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to processes for naking the conpounds and to the use of the compounds in
therapy. More particularly, it relates to certain substituted
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Pai n 7ANGID5wRicH ddavatbe rigkA(ii)ebraal-der{(vid 9nurdienphar &uoort (BONEG 4d 68,5
Theodosi , M. et _al 99! in 81, 245-255: Li . et al,. WO )
2033/ 00EOS BEY S ToNB D TBIRNT 2 (Bbjchibtes BIG Tkt eridely Do,
Gnek, YheurdnaBlissk-and 220 InpNEHEPHE the ﬁaﬁﬁﬁtenaﬁ&@ 151&%%‘1\%:3112@%%%@ iotfin‘éﬂ%gh]y’

recent literature indicates after inflanmmation, | evel s and Tr
si gnal iaels (Ratipeoti@agedt ln Gureerd Slpgdbn inoleurgbinglgy 02001 Chb,272-2868). al . Brain

Resear 97, 749,. 358) d veral studi es have show anti bodi es that
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cancers includi ng neurobl astoma (Brodeur, Nat. Rev. Cancer 2003, 3,
203-216), ovarian (Davidson. B., et al., din. Cancer Res. 2003, 9,
2248-2259) and col orectal cancer (Bardelli, A, Science 2003, 300, 949). In

preclinical nodels of cancer, non-selective small nolecul e inhibitors of
Trk A, B and C were efficacious in both inhibiting tunor growth and

. T o o o o S NN AN\ o . s



pat ent application publication WO 2004/ 089415 di scl oses certain

pyrazol o[ 1, 5-a] pyri m di ne3- car boxam de conpounds havi ng a phenyl, thienyl
or furyl woaop/dos7ihe 5-position which WO 2011/ 006074PETTUS2010041344538 4
are said to be 11-beta-hydroxysteroid dehydrogenase type 1 inhibitors
useful in conbination therapies. [0013] European patent application
publication No. EP 1948633A2 descri bes 5- phenyl-7-hydroxy-sub stituted
pyr azol@0Q3),\Bok- @kl WédrﬂjcdineQ&JZSGI Goxkyiy de. ¢ ahp203gdeamsciaser. 86l hese | |
nodul at ors for treating cancer. 14 PCT p ng i cation_ WO 2010(505154

descr i bed)-py Xty 1R lhtéraéla ﬁﬁ%s Alien mdampetiganBPAF Kvelicangr
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hat cortal e by sharar T 8¢ Sl %’@#&Fﬁ% bt S be Brih s SArIPRASY, 74,
aryl - suds) i dndt acvonal keides ohavel shmmsamtthmtimd that edcocysd ISﬂ:gIghOglpthMugﬁlhﬂle
5-posi tion oup. vlngtheforrrula C(—ON R2 at, the 3-position,
wher ei rBIRAYF gﬁ{gBmgw Diarrieal Raceichsitizrion;aadiths pypdatse P peds, in
parti cuLg,r (R PPsSi ngg'r‘{(fy and/ or TrkB and/or TrkC, and are useful for
treatlng sor ers ana I seas s such as cancer and pain, including chronic
and acyo@djjai n. CTehtsaalso besmpdndsthuhiNGH satietddriyi taintooreslloindltukdramdhidarg Tr kB
may be useful in the trea i ple types of_ pain_includin
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sur ger Yoo i DR nfif @Gt a8, it \Q?sa&jéiih&dsﬁgted GOAReHAAS N@Fewftﬁ‘ e doedniBY be

useful for treating cancer, | ammat 1 on, neurodegenerative |seases and
certai runnbtbde}cmhdus adnwaskasad a0 o7y dograddinilzoror soperpouadise bightdeoleraient i on
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of one or nobre nenbers of the Jak kinas Jak ak2, Jak
Tyk2) . (Mutaswishi, &n, 6f Phlé/J 2005, edlog5eks), knmelmhlb qzaub €EmmmehuSaVedPror.
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decreased reticul ocytes (resulting in anema)” and bone marrow suppression
(1 gaz Pnolegicall respdnséd, ambitdRe ©f TrRACHI/0b @itk3 SFrk Kinas€3 Bhaggrdvide an leffiettmict vy,

1997, 7:1-11; Ihle J.N. et al., Canc. J. Sci. Am, 1998, 4 suppl 1 S84-91,
Gupt a Preagpent for chjonigpaip stagsar m  2009: kremer J.M et al., Arth. & Rnheum

2009, 6§9pddi95- 1908 andiairCuhPalk shdin &ht ovelRpreksioh! &8 Rlion, 28 Mification
8:1711-18). WD 2011/ 006074PCT/ USZOlO/ 041538 5 Accordi ngly, conpounds of

t he i nwadfor onutaton be Trokmaswsi dralabwcased weh apeyt cancens eatlnding sneombtagtoma t hei r
ability to,inhib e Trk faml f,KkLna in preferenc r
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unvant ed,2LARefIRBt 9, bha@ > MBITRIY &ﬁbﬂégtai CARLEIBIIEIN, & CQ&‘E@)%&”E’O(B“ 3bbe

i nvention. [0018] Accordingiy, one enbodi nent of this invention provides a
conmpourt#9of In pecceicel mbdée ofghecet, non/sRlicctive/siRall nol¢dxl ghdritoss shlltk Ah&r eof

wherein 020 1-6C 0021 -6 O
11 1A WPy Fcaat by TR Agr Bl andoespbping PG s
- (1- 6C)hakfaakK YA . (20012) @&)&M@ﬁ@%llwmmml Meyélz'J6Qr) sli {10005 eeiienrpal kyl
(2-6 O chl or ohydroxyal kyl, -(1 C) hydr oxyal kyl, - (2-6 C)di hydroxyal kyl ,
- (1 - 60 0aPieydtyi@NVI.A. and Greco A, (2006) Cancer Lefters 232:90— 98; Eric Adriaenssens, E. et
al. Cancer Res (2008) 68:(2) 346-351).
[0007] In addition, inhibition of the neurotrophin/Trk pathway has been shown to be
effective in treatment of pre-clinical models of inflammatory diseases with NGF antibodies
or non-selective small molecule inhibitors of Trk A, B and C. For example, inhibition of the
neurotrophin/Trk pathway has been implicated in preclinical models of inflammatory lung
diseases including asthma (Freund-Michel, V; Frossard, N.; Pharmacology & Therapeutics
(2008), 117(1), 52-76), interstitial cystitis (Hu Vivian Y; et. al. The Journal of Urology

(2005), 173(3), 1016-21), inflammatory bowel diseases including ulcerative colitis and



(1-6C al kyl ) SO2NH2, -(1-6C alkyl)NH S 0 2( 1 -3 C al kyl),-(1-6C al kyl ) NH2,
-(1-6C alkyl )NH( 1 -4C alkyl), -(1 -6C alkyl)N (1 -4C alkyl)2, -(1 -6C

al kyl ) NHovO=200)06(72 - 4C al kyl), - (1-6C al kyl ) het Cycl, PCIAGDI1alokysBy het Arl ,
het Ar2, hetCyc2, -0(1-6C alkyl) which is optionally substituted with

hal ogen, OH or (1-4C)al koxy, -0(3-6C %?/cl oal kyl), Cycl, -(1-6C alkyl)(3 -6C
cyclo alkyl), -(1 -6 Calkyl)( 1 -4C al koxy), -(1 -6C hydroxyal kyl)( 1 -4C
al koxy)GroanBrdisgdged Di MelabBr g dt.cy ¢ lGaal (RO0)r i46¢5 )0 mi70ar18) hiyd siflaginiateryedin t h
(1- 6C) hydr oxyal kyl , or bri.dged 7-8 nenbered hetergcyclic ring having 1-2
ring nitisrrugh airgtoP[obPPREHS Kl?@tmzY-f%-ﬁ Rk 24 ‘ﬁﬁcélvﬁ%@gQFW’Q@gwgﬁF%?“thng
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(1- 6C) yamoxoladky2004),0023P het1Oy&19).i s a 5-6 nmenbered heterocyclic ring

having 1-2 ring heteroatons independently sel ected fromN and 0 erein
het CycI[09®lopt i onkie )f/le‘érl‘.?H@Pli“{JLJﬁﬂédPW‘f’W’oi?@)‘f‘w@fly hBPOYehtkbh @ : @@?\Q@m :

0024 - i 6 = L : i ' havying.1-2
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0025] het Ari i 5- d h | ri havi 1-2 ri het t
| ndepereNtTarder el CH0m ¢ ahd BIAID opt Lonal 1y substituted with
(1-4C) 6[26??4; Vo ﬂfﬁ%%%@g@ﬁ’ﬁﬁ’ aﬁﬁ%ﬁgﬂ% 338 rfich OR2AE HRLAL o Besd i ufe

e teroary 2 T Iy

menber oar ring having 1- g nitrogen atons and optiona
subst i tinfeedomof the parasitic imocteonsafliidtpdnoserhs cruad@hapaeditdage)sehentedofts Gdn

1-4C) al kyl 3-6C kyl al d ; | i 3-6 nmb d
Gyl on MGP-Prdig Mt & G BBV AT SOBED: ¢ (MedSirDh. one or more o
substitiggrys | ndepgnaaBib 361 4G Al Bgfﬁlﬂ trdaking Githdotohtcd EHln iiincs 2R, -
(1-4C al'kyl) OH, hal ogen and CF3; [0028]Y is (T) phenyl optionally
subst i tth¢ ecgultion ofhbowr ramrdelisgib stuch we nisgopoaesipe ndantatord setheos,echd bam
oy o) B Hecaih Srrieal iyiaheY obEseb SR ) or
(1) 8 Rr&nBIRei&e fehcroRoh b of Bl BuldeP Dt ShRakRmgeNsGhes from

N and S, wherein said heteroaryl ring i1s optionally s tituted with one or
nor e sylestent w€mpagentndafe naempoing skthecluad, tolom ktamedgenhladdet,1uté@salrdopin,
(1-40) al kyl., and .NH2, or (iii) a pyrid-2-on-3-y1 ri.ng optionally substituted
W £ h o9 bt SRfsebit be R G GRS S HCoR B TR R AT SIER AR (1-
40) al kythieal-QREOIMBEMR3miS pmald MRIVLLAFrRGLET ONC! difer! | RS D RGssion? i NG
het er oat ons | ndependent |y sePect ed fromN and 0 and optionally substituted

wi t h ( Isy6@paleky For thog303s¢ns,donenictastaGisds a ser@d @hid costlyCda(plicatron fHanRa- ;

0031 i H -(1-4C al kyl): [0032 iS,. -(1-4C al kyl.): 0 h
b rs et der el ol amarb L roifek b el v el higat ©2°
4C) al kopgyantadddas. - Mplesdibn alrkplia and Tr@%%iptcﬁ?(qlag MR3¢HoBsdrSedin the Boned: 4.

5 or 6. [0035]1In one enbodi nent of Fornul a is selected fromany of the

val ues fdesiogiabedinabovse, moddhenf béranfranie. (K. @G:36hi, ret aheBemb Gdi0aRA6(60H250r nul a
::br >r$u: 263@:2 ]ﬁ%ggi%zll,q%c a 191? o?fN(Jizlp rwrgglo%sérviec? cl:I‘ll gf?r?osg aMone %m%‘;lg tcgﬁs %Sner al
Asaumi, et al.). Recently, it was demonstrated that a pan-Trk inhibitor inhibits the tyrosine
signaling activated by neurotrophins binding to all three of the Trk receptors in human hFOB
osteoblasts (J. Pinski, et al., (2002) 62, 986-989). These data support the rationale for the use
of Trk inhibitors for the treatment of bone remodeling diseases, such as bone metastases in
cancer patients.
[0011] Several classes of small molecule inhibitors of Trk kinases said to be useful
for treating pain or cancer are known (Expert Opin. Ther. Patents (2009) 19(3), 305-319).
[0012] Pyrazolo[1,5-a]pyrimidine compounds are known. For example, International

patent application publication WO 2004/089415 discloses certain pyrazolo[1,5-a]pyrimidine-

3-carboxamide compounds having a phenyl, thienyl or furyl group in the 5-position which



(RA)RIn-c )N % XR2 la WD 2011/ 006074PCT/ US2010/ 041538 7 [0040]R2 is H, (1
-6C)al kyl, -(1 -6C)fluoro alkyl, -(1 -6C)hydroxyal kyl, -(2-

6C) di hydrweyalikpbe74- (1- 6C al kyl ) CN, - (1-6C al kyl ) SO2NH2 pCT(UB2@@0ad 5k | ) NH
S02(1 -3 C alkyl), -(1-6C al kyl )NH2, -(1-6C al kyl )NH(1-4C al kyl), -(1-6C

al kyl ) N(1-4C al ky1)2, -(1- 6C al kyl)hetCycl, -(1-6C alkyl)hetArl, hetAr2,
het Cyc2, -0(1-6C al kyl), -0(3-6C cycloal kyl), Cycl, or a bridged 7-nmenbered
cycl oaldtybaid itmbe 1] Rl airoyRERAd fdehydrogendsbtypre thiehiddodaaefut id combingtion
optionally substituted with one or nore substituents independently sel ected
from (fh@@?lﬁ?kyl , OH, CO2H and (1-3C al kyl ) CO2H, [0042] hetCycl is a 5-6
menber teroc J i ayl S Lngheter ogbho i e A Ys_

sel ect 3§0¥$0m N )ellérzldéblge,ah e?Igi #pﬁg%tglglpﬁ?lg& (t)lglﬁilgér;l'aPpr%‘uggg??tEu%g vést% 0X0;

[ 0043] heiefyle2Zhydromy-Subsaniel egycaolophs-aipykeddinetlecobysahiide r icompbandsngasl - 2
ring heteroatons i nddg‘gaend?nt |y selected fromN and O, wherein hetCyc2 is
opt i ondRP§N §1138 JrAUERLR doF IEEAtBROMIST or S02(1- 3C al kyl); [0044] hetAri is

a 5-ne d het oL \ ' :
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[ 0045] Hewhp2hé¢ sererd-stiucrercber ed heteroaryl ring having 1-2 ring nitrogen
atons and optionally substituted with one or nore substituents

i ndependently selected from (1-4 aIHyI ; [0046] Cycl is a 3-6 nenbered

cycl oal kyl ring which is optionaRkezs ituted with one or nore
substituents independently selected fr -(1-4C al kyl), -OH, -OMe, -CO2H
and -(1-4C al kyl)OH;, [0047]Y is Ri) W optionally substituted with one
or nore substituents independently sel ec¥/ed from hal ogen, (1-4C)al koxy,
-CF3 -CHF2, -0(1-4C al kyl)hetCyc3 and -(5)(1-40 al ky1)0(1-3C al kyl), or (ii)
a 5-6 nvotEr ed heheirtodeyhhibiterg ofidaki kigasas.ri ng het er oat om sel ected from N and
S, wherein said heteroaryl ring is optionally substituted wth one or nore

subslt |k tl0BHs i nddpditiey eer|fewide that rSHrHaPBgediol L pplpyamiding yaompexady 1-
e oo . ) . I L S
et or ontcand A SRSk iRIcd Br Syl TRIRERaR: Qﬁtéfb%?afc‘s%"igg 5 {18 NFh fgp ' "

- CH2 CH2r groufChi2\ing dic foEhiZIRA=0)NRORSA] tRel 3irmsitlony whérdindC @lddy Jre af @66AJdR3 i s
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chronic and acute pain. Certain compounds which are inhibitors of TrkA and/or TrkB may

be useful in the treatment of multiple types of pain including inflammatory pain, neuropathic
pain, and pain associated with cancer, surgery, and bone fracture. In addition, compounds of
the invention may be useful for treating cancer, inflammation, neurodegenerative discases
and certain infectious diseases.

[0017] In addition, compounds of the invention have been shown to be selective for
the Trk family of kinases over closely related kinases. In particular, compounds of the
invention are more selective for inhibiting TrkA kinase activity over inhibiting the activity of
one or more members of the Jak kinase family (Jak1, Jak2, Jak3 and Tyk2). Inhibition of the
Jak family of kinases has been postulated or demonstrated to result in several unwanted side
effects including CD8 T and NK cell depletion (which can result in loss of tumor surveillance
and increased infections), elevated cholesterol, neutropenia, thrombocytopenia, decreased
reticulocytes (resulting in anemia) and bone marrow suppression (Igaz P. et al., Inflamm.
Res., 2001, 50:435-441; O'Shea J.J., Immunity, 1997, 7:1-11; Thle J.N. et al., Canc. J. Sci.
Am., 1998, 4 suppl 1 S84-91; Gupta P. et al., J. Clin. Pharm. 2009; Kremer J.M. et al., Arth.
& Rheum., 2009, 60:1895-1905 and van Gurp E., et al., Am. J. Transpl, 2008, 8:1711-18).



[0054] I n one enbodi ment of Formula la, X is selected fromany of the val ues

descri bed above, other than null. [0055]1n one enbodi nent of Fornula la, X
is CH2. [WO26imearaert ai n enbodi nents of Forrmula |, R i echgs$eagems3g 0057] 1 n
certain enbodinents of Formula I, R is -(1-6Calkyl. Exanples include

met hyl , ethyl, propyl and isopropyl. A particul ar exanple is nethyl.
[0058]In certain enbodinents of Fornmulla I, R2 is Hor -(1-6C) al kyl.

[ 0059] Imco@&hhgync@ﬁp@dudmuhe uRz%nnsn Ifr)a@rl&gemre kuitabite a€ vedhenB treaftnand R
are both hydrogen. mbodi R2 is hydrogen and R is -(1-6C

al kyl) Owle%@}heﬁf %hé]r“tyaiP ﬁn@ﬁﬁd’m Wéﬁfagmlwf Figasel [ip pTedereRscomer (Ciosela)ralw

L Srphes b p S hhacn akil mé RO oy (1

-(1- 6Crazluk1y1h1)lﬁ‘nhg trédteBith hlcghmpSORNbAhe amdnt-l((nl 6C al kyl ) NHS 02( 1-3 C al kyI ).
[0061] In certain enbodi ments Oalkyl. In certal n enb d| rrents R2
is sel dOOHY fromWFfﬁPglye?l?ﬁ/? Rﬁ(ﬁl@ﬁp i?%wewn PIgYidgE 2 GoswsYyR
tert- btge}{{ﬂ,alf b spl ar exanpl es i ncl ude met hyl, ethyl, isopropyl and

tert-b n one enbodiment, R2 is -(1- 6C) al kyl and R is hydrogen. In
one enbodl ment, R2 is -(1- 6C)a| kyl a ~Ns (1-6C alkyl). [0062]1n certain
enbodi nent s, R2 is selected fr mR-(l 6C) |1 ugroal kyl, -(1- 6Cdifluoro
alkyl, -(1 -6QCtrifluoro aIkyI ro gkikyl, --(2-6Cchloro fluoro

al kyl, -(2-6C)chl or ohydr oxya(hk)y-l— GC al Ky )\CN, -(1-6C al kyl ) S02NH2, and
-(1- 6C al kyl ) NHS 02(1-3 C al kyl ) x[0063] I ny cer%zal n enbodi nents, R2 is
selected from-(1-6C) fluoroal kyl, -(1- PC al kyl')CN, -(1-6C al kyI ) S 02NH2,
and -(1-6C alkyl)NH S 02(1 -3 C al kyl). [0064]1n certain enbodinents, R2 is
- (1-6C)[001ar oal kydra Alpheicbt whatcigxanple is - C(CH3) 2CH2F. In one
enbodinent, R2 is -(1-6C)fl uor oaI kyl and R is hydrogen. In one enbodi nent,
R is -09280)f ud%d&ﬂ%(laﬁ%alh}’ is (1-6C alkyl). [0065]In certai n

nbod R2 1-gC | k Fd
-eCI—I(Z)d—IIrlg&iﬁn onellglrrbésdllrﬁlria)n?i %E%%}ga q(é(aﬁég@lkg’?oa{aﬁ 6@(21%13% lys’ h§dr ogen.
| n one @mbifliondikyl, R2- GCE)chl()rbaﬁ@ did- Bammbﬂlydroalﬁﬁll ﬂ(ziw)&lﬂuﬁﬁcﬁﬂomﬂéyl
[0066]In certain enbodi nents is -(1-6Ctrifluoroal kyl npl es i ncl ude

CF3, CH %ﬁ@)caimolm(f@ﬁ@ﬂ@ﬂzs (ﬂﬁ@h@r@mlné%ﬁc)@bydrgxyaé@dét 16F3| afllﬁxh%m kyl

R A DR e s A T e

enbodi rHﬂt’gtl}NHB%C alky()1--6IGHC hﬂl@ﬂ)N{llKMl alkfll)z examzl eﬂkyIMH@G&S)OEﬂ'IZI@'ﬂE)H) 4 n one

enbodi nent -(1- 602 chl oroal kyl and I n one enbodi nent,

o B oo i Tl AT B AP ST 00005 BrbapRieh s

nbod
S R R g A S I R T L s LA T S
hydr ogeifkyl)(B-6Gheyctediod), et CalRl)(1s4€ (allkeds§), cAil -6 Cotylduanyatdyky1-4@ndkdly)i @2 (1- 6C
al kyl). [0069]1n certal n enbodi ments, R2 is ;ﬁ&'l 6C d| fl uor ochl oroal kyl . An
exanpl é’rldﬁé‘ii qesmbereg yolopPiah ring rPRbicaalbredtiftied Witko(l-@O)hydroxyalkyl, or’a

(1" 60 BB S0 S ool e il Zgln%“ﬁ“?%m%fﬂ?”t e

[0022] or NR'R” forms a 4-6 membered azacyclic ring optionally substituted with one

or more substituents independently selected from (1-6C)alkyl, OH, CO,H, (1-3C
alkyl)CO,H, -O(1-6C alkyl) and (1-6C)hydroxyalkyl;

[0023] hetCyc' is a 5-6 membered heterocyclic ring having 1-2 ring heteroatoms
independently selected from N and O, wherein hetCyc' is optionally substituted with oxo,
OH, halogen or (1-6C)alkyl;

[0024] hetCyc® is a 6 membered carbon-linked heterocyclic ring having 1-2 ring
heteroatoms independently selected from N and O, wherein hetCyc” is optionally substituted
with F, SO,NH,;, SO,(1-3C alkyl) or halogen;

[0025] hetAr' is a 5-membered heteroaryl ring having 1-2 ring heteroatoms
independently selected from N and O and optionally substituted with (1-4C)alkyl;



[0070] I n certain enbodi nents, R2 is -(2-6C)chl orohydroxyal kyl. An exanpl e
i ncludes -CH2CH(OH) CH2C1. I n one enbodinent, R2 is

- (2- 6C) chwonotymsantyal kyl and R is hydrogen. |In one enpodiuseom/,041338 i s
-(2-6C) chl orohydroxyal kyl and R is (1-6C alkyl). [0071]In certain

enbodi nents, R2 is selected fromnethyl, ethyl, propyl, isopropyl,

i sobutyl, tert-butyl, -C(CH3)2CH2F, -CHF2, -CH2CHF2, CF3, CH2CF3,

CH( CHS)[(HH}S] CH2 CI-II%€Z§II,2 1CH3 @HneirB &t d hamcbafﬂlﬂﬂ@:l%hhigmz r{n@olz]ﬁ]ogm aefiisaarml

enbodi ments, R2 is selected fromnethyl, et propyl, isoprop CF3 and
- CH2 CFsbptlp@@Ilzfaqwbﬁtlte@ﬁtww@rﬁsdmrﬁéh@%ltuqn@ méene(léer@o:)SﬁIﬁeIeéim kly%{ciﬂlk

-(2- 6C)(ﬁ égfpg&&&%f@lkﬂdlg&%gﬁﬂﬁn certain enbodi nents, R2 is

-(1-60 es include CH2CH2OH, - CH2CH2CH2OH,

-CH2 CI—IZ{(HHZZ]:I—IZ O—I cwzw(m@ﬂ&eream)@mﬂa@wmcm OHteamA) (2 Glbstituted with |

- CH( CH3) CH2OH, - CH2C( ( CH CH( CH3 CH( CH2CH3) CH20H, an

- CHg CI—IZ%BFI)%(‘@JIS)SBbStlﬂleﬂé% mﬁw%lt@x%ﬁlﬁﬁreé Ig@g)n @(4%4111@9 @H( m%w%r%%‘aﬂ#em R2
is -(1- hyd I nbodi t, R2

(1 60 o o B R s 3 L TRVT) . 0075 in certal ' enbod ments,
R2 is -[0@28C) di hydr sxyal kidnyl Ex@ivpbys subslituched wath2 @re Obl) GhidfeH substituents

o SR o B R b i 1
I
2,50 Bl ane i DU e I R e

is -( 1-rﬁﬁnbdrkd/ Ih):t@l\d)arﬁammg hm\hag aemmgrhbtematmlsakdeteddi'dﬁﬁ:m and S, G(icSh 2aN. I n

one enhodi nent al kyl and R is_ hydrogs
enbod Fﬂ@%ﬁroa@zﬂ%w qpiloaé iy JiiThora o1 @or(elsuh@ltafmzw}}epma@t?y selected

2011/ 006Q4 S AR 1- 6C
al kyl )sozrxlﬁgﬁw;gé&{J ?rz'% i ggﬁ%ﬁg& ]%8[11@91 fid N}(I:%g’rét@ rdz“ﬁHﬁzawI’my 13in %gl&?a
is -(1-sastahteyyiEd22oranrRIsubsitinpty agiependentlypseleetroiomemtlogdr2ands (}-( 1 6C

al kyI)SL&I% 2 and Rl is (1-6C alkyl). [0078]In certain enbodinents, R2 is
-(1-6Catk IY&NHSOZ(l 3C aI kyl). Particul ar exanpl es include - CH2CH2NHSO2CH3

glngyl )C([%?]ZCH Hﬁ %r ogen @Iﬁﬁgﬁ%g%%ghég&g Ch%anng ha&lﬁ% rg\/h NHS Rt 3¢

02( 1- 3@ndaﬁeydie)nﬂamd1esued ifimn{ - aﬁid)Chilﬂ(ycbptlon[alﬂ)ﬁ%]shmtademﬂa(hq6@)aﬁqm rent s, Ris

sel ecte om - ( | k 1-6 14C al kyl ) and -(1-6C

al kyI)r\Igﬂg‘{zlc al k )‘Szmﬁ'][o%%I ﬁH@g&% alCﬁiMd&% S) R2is -(1-6C

al kyl) anpl .CH3) 2NH2 and - CH2CH2CH2NH2. A parti cul ar
exanpl gblg:’sﬁi(CI—IZC(q%d—I%?%’\lH Rag neé enbodi ment, R2 is -(1-6C alkyl)NH2 and R
is hydr[0632]. In dhgelséhdnodl némﬂkyl);?Z IS -(1 6C al kyl )NH2 and R is (1 6C

al kyl) 081] I n certai n enpodi 6C al 4

Exanpl E[QB Hel ude GFbUpsh eﬁ@‘l({‘r’eg fSGIeﬁ{?Fiafsm’(ﬂl ﬁl%%ﬂ k;il')“h&@f‘é lla/cul ar
val ue ig Foedign R2is -(1- GCaIkyI)NH(l 4C

al kyl) pon) RI@BWI:I 14@6‘& 35 hd™e Glgl%rnednt R is -(1-6C al kyl ) NH(1-4C
al kyl) [@0R4]RI is I(L’I;OGC ABL(ijor(EOOSZ] I n certal n enbodi nents, R2 is -(1-6C

al kyl ) N 4Calky1)2 | es i cIude grous hV|n the for (1-4C

al kyI)III’ )2. Alpats ewﬁg@wat @E Fagmutag Lg s &y RY/POt @mIWmeéﬂ@nﬁ%Ja?Snem
R2 is ikyl)2 and R is hydrogen. In one enbodi nent, R2
i's -(1({‘33 rgolgg?}lllo%( N%}fh% I??ll)z and R is (1-6C alkyl). [0083]In certain
enbodi B3, R2 ilsoné Emﬁﬁ?dlaiehybﬁﬂ’dhﬁ(uhm) O k-(AEG. al kyl ). An exarrpl e includes

CH2 CH2 CH2NH 0) 0C( CH3) 3. nt -
al kyl ) NOgY % 0()1&(@%911)991;9“ On ﬁaég&aa@ﬁl Pﬁ%ﬁ@%@b@%ﬂa R is

-(1-6C al kyl ) NHC(=0) O( 1- 4Ca|ky|) and |§|(1 6C al kyl ).

3 N
v_f N N I 1
N R
R ) N
X (o) \Rz

Ia
[0038] or a salt thereof, wherein:

[0039] R'is H or (1-6C alkyl);



[0084] I n certain enbodi nents, R2 is selected from-(1-6C al kyl ) het Cycl and
-(1-6C al kyl )het Arl. [0085]1In certain enbodinents, R2 is -(1-6C

al kyl ) hetvopebi1/das@apl es of het Cycl rings include norpholpcmyus2oipiopsss di nyl |
pi perazinyl and imdazolidinyl, each of which is optionally substituted
with a substituent selected from oxo, , hal ogen, and (1-6C)alkyl. In
certain enbodi nents het Cycl is norpholinyl, piperidinyl, piperazinyl or

i m dazdoo4b]n- 2- orRe ofst i Hnal1-$Callbd} i tUt@lubioalk@, Jibboyemrenyalkit,6G Al kyl .
Exanpl es _of the -(1-6C)al kyl portion include nethyl ene, ethylene

di met hyaCefthyfiorzal &lma“(lﬁg EiRBCN. W | A1 1180 SN T/ (5561 0 OWNBRO A 1-3C

0086 | n 6 | el th
[struc]t ll?rﬂgrsw eé%81%?%3%(?%%%2%%}%n%%ﬁ%eﬁgéc(rxgkgbgé%ﬁoa[ﬂfﬂ%f ugf ©

i m dazd@ dilkyl3heotiec', [ 008940 nalkyigheeatiodhemnt , h&ye’s -QA-BC alkily) )-gs-6¢cl and
R is hydrogen. In one enbodi , R2 is-(1-6C al kyl) het I d R i

(1- 6C aﬂ%’Rg}’PgWB[ 6@8@1)11 DR o TokbsA CHeAg! ylge, 'S -y( )1 gcaéfky?;‘ hetAri .

Exanpl f1 het Ar j. \igigl2 f , ngnt& 1Nl i ich
are opﬁiﬁg‘ﬁl 1y su‘rgfi@?{q# e SVS.“ At: %Wﬁbﬁ%{ %E{’/ﬁl;{tcn 0 Ugg}él ekﬁr,rtrllsl%eﬁﬁ %‘Eiggrrpl es
of t he or( ino&C)sabdtitlicnporihdepandandly ustdeatet Hydne n@-6(Btlkyl, eO&l, dOpit md eBkYy| ene,

and the like. Exanples of R2 when represented by -(1-6C al kyl)hetAri
i ncl udelRE- @t buctures:  cs. ssxcNUN cs-ssN *ess\/....-- NI\ 1 /1

0091 ircul . f ed by (1 i
ot uad oA M Skt gel TR SRhCon sy, Po BILHCLREIAS
R2 is -ifidepeiaitlyytibied Aom NrddR), wierdiy HetGyehis optiowrly sehitidicdevith, oxa?2 i s
-(1-6C alkyl )hetAri_and R i -6C al kyl). [0093]In certain enbodinents,

1 SRR "o ot ab bt st e S R o R

7%, 954400 BBy 0B TP B ke

exanpl egitloF, $@{NH 2 os 80t F3Welkyl; | ncl ude net hyl, ethyl, isopropyl,

g{?tgf &BE%AI']’ i U efad mljs hay dSr-r(I)l)e(r)I/lberFe)gr hietgl%la%rl %ﬁg nﬁalwelgg Of—2h%&1€r %etie%%![olilrgse the
independently selected from N and O and optionally substituted with (1-4C)alkyl;
[0045] hetAr” is a 5-6 membered heteroaryl ring having 1-2 ring nitrogen atoms and
optionally substituted with one or more substituents independently selected from (1-4C)alkyl;
[0046] Cyc' is a 3-6 membered cycloalkyl ring which is optionally substituted with
one or more substituents independently selected from -(1-4C alkyl), -OH, -OMe, -CO,H and
-(1-4C alkyl)OH;
[0047] Y is (i) phenyl optionally substituted with one or more substituents
independently selected from halogen, (1-4C)alkoxy, -CF3 -CHF,, -O(1-4C alkyl)hetCyc® and
—0O(1-4C alky)O(1-3C alkyl), or (ii) a 5-6 membered heteroaryl ring having a ring
heteroatom selected from N and S, wherein said heteroaryl ring is optionally substituted with

one or more substituents independently selected from halogen, -O(1-4C alkyl) and (1-

4C)alkyl;

[0048] hetCyc® is a 5-6 membered heterocyclic ring having 1-2 ring heteroatoms
independently selected from N and O;

[0049] X is null, -CH,-, ~CH,CH,-, -CH,0- or -CH,NR"- ;

[0050] R is H or -(1-4C alkyl);

[0051] R’ is H or -(1-4C alkyl);

[0052] cach R* is independently selected from halogen, -(1-4C)alkyl, -OH, -(1-

4C)alkoxy, -NH,, -NH(1-4C alkyl) and -CH,OH; and



,k NN H [0094]In certain enbodinments hetAr2 is a pyridyl or pyrazolyl ring
optionally substituted with one or nore substituents independently sel ected
from - (1-wWQ)ailkpbq74f or exanpl e one or nore nethyl group®cTiuseolexoarsps e 1 or
2 nmethyl groups. Particular exanples of hetAr2 include the structures: WO
2011/ 006074PCT/ US2010/ 041538 13 [0(%95] In one enbodinent, R2 is hetAr2
and R is hydrogen. In one enbodinent, R2 is hetAr2 and Rl is (1-6C al kyl).
[ 0096] I[ﬂOS&]rtai n eRiod) 218nts; o2 1S het Cyc2. Exanpl es of hetCyc2 include

pi peri di ng/ and tetrahydropyranyl rings optionally substituted with F,
SO2NH2 (8054802 1- de efiekgnho miﬁmt P Fioamulaxinpf ds SsicciRd. ipTBrAWep Eeiilues by

het Cyc es [ 0097] I n one enbodi nent, R2 is hetCyc2
and %ek&ﬁd ggg?;&e@ﬁst}ﬂ%%{hgﬁtéﬂgnbodl ment, R2 is hetCyc2 and RL is (1-6C

al kyI ). [0()5)3]98] In Iﬁ@héamlboéﬂi’f‘mﬁdbfmtrﬁlla R2Xis GH)(1-6C al kyl) which is
opti onal I%E{ substituted wi th hal ogen, OH or (1 4C) al koxy. Exanpl es i ncl ude

_OMe, - ccHAeetap crbpdimentsdipramplar L, R edipleegeer and - ooHRCHROH. In
ﬁgleoggﬁ,ﬁ g]'eor (ﬁf&?a?lk%%o?ﬁn&ggé:wpﬁﬂwﬁmo 19961 I'n OrlngY %Q@Pf& Lﬁ%&ﬁ‘%

- 0( 1- 6G@nehidy bthy\Wwptaply! asd @mmpﬂalA parsioisit ¢xtautpeajls\mdtllnylhal ogen, OH or
(1-40C al koxy, and R is -6C al kyI . [009 J.n certain enbodl ments, R2 is
Z0(1- 6304781 ) | ﬂaﬁ?ﬂ@memboe!w ormalae @ﬁ/él%rnal eetalkyloo100] I n certain

embodi r[ﬁﬂg R2 1§ cefhi-d ociﬁlrﬁ%rﬁg‘%y )hydgb%ﬁ %ﬂ%%%la%éﬁﬂﬁ%ltan dﬁﬂ R gre

cycl opropo y In one &mbo

hydr ogesoth hydroge. dnbadembodimeR? Ri’Ss hﬁr%@@n@ﬁfh@é’(ﬂlﬁﬂ élk;all)d RI is ( 1 6C
al kyl). [00101] In certain enbodi nents, é, { 3-6C
cycl oal[RY98] [ 00 1d2]cp1ﬁala@mb9ﬂmeélﬁ8@8dﬂwmcged fl:@l r -@»}l@ kYbr 1a6@}ﬂ1’d’ yl, -

7-menb I
B N S [ e S S
one or -(mfie)cfhl&ishydr@mll@ll ndepeadendlkyl)Se) eqli e f akkm)SOQNHQ adnidy | X 1-6C0H,

é 4C al kﬁiﬂl)OH hal ogen and CF3. In one enbodi ment, Cycl is
opt| onaﬂﬂw)%lﬁ% ({1136t &8y t h one or nore substituents independently sel ected

bos1) OB s R et R s CRECRIAN Eidin LRbSEIHR? KO

selected from methyl, ethyl, propyl, isopropyl, butyl, isobutyl and tert-butyl. Particular
examples include methyl, ethyl, isopropyl and tert-butyl. In one embodiment, R is -(1-
6C)alkyl and R' is hydrogen. In one embodiment, R* is -(1-6C)alkyl and R' is (1-6C alkyl).
[0062] In certain embodiments, R® is selected from  -(1-6C)fluoroalkyl, -(1-
6C)difluoroalkyl, -(1-6C)trifluoroalkyl,  -(1-6C)chloroalkyl, --(2-6C)chlorofluoroalkyl,
-(2-6C)chlorohydroxyalkyl, -(1-6C alky)CN, -(1-6C alkyl)SO,NH,, and -(1-6C
alkyl)NHSO,(1-3C alkyl).

[0063] In certain embodiments, R* is selected from -(1-6C)fluoroalkyl, -(1-6C
alkyl)CN, -(1-6C alkyl)SO,NHj,, and -(1-6C alkyl)NHSO,(1-3C alkyl).

[0064] In certain embodiments, R” is -(1-6C)fluoroalkyl. A particular example is -
C(CH3),CH,F. In one embodiment, R? is -(1-6C)fluoroalkyl and R' is hydrogen. In one
embodiment, R? is -(1-6C)fluoroalkyl and R is (1-6C alkyl).

[0065] In certain embodiments, R” is -(1-6C)difluoroalkyl. Examples include -CHF,
and -CH,CHF,. In one embodiment, R? is -(1-6C)difluoroalkyl and R' is hydrogen. In one
embodiment, R* is -(1-6C)difluoroalkyl and R' is (1-6C alkyl).

[0066] In certain embodiments, R* is -(1-6C)trifluoroalkyl. Examples include CFs,
CH,CF; and CH(CH3)CF;. In one embodiment, R* is -(1-6C)trifluoroalkyl and R' is
hydrogen. In one embodiment, R* is -(1-6C)trifluoroalkyl and R is (1-6C alkyl).



14 enbodi nents, R2 is Cycl, wherein the cycloalkyl ring is optionally
substituted with one or nore substituents independently selected from
-(1-4C alwgl2p11/00&H4 - OMe, -CO2H and -(1- 4C al kyl) OH, s®ch/Us3010/0€1588 nOr e
substituents independently selected fromnethyl, -OH - CH2OH and -CO2H. In
one enbodi nent, Cycl is optionally su@stltut ed W|th one or nore
substituents i ndependent ly selected fromnethyl, -OH -CH2OH and -COQ2H. In
one enloodérent, Oled:ertaﬁl @pibbdmradnltsy EzuhBt(lt-ﬁ(f)eﬁlomdilkleHAnOExetm@e ofhcladésd
substituents. [0010 Exanpl es en represented by Cycl include the

struct fridCHEL In epe [ewféy}ern&r& ém@r“&@alﬁmaélsvlﬁnd@ Wwhédiogph-eslenesd by
I %@ﬁ ---4-0H b 2HOHHO
[q(/)8106] F‘ln%gﬁlel&{eaﬁ%sé ﬁEﬁU’Cg&%ﬁorw alﬁs% %/é(?\dﬁ(gl)a 3, 4 or 5C(r)renbered

cycl oal[R96é8]r i ng vihicehaih sntotlinesad, IRy 1§L(baﬁta)thlbﬁxﬂumdan(ymn%\noammpreancludes
substituents ndependentl sel ect ed (1-4C al kyl), OMe, -CQO2H,

- (1- 4c GEH G Clh dp oge s ﬁém@ﬁé R lmlz@@fh@@ﬁblmw@w@sédﬁoﬁ I‘mqryggl 1B

[00107] @eﬁ{B%d PG ENG -&F)FIBE o?oa‘lk 1%{&k“lssg?6c3auﬁ€f13°r 5 menber ed

cycl oal ring which i p) tiona substi tute ne or nore

substi t[ﬂeﬁﬂ]s i ndeIperm‘am Ieyn‘tamlluﬁeﬁtgdRI2 rmm(&(&)éﬁﬂuafdchlo)foalkﬂ-l AMexam@@PH and
1-4C alk 1) OH [00108] I n one enbodi neny, R2 IS cl opro Q109] I n one

eErbodl iartdi ) [g"éFIé& ]edlnfqrt?rﬁmtr%hrg?mu%% 1 é%6cbilﬁr¥@ie91§@@£ ‘IIP ' 3/ X

00110 I rrb di t,
SRR III% L (s ent & YoM ORe (5 A s, 4
or 5 ma[(m’ﬂl]ed cydhoeér’zayﬂ ambmglmknts;hRf Sis of§Ri6aNetbrphgdrosydlkyit edAmi dxampiee or
nor e substl tuents i ngﬁﬁendent ly selected fro

coeH, 1¢lydascEAHPENCHAG] ol wea%bqéﬂ@ent[ 801811(%@?)&1@0@%%?%%%#& is a
3 4 org r | I t wth one
or @ sz;%‘%?@ﬂ%%s@éﬁk R L T oIy RS ARl AP RERS SR e
COZH daa7e]( 1- 4CIaldeyt&h()slﬁbo[d&ﬁéhﬂtéi]fizmscsnbctedtfadn mrmnltyl, &Ryl @rc@yB 1socpr@pyl,5
menber ed YS! Qi AN G E S CHE, CH,CHF, CFs, CH,CF;, CH(CHs)CEs,

1sobutyl, tert-butyl,
CH2CH2C1, CH2CHFCH2C1, and -CH2CF2CH2C1

[0072] In certain embodiments, R” is selected from methyl, ethyl, propyl, isopropyl,
-CF; and -CH,CFs.

[0073] In certain embodiments, R? is -(1-6C)hydroxyalkyl or -(2-6C)dihydroxyalkyl.
[0074] In certain embodiments, R* is -(1-6C)hydroxyalkyl. Examples include

-CH,CH,0H, -CH,CH,CH,0OH, -CH,CH,CH,CH,OH, -CH,CH(OH)CH3;, -C(CH3),CH,0OH,
-CH,C(CH»),0H, -CH(CH3)CH,OH, -CH,C(CH3),CH,OH, -CH(CH,OH)CH(CHz3),,
-CH(CH,CH3)CH,0H, and -CH(CH,OH)C(CH3)s. A particular example is -CH,CH,OH. In
one embodiment, R* is -(1-6C)hydroxyalkyl and R' is hydrogen. In one embodiment, R is
-(1-6C)hydroxyalkyl and R' is -(1-6C alkyl).

[0075] In certain embodiments, R* is -(2-6C)dihydroxyalkyl. Examples include
-CH,CH(OH)CH,OH, -C(CH3)(CH,OH),, -CH(CH;OH), and -CH(CH,OH)(CHOHCH3).
Particular examples include -CH,CH(OH)CH,OH and -C(CH;)(CH,OH),. In one
embodiment, R? is -(2-6C)dihydroxyalkyl and R' is hydrogen. In one embodiment, R? is -(2-
6C)dihydroxyalkyl and R is -(1-6C alkyl).

[0076] In certain embodiments, R” is -(1-6C alkyl)CN. Particular examples include
-CH,CN and -C(CH;),CN. In one embodiment, R* is -(1-6C alkyl)CN and R' is hydrogen.
In one embodiment, R* is -(1-6C alkyl)CN and R' is (1-6C alkyl).



optionally substituted with one or nore substituents independently sel ected
fromnmethyl, - CO2H, and CH2COH [00114]In certain enbodinents, R2 is

cycl opr opyb 20mtdoeeval | y substituted with one or nore sub®CTiuseMH41538

i ndependently selected from-(1-4C al kyl), -OH, -OMe, -CO2H, -(1-4C

al kyl) OH, hal ogen and CF3. [00115]1n (fgrtai n enbodi ments, R2 is cycl opropyl
optionally substituted with one or nore substituents independently sel ected
from ngooyl], - COQhceanid cCH2@hent) ®T 16](1 46 Ccak 1138 O, NFih ot ipaidtiar cRnpls is -

cycl obutyl optionally substituted wth r nmore substituents

. one o .

i ndeperfddritiap QdHactla e eshodment R a sy PC allod)SO9WE: andRp s hydregene In

al kyl) Gh & tadyn odli me is cycl obutyl

opti ona efﬁgjlggglt?élﬂtt’g{pgtsjc@%t%glgxggg%ﬂ{n%?@%ugs(ﬁ%ﬁéﬁ@zi ndependently sel ected
from ngo0ys], - OH,In-@Mein ertRdiineisRRH,is GH2GH2ACH | NTES@H 8-3(] AR 7] Particdat ai n

e S R SISO A IR L e
- (1-4C 0 8 !
cor t at R el GaRO DR SESRH R 1R frdehy i Ol 0, RO KR8C o

I's C one or
nor e sulbist)NS01($-Ihdeple aneRL Isy( 15! dkyled from nethyl, -OH, -0Me, -CO2H,
CH2OH, CH2CH2OH and CF3. [00118]In certain enbodi nents, IS cycl ohexyl
opt i ondM{Plsubst ilPutEtIH $RPAsHECHYS. Ror & §?r]%§{’$t%ﬁt§116ﬁd hENEHe | Y1981 ect ed

from - (aqu‘/ﬁg‘“g{l% Lﬂqyl)%‘d_-'(?-%’ﬁlk ¢ biks 2(: al kyl) OH, hal ogen and CF3. In
0

certain ment s, i s cycl ohexyl optiohally substituted with one or
nore sybes0jt uent dni naegiendehodiyneas| ekt ad (1 &G nEkAYNH,.- OHExan(hds, indG@RH,
CH20H, CH2CH2OH and 3. 00119&;? certain enbodi nents, R2 is -(1-6C

al kyl ) (-STBE(CH ity gy 1CH Do pargcplsr gample iy LHsGF HppN Hpc Inere

met hyl , . &R opyl. . t C pR?rtd on «ncl ude
cycl opreopyl ,}ﬂl%n)}’c o%t(%/lﬁ,@daé%?%igzeﬁ%?mg‘ingﬁgg%i%%xﬁé. én?%;dgl#em’eﬁb?d?%g, t he
cycl oaldiiyt)Nidr driddR’ is $1-6¢clliogy.opyl . Particul ar exanpl es include the

truct - [00120]In. nbodi .. is -(1-6C al kyl -6C | oal kyl

:m(rjuf?l u[b§§ﬂyd£ ogéh. %qrgllg%tg%gﬁi%ngﬁ% is %1:@ 3@11)%1@(214@@;@): 6@?&?;m&cyc l%gl kzl 3
d R - k 1 i Fent i ,

201 bcafRufs §oyl Meving RO fokhh CRLUG MIGTRMENER P4 Barlcdler vale, s,

In one -&@Hg)iz]]tiﬂﬂﬂgzg. Rz{nimle- gﬂ&bﬁiia}elnyl K¢ gs w-éCkalkyp)Nailglmg alk:irl)hynﬁ dge:m I n

fgglggﬁ%ﬂ@éﬂt Iy ﬁneec#ﬁlaiﬁgrﬁéﬁlﬁcg% Kl 'aﬁiﬂ)i%f@%ﬁ@%ap@ﬁ ?s(é.-éf%%ﬁboiy% An

| gaheng! ud - 2| i t, e - (1-

oy 105 IR R0, R SRION IR0 Llo/I7, ambles Gotyde

- %- g_c gwfpsdmyaig!qye fc(rliijxrufﬂeccl-(a44l€?a<lyyl)lﬁf(ﬁﬂﬂt. Aspa(rticlvlﬁe(il valueyik )—.(ll {@Damtgu)l_NMe@er tain

enonodal nts, .S a e -ne Cl.O ng. cer I N

enbodi BnP% G%Ofi@%mbhbdge-glﬁ%ﬁ%mg‘@eh%@pk*i}’lad H{ra% Dt |1y one

subst i teimqiﬂ%&tmﬂ(&-@P%@/ﬂlzﬁ?w@.mmkyﬂ)pamt@'(pmmﬁwent81 R2is a

bri dged 7-nmenbered cycloal Kyl ring optionally substituted with
hydr oxy{088Yy| . Exdanpiress embB2imancd, IRfeist h@-&1 raligh NS (=XKL -4A0alkyl). An

e A S TR TR S DO
alky)NHC(=0)O(1-4C alkyl) and R' is hydrogen. In one embodiment, R* is -(1-6C
alkyl)NHC(=0)O(1-4C alkyl) and R' is (1-6C alkyl).

[0084] In certain embodiments, R? is selected from -(1-6C alkyDhetCyc' and -(1-6C
alkyl)hetAr'.
[0085] In certain embodiments, R” is -(1-6C alkyl)hetCyc'. Examples of hetCyc'

rings include morpholinyl, piperidinyl, piperazinyl and imidazolidinyl, each of which is
optionally substituted with a substituent selected from oxo, OH, halogen, and (1-6C)alkyl. In
certain embodiments hetCyc' is morpholinyl, piperidinyl, piperazinyl or imidazolidin-2-one
optionally substituted with OH, halogen or (1-6C)alkyl. Examples of the -(1-6C)alkyl
portion include methylene, ethylene, dimethylethylene, and the like.



substituted with (1-6C)hydroxyal kyl and R is hydrogen. In one enbodi nent,
R2 is a bridged 7-nenbered cycloal kyl ring and R is (1-6C al kyl).

[ 00126] | woenti@iosn7énbodi nents, R2 is a bridged 7-8 nenbecedshebesseyclic
ring having 1-2 ring nitrogen atons. A particular exanple is the structure:
[00127]In one enbodinent, R2 is a br kﬁiged 7-8 nmenbered heterocyclic ring
having 1- 2 ring mtrogen at ons and i s hydrogen. In one enbodl ment, R2
is a brioogrd 7- 8 Heanddesedf et evieay edpr@eiitedgoshavi-6Q 4K)hdtagc' nnﬁdtmetheat ons
and R is (1-6C alkyl). [00128]In certain enmbodiments, NRIR2 forns a 4-6
menber §4UEHEEYclic ring optionally substituted with one or nore
substituents independently sel ected.«from(1-6C) al kyl  OH CO32H, (1-3C

al kyl ) CO2H, -0(1-6C al kyl) and (1-6§) hydroxyal kyl . anpl es include 4-6
menber ed azacyclic rlngs optionally |substituted with one or nore groups

i ndependently sel ect rom met hyl , N==C(=0) OH, -CH2 o Owve, and
-CH2OH. In certain |rrents the aga(;/}lic ring is éptgonally
substituted with one two of said su ituents. Partirciar exanpl es

i nclude the struc [ 00129] It*certai n enbodi nents, NRLR2 forns a 4-6
nmenber ed azacyclic ,\ﬁ]lg optionally fiituted with one or nore

substituents i ndecp)end ntly selected fr -(1- 6Qalkyl, -OH -0Q2H and
-(1-3C al kyl ) CO2H. Exa | es include 4-6 nbered azacyclic rings optionally

substituted with one or N groups i ndepe ntly selected fromnmethyl, OH,
-C(0) OH and - CH2COOH. @cul ar exanple$§ in Iude t he structures V\D

2011/ 006074PCT/ US2010/ O 8 18 i Th\I, st -~JOCHL. . ... , OH OH
[ 00130] Conpounds of Forrmulha | al so i ncl ude \:onpounds vvherel n: [00131]Rl is
Hor -(1-6C alkyl); [00132/'R2 is H, -(1 -6 C)alkyl, -(1 -6 Ofluoro alkyl,

T b T e R T S

- (1- 6C intlkyds)thittricturdC al kyl ), -(1-6C aI Kyl )N( 1 -4C alkyl)2, -(1 - 6C

al kyl ) het Cycl, -(1-6C al kyl)hetAri  .hetAr2, -0(1-6C al kyl), -0(3-6C
cycloalkyl), or a 3;\4 or 5 rrenbe%cl oal kyl Ty ng optionally substituted
with one or nore substifyuents independently selectey from-(1-4C al kyl),
-OH, Owe, -CO2H and -( al ky1) OH; 0'523] or NR1L s a 4-6 nenbered
azacyclic ring optiona Iy ubstitute one or ,Substituents

i ndependently sel ected fT@om - (1-6C) al kyP - OH, COZH and - -(1-3C al kyl ) CO2H;
[ 00134] XY, R3, R4 and n defi ne ’fﬁ For

{00135 BB8ouncs 1BLRr stadimi sy i g Sk @idina-onco0136 R s
H or -(#ods al ky|1}11onbc@ﬂb%alr%1t' R2 'i'!) (‘1(6@ al@rﬁ’ﬁ&b%’” and' RLlis ﬁyc@)%\luofnoo&l kyl,

-(1 -6 C)hydroxyalkl -(2 Od dr oxya -(1-6C al
al kyl ) Sntbo@itrint, Rz(lzs-(mCaalklel)qﬂEycéa@dB(Hﬂ(l @:aikal)kyl) -(1- 6C al kyI)NH2

iy y P! ™ oGt bphmeals Rt AR Mt 20 BBy pgiaP

- 0( 3- 6%5&{@& R@t&xlpyraﬂytaaﬁ hﬂg%lﬂ H%W&ﬂar@)b%h@@dll'&%ub&itﬂ@d Wi 3afor

forns a 4- mbered azacyclic ring optionally substituted with one
alkyl), for exarnple methyl. Exarnples of the -(1-6C)alkyl portion include methylene,

ethylene, dimethylmethylene, and the like. Examples of R* when represented by -(1-6C
alkyl)hetAr' include the structures:

J | /
3 LA 0
S \/\(\ LN /\>

NH

—~—

N
[0091] Particular values for R> when represented by -(1-6C alkyl)hetAr' include the
structures:



or nore substituents independently selected from-(1-6C)al kyl, -OH, -CO2H
and -(1-3C al kyl)CO2H;, and [00139]and X, Y, R3, R4 and n are as defined for
For mul a IwoO[2001006(7Ref erri ng now to the substituents on wPha&/uskeg/oats3t he
5-position of Forrmula I, wherein the 5-position is identified in the
following structure: mN A WO 2011,906074PCT/ US2010/ 041538 19 [00141]in
one enbodi nent Y is phenyl optionally Substituted with one or nore

i s i ndependent 'f"sel ected fro koxy, -CF3 -CHF2,
c3, -(%4 | kyl ) het Cy (1-3C¢C

al kyl ) and -§ 3/6C di hydr ox al kyt”y. [00142] I'n one enbodi nen Y i s phenyl
optionally substituted with or two of sg bstit uent n one

enbodi ment Y is phenyl optionally substitut®d th one or substituents

i ndependently sel ected from hal ogen, (1-4C)a%’bxy, -0(1-4C al yl)heLCyCB,

(1- 4 | )het Cyc3, -0(d1-4C ahky1).0(1-3C.al kyk -0(3-6C
di(hydrgQ@aﬁy?)?lfgrP%Sneén%og%‘B@?q i ‘igé %Wéﬁﬁ{%oﬁagﬂaﬁs%%é‘tﬁﬁgti%?@d Wi th
one or &ﬂ&dﬁﬁerﬁ?&ﬁissﬁb@iatkﬁﬁﬁét%rl LR043) 1 BCommg igbodi nent, Y is phenyl

optionally substituted with one or pore substituents independently sel ected

from - H0093 | - ONB, cert@m3smbaiimRntsnBi phbttAmy| Exhorles afdephic|indydepiydy],

- OCH2CH20Me, .2, 3-di hydr oxypr opoxy and 2, 2-di net hyl-1, 3-di oxol anyl. In one

erbodi HAtzo il GRS Gnapt gy SR TSR W 105 at oottty

substi tiH&‘é}kﬁden[ﬂQOsJe‘ﬂ&le-ﬁh&ohﬁ(Mb@ﬁﬁh@i%_@?dy%m%ﬂ hBSgdAS 8kl lvg el purtigfigrs to

a nDrphollné% ring %ubst[tuted at the ni rogen'ring atomw th an ethoxy

group amdmpks dchataprsbeiuents hycltude nmsthylicethyle isopf@yl.4GjcTingonydr fuoro and

"nmor phql i,nyl e l" as used herein.refers t mor phol i nyl ring substituted

at "t he TRt SRR CHEAR BT BsrBudolRu can by reprasented by the
: [00146] Examp, of Y include ghenyl, 3-fluorophenyl,

or ophenyl , 2-chINrao-5- fluorop |, 2-methoxyph

2- met hox -SN\IuorophenyI, rifluoromethyl-\b-fl uorophenyl,

di f 1 uor thy1-5 -flu henyt, 3 -chloro5 _~fl uorophenyl,

- (2- mor phenyl et hoxy) phe 3 -fluoro-5 N(2-norpholinyl et

-fluoro-2-(2-norpholinylethyl)phenyl, 3 -f”uoro-S - met hoxyet hoxyphenyl, 5

, 3 - fluor -(2,3 -di hydr oxypr opoxy) phenyl ,

-5 -fluorophen WD 2011/ 006074P&T/ US2010/ 041538

uoro-5 -(2- p l'i nyl et hoxy) pheny" ,"3

yl ephyl ) phenyl " §nd —

t hyl ) phenyl " cra=0e represented {py e

OH o)
NH / NH S
o B ;& %Y
/lk NJ\

/

[0094] In certain embodiments hetAr® is a pyridyl or pyrazolyl ring optionally

substituted with one or more substituents independently selected from -(1-4C)alkyl, for
example one or more methyl groups, for example 1 or 2 methyl groups. Particular examples

of hetAr? include the structures:



[00148] I n one enbodinent, Y is fluorophenyl optionally substituted with a
substituent selected from-0(1-4C al kyl ) hetCyc3, -(1-4C al kyl) het Cyc3,
-0(1-4C avbyed)1ipds73C al kyl ) and -0(3-6C di hydroxyal kyl ) PCra32¢i9jok1s30ne
enbodi ment, Y is fluorophenyl substituted with a substituent selected from
mor phol i nyl et hoxy, norpholinylethyl, - 2CH20Me, 2, 3-di hydr oxypr opoxy and
2,2- dinmethyl-1,3 -dioxo | anyl . [001% ] I noneenbodi nent, Yi ssel ect edf r on8
-fluoro-5 -(2- phol i nyl et hoxy) phggiyl , 5 -fl uoro-2-(&-norpho |ino

et hoxy) phenyl , 3 *- 0 -5 - met hoxy hﬂxyphenyI,B -fI\goro -5 -(2-norpho

| i nyl et hyl ) phenyl , | uor 0- 2- (2- _moypho\i nyl et hyl ) phe 3 -fluoro-5 -(2,3
- di hydr oxypr opoxy\phenyl , 2- (2, 3- di hydr oXypr opoxy) - 5- fNuoyophenyl ,

[ 00151] I n one enbo nt Y is phenyl ionally substitufed with one or

nore substituents independently selected from hal ogen, -[(1-4C)al koxy, -CF3,
-CHF2, -0(1-4C al kyl)hetCyc3 and, -0(1-4C al ky1l)0(1-3C al kyl). [00152]]n one
enbodi 83! v is IBWQﬁWbSSW%al%W%%%s@@ Bt éij'}‘ Io8No 18 WE chRbpdiment, R’

substi UGS 'Mlplg:qg_%_@tdlyz%al ected from-F, -d, -0Me, -CF3, -CHF2,

nor phol 1 nyl et hoxy a 20Me. I n certain enbodinents, Y is phenyl
opt i ong09s|subst iThutechimi dnboditecras, RAois WOCRE’L 1/ BRGAMPGTE WSRO0 iAdE38 21

of said.substituents. Particul ar, values for Y Jinclud henyl

3- f | uoriopsisyl an ,t%trahérﬁfqpmn@s ﬁ@%.w?m@a@h |S%b38ﬂ§@4 W&grng?r‘;&i\iﬁz, or SOx(1-3C
2-met h : - 2 12 P -5
-f|uor3%%@2?ﬂ%h%?ﬁfgﬁﬁ@gﬁﬁé?h§%¥gEﬁ??ﬁ@%%ﬁﬁéﬁ?%& gkﬁgﬁﬁ%?%héaygfuorophenyl,

3 -fluoro=$ -(2=norphol gyl et hoxy) phenyl , -fluoro-2-(2-nogpPho Iino etho
xy) phenyl , | uor 05- ne yet hoxyphenyl
5-f | uor o- 2/nmet Noxyet hoxyphenyl . [00153] 1 n One 8nbodi ment, Y i/s a\>-6

menbered haterdaryl ring\having a ring het& oatom sel ected fANom ¥ and S,
wher ei n sai eroaryl rlnﬂ\is optionally suHstituted with ome@r nore
substituents independently sedGeted from hal oge&i®CHO( 1-4C al kyl ),
(1-4C)a|k%l and NH2. Exanpl es incl ude p¥riq%y and thienyl groups optionally
subst i tIA0¥H wi t h lopac embagimens Rogs hetGaatandiKkde prdrogen | i aelcadoddndnt.din

hal ogen, ,-0( 1> 4 l.k 1-4C) al kyl and NH2. [00154]In certain
enbodiﬁ%%ﬁg&c?mggé6§{#§§ﬁﬁ%d ionally substituted with one or nore

substi tjggyg|s i ndapereemtdnyboiehaat erP fsr-on Jocugkp) whidiPlsQptioRAIREXbstif@sdy |
et hyl, and am no. 00155%In certain enbodinments Y is p r|d-2-él,
pyri d- 3vigh halggen, (3 opyt-e)akany, BExampdeshinglpds -OMoyo@bpyPICHCBLOGICH:)s, -

2-chl -5 ~fl Ly -3 -yl - | -5 -fl i.de3 .- - | -5
¥ or SSRGS BB id oG CRION, 45 . SRR 0BT a0 -6¢ B
enmbodi nERItS is IptichaRy subkyitutsdiRGthi RaldRd, OH Br ONSCRIkIXDT enBRBSS hidiegdnS In

i ndependent |y sel ect ed fron1haI08en“ (1-4C)al kyl and am no. [00157]In
cert ai rengrivgwidiraentsR™ ¥ {1 pldy)) whipks i5 enftoadllyisebstisied pithrhgtegesuBst o1 uent s

ertodi nank et TR Y[ SEARIPPET " th one o more substi tuents
i ndeperndesy]l y seliacdeedinf apadimyms OR? ¢LOCI06C mthy | PanduRt Ryhmples include
OMe and OEt.
[00100] In certain embodiments, R” is -O(3-6C cycloalkyl). A particular example is
cyclopropoxy. In one embodiment, R” is -O(3-6C cycloalkyl) and R' is hydrogen. In one

embodiment, R*is -O(3-6C cycloalkyl) and R' is (1-6C alkyl).

[00101] In certain embodiments, R is -O(1-6C alkyl) or -O(3-6C cycloalkyl)
[00102] In certain embodiments, R* is Cyc' or a bridged 7-membered cycloalkyl ring.
[00103] In certain embodiments, R* is Cycl, wherein Cyc1 is a 3-6 membered

cycloalkyl ring optionally substituted with one or more substituents independently selected
from -(1-4C alkyl), -OH, -OMe, -COH, -(1-4C alkyl)OH, halogen and CF;. In one
embodiment, Cyc' is optionally substituted with one or more substituents independently

selected from methyl, -OH, -OMe, -CO,H, CH,OH, CH,CH,OH and CFs. In certain



[00159]In certain enbodinents, Y is pyridyl substituted with one or nore
substituents independently selected fromF, nethyl and ethyl. [00160]In
certain ewbadimeni’g, Y is 5-fluoropyrid-3-yl, 2-nethyl - bciusesiopyrssgl- 3-y1l
or 2-ethyl-5 -fluoropyrid-3 -yl. [00161]In certain enbodinments, Y is
5-fluoropyrid-3-yl. [00162]In one embeginment, Y is a 5-6 menbered
heteroaryl ring having a ring heteroatomselected fromN and S, wherein
sai d hemsodangtts, IR ng (&' ,owherermaﬂhb ywyslobkky| ting edopdidrallpeboitutoedmdth one or
substituents |ndependently ected fromhal o -0(1-4C al and (1-
tfmq Eéf Hi/a

40%) al kyorep mﬂl@és inqepandenthy solenied Hpe {hﬂgrﬁlgylbr -Blibs-Q¥ki o f d -(1-
el ogere Ty O EfaPhnBE MoRt IRMiMIAR G BARARPKFRLLY R REVSE Ao

subst i tCidQK- alnddé:p)aHdehlt bne sebatitnent, f(}yohsf optamally sebdioxyd aidh oret dryiore WO
2011/ 02@(151 j}?tﬁllfg{é liJS 10/ 04153 %%62 g‘raq%lrﬁu gr va}%{ ue %&% i\l( nél ude pé”orge 2-yl,
pyrid I t 50K, r

2- met hyelm%dnfletﬂoé ﬂ b Yon§11 Fl}bStlLlQ%ll\@ﬁﬂl bie W f‘({f‘%gfél' s%ﬁﬁuean is a

pyrid-2-on-3-y1 r tlona y substitute one or nore substituents

i ndeper{dérid]y selEacahqﬂiesfaf wiahogenseard Kyl yCjimdlkdd the Exampees i ncl ude
pyrid-2-on-3-yl rings optlonally substituted with one or nore substituents

i ndepen nt y sel ected fr{m fluoro and nethyl In certain enbodi nents the
pyrid- 2% 3-ylring i tlonally subst | ol th one or of said
substitu I n one dlnent is 5- ropyridin-2(1H) - gRe optionally
substitutéd mnth (1-4C for exanple thyl. Particuyl ar | ues for Y
i ncl ude the structures: )\ 0 [00164]Kn/one enbodi ?ent, PHe Y group
has t heXabsec,ut e confi gurgi on shown in Fi e la: [00165 0166] [00167]
I n one e“odlnent, R3 is -4C) al kyl, for anpl e, nmeth thyl, propyl,
enbodi nent, R3 i % nethyl. [00 Wth reference

i sopropyd—or butyl. In o
to the & substituent, 4
are fluoy ‘

as net hyj

one enbodi nent R4 i s hal ogen.
) al kyl , such
A particufar @xanple is
met hyl . [00170] I'n one emhod gi mrent, R4
is (1-4 O al koxy, for exanple _OMe and - OEt. 172] I n one g¢nbodi ment, R4
is -NH2. [00173]1n one embodiGfeHt, R4 is -NH(1=4C al kyl ), for exanple

- NHVe, #Q\HEt PH NHPr, SANH Pr or -NHBu. A particul ar exanple is -NHWe.

[ 00174] | p—one embodi menNy—R4 i s CH2OH. WD 2011/ 006074PCT/ US2010/ 041538 23
[ 00175] | 9 enbodi e ach R4 is independently selected from-F, -d
-OH, - NH2, - Me, OH and - NHMWe.
OH
[00105] Particular examples of R* when represented by Cyc' include the structures:
CO,H l I
[00106] In one embodiment of Formula I, Cyc' is a 3, 4 or 5 membered cycloalkyl ring

which is optionally substituted with one or more substituents independently selected from -

(1-4C alkyl), -OH, -OMe, -CO,H, -(1-4C alkyl)OH, halogen and CFs.



[00176] I n one enbodinent, nis 0, 1, 2, 3 or 4. In one enbodinment, nis O,
1, 2 or 3. In one enbodinent, nis O, 1 or 2. [00177]1 n one enbodi nent, n
is 0. [0OX@&piwoeeTe enbodi ment, n is 1. [00179] I n one emrbodisSowningisasis 2.
[00180]Wth reference to the heterocyclic ring directly attached to the
5-position of Formula I, in certain eq?odinents, Xis null, -CH2- or
-CH2CH2-. [00181]In one enbodinent X isS null, such that the heterocyclic

ri ng at[0010]5- podntdnerentfodaemmufEormbRasl, t bgc'sisrauigt 40es hoabdad vheodkiR3, R4,
Y and n_are as defined herein. In one enbodiment, Y is phen optionally

. . . . . |
subst i tiiRgwhight iy apsienglly mhsttuiesh ¥t Qenets Mofrd sphsHEeRE| lyd@@pé@xtbfdseﬂqcm

hal oge - ;1 KQxy, P%FS = CHFZ enbodi nent, Y is phenyl,
3-fl uo%%%e@ﬁé%gib??f’ OI I U(C)réglgﬁlelgﬁ%q lrlllﬂﬁﬁgﬁénbodi ment, Yis 5-6

menber g0108] er oarlylont emgodiawnn R ’ds cydhgprbetler oat om sel ected from N and S,
wherein said heteroaryl ring is optionally substituted with one or nore
subst i tI0BHIY i nddpenasmbpyingst Betsagleeted HomuthsgHctutas( 1- 4C al kyl) and (1-
4C) al kyl, for exanple one or nore hal qggn atons. In one enbodinent, Y is
pyridyl. In one egbodinent, R3 is hydrpgen. In another enbodinment, R3 is
methyl. In one enbodi nent, nis O. articular ex @H the ring at the
5-position of For | when X is | includes the ructures: WO

2011/ 006074PCT/ US2010/ 041538 24 §R4)n [00184]where R3, R4, Y and n are as
defined herein. | enbodi ment, is CH2, R3, R4 and n are as defined
herein, and Y is pAanyl optionally gubstituted with one or nore
substituents independently selected from-F, -d, -0Me, -CF3, -CHFZ,

nor phol (ppyiegt hoxyin ok eRbeHinak, 8ty Cyct 4XHR TG MRger., h okl SsE Rl RPexy and
2,2-dinethyl- 1,3 -dioxolanyl. [00185] In one enbodinent, X is CH2, R3, R4
and n drys asd Befs (At Hlsyin, and Y is phenyl, 3-fluorophenyl,

23 B S e R RN L YRR B
-1 uor ephigly sdbstitiéPiethSond bk MMABNABMtuends iddepidenfly selected from -(1-4C

-(2-nnrpho|in§%ethoxy) henyl, 3 -fluoro-5 -(2- norpholinylethyl)phenyl,5
- £ 1 uor e}, 20He r-Pd, | 16yd-Et Hy G kYO halppeans! CB:. - net hoxyet hoxyphenyl , 5

- fl uor q4R; net hoxyet hox enyl , 3 ;»fluoro-5 -(2 3 - djhydr pr.opo henyl ,
2 (s IO or o Br B o mhess e shengior S ifuerh o SRERB SR - x
I'S 0"_2,opB§nalBg451§’d%€iuﬁe@Rx@t_ha§néj6f ied JaBsiRhdhts Mpéfndeﬁtlir'siélél’c&ﬂh@éw -(1-4C
substituted with a substituent sel ected from norpholinyl et hoxy, -

OCH2 CHzdive), -OH3 OMa -1k /andopos§ allnd)RL2- di met hy1- 1, 3- di oxol anyl . [00187]In

one e i nent , is CH2, Y and 4. ar s defined herein nd R3.,.s5 .

e oo BTSN dheciBuodlmeRy 1 S oS il SO el is i
and R3 d@oﬁmﬁmbstiﬂu&d%ﬁh b il BB tsub& ARGt HhdeperidopiBp ss16@ed Inpns fleast,ed from
F, d , OH Owve, NH2, NHWe, CH20OH, CHF2 and CF3. 1n one enbodinment, nis

0. In dfFermpd&tit., nis 1. In one embodinent, n is 2. [00188] I n one
enbodi IS 2, R3, R4 and n e as, defi ned.herein d,Y..s a5 6
renber MUKl er oary R R iR RE S 1 RS RisPEraloBir Ly cbbufFy Sinefd s
wher ei m&i bt @it aldeperndently kfle@dd oAl VS LIRS Ol EdONME,h -COSH 0X( 10T €
substituents independently sel ected from hal ogen, -0(1-4C al kyl),

(1- 4C) alllkg)Olrhiplogan and 68289] I n one enbodi ment, X is CH2, R3, R4 and n are

g‘_scﬂle];ir[gﬁglgj fe[ 32:18 pc%ﬂlgi&;e}%bso_d?/ ?rrlltg:lrg:—elt%lhcmcf Foi_p%'i %pﬁa/AailySSuBgt{tﬁjtgcri et iorge- g’r -yl

more substituents independently selected from methyl, -CO,H, and CH,OH.

[00116] In certain embodiments, R” is cyclobutyl optionally substituted with one or
more substituents independently selected from -(1-4C alkyl), -OH, -OMe, -CO;H, -(1-4C
alkyl)OH, halogen and CF;. In certain embodiments, R* is cyclobutyl optionally substituted

with one or more substituents independently selected from methyl, -OH, -OMe, -CO,H,
CH,OH, CH,CH,OH and CFs.

[00117] In certain embodiments, R” is cyclopentyl optionally substituted with one or

more substituents independently selected from -(1-4C alkyl), -OH, -OMe, -CO,H, -(1-4C



WD 2011/ 006074PCT/ US2010/ 041538 25 fluoropyrid-3-yl, or

2-ethyl -5-fluoropyrid-3-yl. In one enbodi nent, R3 is hydrogen. |In another
enbodi menwQ 2R8/40s07aet hyl . I n one enbodi nent, each R4 i sPCmdspandersss y
selected fromF, d, M, O4H OwW, NH2, NHWe, CH20OH, CHF2 and CF3. In one
enbodi nent, n is 0. In one enbodinent,6n is 1. In one enbodinent, nis 2.

[ 00190] I n one enbodi nent, X is CH2, Ré, R4 and n are as defined herein, and
Y i's pyllydyOH opilégenaint Y Fs ulbs tértait edbuditdensnR’ sreyoiopentsLdigiont e nitstituted

i ndependently sel ected from hal ogen and (1-4C)al kyl. [00191]1n one

enbodi nEil} 00k qrsmesapsubgituchyy 1adePCRdenly sedectrdy %rﬁ’é‘dnﬁg‘ryii WHarfdMe, 7SOy i dy!
option td h one or nore substituents independently sel ected
fron1fﬁ%%%g?Hgggﬂéﬁhgﬁgwg?ﬁyl. [00192] I n one enbodinent, X is CH2, R3, R4
and n goe1ks def ilnadrthiar @hbodimoats,YRT & SycldHenpl opionilly Subsyityte® switht dnyd o5
-fluoropyrid-3 -yl, or 2-ethyl-5 -fluoropyrid-3 -yl.In _one enhodi nent, R3

i s hydrBYErubstieanssindspgrisntbhaelestae fom 765)14§ i), R@l\%d-ﬁgéﬂae@éc’
det i ned RRYGH Ml i@ IR¥LEh 2rBafichh, WA AHRDA b HPSskitiied Wi th
one or rrlltjsﬁje(ﬁg’u sﬁ%t uae%tC:FSi ng)eé%engéﬁft%% séeﬁl%séct é%c}%?%r% 2‘2%0%&%%%’ shtdh&e

(1- 4C) abikly lone [@0h8#] $ubsiituente nhdahendmitly 9€ldcsedChigm RBthyR4-Glhd-OMar eC@gH,

defi ned_her.ei nd.Y is a pyrid-2-on-3-yl ring optionally substituted with

one or(H%#g{d$%dﬁ§g§%P@ipgﬁ fromnmethyl and fluoro. In one enbodinent, Y is

5-fl uor iydi n- =0n 8 | Ry - subsdA M t | . e
JCIZCIRR 360 1 AnEnORfiteRR! RY iSYPSd %‘#ﬁ@ﬁﬁ?@ F%gcllggl% hEy;{a{aqﬂ& of

enbodi ment, "R3 is hydrogen. |n another ‘enbo In one

enbodi nkatl-6€atity Rdortien imtleleendtbyit bthys ek@o end butyn Exar@les dfthe OrbloOhe, NH2,
NHMVe, CH2(QOH,. CHF2 and CF3. |In _one enbodi nt, n.i,s 0. I n one. enbodi nt, n
is 1. |mr%9fb1news6ayq%nwpylncx%obz¢y [@%?%fﬁ@ﬁa%%vcmsw B ARC FRBOFIMGHL e ¢ he

5- posi td Ak | 5 i es: OH
[ 00196] nmg%gléﬁggg%ﬁ:ﬁgi %zp%ﬁﬁgkgﬁgﬁﬁﬁﬁgﬁd%ﬂﬁmﬁg?ﬂﬁ%%%bIic ring at the

5-position of For a | has the structuffé: WO

2011/ 006074PCT/ US2040Q/ 041538 27 [00197] re R3, R4, Y and n are as defined
herein. I n one enbodi t Yis phenyl dpti |1y substituted with one or
nore substituents independently selected from hal ogen, - (1-4C) al koxy, -CF3

- CHF2, [901{2614C alikyn:hatoumdn®R* Q(-Ar-6€ aﬂigk)éé%_@( GreRfallgi Kl R dshy@Rfzen.
enbodi ment, 'Y i s phenyl, 3-fluorophenyl, 2, 5-difluorophenyl,

2- di f | dooomembydin®nt, R ue(difieaizy))(326G eydloalloy banst Ryis(5-6G dléjdfi-ophenyl ,
2-chlorq-5 -fluorophenyl, 3 -chloro-5 -. fluoropheny 2: met hoxy- 5

2 lor MBI | S R eraBo BN bl AR IR ey B aRHE Tncluce
mor phol amyt g0ty inenyt H ;) B O er, OTrRod LeriBy ROkt Rb@t-bpwmpgayic aRbxy)
5-fluoro-2- nethoxyethoxyphenyl. In o?e enbodi ment, Y is a 5-6 nenbered
het er oaanyl| R risiydrenndn@neienpodenentoBt om($6Cebuybdl-#Exntkatyandd R w66 n
sai d h%mggoaryl ring is optionally substituted with one or nore

substit A}s i ndependent|y sel ected from hal ogen, -0(1-4C al kyl) and (1-

4C) al kybe122] one @nbahinBMbodR3erts RYdk ogesC Ihg}dl@sa%ﬂaﬂ?(ler@oﬂkdwy.t, AR3 is
methyl . I'n one enbodi nent, each R4 is independently se ected fromF, C
Me, OHcxample NERludpHVECHSHIOHD@HEO Hind CHB. onhqr gmdodimipatii nént is Y-(19C

enboar oA GRS ooy PRt A0m s BBt B 1 g e

5- posi tﬂygfbx%lkﬁg(lnmtamoxy,\pﬁmm s 1621kl ude the structures: OHOVENHZ
[00123] In certain embodiments, R* is a bridged 7-membered cycloalkyl ring. In
certain embodiments, R” is a bridged 7-membered cycloalkyl ring optionally substituted with
(1-6C)hydroxyalkyl. In certain embodiments, R? is a bridged 7-membered cycloalkyl ring
optionally substituted with hydroxymethyl. Examples of R* include the structures:

a4

[00124] A particular example or R? is the structure:



[00199] I n one enbodi nent, X is -CH2CH2-, such that the heterocyclic ring at
the 5- position of Formula | has the structure: y RBN1 11 (R4),

[ 00200] wwoeoRA06R4, Y and n are as defined herein. | n eos/UsSebodirmsnt, Y is
phenyl optionally substituted with one or nore substituents independently
sel ected from hal ogen, - (1-4C) al koxy,1 -CF3 and -CHF2. In one enbodi ment, Y
i s phenyl or 3-fluorophenyl. In one en%odi ment, Yis a 5-6 nenbered

het eroaryl ring having a ring hetergitom selected fromN and S, wherein
said heteroaryl ring is optionally slWbstituted with one or nore
substituents independently sel ected m hal ogen, -0(1-4C al kyl) and
(1-40Qal kyl. In one enbodi nent, Y« ridyl optionally substituted with
one or nore F atonms. In one enbodi , R3 is hydrogen. In another

enbodi ment, R3 is nmethyl. In one enbodinent, nis O, 1 or 2. In one

enbodi nis Q. Particular exampl.es, of th iLng a e, 5-posi.ti of
For mul ;[ﬁ {szaluen X Igsoqe(ﬁq%ta%g?thc ﬁgg tfrhdg&sitérﬁlg h?rees:cyg\ﬁﬂ?(yl ?mg O%Itlgnaﬁgl

2011/ 0QGBFARECT/ WHRQLBOMABSE aBY1 OV RydoEne Do dnBesibodinéd, REHRA . | n
one enbodi nent, the heterocyclic ring at the b-position of Fornmula | has

t he st rijtdgad é-momizrod ¢xwbodio)l wneraad B3 1s @40C ¥lkghd n are as defined herein. In

one e i J@Ent, i s _phen ptionaldy sybsti d with e. or [e.
aubst 1 OEHE | nadBefalit FosBRlLfedts Fof Masd o8 mlbbds @IS delR Siagy ang
-CHF2.lhmﬁ@mezaﬁpadh%gﬂhmnﬁ.USp@hemufeﬂmmﬂ@mahéMn&mhsiituted wi th one or
nore substituents independently selected from-F and -(1-4C)al koxy. In one
enbodi nent, Y is phenyl, 3-fluoroghenyl, 2,5-difluorophenyl, or

2- met hoxyphenyl . I n one enbodi nent, i 5-6 nmenbered heteroaryl ring
having a ring heteroatom selected fr and S, wherein said heteroaryl
ring is optionally substituted with oRe or nore substituents independently
sel ected from hal ogen, -0(1-4C al kyl) and (1-4C)al kyl, for exanple one or
nmor e hgDOR at orfe.ont embnéinemhdfiisebridgdd 7-8 mymbetedhyterocyelicomes kavivadiment |
R3 is hydrogen. In another, .enbodinent, R3 is_nethyl,. In.one enbodinent, n
s 0, 2 6reBiopey pipEy AT Rék%%f%%@%flnpﬁ%embﬂﬁwt%ﬁés %Bla di-pmegrbepsk nul a

| when X diSc 'c%‘?iﬂ' hhﬁf%‘fdzeriﬁ Ritrd é&?t%ﬂlrs%ﬁa R! is®-6C alk 18
2011/ 006074PCT/ US2010/ 041538 30 "YN1) 2 N (RSN Rd | 00204] where R3, R4, Y,
Rd and [00K28 as def terern henlgidiments, OWRERéEnfoonts merd-6 Retniberdd. akavyolie ring
enbodi nent, Rd is.-(1-4C alkyl), for exanple nethyl, ethyl, propyl

i sopr o;smtl,on%iﬁ %ﬁbﬁweﬁm P %J%%{F SRSy mgenﬁﬁa@ﬂﬂyﬂxSeﬁﬁteeﬁ@ﬂgﬁlbgé?a%@rh, Y

i s phe ropak -y, irf upbed < _ it .

i ndepenrtye’nteI@%/Hé:(Q]lal g%taggﬁ r ozrﬁ’h??gggn%lp}-’l?%ﬁd ETC)6a og}%ﬁ%?%%g%ﬁl-e&l%%del n one
enbodi reGmembersl @aabydicmargs epadndist sbstdnted withgnchavinog gonpsigdéenderabt om

Subst 1 txletruon Siransy W OGO daSORpMradntt y Hder do serain
hal ogeny,sdd{rkettS tid &ég}clﬁ'}glg(ié offadlsKlibstitc @Eth MR AH WIE BE said sub3tift¥hs dY |

optionally substituted wthone or nbre F atons. In one enbodinent, nis O
Par t i c Raaticubxrampingks afcliudeghe stngtats:t he 5- position of Fornula | when X is
-CH2NRd; include the structures: [00205]1t wi | be appreciated that
certai ns’éT unds accor di né‘t €Hi nventi on (@Qtﬂai n one or m);eNQ
centers of asy?ﬁ"retry and may t¥enefore be prepar and isolated as a

m xture of isomers such as a racem c or diastereoneri®@ m xture, or in an

enant i oﬁeg,' ally or diastern u@i cally pure f r@’/&w%] The conp of
Formul a | @?av\include corrpfggd of Fornula I'D"\N giu

&, £,

[00129] In certain embodiments, NR'R* forms a 4-6 membered azacyclic ring

optionally substituted with one or more substituents independently selected from -(1-
6C)alkyl, -OH, -CO;H and -(1-3C alkyl)CO,H. Examples include 4-6 membered azacyclic
rings optionally substituted with one or two groups independently selected from methyl, OH,

-C(=0)OH and -CH,COOH. Particular examples include the structures:



| b [00207] and salts thereof, wherein: [00208]R is H, [00209]R2 is H,

(1-6Q) al kyl, (1-6C)fluoroal kyl, -(1-6C)hydroxyal kyl O

-(2-6C) diwpdnoxpal7kyl ; WO 2011/ 006074PCT/ US2010/ 041538 P8I/USR@ALO15¥8 i s (i)
phenyl optionally substituted with one or nore substituents independently
sel ected from hal ogen, -(1-4C)al koxy, CF3 -CHF2, -0(1-4C al kyl)hetCyc3 and
-0(1-4C al ky1)0(1- 3C al kyl) or (ii) a % 6 rrenbered heteroaryl ring having a
ring heteroatoms fromNand erein sai d het er oHing is
optionally substi gﬁm one or Ot t uent s perident|y sel ected
from hal ogen, -0(1 4 al k and (1 4 aI yl; [00211] het 3is a 5-6

menber ed heterocy ng haV|ng g heteroatons i ndependent |y
selected fromN a 00212] X is or [00213]R3 is H;
[ 00214] each R4 is |n ep ndeajH y sel ecled m hal ogen, -(1-4C) al kyl, -0OH,

-(1- 4C)al koxy, -NH2, -NH(1-4C al kyl) and -CH20OH; arnd [00215] ni sO, 1, or 2.

[ 00216][bo130gr t ai ICRARAMUITBIESAa FOGHIcBdeRomPunds wherdid- 6C) al kyl, - (1-
6C) hydrOXéd| kyl or -(2-6C)di hydroxyal kyl; Y is phenyl optionally

subst i tlA0EH]w t h Ronie Hoer -1b6€ ablghkst i t uent s i ndependent |y sel ect ed from F,

s 0. (USRI dEr i ensbacaYs R RRRosTEE T ora o -2t”ﬂy|“
i sopr omd)dlhryafotxyaﬁa yJ(1 -6CHAGNRON, o -6eH2Mk 1630 SH2OH; (1 ¥ %IIQJID@JHSOZ(I 3C

3-f 1 uor opheny di fl uoro heny 2 chl or o- 5- quoropheny

2- met hcmkly}éher(wc aLkwrﬁNihbx;(lm 2lspHNHHEAG alky).t r(1£6GQ kgD hyC-dkyl), -(1-
L UoTORReRy D%%cd“f LHUCTRMAAR Rl 0T BPNEEY Ky 1B -0B A ciBaliclh U 0P eyl .

3 -flu
rmr pholdrny! gth®¥sel PBRMYIk - Fih 0§ @odaliy - SUBEtRBEU Mtﬁt 8@()6)‘ PRBRY lsubstihdngy 0- 5-
met hoxyet hoxypheny! or 5-Tl uoro-2- met hox et ho Xis CH2; and nis
0. [ 0o2népendandlytsalcpted mooti(ght dkdd, @(Iﬂr cf/ $1AC olkylgHal kyl , - (1-

6C) hydr kyl or dlh rox YIS yrid optional,ly.

ouher R YL G S R R ey s R Rk B0 R oYt o
Owve ancbrl\'ﬂhore)%db%tlﬁi'éﬁts ﬁﬂébeﬁdérﬁlyoseléc@&[z%%}ﬂ D(IC@@)‘aﬁdym Sy oA OBt d0f(1 BOr nul a
Ib, Rz is H_ nethyl, ethyl, isopropyl, tert- butyl, CH2CH2OH or

CH2CH( GpAC@H: Y i's pyrid-2-yl, pyrl d-3-yl, 5-fluoropyrid-3-yl,
;ngetnh ?‘{iﬁ”{ i)(l.:)l(Z)r Oﬁgirﬁ ¥ y% (?r ﬁrc?r gﬁﬁgxﬁd %FESHI?% ﬁtrj:ad)éo?rp)cl)and;( IofS I(:]c_)lr2rrul a
\l/v(r:]er el\/\ﬁPOQpﬂsf}/ 006@&3@%@8@%@1@5&% #lude@ofipBuZklvangcinal t s thereof,
[00136] R'is H or -(1-6C alkyl);
[00137] R’ is H, -(1-6Calkyl, -(1-6C)fluoroalkyl, -(1-6C)hydroxyalkyl, -(2-
6C)dihydroxyalkyl, -(1-6C alkyl)CN, -(1-6C alkyl)SO,NH,, -(1-6C alkyl)NHSO»(1-3C
alkyl), -(1-6C alkyl)NH,, -(1-6C alkyl)NH(1-4C alkyl), -(1-6C alky)N(1-4C alkyl),, -(1-
6C alkyl)hetCyc', -(1-6C alkyl)hetAr', hetAr?, hetCyc?, -O(1-6C alkyl), -O(3-6C cycloalkyl),
or a bridged 7-membered cycloalkyl ring,
[00138] or NR'R” forms a 4-6 membered azacyclic ring optionally substituted with one
or more substituents independently selected from -(1-6C)alkyl, -OH, -CO,H and -(1-3C
alkyl)CO,H; and
[00139] and X, Y, RS, R* and n are as defined for Formula 1.
[00140] Referring now to the substituents on the ring at the 5-position of Formula I,

wherein the 5-position is identified in the following structure:

AN

v R3 5 \

X |
RN
R D
( )n\ N\

X o) R2



[ 00222] NR1IR2 fornms a 4-6 nenbered azacyclic ring optionally substituted
with one or nore substituents independently selected from (1-6C)al kyl, OH,
CO2H and wo-28G/mbky| ) CO2H; [ 00223] X is CH2 or CH2CH2; [ @02a%pM0i0$1568 )

phenyl optionally substituted with one or nore substituents independently
sel ected from hal ogen, (1-4C) al koxy, 1673 - CHR2, -0(1-4C al kyl ) het Cyc3 and
-0(1-4C al ky1)0(1-3C alkyl) or (ii) a 5-6 nenbered heteroaryl ring having a
ri ng hgoer4igt om sel @t edbbdioieniN Yand pBenywh@itenallys aulbktingtd voier yhe rarngoies
optional |y, substituted with one or nmore substituents independently sel ected

fr %rjn haubyjEpents d{lqe;pa@%lﬂxywe% from hatogsni ¢l -4C)Bkpos) hdt éﬁé’f‘zz sH15Cs
4Cal Ay .
el oct e PR CH- B BRIRIGES, oA 0sls) DL RLR BT aRETERRIANE,

sel ect efihfdrogatialiogen, -(1-4C) al kyl, -OH, -(1- 4C)al koxy, -NH2, -NH(1-4C
al kyl) and -CH2OH, and [00228]n is O, 1, or 2. [00229]In certain i
enbodi @M1 of  FdneirF smbedingrt.R5 1 RfichE! optignptbhtitsyted uith eng or tworRf said

ti : ti d : i : t
ot hyl SRRy 4 b aRRe ) s el iR A ERFAAET S B8 8 B ne
or nor esubsthisdnty indopsidemiepdrotentonm hakigent@dtd)aloxy, FO(1-GC, alkydMetCyCF3] -
- CHF2, hol i nyl eth - OCH2CH2OMe; X is CH2; . is 0. [00230]I
cort ol fRoABBOIHRAES. OB H: RG-Sy i by rOCSOE | dbrdpRan) dhsorc
difl Uore%%%ﬁ{%m ?i&ﬁlee% fépﬁfzoﬁlhﬂ‘ﬂlg)l%ﬁ%@ witl oGRS Libstituents.

2- met hoxy-5 uor op - tritluoronmethyl-5 -fluorophenyl,
2-di f1 JOODIBt hy1-Ib erfd erabodileny|Y i8 phehylooiomaly | substivptaé nyith ode -drl moreo- 5

-(2-norpho. | i nyl et hoxy) phenyl ., 5 -fluoro-2-(2-norpho lino etho xy)phenyl,
3 -flucH %ltﬁﬁ‘éxtméﬁ%?qﬁ*s&%ﬁémd gpms. 1. ugﬁd@gwgﬁéx%ﬁ?owyéﬁﬁxys CH2;
nis O; f o g i i S gl Af ¥ of
the ol TON o0 et et ox e OB 0T Doss e UsabhoroaTei s 0O R, &y

[ 00231]Ihrne embadimeatyBodi phemg] o padndthyrsubbtauted withiRiRDr ftwo 0 sad Subsaideetsed
azacycl i ing optionally substituted with one or t roups independently
sel ect dA0HAbm et |t,err@H?4mt§? ! E%POX@HWF,? heraty rﬁi’}?ﬁ gw @wk@m&w
substi t i t : i I F,
T R R S S N 7 R RS s S S AN
lc, Y issruptpra:d-2-yl, pyrid-3-yl, 5- fluoropyrid-3-yl,

2- met hoxy-5-fluoropyridy-3-yl or 2-nethyl-5-fluoropyridy-3-y1; Xis CH2; n
is 0; and NRLR2 for)rrﬁ4-6 menber ed azacyclic ring selected fromone of the

foll ow ng structuges: Nd\/LQ(I)és ] Compounds of Fornula | al so include
conpounds of Fornu I / % R2 .

[00145] The term "morpholinylethyl” as used herein refers to a morpholinyl ring

substituted at the nitrogen ring atom with an ethyl group and can be represented by the

structure:
o/ﬁ
K/ N \/}c‘
[00146] Example of Y include phenyl, 3-fluorophenyl, 2,5-difluorophenyl, 2-chloro-5-

fluorophenyl, 2-methoxyphenyl, 2-methoxy-5-fluorophenyl, 2-trifluoromethyl-5-fluoro-
phenyl, 2-difluoromethyl-5-fluorophenyl, 3-chloro-5-fluorophenyl, 3-fluoro-5-(2-morpho-
linylethoxy)phenyl,  3-fluoro-5-(2-morpholinylethyl)phenyl,  5-fluoro-2-(2-morpholinyl-
ethyl)phenyl, 3-fluoro-5-methoxyethoxyphenyl, 5-fluoro-2-methoxyethoxyphenyl, 3-fluoro-
5-(2,3-dihydroxypropoxy)phenyl, 2-(2,3-dihydroxypropoxy)-5-fluorophenyl,



Id [00234] and salts thereof, wherein: [00235]R is H [00236]R2 is Cycl or
a bridged 7-nenbered cycloal kyl ring, wherein Cycl is a 3-6 nenbered

cycl oal kywornnignoegi onal | y substituted with one or norePsuhsROITES

i ndependently selected from-(1-4C al kyl), -OH, -0Me, -0OO2H and -(1-4C

al kyl) OH, [00237]Y is (i) phenyl optiggally substituted with one or nore
substltuents |ndependently sel ected from hal ogen, -(1-4C) al koxy, -CF3 -CHF,

-0(1-4C alk Cyc3 and -0(1-4C al ky1)0(1-3C al kyl) or (ii) ag5-6
menber ed het ggaxbé ng _havigng a ring heteroatom sel ect eg N and S,
wherein said er is optionally substltuted W e or nore
substituents |ndepende sel ected from hal oge\y, 14C afKkyl) and (1-
4C)al kyl ; WD 2011/ 00607&PCT/ US2010/ 041538 34 | ]hetcy ani S a 5-6

menber ed heterocyclic ri
| ected f N and 0; [00239 7 [.00240] H;
[Sgogfu]e g%{f& ol endetsl[é%ent?}-@u%r@ﬁe @g@cgwwépw@henﬁ( 1- Zil%:)sﬂélPW§ (2~ o
4 0024 1,
2. [002 @‘ip éert?g %%larre%t@lo%flh% rMHIFﬁ%gﬂgzl%gnﬁ g%"\%.r} Sf?f%fés?md or

opt i ondiyl tie stulndtrcs:ut ed wi th one or nore substituents |ndependently sel ected
fromnmethyl, -OH -CH2OH and -CO2H; Y is phenyl optionally substitu%ed wth

havi ng 1-2ndi ng het roa ons |ndependently

one or nore substituents indepead@ELly selected from-F, -0, - CF3,
- CHF2, nnrphollnylethoxy and C{;E/ 20Me; X is CH2 and nis Q 0244] I n
certain i Q 25r nul a F3- quorophe , 5-

di fl uor gphehyl , 0- 5-fl uor ophenyl thoxyphegyk\

2- met hoxy~ -quorop iyl , 2- trifluoromet hyg-5 -fl uorgphenyl,

2-di fl uoronet hyl-5 uor ophenyl, 3 -chl or@5 -quoroS |, 3 -fluoro-5

-(2-nnrghollnﬁlethoxy)phenyl, 5 -fluoro-2-(2-norpho lino etho xy)phenyl, 3
-f I uor dB3FEY yet hoxyphenyl or 5-fl uoro-2-nmethoxyet hoxyphenyl; X is CH2, n

is 0; ap61 i's ggloastrbolinfm, hhe fﬁfo‘%&ﬁfeﬁl}leo‘-btlonﬁkj éu)ostht'u’te'd'v? gﬂ'ﬁ subsatl'uent‘ Co

2HOH [ 002451 n certain enbodlnents of Formul'a 1d, is cycl opropy
opt i onaklegted ufbarni Qi €€ wlikyhhafgcor-(1t-46 aél&bbﬁtet(fxce,n*c@(ll -Aideppleri ety adlelect ed

from net hy d -C2H;, Y is phenyl optionally substituted with
one or '(gﬂ%£%$W§}%§§kﬁﬂdependentIy selected from-F, -d, -OMe, -CF3,

- CHR2, [gpi49pol | nﬁheotnlacéﬂboﬁﬂﬂen‘t %@@d@%en s'u§st1gﬁ!gd wahda E‘uﬂsﬁtugnt {0Q2461 I'n

certaln enbodi nents of Fornula Id, R2 is optionally
subst|ﬁhuedumPMﬂH@hﬁuawJmpné0hmﬁsmytuéﬁﬂbCﬁhG%@eﬂdbdmvwbsEme@edMﬁklﬂn

nmet hyl OH .an CO2H, Y is pyridyl optionally substituted with one
or éigégg'F§H%ﬂ¥§mp’dependently sel ected fromF, Ow and Me; X is CH2;

and n ifgofs0; WO 2182111/&{%60761%341%8910/‘{3415@8 %%1&%@247%1&1 Ces Rbfb-5-(2-
enbodlnents of Formula Id, Y is pyrid-2-yl, pyrid-3-yl -

fl uor opy@npholmmthow)nlmnhbxy 5- §-fluoroe}y2- nd»yplslhmetboxy)phenyl 3-fluoro-5-
gt ?ﬁé? ﬁ{;l%tgoxye Oorxg enyfiy 3- A %l’uor)é é f2-mor15hohny[sethy’l)pﬁenle2 s Seg ?1Ct &d 0-2- (5 om the
morpholinylethyl)phenyl, 3-fluoro-5-(2,3-dihydroxypropoxy)phenyl, 2-(2,3-

dihydroxypropoxy)-5-fluorophenyl,

oo F
oY

and
[00151] In one embodiment Y is phenyl optionally substituted with one or more
substituents independently selected from halogen, -(1-4C)alkoxy, -CFs, -CHF,, -O(1-4C
alkyl)hetCyc® and —O(1-4C alkyl)O(1-3C alkyl).
[00152] In one embodiment, Y is phenyl optionally substituted with one or more
substituents independently selected from -F, -Cl, -OMe, -CF3, -CHF,, morpholinylethoxy and
—OCH,CH;OMe. In certain embodiments, Y is phenyl optionally substituted with one or two



[ 00248] Conpounds of Fornula I also include conmpounds of Fornula le ,RlL R2
| e [ 00249] and salts thereof, wherein: [00250]R is H [00251]R2 is -(1-6C
al kyl ) CN,wo(dt1id@seth kyl ) SO2NH2, - (1-6C al kyl ) NHS02( 1- 3C aChmispo10A04536C

al kyl )NH2, -(1-6C al kyl ) NH(1-4C al kyl), or -(1-6C al kyl )N(1-4C al kyl) 2;
[00252]Y is (i) phenyl optionally sub y tuted with one or nore substituents
i ndependently sel ected from hal ogen, ? -4C) al koxy, -CF3 -CHF2, -0(1-4C

al kyl') hft &yid 3sutisdtuchisl- 4Rarabidyrl )vaiks 3@ralkyihgludor plenil), a-fhrofophengierxs-

het eroarél1 ring having a_ring heteroatom selected fromN apnd S, wherein

Saibd hetl ‘Hﬁpl%ﬂnyﬂi %-th’éo-érﬂq%qp&@nx% SJumsthoryrhsgylni 1-mediweyorpgypehenyl, 2-
! | - d _4 :
[ 00255 HEPROmERIPBERRoA, 850 S RfonE AN AMBRERCAT T IdrSsRbi by

het er oa&-finerot temereiinylytheey)pbted, brfomrdN2aRan@phdld@d2tbkX)phenyTHI-fbroré&H2 CH2;
[ 002551 R3 i s H; [00256] each R4 is independently sel ected from hal ogen,

- (1- 4C)5amﬁg}1|03<ye-@asyp12*myl aa@?éﬁe&é:m@t ,eﬁl-omlleﬁxf-: al kyl) and - CH2OH, and

[ 00257] 01210, 1,10, N, 0Q60 %4 8. 58]

cort a TLkBha ronpelsr el at LR A A ARl oe PR i 1
one or hubreatsmbslected drns Ni andef) evicbesin lsyid deteewtrgld iy s mphahdiyesnbst{tited G)ithl koxy,
-CF3 -CHF2, - 0(1-4C al kyl,) het Cyc3 and -0(1-4C al kyl)0(1-3C al kyl); IS
CH2; arfiiePrineorg Subshins) IPHGI@QQ?%ﬁ’rﬁeg‘ﬁff&d‘g%ﬁ]@?gS‘F’ 1%;;1 alkyl, (lr“i@albﬁenw ,
3-fl uor |, i AhidF - b= 2 :

2. et ey e LA BARNE DL i B B oa] RERERKLA vith one or

- f I uor apdre nyubstitdentsl fifid apondmdy hselocked- frbmohdpgmnHO(13CG alkyDr ¢1-B8C)alkyl and
-fluor enyl, 3 -fluoro-5 -(2-norpho |inylethoxy) phenyl, 5 -
fluoro-2=¢2-norpho |ino etho xy)phenyl, 3 -fluoro5-nethoxyet hoxyphenyl or
5-fl uor t ho XVRhSaYhe J 8,—1% I : i n
enbodi rr[ggt%s‘ﬁgf F)g%{ergu%ﬁg%l e, Yyrihesnt%’( %?56 e lg?g%&rlllgtss g?%é%%ﬁ%@ng&hﬁhgé a

ri ng heubstoatnosndepondesly fetaotndNiramn dus;o, vlerce imetisaiydmhthty b et \and mimmgp. i s

opti ongl ubstituted.with one or re substituents i ndependen sel ected
from hipﬁﬁ‘éi and IDogertHcembRgiments Y & @42%"39}% PHrIfs-g: @[@8&%@}%&%& ain
enbodi of A |2€ d . Te B ERVi Ny 5 \VA N 5 I - 13 ;
o e S Ry iy, YAt i LT o Bonyis . 2

2- et hydthyd-5-flumoppyd-8 ¢y oB82-yfnindkS ifBio@hRridAdylh i s 0.

[00156] In certain embodiments, Y is pyridyl substituted with one or more substituents

independently selected from halogen, (1-4C)alkyl and amino.

[00157] In certain embodiments, Y is pyridyl substituted with one or more substituents
independently selected from halogen and (1-4C)alkyl.

[00158] In certain embodiments, Y is pyridyl substituted with one or more substituents
independently selected from fluoro, chloro, methyl and ethyl.

[00159] In certain embodiments, Y is pyridyl substituted with one or more substituents

independently selected from F, methyl and ethyl.

[00160] In certain embodiments, Y is 5-fluoropyrid-3-yl, 2-methyl-5-fluoropyrid-3-yl
or 2-cthyl-5-fluoropyrid-3-yl.

[00161] In certain embodiments, Y is 5-fluoropyrid-3-yl.

[00162] In one embodiment, Y is a 5-6 membered heteroaryl ring having a ring

heteroatom selected from N and S, wherein said heteroaryl ring is optionally substituted with
one or more substituents independently selected from halogen, —-O(1-4C alkyl) and (1-
4C)alkyl. Examples include pyridyl and thienyl groups optionally substituted with one or
more substituents independently selected from halogen, —O(1-4C alkyl) and (1-4C)alkyl, for

example one or more substituents independently selected from fluoro, methoxy and methyl.



[ 00262] Conpounds of Forrmula | al so include conpounds of Formula If If

[ 00263] and salts thereof, wherein: [00264]R is H [00265]R2 is -(1-6C

al kyl ) hetvopab11/00646C al kyl ) het Ari, het Ar2 or hetCyc2; [po0asejetBye! is a
5-6 nenbered heterocyclic ring having 1-2 ring heteroatons independently
selected from N and 0, wherein hetQ/c is optionally substituted with oxo;
[00267] het Cyc2 is a 6 nenbered carbon- 17'| nked heterocyclic ri ng havi ng 1-2
ring heRaetiaddronsiuesndepandesiidey pgad-2ctlegyfiddaylN SafidorBpyrihdrydi B-hehd&yc2- i s
optionally substituted with F, SO2NH2, or S02(1-3C al kyl); [00268] hetAri is
a 5- merrRY Y adyA- mFﬁhﬁbSﬁB\?FMrlﬂyﬁ'Yt ng heteroatons i ndependently

sel ect m N it

002691 M2 1 5 10 ool BB Rt DB B bRl g onc
at ons amndmopi isolsakdeytss ildsperideh gyl s‘ﬁlebﬂ&doﬂemohaln@eme asdl t(s t4Q)ulkyt. s Exarnples

i ndependently se|ected from (1-4C) WD 2011/ 006074PCT/ US2010/ 041538
37 [00279)¢e |IéYrt‘{' -Oarﬁe}ﬁlywmcgst PaH §%@§W%t‘éf& wWolh Bhengie Fbtituents

substi t:y e CHF2,
01 ad By RERERE ST e T Ry S M2 ef T
menber ethghetoptioaal iy substngtekiamlngneaorr nwngomncésmnmnntselheohedmbodimelﬂt ang S,
wherei n gaid hetero ring is optiaonall|y substi ed th on re
Subst | CuBRYEPYRiEy ﬁaﬁwaq ypg@il%kyt &ePsfify w&rfbéiﬁéﬂgyl otWI i -cX@my mf
[00271]19&111&11%11{35 f&"?ﬂ'c’%xde[tﬂ gg{&lﬁg s H [00273] each R4 i's |ndependently
sel ected from hal ogen, -(1-4C)al -(1- 4C) al koxy, -NH2, -NH(1-4C
al kyl) and -CH2OH, and 0 4 is O, 1 or 2. [0Q27 certain
enbodi ments of Formul a is -(1-6C al kyI)hetAr"i orfhetAr2; Yis (i)
phenyl optionally substj with one or nore su nts independently
sel ected from hal ogen,©(1 J4 C)al koxy, -C F3 -CH 1-4C al kyl ) het Cyc3
and -Q(1-4C alkyl)0o ( 1 - al kyl); X is CHZ; and .. [00276] I n
certain enbodinents of Forrmula If, R2 is -(1-60 al kyl ) het Ari or het Ar2;

het Ari [0816#] f ur arlyl gnepgmbedsinght, the Y giagzidsytherdbsglutprodigardtionsshosmi tut ed

Pl 4C aI kyl); hetAr2 is a pyridyl or pyrazolo ring optionally

substl ¥ it h one or nore met hyl groups; Y is phenyl, 3-fluorophenyl,
2, 5-di fl uorophenyl, 2-nethoxyphenyl, hl ofo-5-fl uorophenyl , 2- methoxy-5
-fl uor ophenyl , 2-trifluoromet hyls 5 -[f1 uofopRenyl, 2-difl uoromet hyl-5
-fluorophenyl, 3 - chloro -5y, fjf uor dghen -fluoro -5

- (2-nor phol i nyI et hoxy) phenyl w-éﬂ uormw- 2- mpr phol i noet hoxy) phenyl , 3 -
fluoro -5 -met hoxyet hoxypheh fluoro -2- /et hoxyet hoxyphenyl; X is
CH2 and n is 0. [00277]In cert%i enbodi meny’s of. Formula If, R2is -(1-6C
al kyl)het Ari or hetAr2; Y is a 5-6 negpered heteroaryl ring having a ring
het er oat om sel ect ed from N and S, wherein said heteroaryl ring is
opt i ongb0wBubst iwhireid RYj Rh RinE 0¢, Yranicen sichstdefinehligeinndependent |y sel ect ed
from hal ogen and -0(1-4C al ky Xis CH2; and n is O. l{00278]In certain
enbodi &Bﬂf@l of FoWihireference Pzth?B SEbpligienk ik gng sebodimersK HeHar 2:

[00167] In one embodiment, R® is -(1-4C)alkyl, for example, methyl, ethyl, propyl,

isopropyl or butyl. In one embodiment, R? is methyl.
[00168] With reference to the R* substituent, in one embodiment R* is halogen.

Particular examples are fluoro and chloro.

[00169] In one embodiment, R* is -(1-4C)alkyl, such as methyl, cthyl, propyl,
isopropyl, or butyl. A particular example is methyl.

[00170] In one embodiment, R* is -OH.

[00171] In one embodiment, R* is (1-4 C)alkoxy, for example -OMe and -OEt.

[00172] In one embodiment, R* is -NH,.

[00173] In one embodiment, R* is -NH(1-4C alkyl), for example -NHMe, -NHEt, -

NHPr, -NHiPr or -NHBu. A particular example is -NHMe.
[00174] In one embodiment, R* is CH,OH.



het Ari is a furanyl, pyrazolyl, or imdazolyl ring optionally substituted
wth -(1-4C alkyl); hetAr2 is a pyridyl or pyrazolo ring optionally

substi t utwo wittdosaone or nore methyl groups; Y is pyrid-2Pcylus2@ypnis3s- yl
5-fluoropyrid-3-yl, 2-methoxy-5-fluoropyridy-3-yl or

2-met hyl 5-fl uoropyridy-3-yl; Xis CH,,and n is 0. [00279]In certain
enbodi nents of Fornmula If, R2 is -(1-%%: al kyl ) het Cycl or hetCyc2; Y is (i)
phenyl [0pt75pnal | insonesdmbodireentyeddh Rhe @depamdentsubdédtédioins-H, ndgpOtent | y
sel ected WO 2011/ 006074PCT/ US2010/ 041538 38 from hal ogen, (1-4C)al koxy,

- CF3 - (pis; -Nigy iMecCAH ybtNYMs- and - 0(1-4C al ky1) 0(1-3C al kyl); X is
CH2; a hs 0. : t.aj ogi.jgn f. } (1-6C
al kyl) Hg?g/dél or Ih%t(:Pl é%glfloawge?la/ﬁsrqgng ﬂx‘??ghté‘i? Pﬁ%ﬁﬁgémﬁlﬁdgz%loﬁg’l 2n?srzg'one

ri ng; Heto@ye@bosingnfinden) Honyl or tetrahydropyranyl ring optionally
substituted wth F, SO2NH2, or S02(1-3C alkyl); Y is phenyl,

3-f1 uorl8Bh&dy| , Insngembadmsphddyl, 2- chl or o- 5-f | uor ophenyl ,

2-met h nyl, 2- v-5 -f.| yworophenyl, 2-trifluoronethyl-5

-t uorggﬁml , 2_1&0{1?%%1%%%%911_1@;“ uor ophenyl, 3 -chloro-5 -fluorophenyl,
3 -fludoord]- (2- maopbemboyinehhaxypphenyl, 5 -fluoro-2-(2-

nor phol i noet hoxy) phenyl , 3 -fluoro-5 -net hoxyet hoxyphenyl &5 - fl uoro-2-

met hoxyl@0HBly pheny/ith rferencety thobgierpeydicoing dingatly] attaches toaths Sepastiineht s of

For mul & | - { - 2 18 @bl peridipyl or tetrahydropyranyl
ring ogFtOFJélH%ﬁFi?i/d 265%2}%‘%@%%%9%&1%9&%2@ ?r}ggg%('l-SC alkyl): Yis

pyri d- 709181]pyr i dn3nylembodfnhénd 3OBMulID swchythat e MetehsyyliGrihg dothe Bypasition3- y 1
or 2-nethyl-5- fluoropyridy-3-yl; Xis CH2; and n is 0. [00282] The
conpourtddognuledhgs the strugiuss i ncl ude compounds of Formula Ig /RL N%R2 Ig
[ 00283] and salts thereof, wherein: [|9§)284]RI is H [00285]R2 is -0(1-6C

al kyl), -0(3-6C cycloal kyl); [00286]Y i s}('.,i ) phenyl optionally substituted
with one or nore substituents indepenaahtly sel ected from hal ogen,

-(1-40) al koxy, -CF3 -CHF2, -0(1-4C allgyl)hetCyc3 and -0(1-4C al kyl)0(1-3C
al kyl) or (ii) a 5-6 nmenbered het eroarlyl ring having a ring heteroatom
selected fromN and S, wherein said hg*roaryl ring is optionally
substituted with one or npre substituents independentl@y@ sel ected from

hal oged0018 1- 4C V%R, Bind ol maeasidpfined baoiey | Ipenegemodigncat.or & phshvler ed

ona0; EBbEL] ABHAREN baé ot e HRNSHERIMBARARETSERI O AR 1 Tom N
i ndependerthikosg! -€¢% add f-Colif, hdh @ge rmbo(ineh) ¥l ik phenyl OB fluofobherkd) aad K%y

-NH2, -NH(1-4C al kyl) and -CH20OH, and . . .
difluorophenyl. “In” one embodiment, Y 1s 5-6 membered heteroaryl ring having a ring

heteroatom selected from N and S, wherein said heteroaryl ring is optionally substituted with
one or more substituents independently selected from halogen, —-O(1-4C alkyl) and (1-
4C)alkyl, for example one or more halogen atoms. In one embodiment, Y is pyridyl. In one
embodiment, R? is hydrogen. In another embodiment, R* is methyl. In one embodiment, n is
0. A particular example of the ring at the 5-position of Formula I when X is null includes

the structures:
S P Ja
N N F N

[00183] In one embodiment, X is CH,, such that the heterocyclic ring at the 5-position

of Formula I has the structure:



WD 2011/ 006074PCT/ US2010/ 041538 39 [00291] ni s0O, 1, 0r2. [00292]In certain
enbodi nents of Fornula Ig, R2 is -0(1-6C alkyl), -0(3-6C cycloalkyl); Yis
phenyl opvoanaldogo7dubstituted with one or nore substituearascndepsssient |y
selected from-F, -d, -0OMe, -CF3, -CHF2, norpholinylethoxy and

- OCH2CH20Me; X is CH2 and n is O. [OOEQS]In certain enbodi nents of Formul a
lg, R2 is Ove, OEt or cyclopropoxy; Y is phenyl, 3-fluorophenyl,

2, 5-di fl uorophenyl , 2-ch|oro-5-f|uoroahe?yl, 2- met hoxyphenyl , 2- net hoxy-5
-fluorophenyl, 2-trifluoromethyl-5 YNluqfophenyl, 2-difluoronethyl-5
-fluorophenyl, 3 -chloro-5 -fluoropheqyl) 3 -fluoro-5

- (2- nor phol i nyl et hoxy) phenyl , 5 -fl uor6¥2-(2- norphol i noet hoxy) phenyl, 3
-fluoro-5 -nmethoxyet hoxyphenyl 05 -fdjuoro-2- nethoxyet hoxyphenyl; X is CH2;
and n is 0. [00294]In certain enboéi&%nts of Formula Ig, R2 is -0(1-6C

al kyl ) ,[001843- 6C oyledro & kRI,)Y aMd nsarpys defjneddptéionah loyie stibstiniont,ex issCHh, one
or nore substituents independently selected fromF, Owe and Me; X is CHZ;
and n i%: & apdmyspp delingd I%ﬁrﬁneﬁ%‘éi ippAey | optipnlgulstityted paith eneopemorsgr  or
cycl opr Y 6l 22 | d=3-p4 .. | par o f d= 3=yl .

2 et oy e AlEpNEASy Soked PGl T L Ot L S Rty thowy
and n imsoholiB0&BA] TO € Hz ORpONMrd 3, 3afihfdroxgprapdxyaind @,3-dicdaticled- I djpauiadgl. of
Formula |h _,RL N%R2 1h [00297]and salts thereof, m?er in:-[00$98]Rl is
H or - (190B8lal kyIly:onecasegjrpent; X iy CHy R B end mkye as defineg hespin, g8d o & Kyl |

-(1 -6 d A 24 i.hyd ~Gils -1, 6C
al oyl ) SR o, DS AR pay B phiost TR hoMi e,
- ( 1- 6C mtthkysty)yBifuodophdiy1alkyflyaromEthy b & falokophpiN, A-difhGrah&tigl) 2 fluefophenydC

| kyl t I, -(1-6C al kyl t Ar | t Ar2,. het 2, -0Q(1-6C al kyl),
“o(3- %ge-&'%i%o%ﬂ@wp?ewi c,yyc?i,]-?lper@s% BOTRRSH GEHE 6 e dbp -2

i L . | hsti . ' it

crocsc R IBIGEARIL Y =15t L M BB LB L
VO 201 1h@b6QR4EYpiBR2010/ 041538ludtd-2-0030dyGhokyplengl, 3, 4 or3-Huoerbered
cycl oal chl%lrdr&yqo oﬁ’g;(grgprl]lerllﬁ, 8—%,‘3 -O(ﬁ'l%lcfrgxys]plflobp%tx;}-g -tfﬁl%rophenyl,

Lans SNt

[00186] In one embodiment, X is CHy, R?, R? and n are as defined herein, and Y is

or

fluorophenyl substituted with a substituent selected from morpholinylethoxy,
OCH,CH,0OMeg, 2,3-dihydroxypropoxy and 2,2-dimethyl-1,3-dioxolanyl.

[00187] In one embodiment, X is CH,, Y and R* are as defined herein, and R® is
hydrogen. In another embodiment, X is CH,, Y and R* are as defined herein, and R® is
methyl. In one embodiment, each R is independently selected from F, CI, Me, OH, OMe,
NH,, NHMe, CH,OH, CHF, and CF;. In one embodiment, n is 0. In one embodiment, nis 1.
In one embodiment, n is 2.

[00188] In one embodiment X is CH,, R?, R? and n are as defined herein, and Y is a 5-
6 membered heteroaryl ring having a ring heteroatom selected from N and S, wherein said
heteroaryl ring is optionally substituted with one or more substituents independently selected
from halogen, —O(1-4C alkyl), (1-4C)alkyl and NH,.

[00189] In one embodiment, X is CHy, R?, R? and n are as defined herein, and Y is
pyrid-2-yl, pyrid-3-yl, 5-fluoropyrid-3-yl, 2-chloro-5-fluoropyridy-3-yl, 2-methyl-5-



with one or nore substituents independently selected from-(1-4C al kyl),
-OH, Owe, -CO2H and -(1-4C al kyl)OH [00302] hetCycl is a 5-6 nenbered

het er ocycWocori/aeo7havi ng 1-2 ri ng heteroat ons i ndependerCiryuss@bh@etsegl from N
and 0, wherein hetCycl is optionally substituted with oxo; [00303]hetCyc2
is a 6 nenbered carbon-1inked het eroc\%ﬁl ic ring having 1-2 ring heteroatons
i ndependently selected fromN and O, erein hetCyc2 is optionally

subst i tfitoeehywidt 3+yFE, or SORINR 5-fior GHRAIB-JIC ah kopk ) smPdADBOMt] REtiArHydisea. In
5-nmenbered heterogaryl ring having 1-2 ring heteroatpms i ndependent |

sel ect eiotieph ﬁwﬁog}ﬁwnb Rinid rﬁ‘ﬁﬁi’lon%i P1p ppRdimenty S%P?\,ﬁw @ﬂ@nfeyi%z}tlz/y$qlec¥ed

[ 00305] gh A %Lil\ﬁeﬁfg; g%é‘gm@gfﬁﬁm, R CHE) 39 1Ry ilﬁgnelél%bédiﬁgnﬂ? hiif ggen

atons and opti’ond tituted With orie or” nore "substituents

i ndeperident kinbséineat,@ads fl r dmofcderdbydamkyd n i D0306] X i s CH2; [00307]Y is (i)

fl uorophenyl optionally substituted with a,substituent selected from -

0( 1- 4C [95@11) het dyone embpdireenty Kyis \Glle &/ e & ang(nlaraés glefiyeq gfrfugen%%ﬁ ) and

Cubst i UGt L PRER b S A e BRI RIOTERS, MmOy e SR oy

5-f | uorhamgen dha( R4CHlkydne optionally substituted with (1- 4C)al kyl;
[0O0308]R3. is Hor -(1-4 | kyl): [00309],each R4 is ind pengent ly sel ected
from hdPBEh, - (IngopARpdiment X i (GHe, Koy By iegdy are gppgdetinggngrencagd iy 18 and
- CH2OH; & ISt 2 34 e kaent of
For mul DT SPGA RubSihed ik o ordmpl Qhduend R IR e TR IR

sel ect dthote,oneth@(ahd £Gyhl kyl ) het Cyc3, -(1-4C al kyl )het Cyc3, -0(1-4C alkyl)O0

( 1-3 C ) and -0(3 -6C di hydraoxyal kyl,). [00312]1n one enbodinent of
For mul a{oﬂf)t%Y i s [ByF GRboSRDL &%éHZﬁﬁ“‘é‘ﬁé NG Ao HE SIS RS S -
indeper}gﬁ% seleche DEN Avil and, ebl 5l M onpe eppogdiJrent
of Fornmu aﬂly}rﬁl,d 3\9/5]{95 2??%3%??&?% %12%823(11“'?{ o%re%mgpl)tsi%%gﬁlﬁ}{ dsﬂggtitg?egﬂerv;?th
( 1- 4C) ankboldim¢rBOR1i4 hiydrogme ermbodi ment of Fornula Ih, R2is a 3, 4 or 5

nmb | oal kyl ri ichj [ | 4 bstit dwth
Cemeey IR o Shambned ks B B R el & b ki
d -(1s 0 JA U / 5 0:
enbodt TUAE of Eoy ms, Phoiy PaRE A o0 Mooy ek oo fie
met hyl ,seleCER Moo halGkCGHd (1 8I@3416}1. n one enbodi mrent of Fornmula Ih, R4 is OH,

> {00903 one IaiseamBRISH. K51 o HL Rl § e RNAGEA OEBO IS b e

enbodi rRA-Rbn BYI He@ pliBnal Bl substitibed RAtH Sncfordnord oPSupR sBREBEFBFh methyl and
fluoro. In one embodiment, Y is 5-fluoropyridin-2(1H)-one optionally substituted with
methyl. In one embodiment, R is hydrogen. In another embodiment, R* is methyl. In one
embodiment, cach R” is independently selected from F, Cl, Me, OH, OMe, NH,, NHMe,
CH,0H, CHF; and CF;. In one embodiment, n is 0. In one embodiment, n is 1. In one
embodiment, n is 2.
[00195] In one embodiment the ring at the 5-position of Formula I when X is CH;

include the structures:

F cl F
OMe
=, o a
. N ] N}H‘ F/%/ __o/’J N},’



cycloal kyl ring which is optionally substituted with one or nore
substituents independently selected from-(1-4C alkyl), -OH Ow, -CQ2H and
-(1-4C alwopOkeoe4i s CH2; Y is (i) fluorophenyl optionaChryussubstissat ed
with a substituent selected from-0(1-4C al kyl)hetCyc3, - 0(1-4C

al ky1) 0(1-3C al kyl) and -0(3-6C dihydggxyalkyl), (1i1) pyridyl substituted
with one or nore substituents independently selected fromF, nethyl and
ethyl, or (iii) fl uoropyridifn-2(1H)-one opfionally substituted with
(1-40) al kyl; H and n | [ 00320] | h/ | be appreciat hat
certain conpou ofwf he inv onwmy cont agymretric or
centers, dand ther e existFin diNferent ster soneric for
i nt ended that al | r eoi someri rms of the tion,
i ncl udi but not limted to, diastereoners, enantioners ang atropi sonmers,
as well as mxtures thereof such as racem G m xtures, fornvbart of the

Il

present inventiagnyg [00321]1In the structureg shown herein, where(the

st ereochem st[ any particul ar chirg @o is not specifie hen al |
StereOiQQﬂng ane=Comenpl at ed aaﬂ%}ﬂ¢|u&fd asyt he conpounds he%

i nvention. /\WWere sty -ochenistryﬁL speci fi ganby a solid we ashed
l'ine repr%%enting aparticular canfiguratioR, /then that stefeois is so

conpounds of Formula | nay be used as internediates for her conpounds
of Fornmula I. [00323] The coppounds of Fornmulad include salts gthereof In
certain odi nents, the Its are pharmaceutically acceptablg salts. In

specified and defined. [00322] It will also be apprecia%%s that certain

addi ti he conpounds ormula | inclugé her salts of /su§yh conpounds
whi ch a ot ynecessari | argpceutically bl e sal ts\\ i ch may
be useful nt er medi at es N Prepari ng rifying conpophds of
Formul a | or for separat{ ng enantioners of {conpounds of For l.

[00324] 1t will further be appreciated that the tonpounds of Formidla \ and
their salts may be isolated gin the formof solyates, and accordimglyoﬁhat

any such _gblvate is inclu wi thin the scopefof the present ention.
[00325]N ounds of the i tion may also ai n unnat ur al ortions of
atomc | op at one or re yﬁ the atons at ?pnstitute S coﬁpounds.
That is,/ amatom in WO 201}-Q06074PCT/ US2010 538 42 partjcu when
mentioned i elation to a c und accordi ng ormula I, conpKises al

i sot opes an

synthetically produced, either/ with natural abundahce or in an isotopically

enriched fgym For exanplg%th n hydrogen is ned, it is understood to
refer toy 2 3H or m xt tggreof; when car hs nmentioned, it is
under st ood nfefer to 12C§313, "4C or m xtufes reof; when nitrogen
is nentione yt is understood (to)refer to 13N, 14,[, Y 5N or m xtures

t her eof when™xkxydgen is nmentionedy it is understood td refer to 1405 1505

fti xt ures thereof and when fluoro is mentioned, it is
understod jto refer to 18F, 19F or m xtures thereof The compounds according
to the Vet | ref ore al so conprise unds with one or nore

i sot opes of one ' ereof , including radioactive
conpounds, wher ei ne or nore non-radi pactyve atons has been repl aced by
one of its radioacfive enriched i 'J% abel ed conpounds are useful
as therapeutics, y* reagents, and di agnostic
agents, e.g., in\iyo 1nmaging agen topic variations of the
conpounds of the present invention, whether radioactive or not, are

100526 AL or m T PTB OReg e 5 GHEQTFERE: el BpQFE Rtk ol PEEM Miear or

br anchegFoehalian HA® aRWaefte:hydr ocar bon radi cal s of one to six carbon atons,
respectively. Exanples include, but are not limted to, nethyl, ethyl,
1-propyl, 2-propyl, 1-butyl, 2-neth R3ly;propyl, 2-butyl,
2-nmet hyl - 2- propyl, pentyl, and hexyl.yF*Rke definition of "(1-6C) alkyl"

| i kew se applies to the term"0-(1-6 Pkyl)". [00327] The terns

"(1-6C) fluoroal kyl", "(1-6C al kyl)CN/ "™ (1-6C al kyl ) SO2NH2", "(1- 6C

al kyl ) NHS02( 1-3C al kyl )", "(1-6C aligy|)NH2", "(1-6C al kyl ) NH(1-4C al kyl )",
"(1-6C al kyl ) N(1-4C al ky1)2", "(1-6C al kyl)hetCycl" and "(1-6C

al kyl )het Arl" as used herein refer to saturated |linear or branched-chain
nmonoval ent hydrocarbon radicals of one to six carbon atons, respectively,
wherein one of the hydrogen atons is replaced with a fluoro atom or a CN,
SO2NH2, NHS02( 1-3C al kyl), NH2, NH(1-4C al kyl), N(1-4C al kyl)2, hetCycl or
het Arl group, respectively. [00328] The term"(1-6C)chloroal kyl" as used
herein refers to saturated |linear or branched-chain nonoval ent hydrocarbon

N L Y o v o - [ .y T - - Y o o M




br anched- chai n nonoval ent hydrocarbon radicals of two to six carbon atons,
respectively, wherein one of the hydrogen atons is replaced with a chloro
at om and woeoufooséte hydrogen atons is replaced with a flPaons2anoms3s

[ 00334] The term " (2-6C)difluorochloroal kyl" as used herein refers to
saturated |inear or branched-chain nnggvalent hydr ocar bon radicals of two
to six carbon atons, respectlvely whérei n one of the hydrogen atons is
repl acqgdormh a otthaoe & aRY Y wel ohrd beddfindd agein. aham® aitediepitacehhismyh a
fluoro atom_[00335] The term " (2-6C)chl orohydroxyal kyl" as used herein

ref er s QPR supsEivEd Vith@as obMase svksHEENtSHANSPCRBHV ateksstedHiyRIP delaesbim

di cal t t t I frd
hydr ogdn- SRy LeES LR OR B AR CP R T O pRORORL IS IR It O
r epl aceshbuidirher@. Y[ 01@3:1:6]]&% Beﬂlunrolihbﬂﬁc alymmﬁqs@a@m(z.dmmmmyx 5as

sed herein refers_ to_satur d r or branched-chai n nonoval ent
Eydrocéﬂﬁ%ﬂﬂwaﬂkca?é“%wnﬁ%éiﬁgs ‘Hg?%ﬂn é%&Wﬁ“)§égB€%?FW%iyv -GHeMs? 1 one
f th

Po0say) HEESARER, o %&Sg-ﬁﬁi@?@mﬁ‘. 3 e SN Bt iRty L ugrie-

hal ogemorphblaryl¢thexdGpladnkhx y 3-faera:2€2-niverplenlimorthbey )phtnyla satour ajélaiofd ?.rear or

br anched- ﬁhalg nnnovaLent al ky ther radi ca 4 of _.one to six, carbon, atons

wher ei ANt phany, | 4n pae a meﬁteaf et erthmeRtperadehstegyhring hayng e
oxygen

Xy BB ol it N Q0GR B bS ARE ROSORR PediRiiputed.
nethoxyWHMDm©nynmnrmﬂmuymnmsm¢memhmﬂysahd&&dhmmhﬂpgdleéK$46kaphahﬂjL

substi t h hal or - 40) al koxy. . .
2011/ 06@5?&@%@@?@%%@%‘ 43 h@%@g%] Fradogtsr mn\g&@e@t Reyje sty Iy oncas
used henfidaimhiebantR' & FUElRALKK sALAST AbANFCRY, MRCORLTOVRENIB! NHM

"cycloal kyl™ Is a a 3- ered ‘carbocyclic ring and the radical is on t he
oxygen G, pﬂiﬂ@%ﬂdﬂiég t dnnotte- ¢rhb&imahk yY )i IyBIG-2yk | oahdppyrid-dsyl uselt
her ei n regers to a saturated |ine branc ed-ggain nonoval ent

;
hy dr ocdPBBROF SEBHRPYBIY ORY: (hORF SmboeR- et spectively, wherein one
of the Lrwb"sqgen qia?t@&llérsexﬁ e@%@@hé"hﬁ% a@th@ SGpJEE{Hﬂle%rﬁlﬁ[abP&z}{QA XCis ARG

[ 00340] The term"-(1-6 1-4C alkoxy)" ‘as used herein refers to a
saturanedudeﬁeanu@nmhranched chaln nonoval ent hydrocarbon radical of one to
si x carbqQn atons, respectively, wherein one Qf the hydrogen at i
repl ace jth,an (1-4C Xy group. [ 0034
hydr oxyalk - 4C al aﬁ/used her ef
branched- chai'y nonoval ent hydrpcarbon radical pfyone to six carbo { ons,
respectivel wherei n one of
(OH) group and one of the hy@Hogen atons is repbmeed with an (1-4Cnal koxy

group. [ 2] The term™ gen" includes f¢tero, chloro, brorgnd iodo.
[00343] T. iz phar al Ty acceptab ( ndizcat es t hat sub®t ance
or conposi ti s conpati bl e mcally and/ or »|colog|caJﬁ \ t he
ot her i ngredi S conprising ornmul ati on, an t he mammal reat ed

Nvention al so preovi des a process forg the
ormula | or asalt thereof as detipned herein,
eaetlng a corrﬂaﬂondgng conpoundﬂﬂ? Fo&qula I

therewith. [00344] The present
preparat i on

|1 [003%6]6r Varf eact i ve
HNRLR2; or [BQ347](b) for co
hydr ogen, reacCtong a conmpound of Formula I



WD 2011/ 006074PCT/ US2010/ 041538 45 [00348]with an inorganic acid; or
[00349] (c) for a conmpound of Formula | where R2 is (al kyl)NHS02((1-3C
al kyl), rweebviwmgew4conpound having the formula |V [ 0035@Cmitsk010(04153€C

al kyl ) S02C1; or [00351](d) for compounds of Fornula | wherein Y is
5-fluoropyridin-2(1H)-one, treating a gorrespondlng conpound havi ng the
formula VIII F VIII [00352]with an aC|d at elevated tenperatures; or

[ 00353] ( of a conpoun® of Fornula I [
treating i i
acid; or

OH, treating a\ correspondlng conmpgund

A 3561 Wi t h
an acid; axd {0Q0357]renovi addi ng any protecting groups if desired,
and formng a\salt if desired. [00358] Referring to nethod (a), the coupling
of the conmpound of fogrmula Il with ayf am ne having the formula HNRIR2 may

be perforne nvent i onal e bond for ion conditiagn for
exanpl e/ByNr eact i n amne wt reactive igative of boxylic
acid, for exanple ap acid hald, uch as an a chi:ori de. s reactlng
the aci ormof a ound of For e 11, the re ion may be perfornmed in
t he presence of a abl e coupli gent such a

2- (1H 7- Azabenzotri azol -1-y1)-1,1, 3, 3-tetramet hyl uroni um
hexaf | uor ophosph met hanam ni um ( HATU) ,
0- Benzotri azol e- ', N -tetranethyl uro
0- (B enzotriazol - -y N, NN, N -tetrang
(TBTU), N, N -di cycl okexyl arbodi i mi de (lq
di met hyl am nopfopyl) £ 3- et hyl carboi i m d¢ (
reagent ¢ wekt™ known to” persons skilH in thedrt. Suitable bases include
tertiar i ne bases such as diisopropyl ethyl am ne (D EA) and
triethylam ne. Suitable solvents include DVF and CH3CN. [00359] Referring to
met hod [08)99]sui t dblaacapibydiment] Xde -sHrOHg:, smnblrf@atnih@ hgtorepycecing as the 5-

position of Formula I has the structure:

hexaf | uor o- phosphat e (HBTU),
qgiun1tetraf|uoroborate
3

v ;R

N

RHn
[00200] where R?, R*, Y and n are as defined herein. In one embodiment, Y is phenyl
optionally substituted with one or more substituents independently selected from halogen, -
(1-4C)alkoxy, -CF3 and -CHF,. In one embodiment, Y is phenyl or 3-fluorophenyl. In one
embodiment, Y is a 5-6 membered heteroaryl ring having a ring heteroatom selected from N
and S, wherein said heteroaryl ring is optionally substituted with one or more substituents
independently selected from halogen, —O(1-4C alkyl) and (1-4C)alkyl. In one embodiment,
Y is pyridyl optionally substituted with one or more F atoms. In one embodiment, R® is
hydrogen. In another embodiment, R’ is methyl. In one embodiment, n is 0, 1 or 2. In one
embodiment, n is 0. Particular examples of the ring at the 5-position of Formula I when X is

-CH,CHj5- include the structures:



sul furic acid. [00360] Referring to nethods (d), (e) and (f), suitable acids
i ncl ude inorganic acids such as hydrogen halides, for exanple HCL.

[ 00361] Compaondweart forrmula Il may be prepared by coupl iPog/is2aonsesspondi ng
conmpound having formula IV R3 Yi_ NH (R4),-c ) X1V [00362]with a
correspondi ng conpound havi ng fornulazy WO 2011/ 006074PCT/ US2010/ 041538 47
[ 00363]where Z1 is OH or a |eaving group or atomand Pl is H or a carboxyl
protecting group. | eavi ng atom repregemied by Z1 nmay be, for exanple, a
hal ogen at om such cgiorine atom fn S ijnstance, the reaction is
performed in the presgnceg+of a base, such as anani ne base, for exanple

di i sopropyl et hyl am ne e reaction is convgni'gntly perfornmed at el evated
tenperatures, for exa at 100 C. Conveni &nt /sol vents include al cohols
such as butanol. When Z1 is OH the reaction is perforned in the presence of
a coupl[002011 eagenh.onSyibabinene 0U Bl -ORHOF e Bgeid anbddémnct Lthe helkbdytlid tiale at
benzotriazolyloxy tris [dinmethyl-am no] phosphoni um hexafl uorophosphate
(BOP), thaTwositprof BermudyUhastthe sugtyisxyl protecting group may be any
conveni ent carboxyl protecting group, for exanple as described in Geene &
Wits, eds., "Protecting Goups in Oganic Synthesis", John Wley & Sons,

I nc. Exanpl es of carboxyl protecting3groups include (1-6C)al kyl groups,
such as nethyl, ethyl and t-butyl.Y 4] A conpound of Fornula V can be
prepared by cyclizing a correspondi gézgnpound of Formula VI H Vi

[ 00365]with (E)-ethyl 3-ethoxyacryl &ﬁ_provide t he conpound of Fornula V
where Z1 is OH as shown V [ 00366] or @n Z1l is a |leaving group or atom
conver tjoom2] he hydic@x R’ RYWPaid Qredus| d@8MédBerain® M @he ¢HBYRMNOTY @xsHEale by
treating the conpound of Fornmula V where Z 1 is OH with POC13.

[ 0036 7] 8PP s sEutadow iy loge pr Wnse sulsiaicwtsgnaensnienlyt setectesiorrathelogen, -

conf i gltl’l E’alltd.)gﬂ%oxy, -CF; and -CHF,. In one embodiment, Y is phenyl optionally substituted with

one or more substituents independently selected from -F and -(1-4C)alkoxy. In one
embodiment, Y is phenyl, 3-fluorophenyl, 2,5-difluorophenyl, or 2-methoxyphenyl. In one
embodiment, Y is a 5-6 membered heteroaryl ring having a ring heteroatom selected from N
and S, wherein said heteroaryl ring is optionally substituted with one or more substituents
independently selected from halogen, —O(1-4C alkyl) and (1-4C)alkyl, for example one or
more halogen atoms. In one embodiment, Y is pyrid-3-yl. In one embodiment, R’ is
hydrogen. In another embodiment, R is methyl. In one embodiment, n is 0, 1 or 2.

Particular examples of the ring at the 5-position of Formula I when X is -CH,O- include the

structures:
F - F F
/" / /"
N N: N
F N -
F 7y B 7% \_/ 7%
N 0 N: N
o—-"> 0 o—4> '
[00203] In one embodiment, X is -CH,NR®-. In one embodiment, the heterocyclic

ring at the 5-position of Formula I has the structure:



shown in Figure la: WD 2011/ 006074PCT/ US2010/ 041538 48 la [00368] are
prepared by coupling a conpound of Forrmula V with a correspondi ng conpound
havi ng t woforimeb@4! V-A R3 Y'''""FNIH (R4)n-c ) X | V- A [ @0348pdiloe4588rpound

of Formula IV-A can be prepared by treating a conpound of Forrmula VII p2
[ 0001] where P2 is an am ne protecting39roup, with an al kyl 1ithium base
(for exanple sec-butyl lithium in thé presence of a chiral conpl exing

agent (for exanple (-)-sparteine), followed by coupling with a conpound
having Y-Z2 where Z2 is a | eaving group or atom such as a hal ogen atom
(for exanple bromne) in the prese gt a palladium (11) catalyst and a

| i gand. Such enanti osel ective palla catal yzed reactions are descri bed
in Canpos, et al., J. Am Chem Soc\, 2006, 128:3538-3539. Suitable

catal ysts include Pd(QAc)2. Suitabl I grhds i nclude phosphine |igands such
as t-Bu3P-HBF4. The am ne protecting group may be any convenient am ne
protecting group, for exanple as scribed in Geene & Wits, eds.,

" Pr ot eq002W@] G oupshdre RY KA, RIQyiAhhes ks definkdRraM.| Byorke SaRslimémceR? B@@npl es
of ami ne protecting grqups include acyl and alkoxgcarbonyl groups, such as

t - but o%ydaxeb@nllgﬂdi@s@cﬁ is [-Obé(i]alhsﬂbdfeb ppeupldsmethyt e opienyhdsapropyl or, f anﬂ
v . )
v one k0, SRR SRR SheBT 3 oy GYbARAE LU BRN RSARGAELCY Lhe

i nhi bi tsabsitiey Wehdempnst mate dubytitidigs dasaysdaelycrilbaed | florxritpie@s Al-and B.
The ability of conpounds of the invention to act as TrkB inhibitors my be
demnst@@%ﬂxﬁyqﬁﬁ@n&s%FZdeé% onp egnbodingsadng| 8 85-6 ywmbered heteroaryl ring
2011/0 LAPCT: h eck b yi -

For mul a2 Fgr 1 PRy af $oEed o RO S SpBELCEA MLy FARUMITIL (he
assays subsititctesith PnEcaMbRSsUBstitdentE iAdebehdentl§ Os3Tekiddt frivashdingxp e ediCy

di scovered that conpounds of Fornula I__ wherein X.is CH2 are particularly
sel ect iy #d {Inf Bileslndn ppg ambedinent. Y &veyridyhrpienalygubsitutgd t7ith e8¢ &F one
or nor I nas f | e. : I I

enbodi qrrlécr}lftg\lﬁ %lc))ﬁr}%oﬁﬁcglse o bo@%ﬁ%1 Igls‘lj(ﬁalﬁ%1 gt I%a%%@[eh %#gingo%él}letﬁpﬁﬁﬁon%?%i ting
Tr kA kiFvas@laaovhan Xys o@HENRbhinklude nige stak@irés: nase activity. In one

enbodi nmen conmpounds of Farmula | are 30-100 fold nore potent in

i nhi bitiq )rkA Ki naserag yty over inhig : i vi
one enmbod-A€nt /~conmpounds\& 0
potent in iphtNiting TrkA ki pase activity over-N nhi biting Jak2)kNnpase
activity. [Q03 3]AdditionaIIyLJ}t was unexpeCtegly di scovered hg}
conpounds dfNFormul a | HN N HN

[00205] It will be appreciated that certain compounds according to the invention may
contain one or more centers of asymmetry and may therefore be prepared and isolated as a
mixture of isomers such as a racemic or diastereomeric mixture, or in an enantiomerically or

diastereomerically pure form.

[00206] The compounds of Formula I also include compounds of Formula Ib
(R“)Z(h—L B W N’R1
\X o) \R2
Ib
[00207] and salts thereof, wherein:
[00208] R'is H;
[00209] R> is H, (1-6C)alkyl, (1-6C)fluoroalkyl, -(1-6C)hydroxyalkyl or

-(2-6C)dihydroxyalkyl;



wherein R2 is a 3, 4 or 5 nenbered cycloal kyl ring which is optionally
substituted with one or nore substituents independently selected from
-(1-4C alwgl2p11/00&@H4 OVe, - CO2H and -(1- 4C al kyl ) OH ar e ppaniscaloarssy
selective for inhibiting TrkA activity over inhibiting the activity of one
or nore JAK ki nases, for exanple JAK2,,as shown in Table 1.

[00374] Additionally, it was unexpect eé}y di scovered that conpounds of

For mul g002Mbper ei riy Visi S (if i phehnlylarpoiphaiyy Isubpititotakity it i inutee dubdtitbenss
substituent sel ected from -0(1-4C al kyl) het QéCB -0(1-4C al k}/l) 0(1;3C

al kyl ) independrnlyseledted figrpha)agaey 1) -4QrikpxyyEFayt HEuHRt -G ebaDiFtChc omd or
nore substi hAC tlysel.ect , I dyet:hyl (iii1)
5-fl uor %rﬁ%@%‘% digﬁaggggtdlroﬁ@l Iayg563(t%l]%é'znlrﬂt'%llg%tde:é1 ev{\En? {)Jﬁéﬂ( {@%C?gxflﬁ%la} 1rg{t‘ge
parti cHecarbatomakkcted font dIr andrdividickdingaidhisraeyli nng iy optietal iyrdabittiicdgvithhe
activity of one or nore JAK ki nases, for exanp|le JAK2, as shown in Table 1.
[ 00375]WEnYo R8s SBPstiBgE, F@epe%@ﬁhéé{emedfﬁ?mt hﬁ%qnng%ﬁﬁ?, aﬁw& il r@
chroni q_@gfﬂypcute pai n. Certain conpounds which are inhibitors of TrkA
and/ or B ey be useful in the treatnment of nultiple types of pain

i ncl udi[ee2i1nf | antet@yy ipai H;:6 neumbopdt hiteropyilit, rimn dapiag nl -Assoc hatwdtons h
cancer,, iurg and 5 ne fracture. [00376] 1 n one enbodi nent, conpounds of

rys
For mul g epgpienalgépl@pte m Ne#fihg acute pain. Acute pain, as defined by the
Intern bb?ﬂi" Asspei @yl ghchiargt.he Study of Pain, results from di sease,
inflanﬁatlo , OI‘S)I??]% ur§/ to O?s%’ues. This type of pain generally cones on
suddenl[902139r exapkél; after trauma or surgery, and may be acconpani ed by
anxi ety or stress. The cause éﬁ({] usual | diﬁ nosed and t{;eat ed gnd t he
n

b
pai n i J98BIHi ned weh R gitvéxicp eaHyOSP@@eﬁeferaWd dager i 140akdom@H, nét-ances,
it can C ni ) 0687, S2010/ 041538 50 [00377]1n one
enbodi @%@%%h@%f%@%ﬁé%&éﬁ%gﬁ%ﬁ ul for treating chronic pain.
Chr oni dop2is), as mefl, hed 2y the International Association for the Study of

Pain, is wdely believed to represent_ disease itseJf It can bellgade much

wor se HY0EM)i r onrtBntcaitaigngmbedisiatsoifc dlormulat dbs. Roni ol ¢ (saf-irliper silht s
over a I t 0. i i dj

(¥ oat el P E AL LR PRI RR pRerb PhELATY O REd IR e
sever e mombl aibstithedts panhdepobdently 0 0@kBiddo nfromnd<F, of-CFor fMa, | -GFe alCsiF,usef ul

for treating.cancer. Particul ar _exanpl es include neurobl astoma, ovari an,
pancreé{l?%’ﬂo Igheet and LHaHE QMeeX &5 Bernd 1 50579] Conpounds of Fornul a |

are al ful for : 1ng: 4 j : t.ain oy i,seases.
00330 a1 1 o cohaRShRGrhd GARHMANAICIEH ARy BER i IEE

i nt er sthtylalCHY$1,0H, or CHILH(QH)GHOHbY dsl gdieeny$ \Baftu@ophdnPB3)5-ditfilubroghynyl,

i nconti nence, asthnm, angrexia, atopic dermatitis, and psorjasis.

[00381] o Ry e thoxp Real &SR BpTop et nifiporomethyl-5-
neurodefgﬁ];g% Ve »d: i m{%mﬁi OMPLH1SIAN 1.RL.Sertl )< $al d
mammal one c?r% h 1’rezd{1:1§rﬁr%§§1ne|g§’ 1§f For eI’ﬂgl?l r%éﬂlgﬂop gragrr{ékg%@itl’ca% ?13‘0203?:3% abl e
sal t t heopbdlinyhetboxyanmouphem.f ectS-iheord @ -2rmatpholingutiexeithesyl d  3-fluoro-5-
neur odegener ati ve di sease.. | n one enbodi nent, c ds of Formula | may
al so bég‘ifg%’&}’eff@xﬁ’?l&‘élﬁ’ RPN X4 HACHPERYE] %ﬁgﬁﬁgh Byt Gmoting
el | 3 neungnabushr nvdlimeAld 4 irgadendapcyke di H ey eRthatiion vi a

bl ocki ng 5p35-TrkA interaction. |In one enbodi nent, the neurodegenerative
di sease()Bydmkyallptle os eRei(@dihydroxpalple Ye bmdidyk optiorttatle snbstitade getheomt ove

di sease i s Parkinson's disease, |In one_e di t, . th eur odegener ati ve
di seasd™'§ S %%@%Pd@eaﬂeg@s@éecieaé@é&f»@%f@g%ﬂ@rM?Fﬁhé‘n@’ Bt r eat nent
i ncl Ude[ﬁoﬂd?phw axicertdn WodirAcht! HERSRM %lf’,fRzais I@{,‘%ﬁé%hy?ﬁ LRI, Q%B?fnquyl%h

Beneficial or desired clinical results include, but are not ed to,
al | evi atutydnCol, CEly@Ht on€ H.GHH)SHp@Ht Yois eytidltylopyrdi-3edseflusoaiid-B3zdd

i.e., t i f.di del a) | .ow f di
br ogr eSS RSP RET b5 R s edtrae oy E bl Briaed 3G eni ssi on
(whet haopati al bl b PURRANPISIRIRRLABh ORI WREBHRERAR! o * Treat ment”

can al so nmean prolonging survival as conpared to expected survival if not
receiving treatnent. Those in need of treatnent include those already with
the condition or disorder, as well as those prone to have the condition or
di sorder or those in which the condition or disorder is to be prevented.

[ 00383] Accordi ngly, another enbodi nent of this invention provides a nethod
of treating pain in a mammal, conprising adm nistering to said manmal one
or nore WO 2011/006074PCT/ US2010/ 041538 51 conpounds of Forrmula I or a
pharmaceutically acceptable salt thereof in an anmount effective to treat or
prevent said pain. [00384] Anot her enbodi nent of this invention provides a
met hod of treating inflammtion in a mammal, conprising adm nistering to

o . o o Y — .



Trypanosonma cruzi infection in a mammal, conprising admnistering to said
manmmal one or nore conpounds of Formula | or a pharnaceutically acceptable
salt therwof2iwnoenr4anount effective to treat or prevent PERIUS200PPEROS O M
cruzi infection. [00387] The phrase ' effective anount” neans an anount of
conpound that, when admnistered to a, in need of such treatnent, is
sufficient to (i) treat or prevent a partlcular di sease, condition, or

di sorder which can be treated with a Ri-bitor of TrkA and/or TrkB (i)
attenuate, aneliorate, or ellnlna%e/gzzn re synptons of the particul ar
di sease, condition, or disordef ent or delay the onset of one
or nore synptons of t he parg4e r dlsease tion, or disorder

descri bed herein. [00388] The a of ac ound of Formula | that wll

correspond to such an anount w || vari ded%ndiﬁé upon factors such as the
particul ar conpound, disease conditioA®and its severity, the identity
(e.q. ht) of ed of treatnent, but can neverthel ess be
routi nem&% termarllll&eigg]by one S\A%(H%F{hgd in the art. [00389]As used herein, the
term r[ammzl] r ef}eR R’tfornds MG EhBaeE dzaantliading Hiatonhidss sulstituSedaith bskorof
devel opi ng a di sease described herein and includes, but is not limted to,
gui nea rp@r@s sulsigientse dpdependgngly seleeied hiaE ¢l 9O alkul, pPHmCOH ja1d (Hi3kg
humans. gﬁg .The conpounds of the present invention can be used in
conblnéi Wi ’h one or nore additional drugs that work by the same or a
d|fferqnozmgchantxm§©H¢aﬁcHgmeExanples include anti-inflamuatory
conpounds, steroids (e.g dexanet hasone, cortisone and fluticasone),

anal ged08R24uch 2% NSADDEhqw! goptioaglhy r$1wst1ﬁutﬁsiprvefher9nel AB OREtch AEPSHItUCEE

w0 2011 0ebAREAPREEH 1B et T PR RGO TP RS SRS b

adm ni sternemt k@ y(1c3mvgkylgrdr (iDukes-e ngambdﬂéd) Hete@ogals ringl AAESRE | Madng r act
(e.g. rectally or orally t he nose, lungs, nuscul ature or vascul ature, or
tr ansdéwﬁﬁm@mdﬁleaeﬁirf&m neo?rrﬁ@m SHEICIEO A @P@Fl@éﬁ”inﬁuhﬁg}u@éﬁ‘(}@m ent
adm n Srsa Kol Qb alt n{a%E&ﬁiteﬁﬂ% RONIEL SrroGAPRULGS: P L AR an
dlsper5|ons syrups, sprays, ositories, gel |ons
patchesﬂbhmyISuch conp03|tions may contain conponents conventlonal in
pharnaceutlcal prepar@tlons e.g. diluents, carriers, pH nmodifiers,

sweet enl@0Z25Ipul kilsxgehntas? -Ga AGradhgteraeYqligering dayiag 11 - g Betewrigms

adm ni s § %h&ﬂn Scrlesl qu%ggcponp05|t|ons Wil be sterile and in a

sol ution r susgen3|on ormsuitable for injection or infusion. Such
conposi[0022eg for MasHyrt her aspect of the |nvent|on [00392]Accord|ng to
anot her aspect, the present invention provides a pharnaceutic

conposil®B] whi ¢l dhpis suependesitp oglkgteds ey hr@ipaeq, - 45)1311%1.: rr%buﬁcm ly
accept | t e hsKe bove, together with a
pharnaggfgmcgy Bﬁpcgggiég?mkgllueﬁﬁHer t%??ler [ 00393] Accordi ng to anot her
enbodi rpee228]t he predenforinvention provides a conpound of Formula | or a
pharmaceutical |y acceptable salt thereof, for use in the treatment of pain

in a nd®A9] [ 00394FTtHN crdodERCEBbBeTENE ¢, ¥R Rodesesd-oimuabared azasydie des a
| frpf
3 ggp?ﬁ”r gé;%tf:gé Llfﬁsh%lgéd Ri tf? Ak %f‘lﬁgﬁ'g{o%%k iNdeRE q%B{lfgggggﬂﬁlﬁn{aﬁg P 'OH, or

enbodi n&E0)Other OHeSONIH;i VB ihcoyl m@mald;esmanﬁmm@uhwnefor E@crrauhlasnltu@ts a
pharmaceutical |y acceptable salt thereof, for use in the treatnment of

i nf ect |16@F§3€Hﬁif‘§élé(sé%le“?<br rRarkp| Clrr{MposEhn ikl membelinglsthoxy andrammmal |
[00396h5¢Hqﬂ9QﬂQr<§qp@gpneghPfEBe present invention provides a conpound of

For nul pharnace atica y acceptable salt thereof, for use in the

treat mg00239% a ndureadegesbadin¢atsdoSBaseula ea WaikTglenyl] GOB]Q&f])ﬁmgr d,fig to a
further aspect, the present inventiaon prOV|des t he use of a conpound_of

For nul éilﬂuwp%?np;h af walOERIP iTRRreRpcale doiaboEyREPY L thBIcReRY- ﬂuqrﬁehq%a¥m nt
of a copg;hl.ap '5%0%1%&5 m Q% fi‘uor&ﬁ@t%?{ -5- ﬂuBHpﬁ%';ﬁt 'é’E‘hloR)e? P@gﬁ@gﬁ%ﬁ{ ?f)'nvfs

di sease or]?ryp nosonma ectron n one'e di nment
pai n. Ixflosre- fe(ﬁbmdrpmhhyleﬂlbey)cpﬂe@lyl,mﬂnums Z@nmerpholinocoiiexygptizadl, 3efhiorot he
condition is inflamuation. In one enbodinent, the_condition is a

neur odeyBREPEY FHRX PN SBALE >- flporgriemethossthenphenheXcs it ito §:santr YBahosoma
cruzi ighgck 50 VQ%%%&%& ARG YRAD SR Qf"o&lé%& gg‘@ﬁqeﬁr% [ 00398] The

foll owi ng exanp Tie nventron. In t e exanpl es descri bed

bel ow, unl ess othermnse indicated all tenperatures are set forth in degrees
Cel sius. Reagents were purchased from conmmercial suppliers such as Aldrich
Chem cal Conpany, Lancaster, TCl or Mybridge, and were used w t hout
further purification unless otherw se indicated. Tetrahydrofuran (THF),
dlchloronethane (DCNl nethylene chlorlde) toluene, dlnethyl fornanlde

R A\ o I - ~ ~ opu=w=nom | 1 2



nitrogen or argon or wwth a drying tube (unless otherwi se stated) in
anhydrous solvents, and the reaction flasks were typically fitted with
rubber sepbaofiawed7ae i ntroducti on of substrates and reagemus2mioa4E59s i nge.

G assware was oven dried and/or heat dried. [00400] Col um chronat ography
was done on a Biotage system (Manufactyrer: Dyax Corporation) having a
silica gel or C- 18 reverse phase coluim, or on a silica SepPak cartridge
(Waters). Biologiggl says [00401];E§ ility of conggp OH he
invention to act sNiégA\bﬁhibitors be~8Enonst r at y tflhe assays
descri bed in Exanpl es”A and B. The abil¥ty>Nof conpounds he invention to
act as TrkB inhibit or y be denonst ed by the assay described in
Exanpl e B. [00402f$he s&l ectivity sofN conpou Hof Formula | for inhibiting
Tr KA ki nase acti vit W _ovér -¢mHi bi ti ng\gn nore JAK ki nases was determ ned
usi ng the assays describes in Exanples C, D, E and F. Exanple A TrkA ELI SA
assay [[002813] An dnzyiteinl dnibodtmém3roNBeatldand, Ns'RaYorlplsl 4-8A)csedisedytli
assess TrkA kinase activity in the presence of inhibitors. |nmulon 4HBX
384- welIgRritoaelly sybspuigdeyith PRe PRV gFaupgartspyndgets seleged ow mathyl. P25
concentr EPQ%QOoéHggngéSEE%&ﬁh?y55§ﬁﬁﬁﬁ%§¥§“?ﬁ%€??Pé%g%95§Fg§?&&ﬂ%““

hi st i diingepeadiaeld selectedifionaRtORi¢rmad Md; RAis CHif; opldasikioc domai n), and 500 | LLM
ATP were incubated for 25 m nutes at anbient tenperature in the coated

pl at es WIH shadinerritphe cadodiments fodr Fasndd deed Yofis 23mignd-Komyriged-71. 53-

0. 005% Tir 4 = 2 Ch.l } noved
From t Rty P ey Ao Cor TREFRR BRI E NRSCHE
2011/ 0G6376:PGH NRRL ffrthd USE 8ndodb B dL Yaacyélic) rifgved act2d frofhendbd gphbtlyivateed
reaction product was detected using 0.2 iug/nL of a phosphotyrosine

speci f iSUAYHSc]l onal anti body (cl one PY20) conjugated to horseradish
per oxi dase i n conjunction with the }g&lPeroxidase Substra Syt em (KPL) .
After the additio. phosphori c [7dN\_i-pd chronnggﬁmiigyﬁgtrate col or
intensity was quantitafedOWi a absorban ax_ 450 nm 1C50 ues were
cal cul ated using either a 4 or 5-paraneter logistic curve fit and are

provi ded in Table§lN ayple B TrkA TrB CQﬁgﬁ Assay [00404] Trk

enzymatic selectiVvit gssed UsiRg +ZTM Ki nase Assay reagents from

| nvitrogen Corp. Enzy (eitHer TrkA or kB fromInvitrogen Corp.) and

test c d (various congentrations re i ncubat for . mnutes at

ot entiPeber at qrtiua® SERD AR | ERF ins B R pPEUTRaREoBUe 2% Rune. cat al og#

267462). Omia Tyr Peptide #4 (for :Eiﬁ}NoN #5 (for TrkB), as well as ATP,
a

were then added to the plate. Fimél ¢oncent®ations were as follows: 20 nM
nM ATP for TrkB assay, 101LIM

enzyme, 500 |LIMof ATP for TrKAlag
peptide substrate. The assaygrbiHFer\ consistedof 25 nM MOPS pH 7.5, 0.005%
(v/v) Triton X-100 and 5 niM NngZX The profuctli,on of phosphoryl ated peptide
was nonitored continuously for 70 ninf es usiﬁb a Mol ecul ar Devi ces

Fl exStation 11384 m croplate reader (excitation = 360 nm em ssion = 485

nm . o023 rat emdwelkstherbtwWirtss from the progress curves. | C50 val ues

were cal cul ated fromthese rates using either a 4 or 5- parameter |ogistic

curve 09235100405} 1inHeach of TrkA and TrkB Omia assays, compounds of the

i nventi d an @verage | C50.val bel, ow ,100 Certain.c ound ad an
averagéﬁﬁ%gﬁ val ue ﬁéﬁ%ﬂf&dbgﬁ edégﬁgggFmgAﬁcgﬁnNggnﬁh%yﬁgn}ﬁﬁ?%?ﬁ?éﬁpAssay
Met hod h&RK¥EE] ThoABH S dHEiBALI DRt ttcEXAIPbRSorGnod,substAishtFintiefentifigly
determ nati on of JAK1, JAK2, JAK3 and ;ikz Ki nase activity, respectively,
uti | i zedleetsd fomi@A0 alkyina&d81.f 1QMe e @t angd btiCaek Bt r at e- based

t echnol I nvi tgogen). JThe,specific ¢ onents..of the assa i xture are
doscr BOBTN Exanpt g (& PRIGAHEEHY SBRERE ko0 orky6r FRERY lbhith®
Exanpl aﬁde@en&xﬂgdeﬁctew&m Bal6fial, qll e )WIRERy, POES IGF Y LO{1-90 oy hbe yehatida
peptide by the kinase to forma bridge between the chel ati on-enhanced

f1 uor opffi et Satkd Ko 1t He Phdsphalid, ar edulmgmipred hgteroaigl slmge hpving | uigingscence
em ssi %%te%at“&%Ssef%Me@g h a{:nldt ,%vh%‘ireif’l% @a?ld@lMero-I;lhel ) to' ﬁg%él\&esﬁlgst{tgt%a %Jig]{)e
read at -excitatton hm &id”em s81 oh“was measired °% nm every
secondsonkosr Afordrisubsti@gents imi@pendeatlKisalbmar frén Vhaogun, MO 4CaaklyPhid €1-
Reader. WD 2011/ 006074PCT/ US2010/ 041538 55 [00407] The final buffer
condi t i¥nalkybr each of the JAK1, JAK2, JAK3 and Tyk2 assays were as
follows: 25 mM HEPES, pH 7.4, 10 mM MgC12, 0.01% Triton X-100 and 1 mM DTT.
| C50 Determ nations: [00408] Conpounds were prepared at 50x the final
concentration in DMSO by conducting 3-fold serial dilutions froma 500-1M
or 1000-IMinternmediate dilution to give a 10-point dosing curve having a
hi gh dose of 10 or 20 ILIM Two-pt aliquots of these were transferred to a

o, r oy 1 e o - . o T Y



Sanple -X mn PCC -X 100, Xmax - )(m n where Xmax = Average Uni nhibited
Controls Xmn = Average Background 1C50's were estimated fromthe POC s

usi ng a sweandarmeey4par anet er | ogi stic nodel: where A = bCmiusaomod4(5BOt t om
Asynmptote) B = MaxinumY (Top Asynptote) C = ECso D = Sl ope Factor X =
Compound Concentration (nM Y = POC [29409] The 1C50 is defined as the
concentration of inhibitor at which the POC equals 50 for the fitted curve.
Exanpl g0@38k| | rlet®yd iiorn Ags axn{bofd1tGoopdicndsg dfvikgr Ml ing hweroatsey eened
for their ability to inhibit Jakl using the general enzynme inhibition assay
met hod, ndpepgangly selseted SOByN#d{Qir e contai ned 500 ILIM WO

2011/ ogg%ﬁgw ugggy@ﬁ%%%cﬁa ATP, 8 ILIMOmia(r) Y12 peptide (Catal og #

| VGN K I nvitrogen rp%ﬁrati on, Carlsbad, CA) and 5 nMJakl in a
total Vo0 of 20 isEk. GST-tagged human Jakl ki nase domain conprising

am no acids 866-1154 was purchased from I nvitrogen CorPor ation, Carl sbad,
CA (catl80FHl# | varelpa7 myndeppndently sglestednbiam halogerb| €140 atkdnpP8. p(hak2

| nhi bi t4@@%?§%0%1@m859ﬂ3 -@f‘lz(lj_ﬁr al were screened for their

ability usin e general enzynme inhibition assay nethod,
i n whi dno242¢ assayis®i Xtare contained 500 |LIMATP, 10 ILIM Omia(r) Y7
peptide (Catal og # | V@GN KNZ3071C, Invit rogen Cor,por atipn, Carlsbad, CA) and

4 nM JdR9243) a t dpaseripyl wmbodimags of F Idai®® 1§ hase Vdbthailh wemivsi ng

am no ' = - - it [ ad,
Ch (carapam? i 3o IRAAERR AT QORI P RROR, Bh EHORRC ¢
Jak3 | nadbiC0,Hn YAB S n} 106ptibakICo syistituds] @ith foae mulngort swstieuciey weaeadémaly t hei r
ability to inhibit Jak3 using the general enzyme inhibition assay nethod,
in whi chleetsd BB al, nbhr-OMe, cbfe-ailtée, seaphalingfsthexy ang ﬁ@kﬁz@ﬁ;ef?%&% 187
peptid C%h@hqgo# | VGN KNZ3071C, Invitrogen Corporation, Carlsbad, CA) and
1.5 nMJak3 in a total volunme of 20 pt. GST-tagged hunan Jak3 ki nase domain
conpri §002444m no lacéednin/ 8hbddiddnwasf Pormiiaskl] Y riorphenyli Bribgeopsayhd,st i on,
Carl sbad, CA (cat al og # |VGN PVY3855). R@sul ts are . shown in_Table 2. Exanple

F Tyk2 diflweepisnsh AsBlayo-pdbwienienyp camadiosyphesy md-mefhogsrielluaplngl or
their qﬂﬂhbﬁoﬁe&l&l-‘ﬂ@ﬁ&bﬁhe{%22-"ﬂl§ﬂtﬂgomethyl-5-ﬂuorophenyl, 3-chloro-5-fluorophenyl,

3-fluoro-5-(2-morpholinylethoxy)phenyl, 5-fluoro-2-(2-morpholinocthoxy)phenyl, 3-fluoro-
5-methoxyethoxyphenyl or 5-fluoro-2-methoxyethoxyphenyl; X is CH,, n is 0; and R* is

selected from the structures:

T 3 S

&
@

[00245] In certain embodiments of Formula Id, R” is cyclopropyl optionally

COLH OH

substituted with one or two substituents independently selected from methyl, -OH, -CH,OH
and -CO,H; Y is phenyl optionally substituted with one or more substituents independently
selected from -F, -Cl, -OMe, -CF3, -CHF;, morpholinylethoxy and —-OCH,CH,OMe; X is
CH,; andnis 0.

[00246] In certain embodiments of Formula Id, R* is Cyc' which is optionally
substituted with one or more substituents independently selected from methyl, -OH, -CH,OH
and -CO,H; Y is pyridyl optionally substituted with one or more substituents independently
selected from F, OMe and Me; X is CH,; and nis 0.



t he general enzynme inhibition assay nethod, in which the assay m xture
contained 500 ILIMATP, 8 ILIMOmia(r) Y12 peptide (Catal og # | VOGN
KPzZ3121C,wonvitiaeayen Cor por ati on, Carl sbad, CA) and 1 nkCTys20t0/048538 ot al
vol ume of 20 pt. Human Tyk2 ki nase donmin, conprising am no acids 886 to
1187 with 10 additional histidine res?gues (histidine tag) on the carboxy
term nus, was expressed and purified ffom baccul ovirus in-house at Array
Bi oPhar[oe247c. (Bautamin c@Bodinldmes hif SFordiuee 1dag Ynds pyiridedreld @frided-yl, 5-
purification using standard conditjons. Results are shown in Table

[00414]&@5@@“11 Hvbragbonesdlupsnysdy oyl ormmstianks-fhroremyaidy izt X é%CWh:en
tested | Qﬁd@i%%%e&%ﬂ ﬁgﬁp{ﬁo%ﬁt ﬁsﬂd D. The Jak2 enzyne | Cso was

desi gnate i bition was not observed at a 1000 nM

concent i on of test oun WO 2011/ 074PCT/ US2010/ 044 38 57 Table 1
Exarrpl e Tr KA Enzyne | Jak2 Enzy n(nM (% i nh t| on at 1000
1000 (39. 2 0 >1000 (19V1) 3 2 3 >1000 1) 4 0.95

5 L b b

CO,H
[00248] Compounds of Formula I also include compounds of Formula Ie
(R“):'j_ B W N’R1
\X 0 \R2
Ie
[00249] and salts thereof, wherein:
[00250] R'is H;
[00251] R” is -(1-6C alkyl)CN, -(1-6C alkyl)SO,NH,, -(1-6C alkyl)NHSO,(1-3C

alkyl), -(1-6C alkyl)NH,, -(1-6C alkyl)NH(1-4C alkyl), or -(1-6C alkyl)N(1-4C alkyl),;
[00252] Y is (i) phenyl optionally substituted with one or more substituents
independently selected from halogen, (1-4C)alkoxy, -CF3 -CHF,, -O(1-4C alkyl)hetCyc® and
—0O(1-4C alky)O(1-3C alkyl), or (ii) a 5-6 membered heteroaryl ring having a ring
heteroatom selected from N and S, wherein said heteroaryl ring is optionally substituted with
one or more substituents independently selected from halogen and —O(1-4C alkyl);

[00253] hetCyc® is a 5-6 membered heterocyclic ring having 1-2 ring heteroatoms
independently selected from N and O;

[00254] X is CH; or CH,CHy;
[00255] R*is H;
[00256] cach R* is independently selected from halogen, -(1-4C)alkyl, -OH, -(1-

4C)alkoxy, -NH,, -NH(1-4C alkyl) and -CH,OH; and
[00257] nis0, 1, or 2.



>1000

(18.8) 5 0.95 >1000 (14.2) 6 1.55 >1000 (12.9) 7 0.45 106. 8

(90.0) 8 1.1 >1000 (25.7) 9 3.45 >1000
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[00258] In certain embodiments of Formula Ie, Y is phenyl optionally substituted with
one or more substituents independently selected from halogen, (1-4C)alkoxy, -CF3 -CHF,, -
O(1-4C alkyl)hetCyc’ and —O(1-4C alkyl)O(1-3C alkyl); X is CH,; and n is 0.

[00259] In certain embodiments of Formula Ie, Y is phenyl, 3-fluorophenyl, 2,5-
difluorophenyl, 2-chloro-5-fluorophenyl, 2-methoxyphenyl, 2-methoxy-5-fluorophenyl, 2-
trifluoromethyl-5-fluorophenyl, 2-difluoromethyl-5-fluorophenyl, 3-chloro-5-fluorophenyl,
3-fluoro-5-(2-morpholinylethoxy) phenyl, 5-fluoro-2-(2-morpholinoethoxy)phenyl, 3-fluoro-
5-methoxyethoxyphenyl or 5-fluoro-2-methoxyethoxyphenyl; X is CH,; and n is O.

[00260] In certain embodiments of Formula Ie, Y is a 5-6 membered heteroaryl ring
having a ring heteroatom selected from N and S, wherein said heteroaryl ring is optionally
substituted with one or more substituents independently selected from halogen and —O(1-4C

alkyl); X is CHp; andnis 0.

[00261] In certain embodiments of Formula le, Y is pyrid-2-yl, pyrid-3-yl, 5-
fluoropyrid-3-yl, 2-methoxy-5-fluoropyridy-3-yl or 2-methyl-5-fluoropyridy-3-yl; X is CH;
and nis 0.
[00262] Compounds of Formula I also include compounds of Formula If
(Rﬁ?jéjg T N’R1
\X (o) }Qz
If
[00263] and salts thereof, wherein:
[00264] R'is H;
[00265] R’ is -(1-6C alkyl)hetCyc', -(1-6C alkyl)hetAr', hetAr® or hetCyc?;
[00266] hetCyc' is a 5-6 membered heterocyclic ring having 1-2 ring heteroatoms

independently selected from N and O, wherein hetCyc' is optionally substituted with oxo;
[00267] hetCyc® is a 6 membered carbon-linked heterocyclic ring having 1-2 ring
heteroatoms independently selected from N and O, wherein hetCyc? is optionally substituted
with F, SO,NH,, or SO,(1-3C alkyl);

[00268] hetAr' is a 5-membered heteroaryl ring having 1-2 ring heteroatoms
independently selected from N and O and optionally substituted with (1-4C)alkyl;

[00269] hetAr” is a 5-6 membered heteroaryl ring having 1-2 ring nitrogen atoms and

optionally substituted with one or more substituents independently selected from (1-4C)alkyl;



(4.6) 10 1.05 >1000 (47.5) 11 777.1 >1000 (10.1) 12 238.25 >1000
(4.5) 13 0.5 >1000 (41.4) 14 0.55 470 (66.7) 15 0.6
WO 2011/006074 PCT/US2010/041538
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[00270] Y is (i) phenyl optionally substituted with one or more substituents
independently selected from halogen, (1-4C)alkoxy, -CF3 -CHF,, -O(1-4C alkyl)hetCyc® and
—0O(1-4C alky)O(1-3C alkyl), or (ii) a 5-6 membered heteroaryl ring having a ring
heteroatom selected from N and S, wherein said heteroaryl ring is optionally substituted with

one or more substituents independently selected from halogen and —O(1-4C alkyl);

[00271] X is CH; or CH,CHy;

[00272] R*is H;

[00273] cach R* is independently selected from halogen, -(1-4C)alkyl, -OH, -(1-
4C)alkoxy, -NH,, -NH(1-4C alkyl) and -CH,OH; and

[00274] nis0, 1, or 2.

[00275] In certain embodiments of Formula If, R is -(1-6C alkyl)hetAlr1 or hetAr’; Y

is (1) phenyl optionally substituted with one or more substituents independently selected from
halogen, (1-4C)alkoxy, -CF; -CHF,, -O(1-4C alkyl)hetCyc® and —O(1-4C alkyl)O(1-3C
alkyl); X is CHy; and n is 0.

[00276] In certain embodiments of Formula If, R* is -(1-6C alkyl)hetAlr1 or hetAr’;
hetAr' is a furanyl, pyrazolyl, or imidazolyl ring optionally substituted with -(1-4C alkyl);
hetAr” is a pyridyl or pyrazolo ring optionally substituted with one or more methyl groups; Y
is phenyl, 3-fluorophenyl, 2,5-difluorophenyl, 2-methoxyphenyl, 2-chloro-5-fluorophenyl, 2-
methoxy-5-fluorophenyl, 2-trifluoromethyl-5-fluorophenyl, 2-difluoromethyl-5-fluorophenyl,
3-chloro-5-fluorophenyl, 3-fluoro-5-(2-morpholinylethoxy)phenyl, 5-fluoro-2-(2-
morpholinoethoxy)phenyl, 3-fluoro-5-methoxyethoxyphenyl or 5-fluoro-2-
methoxyethoxyphenyl; X is CH, and n is 0.

[00277] In certain embodiments of Formula If, R is -(1-6C alkyl)hetAlr1 or hetAr’; Y
is a 5-6 membered heteroaryl ring having a ring heteroatom selected from N and S, wherein
said heteroaryl ring is optionally substituted with one or more substituents independently
selected from halogen and —O(1-4C alkyl); X is CHy; and n is 0.

[00278] In certain embodiments of Formula If, R* is -(1-6C alkyl)hetAlr1 or hetAr’;
hetAr' is a furanyl, pyrazolyl, or imidazolyl ring optionally substituted with -(1-4C alkyl);
hetAr” is a pyridyl or pyrazolo ring optionally substituted with one or more methyl groups;
Y is pyrid-2-yl, pyrid-3-yl, 5-fluoropyrid-3-yl, 2-methoxy-5-fluoropyridy-3-yl or 2-methyl-
5-fluoropyridy-3-yl; X is CH,; and n is 0.

[00279] In certain embodiments of Formula If, R* is -(1-6C alkyl)hetCyc' or hetCyc?;

Y is (i) phenyl optionally substituted with one or more substituents independently selected
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from halogen, (1-4C)alkoxy, -CF3 -CHF,, -O(1-4C alkyl)hetCyc’ and —O(1-4C alkyl)O(1-3C
alkyl); X is CHy; and n is O.
[00280] In certain embodiments of Formula If, R* is -(1-6C alkyl)hetCyc' or hetCyc?;
hetCyc' is a morpholinyl or imidazolidin-2-one ring; hetCyc”® is a piperidinyl or
tetrahydropyranyl ring optionally substituted with F, SO,NH,, or SO,(1-3C alkyl); Y is
phenyl, 3-fluorophenyl, 2,5-difluorophenyl, 2-chloro-5-fluorophenyl, 2-methoxyphenyl, 2-
methoxy-5-fluorophenyl, 2-trifluoromethyl-5-fluorophenyl, 2-difluoromethyl-5-fluorophenyl,
3-chloro-5-fluorophenyl, 3-fluoro-5-(2-morpholinylethoxy)phenyl, 5-fluoro-2-(2-
morpholinoethoxy)phenyl, 3-fluoro-5-methoxyethoxyphenyl or 5-fluoro-2-
methoxyethoxyphenyl; X is CHz; and n is 0.
[00281] In certain embodiments of Formula If, R* is hetCyc”; hetCyc” is a piperidinyl
or tetrahydropyranyl ring optionally substituted with F, SO,NH;, or SO,(1-3C alkyl); Y is
pyrid-2-yl, pyrid-3-yl, 5-fluoropyrid-3-yl, 2-methoxy-5-fluoropyridy-3-yl or 2-methyl-5-
fluoropyridy-3-yl; X is CHy; and nis 0.

[00282] The compounds of Formula I also include compounds of Formula Ig
~N
Y N \N = "
RY—TC d
®P D N
X le) R2
Ig

[00283] and salts thereof, wherein:
[00284] R'is H;
[00285] R’ is -O(1-6C alkyl), -O(3-6C cycloalkyl);
[00286] Y is (i) phenyl optionally substituted with one or more substituents

independently selected from halogen, -(1-4C)alkoxy, -CF; -CHF,, -O(1-4C alkyl)hetCyc® and
—O(1-4C alkyl)O(1-3C alkyl) or (ii) a 5-6 membered heteroaryl ring having a ring heteroatom
selected from N and S, wherein said heteroaryl ring is optionally substituted with one or more
substituents independently selected from halogen, ~O(1-4C alkyl) and (1-4C)alkyl;

[00287] hetCyc® is a 5-6 membered heterocyclic ring having 1-2 ring heteroatoms
independently selected from N and O;

[00288] X is CH2 or CHZCHZ;
[00289] R*is H;
[00290] cach R* is independently selected from halogen, -(1-4C)alkyl, -OH, -(1-

4C)alkoxy, -NH,, -NH(1-4C alkyl) and -CH,OH; and
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[00291] nis0, 1, or 2.
[00292] In certain embodiments of Formula Ig, R* is -O(1-6C alkyl), -O(3-6C
cycloalkyl); Y is phenyl optionally substituted with one or more substituents independently
selected from -F, -Cl, -OMe, -CF3, -CHF,, morpholinylethoxy and -OCH,CH,OMe; X is
CH; andn is 0.
[00293] In certain embodiments of Formula Ig, R” is OMe, OEt or cyclopropoxy; Y is
phenyl, 3-fluorophenyl, 2,5-difluorophenyl, 2-chloro-5-fluorophenyl, 2-methoxyphenyl, 2-
methoxy-5-fluorophenyl, 2-trifluoromethyl-5-fluorophenyl, 2-difluoromethyl-5-fluorophenyl,
3-chloro-5-fluorophenyl, 3-fluoro-5-(2-morpholinylethoxy)phenyl, 5-fluoro-2-(2-
morpholinoethoxy)phenyl, 3-fluoro-5-methoxyethoxyphenyl or 5-fluoro-2-
methoxyethoxyphenyl; X is CHy; and nis 0.
[00294] In certain embodiments of Formula Ig, R* is -O(1-6C alkyl), -O(3-6C
cycloalkyl); Y is pyridyl optionally substituted with one or more substituents independently
selected from F, OMe and Me; X is CH,; and nis 0.
[00295] In certain embodiments of Formula Ig, R” is OMe, OEt or cyclopropoxy; Y is
pyrid-2-yl, pyrid-3-yl, 5-fluoropyrid-3-yl, 2-methoxy-5-fluoropyridy-3-yl or 2-methyl-5-
fluoropyridy-3-yl; X is CHy; and nis 0.

[00296] The compounds of Formula I also include compounds of Formula Th
~N
Y. N \N ~ .
4, 1 7
R ) N
X le) R2
Th

[00297] and salts thereof, wherein:
[00298] R'is H or -(1-6C alkyl);
[00299] R* is H, -(1-6C)alkyl, -(1-6C)fluoroalkyl, -(1-6C)hydroxyalkyl, -(2-

6C)dihydroxyalkyl, -(1-6C alkyl)CN, -(1-6C alkyl)SO,NH,, -(1-6C alkyl)NHSO»(1-3C
alkyl), -(1-6C alkyl)NH,, -(1-6C alkyl)NH(1-4C alkyl), -(1-6C alky)N(1-4C alkyl),, -(1-
6C alkyl)hetCyc', -(1-6C alkyl)hetAr', hetAr?, hetCyc?, -O(1-6C alkyl), -O(3-6C cycloalkyl),
or Cyc';

[00300] or NR'R” forms a 4-6 membered azacyclic ring optionally substituted with one
or more substituents independently selected from -(1-6C)alkyl, -OH, -CO,H and -(1-3C
alkyl)CO,H;
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[00301] Cyc' is a 3, 4 or 5 membered cycloalkyl ring which is optionally substituted
with one or more substituents independently selected from -(1-4C alkyl), -OH, OMe, -CO,H
and -(1-4C alkyl)OH;
[00302] hetCyc' is a 5-6 membered heterocyclic ring having 1-2 ring heteroatoms
independently selected from N and O, wherein hetCyc' is optionally substituted with oxo;
[00303] hetCyc® is a 6 membered carbon-linked heterocyclic ring having 1-2 ring
heteroatoms independently selected from N and O, wherein hetCyc” is optionally substituted
with F, SO,NH,, or SO,(1-3C alkyl);
[00304] hetAr' is a 5-membered heteroaryl ring having 1-2 ring heteroatoms
independently selected from N and O and optionally substituted with (1-4C)alkyl;
[00305] hetAr” is a 5-6 membered heteroaryl ring having 1-2 ring nitrogen atoms and
optionally substituted with one or more substituents independently selected from (1-4C)alkyl;
[00306] X is CHy;
[00307] Y is (i) fluorophenyl optionally substituted with a substituent selected from -
O(1-4C alkylhetCyc’, -(1-4C alkyl)hetCyc’, —O(1-4C alkyl)O(1-3C alkyl) and -O(3-6C
dihydroxyalkyl), (ii) pyridyl substituted with one or more substituents independently selected
from F, methyl and ethyl, or (iii) 5-fluoropyridin-2(1H)-one optionally substituted with (1-

4C)alkyl;

[00308] R’ is H or -(1-4C alkyl);

[00309] cach R* is independently selected from halogen, -(1-4C)alkyl, -OH, -(1-
4C)alkoxy, -NH,, -NH(1-4C alkyl) and -CH,OH; and

[00310] nis0,1,2,3,4,50r6.

[00311] In one embodiment of Formula Th, Y is fluorophenyl optionally substituted

with a substituent selected from -O(1-4C alkyl)hetCyc’, -(1-4C alkyDhetCyc®, —O(1-4C
alkyl)O(1-3C alkyl) and -O(3-6C dihydroxyalkyl).

[00312] In one embodiment of Formula Th, Y is pyridyl substituted with one or more
substituents independently selected from F, methyl and ethyl.

[00313] In one embodiment of Formula Ih, Y is 5-fluoropyridin-2(1H)-one optionally
substituted with (1-4C)alkyl.

[00314] In one embodiment of Formula Th, R? is a 3, 4 or 5 membered cycloalkyl ring
which is optionally substituted with one or more substituents independently selected from -

(1-4C alkyl), -OH, OMe, -CO,H and -(1-4C alkyl)OH.
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[00315] In one embodiment of Formula Th, R? is cyclopropyl optionally substituted
with methyl, -CO,H or -CH,OH.
[00316] In one embodiment of Formula Ih, R* is OH, F, methyl, or CH,OH.
[00317] In one embodiment of Formula Ih, nis 0, 1 or 2.
[00318] In one embodiment of Formula Th, R’ is hydrogen.
[00319] In one embodiment of Formula Th, R' is H; R* is a 3, 4 or 5 membered

cycloalkyl ring which is optionally substituted with one or more substituents independently
selected from -(1-4C alkyl), -OH, OMe, -CO;H and -(1-4C alkyl)OH; X is CHy; Y is (1)
fluorophenyl optionally substituted with a substituent selected from -O(1-4C alkyl)hetCyc, —
0O(1-4C alkyl)O(1-3C alkyl) and -O(3-6C dihydroxyalkyl), (i1) pyridyl substituted with one
or more substituents independently selected from F, methyl and ethyl, or (iii)) 5-
fluoropyridin-2(1H)-one optionally substituted with (1-4C)alkyl; R® is H, and n is 0.

[00320] It will be appreciated that certain compounds of the invention may contain
asymmetric or chiral centers, and therefore exist in different stereoisomeric forms. It is
intended that all stereoisomeric forms of the compounds of the invention, including but not
limited to, diastereomers, enantiomers and atropisomers, as well as mixtures thereof such as
racemic mixtures, form part of the present invention.

[00321] In the structures shown herein, where the stereochemistry of any particular
chiral atom is not specified, then all stereoisomers are contemplated and included as the
compounds of the invention. Where stereochemistry is specified by a solid wedge or dashed
line representing a particular configuration, then that sterecoisomer is so specified and defined.
[00322] It will also be appreciated that certain compounds of Formula I may be used
as intermediates for further compounds of Formula 1.

[00323] The compounds of Formula I include salts thercof. In certain embodiments,
the salts are pharmaceutically acceptable salts. In addition, the compounds of Formula I
include other salts of such compounds which are not necessarily pharmaceutically acceptable
salts, and which may be useful as intermediates for preparing and/or purifying compounds of
Formula I and/or for separating enantiomers of compounds of Formula 1.

[00324] It will further be appreciated that the compounds of Formula I and their salts
may be isolated in the form of solvates, and accordingly that any such solvate is included
within the scope of the present invention.

[00325] Compounds of the invention may also contain unnatural proportions of atomic

isotopes at one or more of the atoms that constitute such compounds. That is, an atom, in
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particular when mentioned in relation to a compound according to Formula I, comprises all
isotopes and isotopic mixtures of that atom, either naturally occurring or synthetically
produced, ecither with natural abundance or in an isotopically enriched form. For example,
when hydrogen is mentioned, it is understood to refer to 'H, *H, *H or mixtures thereof:; when
carbon is mentioned, it is understood to refer to ''C, “C, 1*C, "C or mixtures thereof: when
nitrogen is mentioned, it is understood to refer to BN, N, "N or mixtures thereof; when
oxygen is mentioned, it is understood to refer to 10, 0, 0, 0, "*0O or mixtures thereof:
and when fluoro is mentioned, it is understood to refer to '°F, ”F or mixtures thercof. The
compounds according to the invention therefore also comprise compounds with one or more
isotopes of one or more atom, and mixtures thereof, including radioactive compounds,
wherein one or more non-radioactive atoms has been replaced by one of its radioactive
enriched isotopes. Radiolabeled compounds are useful as therapeutics, research reagents,
c.g., assay reagents, and diagnostic agents, e.g., in vivo imaging agents. All isotopic
variations of the compounds of the present invention, whether radioactive or not, are intended
to be encompassed within the scope of the present invention.
[00326] The term "(1-6C) alkyl" as used herein refers to saturated linear or branched-
chain monovalent hydrocarbon radicals of one to six carbon atoms, respectively. Examples
include, but are not limited to, methyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2-methyl-1-propyl,
2-butyl, 2-methyl-2-propyl, pentyl, and hexyl. The definition of "(1-6C) alkyl" likewise
applies to the term "O-(1-6C alkyl)".
[00327] The terms "(1-6C)fluoroalkyl”, "(1-6C alkyl)CN", "(1-6C alkyl)SO,NH,", "(1-
6C alky)NHSO,(1-3C alkyl)", "(1-6C alkyl)NH,", "(1-6C alkyl)NH(1-4C alkyl)", "(1-6C
alkyl)N(1-4C alkyl),", "(1-6C alkyl)hetCyc'" and "(1-6C alkyDhetAr'" as used herein refer
to saturated linear or branched-chain monovalent hydrocarbon radicals of one to six carbon
atoms, respectively, wherein one of the hydrogen atoms is replaced with a fluoro atom, or a
CN, SO,NH,, NHSO,(1-3C alkyl), NH,, NH(1-4C alkyl), N(1-4C alkyl),, hetCyc' or hetAr'
group, respectively.
[00328] The term "(1-6C)chloroalkyl" as used herein refers to saturated linear or
branched-chain monovalent hydrocarbon radicals of one to six carbon atoms, respectively,
wherein one of the hydrogen atoms is replaced with a chloro atom.
[00329] The term "(1-6C)hydroxyalkyl" as used herein refers to saturated linear or
branched-chain monovalent hydrocarbon radicals of one to six carbon atoms, respectively,

wherein one of the hydrogen atoms are replaced with a OH group.
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[00330] The term "(2-6C)dihydroxyalkyl" as used herein refers to saturated linear or
branched-chain monovalent hydrocarbon radicals of two to six carbon atoms, respectively,
wherein two of the hydrogen atoms are replaced with a OH group, provided that two OH
groups are not on the same carbon.
[00331] The term "(1-6C)difluoroalkyl” as used herein refers to saturated linear or
branched-chain monovalent hydrocarbon radicals of one to six carbon atoms, respectively,
wherein two of the hydrogen atoms are replaced with a fluoro atom.
[00332] The term "(1-6C)trifluoroalkyl" as used herein refers to saturated linear or
branched-chain monovalent hydrocarbon radicals of one to six carbon atoms, respectively,
wherein three of the hydrogen atoms are replaced with a fluoro atom.
[00333] The term "(2-6C)chlorofluoroalkyl” as used herein refers to saturated linear or
branched-chain monovalent hydrocarbon radicals of two to six carbon atoms, respectively,
wherein one of the hydrogen atoms is replaced with a chloro atom and one of the hydrogen
atoms is replaced with a fluoro atom.
[00334] The term "(2-6C)difluorochloroalkyl” as used herein refers to saturated linear
or branched-chain monovalent hydrocarbon radicals of two to six carbon atoms, respectively,
wherein one of the hydrogen atoms is replaced with a chloro and two of the hydrogen atoms
are replaced with a fluoro atom.
[00335] The term  "(2-6C)chlorohydroxyalkyl" as used herein refers to a saturated
linear or branched-chain monovalent hydrocarbon radicals of two to six carbon atoms,
respectively, wherein one of the hydrogen atoms is replaced with a chloro and one of the
hydrogen atoms is replaced with OH.
[00336] The term "(1-6C alkyl)NHC(=0)O(1-4C alkyl)" as used herein refers to
saturated linear or branched-chain monovalent hydrocarbon radicals of one to six carbon
atoms, respectively, wherein one of the hydrogen atoms is replaced with a -NHC(=0)O(1-4C
alkyl) group.
[00337] The phrase "O(1-6C alkyl) which is optionally substituted with halogen, OH
or (1-4C)alkoxy" as used herein refers to a saturated linear or branched-chain monovalent
alkyl ether radical of one to six carbon atoms wherein the term "alkyl" is as defined herein
and the radical is on the oxygen atom, and one of the hydrogen atoms on the carbon chain is
optionally replaced with halogen, OH or (1-4C)alkoxy. Examples include methoxy, ethoxy,
propoxy, isopropoxy, and butoxy radicals optionally substituted with halogen, OH or (1-
4C)alkoxy.
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[00338] The term "O(3-6C cycloalkyl)" as used herein refers to a cycloalkyl ether
radical wherein the term "cycloalkyl" is a a 3-6 membered carbocyclic ring and the radical is
on the oxygen atom.
[00339] The term "-(1-6C alkyl)(3-6C cycloalkyl)" as used herein refers to a saturated
linear or branched-chain monovalent hydrocarbon radical of one to six carbon atoms,
respectively, wherein one of the hydrogen atoms is replaced with a 3-6 membered
carbocyclic ring.
[00340] The term "-(1-6Calkyl)(1-4C alkoxy)" as used herein refers to a saturated
linear or branched-chain monovalent hydrocarbon radical of one to six carbon atoms,
respectively, wherein one of the hydrogen atoms is replaced with an (1-4C)alkoxy group.
[00341] The term "-(1-6C hydroxyalkyl)(1-4C alkoxy)" as used herein refers to a
saturated linear or branched-chain monovalent hydrocarbon radical of one to six carbon
atoms, respectively, wherein one of the hydrogen atoms is replaced with hydroxy (OH) group
and one of the hydrogen atoms is replaced with an (1-4C)alkoxy group.
[00342] The term "halogen" includes fluoro, chloro, bromo and iodo.
[00343] The term "pharmaceutically acceptable” indicates that the substance or
composition is compatible chemically and/or toxicologically, with the other ingredients
comprising a formulation, and/or the mammal being treated therewith.
[00344] The present invention also provides a process for the preparation of a

compound of Formula I or a salt thereof as defined herein, which comprises:

[00345] (a) reacting a corresponding compound of Formula 11
AN N
0
Y x> =
+N N
RN ) OH
X 0
1|
[00346] or a reactive derivative thereof with an amine having the formula HNR'R% or
[00347] (b) for compounds of Formula I where R' and R” are each hydrogen, reacting
a compound of Formula III
Z >y~ N
R3 N \
Ys x> =
wLN N
RN ) CN
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[00348] with an inorganic acid; or
[00349] (c) for a compound of Formula I where R” is (alky)NHSO,((1-3C alkyl),

reacting a compound having the formula IV

(R4)n__\_ ) NH(1-6C alkyl)NH,
X ¢
v
[00350] with -(1-3C alkyl)SO,Cl; or
[00351] (d) for compounds of Formula I wherein Y is 5-fluoropyridin-2(1H)-one,
treating a corresponding compound having the formula VIII
F
= = —~N
l R3 N \
NN N A
N N ,R1
—~0 /X) N
0] R2
(R%)n
VIII
[00352] with an acid at elevated temperatures; or
[00353] (¢) for a compound of Formula I wherein R* is CH,CH(OH)CH,OH, treating

a corresponding compound having the formula IX

AN\ N
R3 N™ TN
Y x> S

A N N /R1
R ) N
X o L(\o
@) <
IX
[00354] with an acid; or
[00355] (f) for a compound of Formula I wherein Y is fluorophenyl substituted with -

OCH,CH(OH)CH,OH, treating a corresponding compound having the formula X
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X
[00356] with an acid; and
[00357] removing or adding any protecting groups if desired, and forming a salt if
desired.
[00358] Referring to method (a), the coupling of the compound of formula II with an

amine having the formula HNR'R? may be performed using conventional amide bond
formation conditions, for example by reacting an amine with a reactive derivative of a
carboxylic acid, for example an acid halide, such as an acid chloride. When reacting the acid
form of a compound of Formula II, the reaction may be performed in the presence of a
suitable coupling agent such as 2-(1H-7-Azabenzotriazol-1-yl)-1,1,3,3-tetramethyl uronium
hexafluorophosphate methanaminium (HATU), O-Benzotriazole-N,N,N’,N’-tetramethyl-
uronium-hexafluoro-phosphate ~ (HBTU),  O-(Benzotriazol-1-yl)-N,N,N',N'-tetramethyl-
uronium tetrafluoroborate (TBTU), N,N'-dicyclohexylcarbodiimide (DCC), 1-(3-
dimethylaminopropyl)-3-ethylcarboiimide (DIEC) and any other amide coupling reagents
well known to persons skilled in the art. Suitable bases include tertiary amine bases such as
diisopropylethylamine (DIEA) and triethylamine. Suitable solvents include DMF and
CH;CN.

[00359] Referring to method (b), suitable acids include strong inorganic acids such as

sulfuric acid.

[00360] Referring to methods (d), (e) and (f), suitable acids include inorganic acids
such as hydrogen halides, for example HCL.
[00361] Compounds of formula II may be prepared by coupling a corresponding
compound having formula IV
R3
Y
7I—NH
(R
X
v
[00362] with a corresponding compound having formula V
AN, N
IS
N =
z" °N
OP'
0o
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[00363] where Z' is OH or a leaving group or atom and P' is H or a carboxyl

protecting group. The leaving atom represented by Z' may be, for example, a halogen atom
such as a chlorine atom. In this instance, the reaction is performed in the presence of a base,
such as an amine base, for example diisopropylethylamine. The reaction is conveniently
performed at elevated temperatures, for example at 100 °C. Convenient solvents include
alcohols such as butanol. When Z' is OH the reaction is performed in the presence of a
coupling reagent. Suitable coupling reagents when Z' is OH include benzotriazolyloxy tris
[dimethyl-amino] phosphonium hexafluorophosphate (BOP), HATU, HBTU or TBTU. The
carboxyl protecting group may be any convenient carboxyl protecting group, for example as
described in Greene & Wuts, eds., “Protecting Groups in Organic Synthesis”, John Wiley &
Sons, Inc. Examples of carboxyl protecting groups include (1-6C)alkyl groups, such as methyl,
ethyl and t-butyl.

[00364] A compound of Formula V can be prepared by cyclizing a corresponding

compound of Formula VI

H
N—N
L/
HoN
OP’
@)
V1
[00365] with (E)-ethyl 3-ethoxyacrylate to provide the compound of Formula V where

Z' is OH as shown

[00366] or when Z' is a leaving group or atom, converting the hydroxy group into a
leaving atom or group, for example by treating the compound of Formula V where Z ' is OH
with POCls.

[00367] Compounds of Formula I where the Y group has the absolute configuration

shown in Figure Ia:
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Z N
R3 N \
Y”/,l F \ =
Y N N

VI
(R%n \ N\
X

o) R2
Ia
[00368] are prepared by coupling a compound of Formula V with a corresponding
compound having the formula IV-A
R3
Yo,
y H
RO
X .
IV-A
[00369] The compound of Formula I'V-A can be prepared by treating a compound of
Formula VII
P2
N/
—
R )
X
41!

[0001] where P? is an amine protecting group, with an alkyl lithium base (for example
sec-butyl lithium) in the presence of a chiral complexing agent (for example (-)-sparteine),
followed by coupling with a compound having Y-Z> where Z* is a leaving group or atom,
such as a halogen atom (for example bromine) in the presence of a palladium (II) catalyst and
a ligand. Such enantioselective palladium-catalyzed reactions are described in Campos, et
al., J. Am. Chem. Soc., 2006, 128:3538-3539. Suitable catalysts include Pd(OAc),. Suitable
ligands include phosphine ligands such as t-BusP-HBF,4. The amine protecting group may be
any convenient amine protecting group, for example as described in Greene & Wuts, eds.,
“Protecting Groups in Organic Synthesis”, John Wiley & Sons, Inc. Examples of amine
protecting groups include acyl and alkoxycarbonyl groups, such as t-butoxycarbonyl (BOC).
[0001] The compounds of the formulas II, III, and IV are also believed to be novel and
are provided as further aspects of the invention.

[00370] The ability of compounds of the invention to act as TrkA inhibitors may be
demonstrated by the assays described in Examples A and B. The ability of compounds of the
invention to act as TrkB inhibitors may be demonstrated by the assay described in Example

B.
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[00371] The selectivity of compounds of Formula I for TrkA versus one or more JAK
kinases was determined using the assays describes in Examples C, D, E and F.
[00372] It was unexpectedly discovered that compounds of Formula I wherein X is
CH; are particularly selective for inhibiting TrkA activity over inhibiting the activity of one
or more JAK kinases, for example JAK2, as shown in Table 1. In one embodiment,
compounds of Formula I are 10-30 fold more potent in inhibiting TrkA kinase activity over
inhibiting Jak2 kinase activity. In one embodiment, compounds of Formula I are 30-100 fold
more potent in inhibiting TrkA kinase activity over inhibiting Jak2 kinase activity. In one
embodiment, compounds of Formula I are greater than 100 fold more potent in inhibiting
TrkA kinase activity over inhibiting Jak2 kinase activity.
[00373] Additionally, it was unexpectedly discovered that compounds of Formula I
wherein R? is a 3, 4 or 5 membered cycloalkyl ring which is optionally substituted with one
or more substituents independently selected from -(1-4C alkyl), -OH, OMe, -CO,H and -(1-
4C alkyl)OH are particularly selective for inhibiting TrkA activity over inhibiting the activity
of one or more JAK kinases, for example JAK?2, as shown in Table 1.
[00374] Additionally, it was unexpectedly discovered that compounds of Formula I
wherein Y is (i) fluorophenyl optionally substituted with a substituent selected from -O(1-4C
alkyl)hetCyc’, —O(1-4C alkyl)O(1-3C alkyl) and -O(3-6C dihydroxyalkyl), (i) pyridyl
substituted with one or more substituents independently selected from F, methyl and ethyl, or
(iii))  5-fluoropyridin-2(1H)-one optionally substituted with (1-4C)alkyl, are particularly
selective for inhibiting TrkA activity over inhibiting the activity of one or more JAK kinases,
for example JAK2, as shown in Table 1.
[00375] Compounds of Formula I are useful for treating pain, including chronic and
acute pain. Certain compounds which are inhibitors of TrkA and/or TrkB may be useful in
the treatment of multiple types of pain including inflammatory pain, neuropathic pain, and
pain associated with cancer, surgery, and bone fracture.
[00376] In one embodiment, compounds of Formula I are useful for treating acute
pain. Acute pain, as defined by the International Association for the Study of Pain, results
from disease, inflammation, or injury to tissues. This type of pain generally comes on
suddenly, for example, after trauma or surgery, and may be accompanied by anxiety or stress.
The cause can usually be diagnosed and treated, and the pain is confined to a given period of

time and severity. In some instances, it can become chronic.
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[00377] In one embodiment, compounds of Formula I are useful for treating chronic
pain. Chronic pain, as defined by the International Association for the Study of Pain, is
widely believed to represent disease itself. It can be made much worse by environmental and
psychological factors. Chronic pain persists over a longer period than acute pain and is
resistant to most medical treatments, generally over 3 months or more. It can and often does
cause severe problems for patients.
[00378] Compounds of Formula I are also useful for treating cancer. Particular
examples include neuroblastoma, ovarian, pancreatic, colorectal and prostate cancer.
[00379] Compounds of Formula I are also useful for treating inflammation and certain
infectious diseases.
[00380] In addition, compounds of Formula I may also be used to treat interstitial
cystitis (IC), painful bladder syndrome (PBS), urinary incontinence, asthma, anorexia, atopic
dermatitis, and psoriasis.
[00381] Compounds of Formula I are also useful for treating a neurodegenerative
disease in a mammal, comprising administering to said mammal one or more compounds of
Formula I or a pharmaceutically acceptable salt thereof in an amount effective to treat or
prevent said neurodegenerative disease. In one embodiment, compounds of Formula I may
also be used to treat demyelination and dysmyelination by promoting myelination, neuronal
survival, and oligodendrocyte differentiation via blocking Sp35-TrkA interaction. In one
embodiment, the neurodegenerative disease is multiple sclerosis. In one embodiment, the
neurodegenerative disease is Parkinson’s disease. In one embodiment, the neurodegenerative
disease is Alzheimer's discase.
[00382] As used herein, the term treatment includes prophylaxis as well as treatment of
a preexisting condition. Beneficial or desired clinical results include, but are not limited to,
alleviation of symptoms, diminishment of extent of disease, stabilized (i.c., not worsening)
state of disease, delay or slowing of disease progression, amelioration or palliation of the
disease state, and remission (whether partial or total), whether detectable or undetectable.
"Treatment" can also mean prolonging survival as compared to expected survival if not
receiving treatment. Those in need of treatment include those already with the condition or
disorder, as well as those prone to have the condition or disorder or those in which the
condition or disorder is to be prevented.
[00383] Accordingly, another embodiment of this invention provides a method of

treating pain in a mammal, comprising administering to said mammal one or more
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compounds of Formula I or a pharmaceutically acceptable salt thereof in an amount effective
to treat or prevent said pain.
[00384] Another embodiment of this invention provides a method of treating
inflammation in a mammal, comprising administering to said mammal one or more
compounds of Formula I or a pharmaceutically acceptable salt thereof in an amount effective
to treat or prevent said inflammation.
[00385] Another embodiment of this invention provides a method of treating a
neurodegenerative disease in a mammal, comprising administering to said mammal one or
more compounds of Formula I or a pharmaceutically acceptable salt thereof in an amount
effective to treat or prevent said neurodegenerative disease.
[00386] Another embodiment of this invention provides a method of treating
Trypanosoma cruzi infection in a mammal, comprising administering to said mammal one or
more compounds of Formula I or a pharmaceutically acceptable salt thereof in an amount
effective to treat or prevent said Trypanosoma cruzi infection.
[00387] The phrase "effective amount” means an amount of compound that, when
administered to a mammal in need of such treatment, is sufficient to (i) treat or prevent a
particular disease, condition, or disorder which can be treated with an inhibitor of TrkA
and/or TrkB, (ii) attenuate, ameliorate, or eliminate one or more symptoms of the particular
disease, condition, or disorder, or (iii) prevent or delay the onset of one or more symptoms of
the particular disease, condition, or disorder described herein.
[00388] The amount of a compound of Formula I that will correspond to such an
amount will vary depending upon factors such as the particular compound, disease condition
and its severity, the identity (e.g., weight) of the mammal in need of treatment, but can
nevertheless be routinely determined by one skilled in the art.
[00389] As used herein, the term "mammal" refers to a warm-blooded animal that has
or is at risk of developing a disease described herein and includes, but is not limited to,
guinea pigs, dogs, cats, rats, mice, hamsters, and primates, including humans.
[00390] The compounds of the present invention can be used in combination with one
or more additional drugs that work by the same or a different mechanism of action.
Examples include anti-inflammatory compounds, steroids (e.g., dexamethasone, cortisone
and fluticasone), analgesics such as NSAIDs (e.g., aspirin, ibuprofen, indomethacin, and

ketoprofen), and opioids (such as morphine), and chemotherapeutic agents.
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[00391] Compounds of the invention may be administered by any convenient route,
e.g. into the gastrointestinal tract (e.g. rectally or orally), the nose, lungs, musculature or
vasculature, or transdermally or dermally. Compounds may be administered in any
convenient administrative form, e.g. tablets, powders, capsules, solutions, dispersions,
suspensions, syrups, sprays, suppositories, gels, emulsions, patches etc. Such compositions
may contain components conventional in pharmaceutical preparations, e.g. diluents, carriers,
pH modifiers, sweeteners, bulking agents, and further active agents. If parenteral
administration is desired, the compositions will be sterile and in a solution or suspension
form suitable for injection or infusion. Such compositions form a further aspect of the
invention.
[00392] According to another aspect, the present invention provides a pharmaceutical
composition, which comprises a compound of Formula I or a pharmaceutically acceptable
salt thereof, as defined hereinabove, together with a pharmaceutically acceptable diluent or
carrier.
[00393] According to another embodiment, the present invention provides a compound
of Formula I or a pharmaceutically acceptable salt thereof, for use in the treatment of pain in
a mammal.
[00394] In another embodiment, the present invention provides a compound of
Formula I or a pharmaceutically acceptable salt thereof, for use in the treatment of
inflammation in a mammal.
[00395] In another embodiment, the present invention provides a compound of
Formula I or a pharmaceutically acceptable salt thereof, for use in the treatment of infectious
diseases, for example Trypanosoma cruzi infection, in a mammal.
[00396] In another embodiment, the present invention provides a compound of
Formula I or a pharmaceutically acceptable salt thercof, for use in the treatment of a
neurodegenerative disease in a mammal.
[00397] According to a further aspect, the present invention provides the use of a
compound of Formula I or a pharmaceutically acceptable salt thereof, in the treatment of a
condition selected from pain, cancer, inflammation, neurodegenerative disease or
Trypanosoma cruzi infection. In one embodiment, the condition is pain. In one embodiment,
the condition is cancer. In one embodiment, the condition is inflammation. In one
embodiment, the condition is a neurodegenerative disease. In one embodiment, the condition

is Trypanosoma cruzi infection.
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Examples
[00398] The following examples illustrate the invention. In the examples described

below, unless otherwise indicated all temperatures are set forth in degrees Celsius. Reagents
were purchased from commercial suppliers such as Aldrich Chemical Company, Lancaster,
TCI or Maybridge, and were used without further purification unless otherwise indicated.
Tetrahydrofuran (THF), dichloromethane (DCM, methylene chloride), toluene, dimethyl
formamide (DMF) and dioxane were purchased from Aldrich in Sure/Seal™ bottles and used
as received.
[00399] The reactions set forth below were done generally under a positive pressure of
nitrogen or argon or with a drying tube (unless otherwise stated) in anhydrous solvents, and
the reaction flasks were typically fitted with rubber septa for the introduction of substrates
and reagents via syringe. Glassware was oven dried and/or heat dried.
[00400] Column chromatography was done on a Biotage system (Manufacturer: Dyax
Corporation) having a silica gel or C-18 reverse phase column, or on a silica SepPak
cartridge (Waters).

Biological assays
[00401] The ability of compounds of the invention to act as TrkA inhibitors may be
demonstrated by the assays described in Examples A and B. The ability of compounds of the
invention to act as TrkB inhibitors may be demonstrated by the assay described in Example
B.
[00402] The selectivity of compounds of Formula I for inhibiting TrkA kinase activity
over inhibiting one or more JAK kinases was determined using the assays describes in
Examples C, D, E and F.

Example A
TrkA ELISA assay

[00403] An enzyme-linked immunosorbant assay (ELISA) was used to assess TrkA
kinase activity in the presence of inhibitors. Immulon 4HBX 384-well microtiter plates
(Thermo part #8755) were coated with a 0.025 mg/mL solution of poly (Glu, Ala, Tyr; 6:3:1;
Sigma P3899). Various concentrations of test compound, 2.5 nM TrkA (Invitrogen Corp.,
histidine-tagged recombinant human TrkA, cytoplasmic domain), and 500 uM ATP were
incubated for 25 minutes at ambient temperature in the coated plates while shaking. The
assay buffer consisted of 25 mM MOPS pH 7.5, 0.005% (v/v) Triton X-100 and 5 mM

MgCl,. The reaction mixture was removed from the plate by washing with PBS containing
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0.1% (v/v) Tween 20. The phosphorylated reaction product was detected using 0.2 ug/mL of
a phosphotyrosine specific monoclonal antibody (clone PY20) conjugated to horseradish
peroxidase in conjunction with the TMB Peroxidase Substrate System (KPL). After the
addition of 1M phosphoric acid, the chromogenic substrate color intensity was quantitated
via absorbance at 450 nm. ICsy values were calculated using either a 4 or 5-parameter
logistic curve fit and are provided in Table 1.
Example B
TrkA and TrkB Omnia Assay

[00404] Trk enzymatic selectivity was assessed using Omnia'™ Kinase Assay reagents
from Invitrogen Corp. Enzyme (cither TrkA or TrkB from Invitrogen Corp.) and test
compound (various concentrations) were incubated for 10 minutes at ambient temperature in
a 384-well white polypropylene plate (Nunc catalog# 267462). Omnia Tyr Peptide #4 (for
TrkA) or #5 (for TrkB), as well as ATP, were then added to the plate. Final concentrations
were as follows: 20 nM enzyme, 500 uM of ATP for TrkA assay or I mM ATP for TrkB
assay, 10 uM peptide substrate. The assay buffer consisted of 25 mM MOPS pH 7.5, 0.005%
(v»v) Triton X-100 and 5 mM MgCl,. The production of phosphorylated peptide was
monitored continuously for 70 minutes using a Molecular Devices FlexStation II°*
microplate reader (excitation = 360 nm; emission = 485 nm). Initial rates were calculated

from the progress curves. I1Csy values were calculated from these rates using either a 4 or 5-

parameter logistic curve fit.

[00405] In each of TrkA and TrkB Omnia assays, compounds of the invention had an
average ICso value below 1000 nM. Certain compounds had an average ICsy value below
100 nM.

General JAK kinase Enzyme Inhibition Assay Method
[00406] The assays described in Examples C, D, E and F for the determination of

JAK1, JAK2, JAK3 and Tyk2 kinase activity, respectively, utilized the Omnia® Kinase
fluorescence peptide substrate-based technology (Invitrogen). The specific components of
the assay mixture are described in Examples C, D and E. In each of the assays described in
Examples C, D and E, Mg”" is chelated upon phosphorylation of the Omnia peptide by the
kinase to form a bridge between the chelation-enhanced fluorophore Sox and the phosphate,
resulting in an increase in fluorescence emission at 485 nM when excited at 360 nM. The
reactions were therefore read at excitation 360 nm and emission was measured at 485 nm

every 50 seconds for 45 minutes using a PerkinElmer EnVision Multilabel Plate Reader.
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[00407] The final buffer conditions for each of the JAKI1, JAK2, JAK3 and Tyk2
assays were as follows: 25 mM HEPES, pH 7.4, 10 mM MgCl,, 0.01% Triton X-100 and 1
mM DTT.

I1C5¢ Determinations:

[00408] Compounds were prepared at 50x the final concentration in DMSO by
conducting 3-fold serial dilutions from a 500-uM or 1000-uM intermediate dilution to give a
10-point dosing curve having a high dose of 10 or 20 uM. Two-uL aliquots of these were
transferred to a fresh plate for a ten-fold intermediate dilution with assay buffer. Five-uL
aliquots of the diluted compounds were then transferred to 20-uL of assay mixtures described
in Examples C, D, E and F for a final concentration of DMSO of 2%. A standard or
reference compound was typically included on each assay plate to validate that plate. For
cach plate, percent of control (POC) values were calculated for each well according to the
following equation:

Sa_mple __Xmin X100,
Xmax - Xmin

POC =

where X = Average Uninhibited Controls

Xmn = Average Background
ICs¢’s were estimated from the POC’s using a standard 4-parameter logistic model:

Y=A+i,

1+ (EJD
X
where A =Minimum Y (Bottom Asymptote)
B = Maximum Y (Top Asymptote)
C=ECs
D = Slope Factor
X = Compound Concentration (nM)
Y =POC
[00409] The ICso is defined as the concentration of inhibitor at which the POC equals
50 for the fitted curve.
Example C
Jak1 Inhibition Assay

[00410] Compounds of Formula I were screened for their ability to inhibit Jakl using

the general enzyme inhibition assay method, in which the assay mixture contained 500 uM
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ATP, 8 uM Omnia® Y12 peptide (Catalog # TVGN KPZ3121C; Invitrogen Corporation,

Carlsbad, CA) and 5 nM Jakl in a total volume of 20 uL. GST-tagged human Jak1 kinase

domain comprising amino acids 866-1154 was purchased from Invitrogen Corporation,

Carlsbad, CA (catalog # IVGN PV4774). Results are shown in Table 2.

Example D
Jak2 Inhibition Assay

[00411] Compounds of Formula I were screened for their ability to inhibit Jak2 using
the general enzyme inhibition assay method, in which the assay mixture contained 500 uM
ATP, 10 uM Omnia® Y7 peptide (Catalog # IVGN KNZ3071C, Invitrogen Corporation,
Carlsbad, CA) and 4 nM Jak2 in a total volume of 20 ul.. Human Jak2 kinase domain
comprising amino acids 808-1132 was purchased from Invitrogen Corporation, Carlsbad, CA
(catalog # IVGN PV4210). Results are shown in Tables 1 and 2.
Example E
Jak3 Inhibition Assay

[00412] Compounds of Formula I were screened for their ability to inhibit Jak3 using
the general enzyme inhibition assay method, in which the assay mixture contained 500 uM
ATP, 10 uM Omnia® Y7 peptide (Catalog # IVGN KNZ3071C, Invitrogen Corporation,
Carlsbad, CA) and 1.5 nM Jak3 in a total volume of 20 pL. GST-tagged human Jak3 kinase
domain comprising amino acids 781-1124 was purchased from Invitrogen Corporation,
Carlsbad, CA (catalog # IVGN PV3855). Results are shown in Table 2.
Example F
Tyk?2 Inhibition Assay

[00413] Compounds of Formula I were screened for their ability to inhibit Tyk2 using
the general enzyme inhibition assay method, in which the assay mixture contained 500 uM
ATP, 8 uM Omnia® Y12 peptide (Catalog # IVGN KPZ3121C; Invitrogen Corporation,
Carlsbad, CA) and 1 nM Tyk2 in a total volume of 20 pL. Human Tyk2 kinase domain,
comprising amino acids 886 to 1187 with 10 additional histidine residues (histidine tag) on
the carboxy terminus, was expressed and purified from bacculovirus in-house at Array
BioPharma Inc. (Boulder, CO). The histidine tag was cleaved after purification using
standard conditions. Results are shown in Table 2.

[00414] Table 1 provides 1Csy values for compounds of the invention when tested in
the assays of Examples A and D. The Jak2 enzyme ICs, was designated as > 1000 nM when

>50% inhibition was not observed at a 1000 nM concentration of test compound.
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Table 1
Example # TrkA Enzyme Jak2 Enzyme
IC50 (IIM) IC50 (IIM)
(% inhibition at 1000 nM)
1 0.7 >1000
(39.5)
2 0.7 >1000
(19.1)
3 23 >1000
(10.1)
4 0.95 >1000
(18.8)
5 0.95 >1000
(14.2)
6 1.55 >1000
(12.9)
7 0.45 106.8
(90.0)
8 1.1 >1000
(25.7)
9 3.45 >1000
(4.6)
10 1.05 >1000
(47.5)
11 777.1 >1000
(10.1)
12 238.25 >1000
4.5)
13 0.5 >1000
(41.4)
14 0.55 470
(66.7)
15 0.6 156
(83.1)
16 0.9 >1000
(31.7)
17 2.15 >1000
(5.6)
18 38.3 >1000
(2.8)
19 74.25 >1000
(3.4
20 0.6 257
(78.9)
21 295 >1000
(5.8)
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Example # TrkA Enzyme Jak2 Enzyme
IC50 (IIM) IC50 (IIM)
(% inhibition at 1000 nM)
22 2.1 >1000
(9.8)
23 1.1 >1000
(10.1)
24 3.6 >1000
(11.5)
25 0.4 >1000
(19.4)
26 1.3 >1000
(9.9)
27 214.5 >1000
(1.3)
28 2.8 >1000
(5.0)
29 1.3 >1000
(13.2)
30 1.95 >1000
(25.7)
31 10.6 >1000
(5.1
32 53 >1000
(8.6)
33 1.5 23.4
(99.9)
34 1.1 423
(96.9)
35 1.2 278
(77.4)
36 2.1 >1000
(22.2)
37 1.65 >1000
(25.0)
38 1.3 >1000
(18.2)
39 0.7 >1000
(30.4)
40 0.8 >1000
(41.4)
41 28.9 >1000
(6.0)
42 48.3 >1000
(7.7)
43 139 >1000
(4.2)
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Example # TrkA Enzyme Jak2 Enzyme
IC50 (IIM) IC50 (IIM)
(% inhibition at 1000 nM)
44 1.5 388
(71.5)
45 1.4 195
(84.0)
46 33 >1000
(13.8)
47 1.5 >1000
(37.3)
48 0.6 429
(72.7)
49 4.2 >1000
(17.2)
50 1.23 418
(73.7)
51 1.18 186
(82.5)
52 7.4 >1000
9.4
53 10.4 >1000
8.7
54 2.25 >1000
(23.0)
55 1 >1000
(24.1)
56 2.4 >1000
(28.0)
57 3.93 >1000
0.7
58 94 >1000
4.7)
59 16.95 >1000
(14.5)
60 225 >1000
(21.1)
61 1.95 699
(54.4)
62 253 >1000
(35.2)
63 4.55 >1000
(33.1)
64 1.6 575
(60.3)
65 0.6 >1000
(34.1)
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Example # TrkA Enzyme Jak2 Enzyme
IC50 (IIM) IC50 (IIM)
(% inhibition at 1000 nM)
66 0.57 >1000
(24.7)
67 5.1 >1000
(22.3)
68 6.6 >1000
(23.0)
69 60.3 >1000
(6.0)
70 23.95 >1000
(9.0)
71 8.65 >1000
(6.2)
72 44 .35 >1000
(11.7)
73 48.55 >1000
4.9
74 12.6 >1000
(12.2)
75 6.95 >1000
(15.1)
76 90.05 >1000
(4.8)
77 5.37 >1000
(15.3)
78 34.85 >1000
(5.8)
79 1.3 698
(54.8)
80 1.8 869
(50.7)
81 1.15 666
(54.4)
82 2.55 >1000
(10.7)
&3 1.77 >1000
(26.3)
84 21.05 >1000
(2.7
&5 9.38 >1000
(6.0)
86 26.7 >1000
(17.3)
87 16.1 >1000
(37.2)
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Example # TrkA Enzyme Jak2 Enzyme
IC50 (IIM) IC50 (IIM)
(% inhibition at 1000 nM)

&8 6.13 >1000

(15.1)

&9 3.6 >1000

(33.1)
90 0.95 472

(67.3)

91 32 >1000

(34.9)

92 1013.3 >1000
0.5)

93 5.1 >1000

(34.7)

94 568.2 >1000
4.4

95 54 >1000

(19.2)

96 3425 >1000
(4.8)

97 6.2 >1000
(6.8)

98 9.0 >1000

(23.7)

99 7.0 >1000

(45.8)

100 4.7 >1000

(13.8)

101 11.7 >1000

(26.2)

102 52 >1000

(17.3)

103 87.8 >1000
4.5)

104 83.1 >1000
(6.1)

105 254 >1000

(18.7)

106 7.7 >1000
(8)

107 16.4 >1000
(7.1

108 1191.6 >1000
(2.8)

109 36.7 >1000
(-0.3)

(-1)
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Example # TrkA Enzyme Jak2 Enzyme
IC50 (IIM) IC50 (IIM)
(% inhibition at 1000 nM)
110 37.2 >1000
(-0.5)
111 37.8 >1000
0.1
112 309 >1000
(3.2)
113 3.2 >1000
(44.6)
114 29.9 >1000
)
115 15.3 >1000
(12.6)
116 26.2 >1000
4.7)
117 45.0 >1000
(-1.4)
118 225 >1000
(-4.5)
119 131.2 >1000
(1.7)
120 22.8 >1000
(2.3)
121 182.5 >1000
3.7
122 332 >1000
(7.4)
123 6.4 >1000
(38.8)
124 2.9 759
(53.3)
125 12.8 >1000
(6.1
126 218.5 >1000
@)
127 469.8 >1000
0.2)
128 2595.0 >1000
(1.2)
129 8.0 >1000
(25.2)
130 1.7 >1000
(27.9)
131 5.0 >1000
(14.6)
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Example # TrkA Enzyme Jak2 Enzyme
IC50 (IIM) IC50 (IIM)
(% inhibition at 1000 nM)

132 44 4 >1000
(3.7)
133 16.0 >1000
(14.4)
134 7.4 >1000
(3.3)
135 142.2 >1000
(-1)
136 26.3 >1000
(4.8)
137 793.7 >1000
(3.6)
138 34.8 >1000
10)
139 32.7 >1000
(-0.4)
140 0.9 76.7
(90.1)
141 9.4 >1000
(9.4)
142 12.7 >1000
(-0.9)
143 8.0 >1000
()

144 not tested not tested

145 not tested not tested

146 not tested not tested
147 30.8 >1000
(0.9)
148 1.1 >1000
(44.3)
149 6.1 >1000
(10.2)
150 5.7 >1000
(8.9)
151 1.4 >1000
(35.6)
152 18.1 >1000
(7.6)
153 2.1 >1000
(33.8)




(8.9) 151 1.4 >1000 (35.6) 152 18.1 >1000 (7.6) 153 2.1 >1000 (33.8)
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Example # TrkA Enzyme Jak2 Enzyme
IC50 (IIM) IC50 (IIM)
(% inhibition at 1000 nM)

154 1.3 524
(64.4)
155 0.2 >1000
(33.3)
156 2.1 >1000
(16.1)
157 2.8 >1000
(9.6)
158 9.9 >1000
(14.4)
159 43 >1000
(28.9)
160 25.6 >1000
(8.5)
161 3.0 >1000
(27.4)
162 2.2 444
(66.2)

163 not tested not tested

164 not tested not tested
165 1.1 >1000
(26.8)
166 2.4 >1000
(13.8)
167 2.2 >1000
(9.8)
168 1.2 >1000
(23.2)
169 0.9 759
(51.9)
170 11.6 >1000
(0.7)
171 4.7 >1000
(7.8)
172 2.5 >1000
an
173 1.5 >1000
(5.4)
174 16.3 >1000
(6.4)
175 12.2 >1000
(3.8)




(64.4) 155 0.2 >1000 (33.3) 156 2.1 >1000 (16.1) 157 2.8 >1000 (9. 6)
158 9.9 >1000 (14.4) 159 4.3 >1000 (28.9) 160 25.6

WO 2011/006074 PCT/US2010/041538
65
Example # TrkA Enzyme Jak2 Enzyme
IC50 (IIM) IC50 (IIM)
(% inhibition at 1000 nM)
176 27.2 >1000
(6.3)
177 1.8 >1000
(26.2)
178 2.5 >1000
(16.9)
179 8.5 >1000
(-0.2)
180 12.3 >1000
(-0.8)
181 17.1 >1000
(5.2)
182 11.3 >1000
(21.2)
183 6.9 >1000
(-0.8)
184 7.4 >1000
(11.8)
185 8.6 >1000
(11.7)
186 57.1 >1000
(10.5)
187 61.6 >1000
0.1
188 83.0 >1000
(9.3)
189 76.4 >1000
(4.6)
190 2.4 >1000
(28.4)
191 69.5 >1000
4.8)
192 437.8 >1000
(0.3)
193 15.6 >1000
8.4
194 4.7 >1000
(31.2)
195 7.7 >1000
(16.2)
196 6.8 >1000
(10.6)
197 4.8 >1000
(3.6)




>1000 (8.5) 161 3.0 >1000

(27.4) 162 2.2 444  (66.2) 163 not tested

not tested 164 not tested not tested 165 1.1 >1000 (26.8) 166 2.4 >1000
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Example # TrkA Enzyme Jak2 Enzyme
IC50 (IIM) IC50 (IIM)
(% inhibition at 1000 nM)
198 242.8 >1000
(1.6)
199 3.6 >1000
(38.8)
200 12.7 >1000
(12.5)
201 71.8 >1000
(3.8)
202 19.3 >1000
(11.5)
203 not tested not tested
204 16.6 >1000
37
205 14.3 >1000
(7.2)
206 39 >1000
(12.6)
207 333 >1000
0.9
208 1.7 >1000
(21.2)
209 17.1 >1000
(5.9
210 33 >1000
(32.3)
211 4.2 >1000
(19.5)
212 38.0 >1000
(14.2)
213 6.8 >1000
(21.9)
214 8.6 >1000
(29.7)
215 15.3 >1000
(28.3)
216 3.1 670
(54)
217 5.8 551
(61.7)
218 339 >1000
(24.6)
219 187.7 >1000
(25.5)




(13.8) 167 2.2 >1000 (9.8) 168 1.2 >1000 (23.2) 169 0.9 759  (51.9)
170 11.6 >1000 (0.7) 171 4.7 >1000 (7.8) 172 2.5
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Example # TrkA Enzyme Jak2 Enzyme
IC50 (IIM) IC50 (IIM)
(% inhibition at 1000 nM)
220 109.9 >1000
(15.2)
221 493 >1000
(-1.2)
222 not tested not tested
223 not tested not tested
224 not tested not tested
225 524 >1000
(2.7)
226 10.5 >1000
(100)
227 12.3 4458
(62.8)
228 13.0 >1000
(31.9)
229 159 >1000
(34.9)
230 3.0 665.6
(53.3)
231 8.7 >1000
(26.6)
232 4.5 >1000
(31.9)
233 75.9 >1000
(6.7)
234 10.7 >1000
(5.3)
235 2.8 311
(73.1)
236 2.2 419
(69.1)
237 2.1 616
(51.9)
238 1.9 499
(58.9)
239 10.1 >1000
(15.5)
240 11.3 not tested
241 218 not tested
242 8.9 not tested
243 9 not tested




>1000 (11) 173 1.5 >1000 (5.4) 174 16.3 >1000 (6.4) 175 12.2 >1000
(3.8) WD 2011/ 006074PCT/ US2010/ 041538 65 Exanple # TrkA Enzyme 1C50 (nM
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Example # TrkA Enzyme Jak2 Enzyme
IC50 (IIM) IC50 (IIM)
(% inhibition at 1000 nM)
244 38.2 not tested
[00415] Representative compounds of the invention were tested in the four Jak Kinase

enzyme assays described in Examples C, D, E and F. The ICs, values are shown in Table 2.
These compounds were found to be even more selective for inhibiting TrkA kinase activity

over inhibiting kinase activity of Jak1, Jak3 and Tyk2 than over inhibiting Jak?2.

Table 2
Ex # TrkA Jakl Jak2 Jak3 Tyk2
IC50 IC50 (IIM) IC50 (IIM) IC50 (IIM) IC50 (IIM)
(nM) (% inhibition (% inhibition (% inhibition (% inhibition
at 1000 nM) at 1000 nM) at 1000 nM) at 1000 nM)
30 1.9 >1000 >1000 >1000 >1000
(13.4) (30.4) (2.9) (11.3)
52 7.4 >1000 >1000 >1000 >1000
(8.6) (13.0) (0.8) (13.8)
140 0.9 546 76.7 >1000 >1000
(64.2) (98.5) (20.2) (34.8)
93 5.1 >1000 >1000 >1000 >1000
(19.7) (42.2) (10.6) (17.2)
106 7.6 >1000 >1000 >1000 >1000
(8.2) (21.0) (9.7 (14.8)
114 17.1 >1000 >1000 >1000 >1000
(10.9) (15.6) (8.5) (11.4)
181 29.8 >1000 >1000 >1000 >1000
(12.8) (18.1) (8.9) (10.7)
91 3.2 >1000 >1000 >1000 >1000
(20.3) (42.1) (8.3) (14.8)
123 6.3 >1000 >1000 >1000 >1000
(22.0) (49.1) (8.9) (14.4)
124 29 >1000 759 >1000 >1000
(36.4) (72.3) (7.2) (16.2)
190 24 >1000 >1000 >1000 >1000
(14.3) (33.9) (7.2) (13.4)
98 9.0 >1000 >1000 >1000 >1000
(8.8) (27.8) (5.5 9.2)
194 4.6 >1000 >1000 >1000 >1000
(7.4) (37.6) (2.6) (8.1)

Preparation A



>1000 (6.3) 177 1.8 >1000 (26.2) 178 2.5 >1000 (16.9) 179 8.5 >1000
(-0.2) 180 12.3 >1000 (-0.8) 181 17.1 >1000
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NH
=
=
(R)-2-(2,5-difluorophenyl)pyrrolidine
[00416] Step A: Preparation of (R)-tert-butyl 2-(2.5-difluorophenyl)pyrrolidine-1-

carboxylate. A solution of tert-butyl pyrrolidine-1-carboxylate (20 g, 116.8 mmol) and (-)-
sparteine (32.9, 140 mmol) in MTBE (360 mL) was cooled to -78 °C and sec-BuLi (100 mL,
140 mmol, 1.4 M in cyclohexane) was introduced drop-wise via cannula, keeping the internal
temperature under -70 °C. The resulting solution was stirred for 3 hours at -78 °C, followed
by addition of a solution of ZnCl; (93.4 mL, 93.4 mmol, 1M in Et,0O) drop-wise with rapid
stirring, keeping the internal temperature below -65 °C. The resulting light suspension was
stirred at -78 °C for 30 minutes and then warmed to ambient temperature. The resulting
mixture was sequentially charged with 2-bromo-1,4-difluorobenzene (14.5 mL, 128 mmol),
Pd(OAc), (1.31 g, 5.8 mmol) and #BusP-HBF, (2.03 g, 7.0 mmol) in one portion. After
stirring overnight at ambient temperature, concentrated NH4OH (10.5 mL) was added and the
reaction was stirred for 1 hour. The resulting slurry was filtered through Celite and the filter
cake washed with Et,O (1 L). The filtrate was washed with a 1M aqueous HCI solution (0.5
L) and brine. The organic layer was filtered and concentrated, and the crude product was
purified by silica column chromatography, cluting with 5-10% EtOAc/hexanes to give
product (R)-tert-butyl 2-(2,5-difluorophenyl)pyrrolidine-1-carboxylate as yellow oil (23.9 g,
72% yield).

[00417] Step B: Preparation of (R)-2-(2.5-difluorophenyl)pyrrolidine. To (R)-tert-
butyl 2-(2,5-difluorophenyl)pyrrolidine-1-carboxylate (23.9 g, 84.4 mmol) was added 4N

HCl in dioxane (56.2 mL). After stirring at ambient temperature for 2 hours, ether (200 mL)
was added and the mixture was stirred for 10 minutes. The resulting slurry was filtered,
yielding the title compound hydrochloride salt as a white solid (17.2 g). To obtain the free
base, the HCI salt product was dispersed in a mixture of EtOAc (200 mL) and NaOH solution
(100 mL, 2 N aq.) The layers were separated and the aqueous layer was extracted with
EtOAc. The combined organic extracts were filtered and concentrated to give the desired
product as a liquid (13.2 g, 85% yield).

[00418] The enantiomeric excess (% ce) of (R)-2-(2,5-difluorophenyl)pyrrolidine was
determined as follows: To an ethanol solution of (R)-2-(2,5-difluorophenyl)pyrrolidine was

added excess N-(2,4-dinitro-5-fluorophenyl)-L-alanine amide (FDAA, Marfey’s reagent).



(5.2) 182 11.3 >1000 (21.2) 183 6.9 >1000 (-0.8) 184 7.4 >1000 (11.8)
185 8.6 >1000 (11.7) 186 57.1 >1000 (10.5) 187 61.6
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The mixture was heated to reflux for approximately two minutes. After cooling to ambient
temperature, the reaction mixture was diluted with acetonitrile and analyzed by HPLC (YMC
ODS-AQ 4.6 x 50 mm 3 um 120A column; mobile phase: 5-95% solvent B in A; solvent A:
H,0/1% iPrOH/10 mM ammonium acetate, and solvent B: ACN/1% iPrOH /10 mM
ammonium acetate; flow rate: 2 mL/min). The enantiomeric excess (ee%) was determined
from the peak areas of the two diastereomeric derivatives formed. A 1:1 racemic standard
was prepared according the same procedure described herein, replacing (R)-2-(2,5-
difluorophenyl)pyrrolidine with (rac)-2-(2,5-difluorophenyl)pyrrolidine. The ee% of the title
compound obtained as described above was determined to be > 93%.
Preparation B
Z NN,
P

c” N
CO,Et

Ethyl 5-chloropyrazolo[1,5-alpyrimidine-3-carboxylate

[00419] Step A: Preparation of ethyl 5-hydroxypyrazolo[l.5-a]pyrimidine-3-

carboxylate. Ethyl 3-amino-1H-pyrazole-4-carboxylate (25.0 g, 161 mmol) and (E)-cthyl 3-
ethoxyacrylate (35.8 ml, 242 mmol) were mixed in DMF (537 mL). Cesium carbonate (78.7
g, 242 mmol) was added and the mixture heated to 110 °C for 15 hours. The reaction mixture
was cooled to ambient temperature and acidified with HOAc to pH 4. The resultant
precipitate was filtered and washed with water and EtOAc, yielding the title compound as a
fluffy white solid. Additional material was obtained by an aqueous workup. The filtrate was
concentrated to remove the DMF, was diluted in EtOAc (500 mL) and washed with H,O.
The resultant precipitate in the EtOAc layer was filtered and washed with water and EtOAc
to obtain additional product. The solids were pooled and dried in vacuum to afford ethyl 5-
hydroxypyrazolo[1,5-a]pyrimidine-3-carboxylate (33.3 g, 100 % yield) as a fluffy white
solid. MS (apci) m/z =206.2 (M-H).

[00420] Step B: Preparation of ethyl 5-chloropyrazolo[1.5-a]pyrimidine-3-carboxylate.

Ethyl 5-hydroxypyrazolo[1,5-a]pyrimidine-3-carboxylate (22.7 g, 110 mmol) was suspended
in phosphoryl trichloride (100 mL) and heated to reflux. After heating for 2 hours, the
reaction mixture was cooled and concentrated to remove the excess POCls. The residue was
diluted in DCM (100 mL) and slowly added to a flask containing ice water. The mixture was

separated and the aqueous layer extracted with DCM. The combined organics were dried



>1000 (9.1) 188 83.0 >1000 (9.3) 189 76.4 >1000 (4.6) 190 2.4 >1000
(28.4) 191 69.5 >1000 (4.8) 192 437.8 >1000
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with MgSQ., filtered and concentrated to afford ethyl 5-chloropyrazolo[1,5-a]pyrimidine-3-
carboxylate (24.2 g, 97.6 % yield) as a pale yellow solid. MS (apci) m/z =225.9 (M+H).
Preparation C
o
. )Qg

N” N
CO,H
F

F
(R)-5-(2-(2,5-difluorophenyDpyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic acid
[00421] Step A: Preparation of (R)-ethyl 5-(2-(2.5-difluorophenyl)pyrrolidin-1-

yl)pyrazolo[1.5-a]pyrimidine-3-carboxylate. A mixture of ethyl 5-chloropyrazolo[l,5-

a]pyrimidine-3-carboxylate  (Preparation B, 2.00 g, 886 mmol), (R)-2-(2,5-
difluorophenyl)pyrrolidine (Preparation A, 1.62 g, 8.86 mmol), diisopropylethylamine (3.09
mL, 17.7 mmol) and butan-1-ol (2.95 ml, 8.86 mmol) was heated at 100 °C for 15 hours. The
reaction mixture was cooled to ambient temperature and was diluted with EtOAc (30 mL)
and water (10 mL). Undissolved solid was filtered and washed with Et,O to afford the title
compound as a light orange solid (2.13 g). The organic layer was separated from the filtrate,
washed with brine (10 mL) and dried over MgSO,. The solution was filtered and
concentrated to provide additional solid that was purified by silica chromatography using
gradient elution with 50-100% EtOAc/hexanes. This afforded the title compound (0.50 g) as
a light yellow solid. The combined yield was 2.63 g, 79.7 %. MS (apci) m/z = 373.1 (M+H).

[00422] Step B:  Preparation of  (R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-

ylpyrazolo[1.5-a]pyrimidine-3-carboxylic acid. (R)-ethyl 5-(2-(2,5-

difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidine-3-carboxylate (2.13 g, 5.72 mmol)
was suspended in EtOH (28.6 mL) and heated at 90 °C for 20 min (homogeneous). 1M aq.
LiOH (11.4 mL, 11.4 mmol) was added and the reaction mixture was heated for 15 hours at
90 °C. After cooling, the reaction mixture was concentrated, diluted with water and washed
with EtOAc to remove any unreacted starting material. The aqueous layer was then acidified
to pH 1 using 2N HCIL. After extracting with DCM and EtOAc, the combined organic
fractions were dried with MgSQ,, filtered and concentrated to afford (R)-5-(2-(2,5-
difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidine-3-carboxylic acid (1.82 g, 92.4 % )
as a light yellow solid. MS (apci) m/z = 345.0 (M+H).



(0.3) 193 15.6 >1000 (8.4) 194 4.7 >1000 (31.2) 195 7.7 >1000 (16. 2)
196 6.8 >1000 (10.6) 197 4.8 >1000 (3.6) WO
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Preparation D

NH

(R)-2-(3-fluorophenypyrrolidine

[00423] Prepared by the method of Preparation A, substituting 2-bromo-1,4-
difluorobenzene with 1-bromo-3-fluorobenzene in Step A. MS (apci) m/z = 166.0 (M+H).
The ee% of the title compound was determined to be 94 %.

Preparation E

-N
~ "N \
~ =~

N~ N
CO,H
F

(R)-5-(2-(3-fluoropheny)pyrrolidin-1-yl)pyrazolo[1.5-a]pyrimidine-3-carboxylic acid
[00424] Step A: Preparation of (R)-ethyl 5-(2-(3-fluorophenyl)pyrrolidin-1-

yl)pyrazolo[1.5-a]pyrimidine-3-carboxylate. Prepared according to the method of Preparation
C, substituting (R)-2-(2,5-difluorophenyl)pyrrolidine in  Step A with (R)-2-(3-
fluorophenyl)pyrrolidine. MS (apci) m/z = 355.0 (M+H).

[00425] Step B: Preparation of (R)-5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1.5-

a]pyrimidine-3-carboxylic acid. (R)-ethyl 5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-

a]pyrimidine-3-carboxylate (0.76 g, 2.14 mmol) was suspended in EtOH (10.7 mL) and the
mixture was heated at 90 °C for 20 minutes (homogeneous). 1M aqueous LiOH (4.29 ml,
4.29 mmol) was added and the reaction mixture was heated for 15 hours at 90 °C. After
cooling, the reaction mixture was concentrated, diluted with water and washed with EtOAc to
remove any unreacted starting material. The aqueous layer was then acidified to pH 4 using
2N HCI. After extracting with DCM and EtOAc, the combined organic layers were dried
with MgSQO,, filtered and concentrated to afford (R)-5-(2-(3-fluorophenyl)pyrrolidin-1-
yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic acid (0.60 g, 85.7 % yield) as a glassy yellow
solid. MS (apci) m/z = 327.0 (M+H).



66 Exanple # TrkA Enzynme 1C50 (nM Jak2 Enzyne 1C50 (nM (% inhibition at
1000 nM 198 242.8 >1000 (1.6) 199 3.6 >1000 (38.8) 200 12.7 >1000
(12.5) 204020113050@00 (3.8) 202 19.3 PCT/US2010/041538
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Preparation F

NH

H,CO

(R)-2-(5-fluoro-2-methoxyphenyl)pyrrolidine

[00426] Prepared by the method of Preparation A, substituting 2-bromo-1,4-
difluorobenzene with 2-bromo-4-fluoro-1-methoxybenzene in Step A. MS (apci) m/z =
196.1 (M+H). The ec% of the title compound was determined to be >99 %.

Preparation G

-N
ZEN N\
~ =~

N” N
CO,H
F
HsCO

(R)-5-(2-(5-fluoro-2-methoxyphenyl)pyrrolidin-1-y)pyrazolo[1.5-a]pyrimidine-3-carboxvlic

acid
[00427] In a sealed tube, cthyl S5-chloropyrazolo[1,5-a]pyrimidine-3-carboxylate
(Preparation B, 500 mg, 2.22 mmol), (R)-2-(5-fluoro-2-methoxyphenyl)pyrrolidine
hydrochloride salt (513 mg, 2.22 mmol), and diisopropylethylamine (0.774 mL, 4.43 mmol)
were combined in isopropanol (2 mL) and heated at 160 °C for 3 days. 2N NaOH (6 mL) and
MeOH (5 mL) were added and the reaction mixture stirred at ambient temperature for 24
hours, followed by heating to 40 °C for 3 hours. The reaction was partially concentrated,
treated with saturated aqueous NH4Cl (10 mL) and the mixture extracted with EtOAc. The
combined organic extracts were filtered, concentrated and the residue purified by reverse
phase chromatography cluting with 0-60% acetonitrile/water to yield the title compound as a
pink solid (254 mg, 32.2% yield). MS (apci) m/z = 357.0 (M+H).
Preparation H
NH
Y

~

(R)-3-fluoro-5-(pyrrolidin-2-yl)pyridine




>1000 (11.5) 203 not tested not tested 204 16.6 >1000 (37) 205 14.3
>1000 (7.2) 206 3.9 >1000 (12.6) 207 33.3 >1000 (0.9) 208 1.7
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[00428] Prepared by the method of Preparation A, substituting 2-bromo-1,4-
difluorobenzene with 3-bromo-5-fluoropyridine in Step A. MS (apci) m/z = 167.1 (M+H).

The ee% of the title compound was determined to be 92%.

Preparation I

L0
Y N
N N
CO,H
] Xy—F
N/
(R)-5-(2-(5-fluoropyridin-3-yD)pyrrolidin-1-y)pyrazolo[ 1,5-a]pyrimidine-3-carboxylic acid

[00429] Step A: Preparation of ethyl 5-(2-(5-fluoropyridin-3-yl)pyrrolidin-1-

yl)pyrazolo[1.5-a]pyrimidine-3-carboxylate. =~ Ethyl 5-chloropyrazolo[1,5-a]pyrimidine-3-

carboxylate (Preparation B; 0.50 g, 2.22 mmol), (R)-3-fluoro-5-(pyrrolidin-2-yl)pyridine
dihydrochloride (0.53 g, 2.22 mmol) and diisopropylethylamine (1.46 mL, 8.86 mmol) were
combined in isopropanol (2 mL) and heated at 95 °C for 70 hours. The crude product was
purified by reverse phase chromatography, eluting with 0-50% acetonitrile/water to yield the
title compound (540 mg, 68.6% yield). MS (apci) m/z = 356.0 (M+H).

[00430] Step B: Preparation of 5-(2-(5-fluoropyridin-3-yl)pyrrolidin-1-

ylDpyrazolo[1.5-a]pyrimidine-3-carboxylic acid. Ethyl 5-(2-(5-fluoropyridin-3-yl)pyrrolidin-

1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylate (0.540 g, 1.52 mmol) was dissolved in MeOH
(20 mL) and treated with 1IN NaOH (13 mL). After stirring for 5 days, citric acid (solid) was
added to acidify the mixture to pH 4-5. Saturated aqueous NaCl (10 mL) was added and the
reaction mixture extracted with DCM and EtOAc. The combined organic layers were
combined to afford 5-(2-(5-fluoropyridin-3-yl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-
carboxylic acid (0.49 g, 99% yield). MS (apci) m/z = 328.0 (M+H).

Preparation J

NH
Y

HiCO™ N

(R)-5-fluoro-2-methoxy-3-(pyrrolidin-2-y)pyridine

[00431] Step A: Preparation of 3-bromo-5-fluoro-2-methoxypyridine. 3-Bromo-5-
fluoropyridin-2(1H)-one (10.0 g, 52.1 mmol) and Ag,COs; (10.0 g, 36.5 mmol) were

combined in toluene (100 mL) and iodomethane (3.89 mL, 62.5 mmol) was added drop-wise.



>1000  (21.2) 209 17.1 >1000 (5.4) 210 3.3 >1000 (32.3) 211 4.2 >1000
(19.5) 212 38.0 >1000 (14.2) 213 6.8 >1000
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The reaction was stirred at ambient temperature overnight, filtered through Celite and the
solids were washed with toluene. The filtrate was concentrated and the residue was purified
on a silica gel column (5-25% EtOAc/hexanes) to afford 3-bromo-5-fluoro-2-
methoxypyridine (4.70 g, 43.8%) as a clear oil.
[00432] Step B: Preparation of (R)-5-fluoro-2-methoxy-3-(pyrrolidin-2-yl)pyridine.

Prepared by the method of Preparation A, substituting 2-bromo-1,4-difluorobenzene with 3-
bromo-5-fluoro-2-methoxypyridine in Step A. MS (apci) m/z = 197.1 (M+H). The ee% of
the title compound was determined to be 98 %.
Preparation K

L

NS Sy

CO,H

f XNy—F
HiCO™ N =
(R)-5-(2-(5-fluoro-2-methoxypyridin-3-yl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-

carboxvylic acid

[00433] Step A: Preparation of (R)-ethyl 5-(2-(5-fluoro-2-methoxypyridin-3-

yDpyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylate. =~ Ethyl 5-chloropyrazolo[1,5-

a]pyrimidine-3-carboxylate (Preparation B, 0.75 g, 3.32 mmol), (R)-5-fluoro-2-methoxy-3-
(pyrrolidin-2-yl)pyridine dihydrochloride (0.984 g, 3.66 mmol), diisopropylethylamine (2.32
mL, 13.3 mmol) and n-butanol (1.11 mL) were heated at 90 °C for 48 hours. The reaction
mixture was diluted with EtOAc and the mixture was washed with water, brine and saturated
NaHCOs. The organic layer was dried with MgSQs, filtered and concentrated afford a dark
orange oil. The oil was purified by silica chromatography, eluting with a 50-80%
EtOAc/Hexane gradient, to afford (R)-ethyl 5-(2-(5-fluoro-2-methoxypyridin-3-yl)pyrrolidin-
1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylate (0.72 g, 56.2 %) as a yellow foam. MS (apci)
m/z = 386.0 (M+H).

[00434] Step B: (R)-5-(2-(5-fluoro-2-methoxypyridin-3-yl)pyrrolidin-1-

ylpyrazolo[1.5-a]pyrimidine-3-carboxylic acid. To a suspension of (R)-ethyl 5-(2-(5-

fluoro-2-methoxypyridin-3-yl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylate (0.72
g, 1.868 mmol) in MeOH (9.34 mL) was added 1IN LiOH (3.74 ml, 3.74 mmol) and the
reaction mixture heated to 70 °C for 15 hours. After cooling, the reaction mixture was
concentrated and the resulting residue diluted in water. After acidifying with citric acid

(solid), the aqueous layer was extracted with DCM. The combined organics were dried with
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217 5.8 551 (61.7) 218 33.9 >1000 (24.6) 219 187.7
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MgSQ,, filtered and concentrated to afforded (R)-5-(2-(5-fluoro-2-methoxypyridin-3-

yl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidine-3-carboxylic acid (0.67 g, 100%) as a yellow

solid. MS (apci) m/z =357.9 (M+H).

Preparation L

NH

FsC

(R)-2-(5-fluoro-2-(trifluoromethyphenyl)pyrrolidine

[00435] Prepared by the method of Preparation A, substituting 2-bromo-1,4-
difluorobenzene with 2-bromo-4-fluoro-1-(trifluoromethyl)benzene in Step A. MS (apci) m/z
=234.1 (M+H). The ec% of the title compound was determined to be 90 %.

Preparation M
~ "N /N\
NS )§8

N~ N
CO,H
F

FsC

(R)-5-(2-(5-fluoro-2-(trifluoromethyl)phenypyrrolidin-1-yDpyrazolo[ 1,5-alpyrimidine-3-

carboxvylic acid

[00436] Step A: Preparation of (R)-ethyl 5-(2-(5-fluoro-2-(trifluoromethyl)phenyl)

pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylate. Ethyl 5-chloropyrazolo[1,5-

a]pyrimidine-3-carboxylate (Preparation B, 0.51 g, 2.26 mmol), (R)-2-(5-fluoro-2-
(trifluoromethyl)phenyl)pyrrolidine  hydrochloride (0.610 g, 226 mmol) and
diisopropylethylamine (1.12 mL, 6.78 mmol) were suspended in isopropanol (2.5 mL) and
heated to 120 °C for 24 hours. The reaction mixture was purified by reverse phase
chromatography eluting with 0-75% acetonitrile/water to yield the title compound (0.92 g,
96.4% yield). MS (apci) m/z = 423.0.0 (M+H).

[00437] Step B: Preparation of 5-(2-(5-fluoro-2-(trifluoromethyl)phenyl)pyrrolidin-1-

ylpyrazolo[1.5-a]Jpyrimidine-3-carboxylic acid. (R)-ethyl 5-(2-(5-fluoro-2-(trifluoromethyl)

phenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylate (0.92 g, 2.2 mmol) was
combined with 1N NaOH (25 mL) and MeOH (40 mL). The reaction mixture was stirred at
ambient temperature for 20 hours, followed by heating to 40 °C until complete. Citric acid

(solid) was added until the mixture was pH 4-5. Brine (10 mL) was added and this was
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extracted with DCM and EtOAc. The combined organic layers were concentrated and the
crude product was purified by reverse phase silica gel column chromatography eluting with
0-60% acetonitrile/water to yield 5-(2-(5-fluoro-2-(trifluoromethyl)phenyl)pyrrolidin-1-
yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic acid (0.45 g, 52%). MS (apci) m/z = 395.0

(M+H).
Preparation N
NH
X F
I ~
(R)-5-fluoro-2-methyl-3-(pyrrolidin-2-yl)pyridine
[00438] Step A: Preparation of 3-bromo-5-fluoro-2-methylpyridine: 2,3-Dibromo-5-

fluoropyridine (5.0 g, 19.6 mmol), Pd(PPhs), (1.13 g, 0.98 mmol) and methyl boronic acid
(3.52 g, 58.9 mmol) were combined in dioxane (50 mL) then treated with K,COs5 (8.13, 58.9
mmol) and water (10 mL). The mixture was purged with N, then heated to 110 °C in a sealed
vessel for 16 hours. The cooled mixture was partitioned between water (100 mL) and EtOAc
(50 mL) and the layers separated. The aqueous layer was extracted with EtOAc (2 X 50 mL)
and the combined organic phases were washed with brine (50 mL), dried over Na,;SOs,
filtered and concentrated. The residue was purified by silica gel column chromatography
eluting with 1-3% EtOAc/hexanes to afford the product as a white solid (1.20 g, 32% yield).
MS (apci) m/z =190.2 (M+).

[00439] Step B: Preparation of (R)-5-fluoro-2-methyl-3-(pyrrolidin-2-yl)pyridine:

Prepared by the method of Preparation A, substituting 2-bromo-1,4-difluorobenzene with 3-
bromo-5-fluoro-2-methylpyridine in Step A. MS (apci) m/z = 181.1 (M+H).

Preparation O

= N’N\
~ =~

N N
CO,H
I yF

-

N
(R)-5-(2-(5-fluoro-2-methylpyridin-3-yDpyrrolidin-1-yl)pyrazolo[ 1.5-alpyrimidine-3-

carboxvylic acid

[00440] Step A: Preparation of (R)-ethyl 5-(2-(5-fluoro-2-methylpyridin-3-

ylpyrrolidin-1-yl)pyrazolo[1.5-a]pyrimidine-3-carboxylate: To a solution of ethyl 5-
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hydroxypyrazolo[1,5-a]pyrimidine-3-carboxylate (Preparation B, Step A, 372 mg, 1.8 mmol)
in DMF (10 mL) was added (benzotriazol-1-yloxy)tris(dimethylamino)phosphonium
hexafluorophosphate (874 mg, 1.98 mmol). The mixture was stirred at ambient temperature
for 10 minutes then treated with DIEA (1.57 mL, 8.99 mmol) and (R)-5-fluoro-2-methyl-3-
(pyrrolidin-2-yl)pyridine dihydrochloride (455 mg, 1.80 mmol). After stirring at ambient
temperature for 4 hours the mixture was partitioned between 10% citric acid (50 mL) and
EtOAc (50 mL). The layers were separated and the aqueous layer was extracted with EtOAc
(2 x 30 mL). The combined organic phases were washed successively with water (30 mL),
saturated NaHCOs3 (30 mL), water (30 mL) and brine (2 x 30 mL), then dried over Na,;SOs,
filtered and concentrated. The residue was purified by silica gel column chromatography
eluting with 1% MeOH/DCM to afford the product as white foam (480 mg, 72% yield). MS
(apci) m/z = 370.0 (M+H).

[00441] Step B: Preparation of (R)-5-(2-(5-fluoro-2-methylpyridin-3-yl)pyrrolidin-1-

ylDpyrazolo[1.5-a]Jpyrimidine-3-carboxylic acid: To a solution of (R)-ethyl 5-(2-(5-fluoro-2-

methylpyridin-3-yl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylate (480 mg, 1.3
mmol) in a 1:1:1 mixture of THF:MeOH:water (30 mL) was added lithium hydroxide
monohydrate (164 mg, 3.9 mmol). The mixture was stirred at ambient temperature for 16
hours then concentrated to 1/3 volume, acidified to pH 3 with 1N HCI and extracted with
EtOAc (3 x 30 mL). The combined organic phases were washed with brine (20 mL), dried
over Na,SO,, filtered and concentrated to afford the title product as a white solid (381 mg,
86% yield). MS (apci) m/z = 342.0 (M+H).
Preparation P
NH
[y

—~

N

(R)-2-ethyl-5-fluoro-3-(pyrrolidin-2-yl)pyridine

[00442] Prepared by the method of Preparation N, substituting methyl boronic acid
with ethyl boronic acid in Step A. MS (apci) m/z = 195.1 (M+H).
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Preparation Q

7~ N’N\

(R)-5-(2-(2-ethyl-5-fluoropyridin-3-yDpyrrolidin-1-y)pyrazolo[ 1.5-a]lpyrimidine-3-

carboxvylic acid

[00443] Prepared by the method of Preparation O, substituting (R)-5-fluoro-2-methyl-
3-(pyrrolidin-2-yl)pyridine  dihydrochloride =~ with  (R)-2-ethyl-5-fluoro-3-(pyrrolidin-2-
yl)pyridine dihydrochloride in Step A. MS (apci) m/z = 356.0 (M+H).

Preparation R

F
\S
V -N
3 o =
o
OH

O
(R)-5-(2-(5-fluoro-1-methyl-2-0x0-1,2-dihydropyridin-3-yDpyrrolidin-1-yDpyrazolo[ 1,5-

alpyrimidine-3-carboxylic acid

[00444] Step A: Preparation of (R)-ethyl 5-(2-(5-fluoro-2-oxo-1,2-dihydropyridin-3-

yl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylate. To a mixture of (R)-ethyl 5-(2-
(5-fluoro-2-methoxypyridin-3-yl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidine-3-carboxylate

(1.0 g, 2.60 mmol, Preparation K, Step A) and AcOH (7.44 mL, 130 mmol) was added HBr
(4.76 mL, 33 wt% in acetic acid, 26 mmol) at ambient temperature. The reaction mixture
was heated at 90 °C for 2 hours. After cooling, the reaction mixture was diluted with EtOAc,
washed with water, saturated NaHCO3, and brine, dried with MgSO4, filtered and
concentrated. The crude material was purified by silica column chromatography, eluting

with 2-3% MeOH/DCM to yield the title product (0.73 g, 76%). MS (apci) m/z = 372.0

(M+H).
[00445] Step B: Preparation of (R)-ethyl 5-(2-(5-fluoro-1-methyl-2-oxo-1,2-
dihydropyridin-3-yl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylate. To a

suspension  of  (R)-ethyl  5-(2-(5-fluoro-2-oxo0-1,2-dihydropyridin-3-yl)pyrrolidin-1-
yl)pyrazolo[1,5-a]pyrimidine-3-carboxylate (0.73 g, 1.97 mmol) in DMF (10 mL) at 0 °C
was added LiH (20 mg, 2.36 mmol). After stirring for 30 minutes, a solution of Mel (0.56 g,
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The mixture was extracted with EtOAc (3x), washed with water and brine, dried with
MgSO4, filtered and concentrated. The crude material was purified by silica column
chromatography, eluting with 2.5% MeOH/DCM to yield the title product (0.64 g, 85%). MS
(apci) m/z = 386.0 (M+H).

[00446] Step C: Preparation of (R)-5-(2-(5-fluoro-1-methyl-2-0x0-1,2-dihydropyridin-
3-yD)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic acid. Prepared by the method
described in Preparation K, Step B using (R)-ethyl 5-(2-(5-fluoro-1-methyl-2-oxo-1,2-
dihydropyridin-3-yl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylate to yield the title
compound (0.571 g, 96% yield). MS (apci) m/z = 358.0 (M+H).

Example 1
F

)V

(R)-N-tert-butyl-5-(2-(2.5-difluorophenyDpvyrrolidin-1-yDpvrazolo| 1,5-alpyrimidine-3-

carboxamide
[00447] To a solution of (R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidine-3-carboxylic acid (Preparation C, 20.0 mg, 0.058 mmol) and HATU (24.3 mg,
0.064 mmol) in dry DMF (0.4 mL) was added tert-butyl amine (12.7 mg, 0.174 mmol)
followed by diisopropylethylamine (22.5 mg, 0.174 mmol). The mixture was stirred under an
atmosphere of N; for 18 hours and was added to H,O (3 mL) and mixed. The mixture was
extracted with EtOAc and combined extracts were washed with 1M HCI, H,0, saturated
NaHCO3 and dried over MgSO4. The solution was eluted through a SPE SiOH column
eluting first with 50% EtOAc-hexanes then with EtOAc. The EtOAc pool was concentrated
and the residual colorless glass was treated with hexanes give a white suspension. The
hexanes were removed, and the solid was washed with hexanes and dried in vacuum to afford

the title compound as a white solid (20 mg, 90%). MS (apci) m/z =400.1 (M+H).
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Example 2
F

. fi
N
Cr
NH
O

(R)-5-(2-(2.5-difluorophenyDpyrrolidin-1-y)-N-(pyridin-2-vl)pyrazolo[ 1.5-a]pyrimidine-3-

carboxamide
[00448] The title compound was prepared according to the procedure outlined for
Example 1, using 2-aminopyridine (2 equivalents) heating at 90 °C for 7 hours. The crude
material was purified out by SiO;, column chromatography (50% EtOAc-hexanes) to give the
title compound as a white solid (45% yield). MS (apci) m/z =421.1 (M+H).

Example 3

F
ooz f\N’N\
NH
© N
~3

(R)-5-(2-(2.5-difluorophenyDpyrrolidin-1-y1)-N-(3-methylpyridin-2-y)pyrazolo[ 1,5-

alpyrimidine-3-carboxamide

[00449] To a suspension of (R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-

a]pyrimidine-3-carboxylic acid (Preparation C, 25.0 mg, 0.072 mmol) in CCl4 (1.0 mL) was
added thionyl chloride (0.10 mL) and the mixture heated at reflux for 4 hours. The mixture
was cooled to ambient temperature and was concentrated to a brittle foam. The foam was
dissolved in pyridine (2 mL), 2-amino-3-methyl-pyridine (9.3 mg, 0.086 mmol) was added
and the mixture was heated at 90 °C for 20 hours. The reaction was cooled to ambient
temperature and the pyridine evaporated. The residue was partitioned into 1M NaOH and
EtOAc, mixed and the FtOAc layer removed. The aqueous layer was extracted with EtOAc
and combined EtOAc fractions were washed with H,O, saturated NaCl and dried over
MgSOQO,. The solution was filtered and concentrated, and the resulting solid was washed with
dry Et,0 to afford the title compound as a white solid (7 mg, 29%). MS (apci) m/z = 435.1
(M+H).



76.7 >1000 >1000
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Example 4

FQF 7NN
=
>

(R)-5-(2-(2.5-difluorophenyDpyrrolidin-1-y1)-N-(2-morpholinoethypyrazolo[ 1,5-

alpyrimidine-3-carboxamide

[00450] The title compound was prepared according to the procedure outlined for
Example 1 using 2-morpholinoethanamine (1.5 equiv). The combined EtOAc extracts were
washed with 1M Na,COs;, H,0, saturated NaCl and dried over MgSQO,. The solution was
filtered through a SPE SiOH column cluting first with EtOAc and then with 10%
MeOH/EtOAc. The MeOH/EtOAc pool was concentrated and the residual colorless glass
was triturated with hexanes to give fine white precipitate. The solvent was decanted and the
solid was washed with hexanes and dried in vacuum. This afforded the title compound as a
white solid (79%). MS (apci) m/z =457.1 (M+H).
Example 5

F

FQ /(\N;N\
-

(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-y1)-N-((5-methylfuran-2-y)methyl)pyrazolo[1.5-

alpyrimidine-3-carboxamide

[00451] The title compound was prepared according to the procedure outlined for
Example 1 using (5-methylfuran-2-yl)methanamine (1.5 equiv.) The dried EtOAc solution
was filtered through a packed Celite plug and concentrated. The residual colorless glass was
treated with Et,O until dissolved then diluted with hexanes to give a white suspension.
Solvents were decanted, the solid washed with hexanes and dried in vacuum. This provided

the title compound as a white solid (43% yield). MS (apci) m/z = 438.1 (M+H).

(64.2) (98.5) (20.2) (34.8) 93 5.1 >1000 >1000 >1000

(8.2)
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Example 6

a
-N
o
o
N

N

T

~="X

(R)-5-(2-(2.5-difluorophenyDpyrrolidin-1-y1)-N-(1-methyl-1H-pyrazol-3-y)pyrazolo[1.5-

alpyrimidine-3-carboxamide

[00452] The title compound was prepared according to the procedure outlined for
Example 3 using 1-methyl-1H-pyrazol-3-amine (1.5 equiv.) at ambient temperature for 64
hours. The crude EtOAc solution was cluted through a SPE SiOH column (EtOAc clution)
and concentrated. The residual white solid was washed with 10% Et,O-hexanes and dried in
vacuum to afford the title compound (47% yield). MS (apci) m/z = 424.1 (M+H).

Example 7

O

OH

5-((R)-2-(2.5-difluorophenypyrrolidin-1-y1)-N-((trans)-4-hydroxycyclohexyl)pyrazolo[1.5-

alpyrimidine-3-carboxamide

[00453] The title compound was prepared according to the procedure outlined for
Example 1 using trans-4-aminocyclohexanol (1.5 equiv). The combined EtOAc extracts
were washed with 1M Na,COs, H,O, saturated NaCl and dried over MgSO4. The solution
was filtered through a Celite plug, concentrated and the residual colorless glass was treated
with hexanes to give a white suspension. The hexanes were decanted and the solid washed
with hexanes and dried in vacuum. This afforded the title compound as a white solid (86%

yield). MS (apci) m/z =442.1 (M+H).



(42.1) (8.3) (14.8) 123 6.3 >1000 >1000 >1000 >1000 (22.0) (49.1) (8.9)
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Example 8

o

-N

szN\

= o

o
IV oy

(R)-5-(2-(2.5-difluorophenyl)pyrrolidin-1-yl)-N-(1-hydroxy-2-methylpropan-2-

vl)pyrazolo[1.5-a]pyrimidine-3-carboxamide

[00454] The compound was prepared according to Example 3 using 2-amino-2-
methylpropan-1-ol (4 equiv.). In this instance, the amine was added to the crude acid
chloride in THF at 0 °C and the mixture was stirred for 15 hours during which time the
temperature reached ambient temperature after 1-2 hours. The reaction mixture was
partitioned into H,O and 50% EtOAc-hexanes. The organic layer removed and the aqueous
layer was extracted with 50% EtOAc-hexanes. The combined organic fractions were washed
with 1M NaOH, H,O and saturated NaCl. The solution was dried over MgSQO, and eluted
through a SPE SiOH column eluting first with 50% EtOAc-hexanes then with EtOAc. The
EtOAc pool was concentrated and residual colorless glass was dissolved in Et,0. Hexane
was added and the resulting white suspension was concentrated to afford the title compound
as a white solid (57% yield). MS (apci) m/z=416.1 (M+H).
Example 9

F

ﬁ
5

(R)-5-(2-(2.5-difluorophenyDpyrrolidin-1-y1)-N-(2-methyl- 1 -morpholinopropan-2-

vl)pyrazolo[1.5-a]pyrimidine-3-carboxamide

[00455] The title compound was prepared according to Example 4 using 2-methyl-1-
morpholinopropan-2-amine (1.5 equiv). The compound was isolated as a white solid after

Si0, chromatography using EtOAc for elution (83% yield). MS (apci) m/z = 485.2(M+H).



(14.3) (33.9) (7.2) (13.4) 98 9.0 >1000 >1000 >1000 >1000 (8.8) (27.8)
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Example 10

QF
F f f\NzN\
p NS Sy
NH
o A\

(R)-5-(2-(2.5-difluorophenyDpyrrolidin-1-y)-N-methylpyrazolo[ 1.5-a]lpyrimidine-3-

carboxamide
[00456] Prepared by the method as described in Example 1, substituting tert-butyl
amine with methyl amine, to provide the final product as a white solid (34 mg, 83% yield).
MS (apci) m/z = 358.1 (M+H).

Example 11

(R)-1-(5-(2-(2,5-difluoropheny)pyrrolidin-1-yD)pyrazolo[ 1.5-alpyrimidine-3-

carbonyl)piperidine-4-carboxylic acid

[00457] Step A: Preparation of (R)-ethyl 1-(5-(2-(2.5-difluorophenyl)pyrrolidin-1-yl)

pyrazole [1,5-a]Jpyrimidine-3-carbonyl)piperidine-4-carboxylate: Prepared by the method as

described in Example 1, substituting tert-butyl amine with ethyl piperidine-4-carboxylate.
The crude material was purified by preparative TLC plate, eluting first with EtOAc and then
10% MeOH/EtOAc to afford the title compound (49 mg, 88% yield). MS (apci) m/z = 484.1

(M+H).
[00458] Step  B: (R)-1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]
pyrimidine-3-carbonyl)piperidine-4-carboxylic acid: (R)-ethyl 1-(5-(2-(2,5-di

fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carbonyl)piperidine-4-carboxylate
(49 mg, 0.10 mmol) was dissolved in 1:1 THF/MeOH (1.0 mL) and 1M LiOH (0.20 mL, 0.20
mmol) was added. The mixture was stirred at ambient temperature for 2 hours and the
reaction mixture was concentrated. The residue was diluted in water and the mixture
acidified with 2N HCI. The mixture was extracted with DCM and EtOAc. The combined
organics were washed with brine, dried with MgSQy, filtered and concentrated. The residue
was triturated with hexanes and the resulting white suspension was concentrated to afford the

final product (43 mg, 92 % yield) as a white solid. MS (apci) m/z=456.1 (M+H).
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overni ght at anbi ent tenperature con8ent ted NH4CH (10 5 nL) was added
and the reagf as, & | 2 -{‘Hrf§ filtered
t hrough Cel ( rltrate was
washed with a 1NIaqueous Heabeﬁwmmp@nhﬁ@vﬁﬁkéﬁ@mﬂubrrne The organi c | ayer
was filtered and concentrated and the crude oroduct was purrfred by silica
col um Qm%t ogrdphyt: Taeppratin off ¢By-athvlgds : i & i

(R -ter v

oi |l (23 ! Q‘ 0C on
(R -2- ((%sdf_rthédflh tEQamphaehly |sl)rlFBY1ttrtm|gl @htyﬂ @)1pe'lelt(eR)-cthbiylatb u:tnr,ﬁ ethyl 2-(piperidin-

2-(2,5-di fluorophenyl) %grro i di ne-1-carboxyl at ﬁ%g 84. 4 mmol) was
added AN PREE NG PR @5685%ﬁ%¥d)ﬁﬁ§é%“§Pﬁﬁrr b@wa ient tenperature

for 2 Nebigy et Niel 280 1Pt adgﬁd@”ﬂg—t%g.pé MlifiofBeind il Ol 10

m nut e resul ting sl

hydr ochilpryiatelof hBta]mslrﬂtdtM’el-I-earbmisllﬁ)nﬁelﬂnﬂ4q'l)acé[& aehd: aPmepiroe af dewribads i, t he
HCl salt pr duct mas di sper se m xture of Et0Ac (200 nL and

sol ut i d epB R aaf§> § hPrfgl pet wreg,ééaawfdéasaﬁﬁntewe 1%tdtt§<§teccﬁyer
was exgﬁact@ﬁl ]MﬂHgtOAC The conbrned organic extracts were filtered and

concentrated to give the desired product as a liquid (13.2 g, 85%yield).

[ 00418] The enantioneric excess (% Eeimple 13

(R -2-(2,5-di fluorophenyl)pyrrolidine was determ ned as follows: To an

et hanol solution of (R)-2-(2,5-0d; ﬁorophenyl)pyrrolidine was added excess

N—(2,4-dinitro-5-f|uoropheny1)- ani ne anide (FDAA, Marfey's reagent).
WO 2011/ 006074PCT/ US2010/ 0415 T e’ ure was heated to reflux for
approximately two m nutes. After anbi ent tenperature, the

reaction mxture was diluted witR acetonit “e and anal yzed by HPLC (YMC

ODS-AQ 4.6 x 50 nm 3 | am 120A col um mobil €\ phase: 5-95% solvent B in A

sol vent A: H20/ 1% i PrOH 10 nNIannDnruntacetaié, and solvent B: ACN 1% i PrOH

/10 nNIannDnruntacetate fIOM/rate 2 nL/nln) The enantronerrc EXCess

(ee% R)cuelapiopml-$+(2 wapheayhp 2] 3 e ing

derlvatlves forned A 1l 1 racenlc(ﬁha&ggyg was prepared accordlng t he sane

procedure descri bed herein, repla (2, 5-

di f | uorjopdeany! ) pyRregired ibpethwi rbthod as) dederiiddSmd Ekdrdpleop Rabytitntigr teel-bdiine.

The ee% of the title conpound obtained as descri bed above was determned to

be > 93MINPMEHAYAIOPEPABIRIR Thenrelopaterialpypy purdicdchy pepppiey SLLEIpNSG - 4
rim 0 f

Py AL BEEROAL N @ %{ré‘opl ér%n% nég%ﬁ%de t%ﬂﬁ@;@&ﬁcg}ﬁ% whkd¥lid (28 mg,

5- hydroxypyrazolorl

3- antndBﬂkbﬁkDazaieméﬂm&sz%MUa@e+H25 0 g, 161 nmol ) and (E)-ethyl 3-

et hoxyacrylate (35.8 m, 242 mol ) were mxed in DMF (537 nL). Cesium
carbonate (78.7 g, 242 nmol) was aBRMBPKA4 the mixture heated to 110 C for
15 hours. The reaction m xture was gooled to anbient tenperature and
acidified wwth HOAc to pH 4. Th suItant precipitate was filtered and
washed with water and Et OAc, | ng eNtltIe conmpound as a fluffy white
solid. Additional materi al maSFobtar ed y\ an aqueous workup. The filtrate
was concentrated to renove the luted in Et 0OAc (500 nL) and
washed with H20. The resultant p p|tat tNM t he Et OAc | ayer was filtered
and washed with water and EtOAc to obtairP ad@iti onal product. The solids
were pooled and dried in vacuumto afford et 5-

hydr oxypyrazol o[ 1, 5- a] pyri m di ne- 3-carboxyl ate (33.3 g, 100 %yield) as a
fluffy white solid. M5 (apci) mz = 206.2 (MH). [00420] Step B: Preparation
of ethyl 5-chloropyrazol orl, 5-al pyrim di ne-3-carboxyl ate. Ethyl

5- hydroxypyrazol o[ 1, 5-a] pyri m di ne- 3-car boxyl ate (22.7 g, 110 nmmol) was
suspended |n phosphoryl trrchlorrde (100 nL) and heated to reflux After

4 . T 1




yl)pyrazolo [1,5 -al pyrimdine-3 -carboxylic acid. (R -ethyl 5 -(2-(2,5 -
di fl uorophenyl ) pyrrolidin-I-yl)pyrazol o[ 1, 5-a] pyri m di ne- 3-car boxyl ate
(2.13 g, wozBimosd7’y was suspended in EtOH (28.6 nL) andprheatsedoas1ss® C for
20 min (honogeneous). 1M aqg. LiOH (11.4 m, 11.4 nmol) was added and the
reaction m xture was heated for 15 hO?J}S at 90 C. After cooling, the
reaction mxture was concentrated, diluted with water and washed wi th EtOAc
t o r enpvé¢R ahycweivbaadise@-@t adiffunthpivedyd)pyadolidihhe ybpytasuls| 1L Bylpyrieding-Aen
acidified to pH 1 using 2N HC1. After extracting with DCM and Et OAc, the
conbi ned organic fractions were drSeRPXaMide \y504, filtered and concentrated

to aff ) - 5- (= . . T :

i 1 or SRRy ) pyr AT ERH. the psthod s desgribed. iny Example | subsfituting terbuedl o,
(1. 82 gmifR witltgydshuaarangid, tyedrboide bt ifichal Mod(etpad ) willie solBLIOmMgM8RYe WO
2011/ 006074PCT/ US201 /041538 72 Preparation D NH

(R) - 2- (3cl)- Medppa b3 py?s-6IMdithe [ 00423] Prepared by the nethod of
Preparation A, substituting 2- bron@,-ﬁénére 1@i f 1 uor obenzene with

1- brono- 3-fl uorobenzene in Step A apci) mz = 166.0 (MtH). The ee% of

the title conmpound was determ ned _t6 be 94 % Preparation E N -N fR -5
-(243 -fluorophenyl)pyrro lidin yl)pyrazo lo [1,5 -al pyrimdine-3
-carboxylic acid [00424] Step Al e —i\n of (R)-ethyl

5-(2-(3-fluorophenyl)pyrrolidifm-1% ~
yl ) pyrazol or 1, 5-al pyri m di ne-3-c¢ xyNat @\ Prepared according to the

nmet hod of Preparation C, substit g (R)O =2, 5- di f1 uor ophenyl ) pyrrolidi ne
in Step Awith (R-2-(3- fluorophenyl)pyrroliMXine. M5 (apci) mz = 355.0
(MtH). [00425] Step B: Preparation of (R)-5
-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazol o\}1,5 - al pyri mdine-3
-carboxylic acid. (R-ethyl 5 -(2-(3 -fluorophenyl)pyrro lidin-1 -yl)pyrazo
lo [1,5 - a] pyN-(28)-biey8eal. bieytaatleyl§-0-(7)-2+2.3-dAucropichypgrdidipénded i n
EtOH (10.7 nmL) and the mixture was heated at 90 C f 20 m nutes
(honmogeneous). 1M aqueo¥d Qleld p-agyramnidine- was added and the
reacti It ure f : : tier, i

reacti 320£n81?§t ure wa rgtg%g:tﬂ% rﬂa?l%ﬂelc(}j(?5 agﬁég%%gﬁavbﬁ?%&mt erl’aSHdQ R&g@ggﬁwﬁgﬁl Et OAc
t o r enomenamythu@Re-dodyetb 3.2 dlidpreg-Iramerel. al'he dinde agusrmlsvak pyaficdvbg reveese

idified H 4 usi 2N HC1. Af [ i t.h and Et 0A h
Conbi ndiet SRmEOBHpEY dpee i Pé&b‘\%r%q%goé%f?z‘wf% 1 WFATSAAC COMPEHIC 4t od o
afford a(»@ii’ce[Ss‘o(li%l‘(ﬁfB{ ,920,AR08NY MPUDER b nrseh v,

yl ) pyrazol o[ 1, 5-a rimdine-3-carboxylic acid (0.60 g, 85.7 %yield) as a
gl assy yellow solid. M5 (apci) n zExamBglé.16 (MrH). WO
2011/ 006074PCT/ US2010/ 041538 73 Preparation F NH H3C 0O

kKR) - 2- (5-f | uor o- 2- net hoxyphen rrolidine [00426] Prepared by the nethod
of Preparation A substitutin brono-1, 4- di fl uorobenzene with
2-brono- 4-fluoro- 1 -nethoxybenzenennstlep A MS (apci) mz = 196.1 (MtH).

The ee% of the title corrpourfd S e
CO2H F H3C 0 fR)-5 -(2-(5-fl uoko-g- mt hoxyphenyl ) pyrrolidin-1-yl)pyrazolo
[1,5 -al pyrimdine-3 -carboxyl} acid 7ldin a seal ed tube, ethyl
5-chl oropyrazol o[ 1, 5-a] pyri m di ne- 3- car box@*a&/e

(R)-5-(2-(2.5-difluorophenyDpyrrolidin-1-yI)-N-(1-

ed to be >99 % Preparation GN N

(hydroxymethyl)cyclopropyl)pyrazolo[1.5-alpyrimidine-3-carboxamide

[00464] Prepared by the method as described in Example 8, using (1-
aminocyclopropyl)methanol (1.5 equiv.) the procedure described for Example 8. The title
compound was obtained as a white solid (35% yield). MS (apci) m/z=414.1 (M+H).



(Preparation B, 500 ng, 2.22 nmmol),

(R)-2-(5-fl uoro-2-nmet hoxyphenyl ) pyrrolidine hydrochloride salt (513 ng,

2. 22 mmolwp 2andhoei7ssopr opyl et hyl am ne (0. 774 i, 4. 43 nmror)usSeew@41588rbi ned
in isopropanol (2 nL) and heated at 160 C for 3 days. 2N NaCH (6 nmlL) and
MeOH (5 nmL) were added and the reactigg m xture stirred at anbient
tenperature for 24 hours, followed by heating to 40 C for 3 hours. The
reaction was partially concentrat eBxamplkdt’ed wi t h sat urated aqueous NH4AC1
(10 nL) and the m xture extracted with Et OAc. The conbi ned organic extracts
were filtered, concentrated angs+hé residue purified by reverse phase
chromat ography eluting with O-ac/ onjtrile/water to yield the title
conmpound as a pink solid (254rhg:z 32. 2% Yield). M5 (apci) mz = 357.0
(MtH). Preparation HNH N kR)- W ON0-6- (pyrrolidin-2-yl)pyridine WO
2011/ 006074PCT/ US2010/ 041538 74 428] red by the method of
Preparation A, substituting 2-bronp-1,4- di or obenzene with
3-brono-5-fluoropyridine in Step A. M5 (apci) mz = 167.1 (MtH). The ee% of
the titl®g)somnowngieiopHet#pToadint QyRN-P2#ydBkeoahéhiBRogyPyrabbio[ 0% H F N
fR)-5 - (245 -fTuoropyridin-3 -yl)pyrro ITidin-1-yl)pyrazo To [1,5 -al

pyrim di ne-3 -carboxylic aci dlpyr0oodme}iStaspoxamif® epar ati on of et hyl

5-(2-(5; ropyrd di n- 3-vyl rrolidin-1- vy yrazol o 5 -.al rimdine-3
> ar baHATC P L Grad R, B Sihad o) bl YA TG it nusiBe - PREGS  o
( Pr epardéthPRrdpan -804 e&uia.g. TR ditle compound was obtained as a white solid (62%
(R)-3-fluoro-5-(pyrrolidin-2-yl)pyridine dihydrochloride (0.53 g, 2.22
mol ) aneddi MSdppopyplzet AV .Aviidl)( 1. 46 L, 8.86 nmol) were conbined in

i sopropanol (2 nL) and heated at 2@%“ r1870 hours. The crude product was
purified by reverse phase chromat a&BPl@ eluting with 0-50%
acetonitrile/water to yield the_tjrtle conpound (540 ng, 68.6%yield). M

(apci) mz = 356.0 (M+H). [00480] St epB: Preparati onof5 -(2-(5
-fluoropyridin-3 -yl)pyrro |igkacl Zw-Npyrazo lo [1,5 -al pyrimdine-3
-carboxylic acid. Ethyl 5 -(2-(5 LG yridin-3 -yl)pyrro

| i di n1-yl)pyrazol o[ 1, 5-a] pyri mdi le-8-cayb @ate (0.540 g, 1.52 mmmol) was
di ssolved in MeOH (20 nmlL) and treated wi’t B\ 1N NaOH (13 nlL). After stirring
for 5 days, citric acid (solid) was added to acidify the m xture to pH 4-5.
Sat ur at ed @qUBSEY284 b, Sradpemshin-giw(red-ext r act ed
wth DCM and EtOAc. The combjne A0-6. ehSoler eI co[mi ned i[O afford 5
—1- olo[15 -a

pyri ni doogss} - carteonsd tempsind W& pp@ed 9%y ingltid adVBestaB& )n Fkamplc 328. 0
(MtH) . Preparation J NH ) )

f R) - 5- fusiigr V- 2yretifiax3roB (1.9 ywary)-i dibs-BGA9 poali Wisneoncpmorsd pigi e msidual

Pr epar at i -bromo- 5- . A" i.di e, 3-Br - b .

F1 uor o PRt F Rt gL TR il g e Ry suspengiong g
mol )  wedseconodhirangictol divd teutRecondfdlndag aavtdtcl ftia e Ysaneldy. M3 (apti) no2 =5

nmol ) was added drop-wi se. WD 2011/006074PCT/ US2010/ 041538 75 The reaction
was st idtddMitHanbi ent tenperature overnight, filtered through Celite and
the solids were washed with tolueng al;[@eelgiltrate was concentrated and the
residue was purified on a silica ge% col'um (5-25% Et OAc/ hexanes) to afford

3-brono-5-fl uoro-2- nethoxypyridime (4.70 g, 43.8% as a clear oil.

-N
S f\N D
= e
C/\‘ N wOH
)
o

(5-((R)-2-(2,5-difluorophenyl)pyrrolidin-1-yD)pyrazolo[1.5-a]pyrimidin-3-y1)((R)-3-

hydroxypyrrolidin-1-ymethanone

[00467] Prepared by the method as described in Example 18 using (R)-pyrrolidin-3-ol
(2.0 equiv.). The title compound was obtained as a white solid (99% yield). MS (apci) m/z =
414.1 (M+H).



[ 00432] Step B: Preparation of

(R)-5-fl uoro-2-nmethoxy-3-(pyrrolidin-2-yl)pyridine. Prepared by the nethod
of Preparw0i2on/obgo7gubsti tuti ng 2-brono-1, 4-di f| uor obenzene/vsedaio/ 081538

br omo- 5-f | uor o- 2- met hoxypyridine in Step A, M5 (apci) mz = 197.1 (MH).
The ee% of the title conmpound was detg?nined to be 98 % Preparation KN -
CO2H F H3CO N fR)-5 -(245 -fl uoro-2-nethoxypyridin-3 -yl)pyrro lidin-1
-yl)pyrazo lo [1,5 -al pyrimdi ne-Bxample@0boxylic acid [00433]Step A
Preparation of (R)-ethyl 5-(2-(5- quoro 2- met hoxypyri di n- 3-
yl)pyrrolidin-1-yl)pyrazolo [1 pyrlnldlne 3 -c arb oxylate .Ethyl 5
-chloropyrazo lo [1,5 - a] pyr| w gy boxyl ate (Preparation B, 0.75 g,
3.32 mol), (R -5-fluoro-2 oXy- 3 roIidin-2-yI)pyridine

di hydrochl ori de (0.984 g, 3 66 opropylethylanine (2.32 nm., 13.3
mmol ) and n-butanol (1.11 ni) wer heate H90 C for 48 hours. The
reaction mxture was diluted with EtO0Ac and e mxture was washed with
wat er, brine and saturated NaHCO3. The organi @ | ayer was dried with M504,
filtered and concentrated afford a dark orange oil. The oil was purified by
S:c } ' Cg ?%Wftzﬁozlgsmmﬁieﬁww&dﬂdﬁm@1%&4%%&&8%-’5‘%&%@1%@%@&1145-t 0

af f or e

5- (2-(5-fl uor o- 2- met hoxypyr i dimzmaidingdyearboNadiidd - y| ) pyr azol o[ 1, 5-a] pyri mi di

Uiy S IPBERE o ol imtpinde W Pl So Vb B e ARt § it

I'i di n- ketrahphd}dRYHER @44 amine 92 ﬂa&cﬁwy M Phd EtB AcCASA10% NS icon@&gkidied Tohd@ the
suspensi on of (R)y-ethyl 5-(2-(5

f | uor o-resigal weloyleys Blabnwas yhsmiwd o1 Eefdfc. | Hexpppraoreladded amd resplipei whith ne- 3
- b | at |VEOH 9..34 L 3.74
i 3. PHoS gk PhertpRaCeTOR bno i B HR N i B ERE bk <Mt e

coollngﬁ @ﬁﬁvjeaggqqnﬁmnxture was concentrated and the resulting residue
diluted in water. After acidifying with citric acid (solid), the agueous
| ayer was extracted with DCM The Exampked organics were dried with WO
2011/ 006074PCT/ US2010/ 041538 76 5?804 filtered and concentrated to

af forded (R)-5-(2-(5-fluoro-2- oxypyri di n- 3-

yl ) pyrrolidin-1- yI)pyrazoIo[l dlne 3-carboxylic acid (0.67 g,
100% as a yellow solid. M5 (fapci /K?} 357.9 (M+tH). Preparation L

(R -2-(5-fluoro-2-(trifluorometfyl)) ph enyl yrrolidine [00435]Prepared by
the nethod of Preparation A, subStitutidg bronD 1, 4- difluorobenzene with
2- brono-4-fluoro-1-(trifluoronethyl)benzeneZin-Step A M (apci) mz =
234.1 (MtH). The ee%of the title conpound W&s determined to be 90 %

Prepar ati gy MM NahuRoftentd)byrrolidin-1-y)-N-((1 -methyl-1H-imidazol-4-yl)methyl)

pyrazole[1.5-alpyrimidine-3-carboxamide

[00469] Prepared by the method described in Example 1 substituting tert-butyl amine
with (1-methyl-1H-imidazol-4-yl)methanamine. The crude material was purified by reverse
phase chromatography, eluting with 0-100% acetonitrile/water to yield the title compound as
a white solid (22 mg, 43% yield.). MS (apci) m/z = 438.1 (M+H).

Example 22

F

-N
P
N
N~ N7
7 NH

—

N
(R)-5-(2-(2.5-difluorophenyDpyrrolidin-1-y1)-N-((1-methyl-1H-pyrazol-4-

yvDmethypyrazolo[1,5-a]pyrimidine-3-carboxamide




F3C (R)-5-(2-(5-fluoro-2-(trifluoronethyl)phenyl)pyrrolidin-1-yl)pyrazolo
[1,5 -al pyrimdine-3 - carboxylic acid [00436] Step A: Preparation of

(R) - et hylwB-202/00607f#1 uor o- 2- (tri fl uor omet hyl ) phenyl) PCT/US2010/041538
pyrrolidin-I-yl)pyrazolo [1,5 -al pyrimdine-3 - carboxylate . Ethyl 5 -
chl oropyrazo |l o [1 5 - a]lpyrimdine-3 6arboxy| ate (Preparation B, 0.51 g,
2.26 mol), (R -2-(5-fluoro-2- (trifl uororret hyl ) phenyl ) pyrroli di ne

hydrochl ori de (0.610 g, 2.26 nmol) and d| i sopropyl ethylamne (1.12 nm, 6.78
mol ) were suspended in_isopropanol and heated to 120 C for 24

hours. [#t7Meact ifBprateckbuths e 06@:@%@@@ iy X?@Q@r%éubéﬁ%@gé?ﬁéﬁﬁ’ﬂ 8 hy
| uti t 92
86“41%%. B R R AT SR She. it St S hus rIMRP B Seddhn &
- ( 2- (fhasd ¢h1011n®‘eogl=a@hy i G‘hhﬂu(gr Wft’&()hl}(]O}Vphk&Itt)ﬂﬂ)rtbg/Wlater ko dicht the titlg Ichmpoazdad o
g 2or b ubie oS Sl ME e i (R Ry - (25
phenyl ) pyrrolidin-I-yl)pyrazol o[ 1, %‘ﬂ: rjism di ne- 3- car boxyl ate (0.92 g, 2.2
mol ) was conbined with 1IN NaOH (2 gmand MeOH (40 nlL). The reaction

m xture was stirred at anbi ent/@ﬁoerature for 20 hours, followed by

heating to 40 C until conplete itric acid (solid) was added until the

m xture was pH 4-5. Brine (1 4 S ed and this was WO

2011/ 006074PCT/ US2010/ 041538 77 A d with DCM and Et OAc. The conbi ned
organi c | ayers were concentr at e@nd th rude product was purified by
reverse phase silica gel colum chromat®griaphy el uting with 0-60%
acetonitrile/water to yield

5-(2-(5-fluoro-2-(trifluoronethyl)phenyl)py /I’gqldl n- 1 -

yI)pyrazoI 0[1 5-a] pyrlmdl ne- 3- carboxyllc acNd (0.45 g, 52% M5 (apci) mz
= 395.0 (MrHR _5;? :
fR) - 5-fl uor o= Z=mett p i dr n- 2 ai 00438

Preparation of 3 -br ovrlbetﬁvléwram@ﬂz- Iﬁmidandan’mexamﬂ;:B Di br omo-5 -
fluoropyridine (50 g, 19.6 Pd(PPh3)4 (1. 13 0.98 and net hyl
bor oni cﬁ‘%ﬂdl (3. éﬁ%aredshygh%%i d\fJ@?Cél 66 AbiErarDien! aigt@se%\wég(t% Pr{

treate g@g@i d

pur ged%ﬁ%qh t Fﬁé%%ﬁgdé %i&gm&h}lﬁgaﬂs%g ed vg?srg%l)waf l;lﬁﬁ{gli )ngéxger

cool ed phaxdt echremutagrapay tdlitirgnedh lOe]tOﬂ@/emcemn@ﬂe/M&ﬁ tamizkldathd tift @Ampoail ansL) and

the | ayers, swgﬁﬂated The g eous was r;Eé/r’acted with EtOAc (2 x 50

m) and Vhi& FRHaw 87 Gars p%%@é?c é_ﬁg Wilth brine (50 ni), dried

over Na2504, filtered and concent rﬁ:{zﬁﬂp leDje residue was purified by silica

gel col um chromat ogr aphy el ut| ng wt 3% Et 0Ac/ hexanes to afford the

product as a white solid (1.2 F32%yield). M5 (apci) mz = 190.2 (M).

[ 00439] Step B: Preparation of

(R)-5-fluoro-2-nmethyl- 3- (pyrr /E? IN pyr|d| ne: Prepared by the nethod
ep

of Preparation A, substitutFng =2 4-di fl uor obenzene with 3-

br ono- 5-f | uor o- 2- rrethylpyrldl I\/B(apm) mz = 181.1 (MH).
Preparation O N -N CO2H F N

(R -5-(2-(5-fluoro-2-net hyl pyr|d|n 3- ylcipy l'idin-1-yl1)pyrazolo
1-1,5-al pyrimdine-3- carboxylic acid [004 ]S(gep A. Preparation of
(R -ethyl 5-(2-(5-fluoro-2-nethyl pyridin-3-

yl)pyrrolidin- I-yI)pyrazoI orl,5-al pyrimdi ne Ngar boxyl ate: To a sol ution
of et hyl 5-R , . 1

78 hydroxy

372 ng, 1.8 mmol) in D|VFm(r3,£bléT1l-)5 %ﬁrlﬁﬁﬂﬂh carboxarmde
(benzotriazol -1-yl oxy)tris(di met hyl am no) phosphoni um hexaf | uor ophosphat e

(874 ng0047298 mdirgparqthiy todmethed aserided i E&armpledrrﬁm@ﬁtutmér?%ﬂomyd; pRifor 10
m nut es trea t Lo,

(R 5 T URT a2 ARt e Rhaipat gy o B s RSB et g,
1.80 mnhlramaté}@ﬂapmy, sdliitidg Wethad- 160%i w&tonﬁtﬁ[amataf 6 &idl® rthél tifle Wosnpoled ik Xt ur e
was partitioned between 10%citric acid (50 nL) and EtOAc (50 nL). The

| ayer s Wikifeesodié st mget anicld heMitfaeihsys a#‘éﬁl stibkt racted with Et 0Ac (2 x
30 nmL). The conbi ned organi c phases were washed successively with water (30
m.), saturated NaHCO3 (30 nlL), water (30 nL) and brine (2 x 30 nL), then
dried over Na2504, filtered and concentrated. The residue was purified by
silica gel colum chromatography eluting with 1% MOH DCMto afford the
product as white foam (480 ng, 72%yvyield). M5 (apci) mz = 370.0 (MtH).
[00441] Step B: Preparation of (R)-5 -(245 -fl uoro-2-nmnethyl pyridin-3
-yl)pyrro lidin-1 -




yl ) pyrazol o[ 1, 5-al pyri m di ne-3-carboxylic acid: To a solution of (R)-ethyl
5-(2-(5-fluoro-2- nethylpyridin-3-yl)pyrrolidin-1-yl)pyrazolo [1,5

-a] pyri mwpnretidoewar boxyl ate (480 ng, 1.3 mmol) in a 1: PCcT/useomoss3of

THF: MeOH: water (30 nlL) was added |ithium hydroxi de nonohydrate (164 ng, 3.9
mmol ). The m xture was stirred at anb'bfnt tenperature for 16 hours then
concentrated to 1/3 volune, acidified’to pH 3 with 1IN HCl1L and extracted
with EtOAc (3 x 30 nL). The conbi nExhmpla5i c phases were washed with brine
(20 nL), dried over Na2504, filtered and concentrated to afford the title
product as a white solid (381 m 86%y| eld). M5 (apci) mz = 342.0 (M+H).
Preparation P NH fR)-2-ethyl- -(pyrrolidin-2-yl)pyridine

[00442] Prepared by the method o z ion N, substituting nethyl boronic
acid wth ethyl boronic acid in (apci) mz = 195.1 (MtH). WD
2011/ 006074PCT/ US2010/ 041538 79 epara QNN CX2HF N

(R -5-(2-(2-ethyl-5-fluoropyridin-3- yl)%yrko.;;in 1-yl)pyrazolo

1-1,5-al pyrimdine-3- carboxylic acid [00443]Prepared by the method of
Preparation 0, substituting (R)-5-fluoro-2 1-

3-(pyrrolidin-2-yl)pyridine dihydrochloride
(R) - 2- et(RYIN-B- fim%fata%olc@ynétﬁbm@mz-@ 5- &ﬁlhﬁﬁblbhéhdllﬁwﬂ’oh&lﬂfp?l%s%icﬂ@[ll f Step

A. M5 (apci) mz = 35 (M Preparation RF OHO (R -5 -(2-(5 -fluoro-1
-nmet hyl - 2- 0 xo-1, 2-di hydr opyraiima rimidineyd-gashoxamide di n- 1 -yl )pyr azo lo [1,5 -
alpyri m,di4e- 3- cas bo cacd 444] St ep A Pr sethyl

5- ?g I(gbﬁjf'{}ir o- af%x%a)l(rg(i]' E ehllyagl%ggﬁc&laﬁé gp Exarnpleqp ubs%u(t)mgq rt%ngl amire

yl) pyr roikh Hisﬂnﬂmé" RY cazde! mhtdsiHi-wd Pyuri MaddbyneySrsé phixdtr@h&ogrbph@ ditkigur € of
(R -ethyl 5-(2- (5 -fluoro-2- ITBthOX%/pyI‘IdII’IB ') pyrro I|d|n 1 yl)(pyrazo

lo [1, Bmﬂap 190Ps apatombrilgwatesrtp oxsli dhe tigle c@mpound @9 anvbite s@ide plar Bxgi SA7K

Step A) | ) was added HBr (4.76 nmL, 33 wt%ln
acetic a% 3 Wﬁééﬂ% a%grﬁlﬁ\gn tenperature. The reaction m xture was
heated at 90 C for 2 hours. After E@fhpRQ6 the reaction mxture was diluted

wi th Et 0Ac, washed with water, saturated NaHCO3, and brine, dried with
My504, filtered and concentra':l'he crude material was purified by silica

col utm chr omat ogr aphy, el utlng I\/EOH/DCI\/Ito yield the title
product (0.73 g, 76%9. M5 (ap .0 (M+tH). [00445] Step B:
Preparation of (R -ethyl 5 - o 0- 1 - met hyl - 2- oxo- 1, 2-

di hydropyri di n-3 yI)pyrrolldln yI)p elqa[15 -a] pyrimdine-3 -c arb
oxyl ate . Toa suspensi onof (R)-ethyl5 -(2-(5 uor o- 2
-ox0-1, 2-di hydropyridin-3 -yl)pyrro lidin- 1 O)4I)pyrazolo [1,5

-a]pyrlmdl ne- 3 -carboxyl ate (0.73 g, .in DVF (10 nL) at 0 C was
(Rp2-42,5-dilugrophanyhpyrrelidin-1eyl)-] 3 gihwdyorypropipyrazolo] i on of

alpyrimidine-3-carboxamide

[00474] Prepared by the method described in Example 1, substituting tert-butyl amine
with (R)-3-aminopropane-1,2-diol. The crude material was purified by preparative TLC
using EtOAc then 10% MeOH/EtOAc for elution to afford the title compound (19 mg, 39%
yield) as a white solid. MS (apci) m/z =418.1 (M+H).
Example 27
F

~ o
N I~
¢ N\

(R)-5-(2-(2.5-difluorophenyl)pyrrolidin-1-y1)-N,N-dimethvlpyrazolo[ 1.5-alpyrimidine-3-

carboxamide



WO 2011/ 006074PCT/ US2010/ 041538 80 3.93 mol ) in DVF (2 nL) was added and
the reaction was stirred at anbient tenperature for 17 hours. The reaction
m xt ure wae 20naloeay4t o O C and quenched with ice-water (20TrdSpo10/DES3sN Xt ur e
was extracted with Et0OAc (3x), washed with water and brine, dried with
MySO4, filtered and concentrat ed. The9 rude material was purified by silica
col um chromat ography, eluting with 2°5% MeOH/ DCMto yield the title

pr oduct[0097%4 g, I&E}%)red Mp ti{eameihpd riezeribed 86 FlafpeH) sulisOQ4idp [t&t-eptyCamine
Preparatjon of (R)- (5-fluoro-1-methyl-2-oxo-1,2-dih drop ri.din-

3-y1) letﬂbIdilin’thylfHVle) p)Trhﬁz‘Eﬂl@F[ moaterial ;MS. mraﬁ%bg-nfafaﬁ%tm TEC a%lmng Pitpar ed

by the MR g

5-(2-(5- lt}gtggl?qﬁg rreth/lf{bzgoxo%{@]%1 tﬂ 5?5’%9?% nh% 1 @{/1 g)éL 3|Whlte

-yl) pyrsaiiao. IMS[(apcB)m,a]zpym MMdi+Hg- 3 -car boxyl ate to yi eI d the title conpound
(0.571 g, 96%vyield). M5 (apci) mz = 358.0 (MtH). Exanple 1 NH /\---
(R-N-tert-butyl-5-(2-(2,5- dlfluor%’ﬁﬂ’l@WIz)spyrrolldln 1-y1l)pyrazolo [1,5 -al
pyrimdine-3 - carboxam de [0044¢]To a solution of

(R -5-(2-(2,5-difluorophenyl)p | i din-1-yl)pyrazol o[ 1, 5-

a] pyri m di ne-3-carboxylic acid ep tyon C, 20.0 ng, 0.058 mmol) and
HATU (24.3 ng, 0.064 nmmol) inFdry Q. % nL) was added tert-butyl am ne
(12.7 nmg, 0.174 mmol) foll owed I rsopnopyl et hyl am ne (22.5 ny, 0.174
mmol ). The m xture was stirred u ran sphere of N2 for 18 hours and
was added to H20 (3 nlL) and m xed. The mxt\ﬁb was extracted with EtO0Ac and
conbi ned extracts were washed with 1M HC1, H2 saturated NaHCO3 and dri ed
over My504. The solution was eluted through & $PE Si OH col um el uting first
wi th 50% Et OAc- hexanes then with Et 0Ac. The BtOAc pool was concentrated and
the resiqyal Sol1QliheRSo0] §8EhYAS (X624 8l dRcRBNARSSIGL V-G1)FyMAbIbA 5-
suspensi on. The hexanes wWere renoved, and the solrd was washned W [ h hexanes
and dried in vacuumto afford]ﬁvfn'eniﬂintBecarbmmmjdnj as a white soli d (20 ng,

909 . = 4 6074P /USZOlO/
f R)/() 5- ( 0{%5 di ;Hfz *ﬁ%’ﬁ&ﬁ?%ﬁﬂ RIE Hfuﬁmé t?“% 0 [1,5
-al pyr I\Wﬂng@HslmldaZBP‘ﬁ g@éﬁﬂhgﬁme[cﬁ%ﬂgﬂrgﬁﬁdet ! ﬁ"h@ cﬁﬂm%l% Iﬁfrﬁ%r]ﬁdne (2

according to the procedure outline Exanpl e 1, using 2-am nopyri
equi valrevdrsd phesst timgmatog@ph¢ ¢lotingy WIdurOSIOOVhetccuoudelehmtar Malywlasthpmtief i ed

out by S|020Iurm chr 50% ne e the title
oot oue g vETCSTE Ty eria . wa (st 2 a3ect LS ey Cxam) ¢
3 (R-5-(242,5 -difl uorophenyl)pwgz{lg jelzdl n-1 -yl1l)-N (3 -nethyl pyridin-
-yl)pyrazo lo [1,5 - alpyrimdi ne 3- car boxam de [00449] To a suspension of
(R-5-(2-(2, 5- d|quorophenyI) l'idin-1-yl)pyrazolo [1,5 -

a] pyri m di ne- 3-carboxylic aci reparatlon C, 25.0 ng, 0.072 mmol ) in CCl4

(1.0 nL) was added thionyl c ;ﬁ‘m m.) and the m xture heated at
reflux for 4 hours. The mi xtfure: xC to anbient tenperature and was
oa

concentrated to a brittle foam was di ssolved in pyridine (2 nl),
2-am no- 3-net hyl - pyridi ne (9. 3 Hwas added and the m xture
was heated at 90 C for 20 hours. The reactl was cool ed to ambi ent
tenperature and the pyridi ne evaporated. The §|I due was partitioned into
1M NaGH and_ Et OAc mxed and the_Et OAc | a er r3ermved The aqueous Iayer was
ext ract ed@=w Py @Y gt : R

sat ur at ed NaCl and dr| ed over : ' h n vvasfllteredand ’
concentrated, and the resultla fidin E@arﬁ&la g with dry Et20 to afford
t he titjbe4znpound amiaumhi dfe @Li-dz-(ﬂ&ldgluo&%%enyll)@rfoaﬂm ) yﬂDfp?razoléBES-l

(MHH) . WD 2011/ 006074PCT/ US2010/ 041538 82 Exanpl e N 6N 1\J NH
\ - - - -\ a]pyrimidine-3-carboxylic acid (Preparation C, 400 mg, 1.16 rnrnol) HATU (486 mg, 1.28

mmol), and (S)-3-aminopropane-1,2-diol (318 mg, 3.49 mmol) in dry DMF (3.0 mL) was

stirred for 1-2 minutes at ambient temperature. Diisopropylethylamine (DIEA) (0.62 mL,
3.49 mmol) was added and the reaction was flushed with N,, sealed and stirred at ambient
temperature for 18 hours. The reaction mixture was added to H,O (15 mL), mixed and
extracted with EtOAc. The combined EtOAc extracts were washed with H,O, saturated
NaHCOs3 and dried over MgSQOs/activated carbon. The solution was eluted through a SiO;



(N----) \----0 fR)-5 -(2-(2,5 -difluorop henyl)pyrro lidin-1
-yl)-N-(2-norpho lino ethyl)pyrazo lo [1,5 - al pyrimdine-3 -carboxam de
[ 00450] Thwotantiimearenpound was prepared accordi ng to theprprasedonelsstit | i ned
for Exanple 1 using 2-norpholinoethanam ne (1.5 equiv). The conbi ned Et 0Ac
extracts were washed with 1M Na2CGC3, 0, saturated NaCl and dried over
MySH. The solution was filtered through a SPE Si OH col um eluting first
with Etc@Aﬁmaaldtlﬁ@ﬁfstWMﬂEtm%tWEIOH)%’[Mé@H/E’[%dVEIHEV OO AQIOEHO M pool was

concentrated and the resjdual col orl ess ass was triturated w h hexanes
to gi veopsadraladiand thy esidypb splerl eSﬁr%a%dV%ﬁéiﬁ%SOﬁVéé iy acuinted ampunt pleCletid was

hed t d
ae- o wiirae S GREDGE g flnt MRy b B P Rr et A R
- - "= - (-the tifle pRRdubi-as 2-witlteotid (20fomg, 42%). MS (apei) m/z =418.1 (M+H).
shenrrolidin-1-y1)-N((5-nethyl furan Zglyg met hyl ) pyrazolo [1, 5-

al pyri m di ne-3 -carboxani de [004 I}am %1 e conpound was prepared
according to the procedure outli ned for Exanple 1 using

(5- et hyl furan- 2-yl ) net hanam n 5 equ ) The dried Et0Ac sol ution was
filtered through a packed Cel |t g oncentrated. The residual
colorless glass was treated w un TN di ssol ved then diluted with
hexanes to give a white suspen5| s wer e decanted, the solid
washed with hexanes and dried in uu 2 pr ovided the title conpound
as a white solid (43%yield). IVB pCI) 4381(MH—|) WO

2011/ 006074PCT/ USZOlO/ 041538 83 EX; 6 , ,

fR)-5- (2- d2¢3-diduaropaeylin 2y 491 - 3-y1) p
yrazol r m N r d was
pr epar 38 acsior di ng&%’cj)jl t nlgeiIle %8@%%&??@% X\%%raz%gogfgiagﬂ%mfdﬁ §Q&BHR%Q

1- met hyTo d hlixtyireaddl-ardinanitnyfazols-dechibonityil@l2. 22l mhﬁ)mk&fdé@slj@@g {03 g4
hours. The crude Et0QAc sol ution was el uted through a Si OH col um ( Et OAc

el ut i or0- G bR ?MFdd0 ¥R sseeidan A1y hATTO BTy it %ﬁélv@éﬂe%anlha@o%
Et 20- h d 4 | d).
VB (ap ?ﬁ?‘%ﬂ?t&@%ﬁs hﬁﬂ?@kﬁﬁﬁl"“’@ nfgf’eﬁyi)%. ] ??E)ﬁlg(th%rg \ggmewe@ A bihe! d)
-di fl uaemphemyé amythe @eduiltdntrsidry whd poired tﬂtaﬁsi)onéedilyﬂ()qx yeyd.)l drhexydu)tmgr azo
lo [1,5 - rlmdlnecwi-carboxamg [ 00453] The title cogioun

pr epar @au%@oﬁo twg Y& eadedhppeades &2@uand sreaetisiedelishnsy sloyly With

trans e
wnehed T SR aotes T gg itk bt JRtcHRTRY ??%35%8@?1 R LRGN
sol uti dit,adhtisbli¢med dribd oughcvanCel iffed phaiprodeans enighatbese pod dehE.82gj dual
colorl ess Ia§ rg} ed WI h hexanes to give a white suspension. The
hexanes’ v@r EPShRE a olid washed with hexanes and dried i n
vacuumpg af f d he t| ound . M
yacuumo @gj af 2%1@1%%% ﬁré&raﬁﬁp Wpd @8R 3.8iRekdgheh Afdald
yl)pyrazolo[1.5-a]pyrimidine-3-carbonitrile. A flask was charged with the product from Step

A (280 g, 17.5 mmol), benzotriazole-1-yl-oxy-tris-(dimethylamino)-phosphonium
hexafluorophosphate (9.28 g, 21.0 mmol) and dry DMF (35 mL). The suspension was stirred
at ambient temperature for 2 minutes and (R)-2-(2,5-difluorophenyl)pyrrolidine (Preparation
A, 3.84 g, 21.0 mmol) and diisopropylethylamine (6.78 g, 62.5 mmol) were sequentially
added (mild exotherm). The mixture was stirred at ambient temperature for 3 hours and
poured into H,O (175 mL). The mixture was extracted with 50% EtOAc-hexanes and the
combined organic fractions were washed sequentially with 1M HCI, H,O, 1M Na,COs and
saturated NaCl. The solution was dried over MgSOu/activated carbon and filtered through a
short SiO; plug (350 mL course frit funnel, 1/4 full of SiO,, capped with a layer of MgSO4)

using 50% EtOAc-hexanes for elution. The solution was concentrated to give the title



WD 2011/ 006074PCT/ US2010/ 041538 84 Exanple 8 fR)-5 -(2-(2,5 -

di fl uorophenyl)pyrro lidin-1 -yl1)-N-(1 -hydroxy-2 -nethyl prop an-2-

yl) pyrazowbaori/ae@4- al pyri m di ne-3 - carboxam de [00452CThs2@onpend was
prepared according to Exanple 3 using 2-am no-2- nethyl propan-1-ol (4
equiv.). In this instance, the am ne s added to the crude acid chloride
in THF at 0 C and the m xture was stifred for 15 hours during which tine
t he t enpefpatind s neaittiedvidrebioant thuenpecalisted tabtfiowihg 2viiieusdid aildedrieibat | on
m xture was partitioned into q&sand 50% Et OAc- hexanes. The organic | ayer
rerroved’aﬁﬁt{nl(%éo8q%7e/6hsM§a(91§ﬂ) é%@?éMtéH W|th 50% Et OAc- hexanes. The

conbl n ani c cthons w rat ed
?ﬂo‘%gl uti o§n 15,vivascdrl ed ovel . %@g@@ﬁgﬁoﬁ(

coI urm wipytdazop[ f, 6¥a$mvrmllﬁh1e5£%rEbMthe5rhm@ﬁodmbteﬁiow Sttép Et(O/&t) g, Bt atdAc  pool

was concentraéed an resi dual col orl ess gl ass s di zzﬁ gd i.n Et20. Hexane

was add¥d ided {hempligeitionhgvesn PEWersBEREF B aod the MM d t he
t it el o %ps%%q af8mBic {e%r%_ ?#*&401(5 Kc{ﬁrX'(ﬁérgggen%@ls(aﬁﬁ? 'S)rm‘ﬁhges)_ tEsotudi-H) -

( R) 5 (vRas( 2o vblydididbdi o dphahﬂz())p(ym alli)diirh dtiryih) -ahd iR mttimel wdk-axoaptiad Withopr opa
n- 2- pyrazol o[ 1, 5- ri m di ne- 3- car boxam 00455] he title conpound
was pr eFﬁQﬁéd TaIEfCB‘PTHIPlHE;‘? EH0 £ RAPIWS 2/ 558 Mraghest Wﬁ{c‘j P[ 1M RALDS and atiraicd

mor phol@pr QB@rEt?)'Aac”‘SJlﬁtu(nlv% eHdY dver IQ%S@%[&% WaBon, Sﬁ’ﬂté}%@%% a""hi te

solid after 5102 c romatograp usi ng Ac for elution (83%yiel
(apci) patked=CéBts. 2{dViid) conc\A@tr%d]tbO@ﬁé)M%‘i[é lﬂSﬂﬁlOTﬁ)@lf@%ﬁ vab cﬁxmimddemlo NH

a1 pyr iR AE BCT. Gl b s A s et amaioh e e WS A8 qeb | bed
i N Exanpli@rd wag UBsdchiricl @&Plto%'f&e tﬁé”tl%’lk c@ﬁ'ﬂ &ﬁld"‘éstéqﬂmfn thl%r@oﬂﬁ ’aftEPcriTl?I'h%V' de

the final product as a e solid 83% yield (apci)

358. 1 (ivivhhuunERaSthg.©2%d). A2 KhpcH)m/z = 1431 L(M=er2 5 - difl uorophenyl ) pyrro
lidin-1 -yl)pyrazo lo [1,5 -al pyri i

car bonyl ) pi peri di ne-4-carboxylic Vd“{’ é 57] Step A: Preparation of

(R -ethyl 1-(5-(2-(2,5-difluorophegnyl)pyrrolidin-1-y1)

" NN
NS Sy
ar
O
0 OH

(R)-(5-(2-(2,5-difluorophenylpyrrolidin-1-yDpyrazolo[1,5-a]pyrimidin-3-y1)(3-

EI'O

hydroxvazetidin-1-yl)methanone

[00481] The title compound was prepared according to the method of Example 1,
using azetidin-3-ol hydrochloride (2.0 equiv.). In this instance, the dried EtOAc solution was
cluted through a SPE SiOH column eluting first with EtOAc then with 10% MeOH-EtOAc.
The MeOH-EtOAc pool was concentrated to afford the title compound as a white solid (43%
yield). MS (apci) m/z =400.0 (M+H).

Example 32

F

(R)-(5-(2-(2,5-difluorophenyDpyrrolidin-1-yD)pyrazolo[ 1.5-a]pyrimidin-3-y1)(3-hydroxy-3-

methylazetidin-1-y)methanone




pyrazol e [1, 5-al pyri m di ne-3-carbonyl ) pi peridi ne-4-carboxyl ate: Prepared by
the nmethod as described in Exanple 1, substituting tert-butyl amne with

et hyl pi peoi2diwvmest4car boxyl ate. The crude material was pariUdsz@d/obys3s
preparative TLC plate, eluting first with Et0Ac and then 10% MeOH Et OAc to
afford the title conpound (49 ngy, 88%yield). M5 (apci) mz = 484.1 (MtH).
[00458] StepB:fR)-1 -(5 -(2-(2,5 - di f(PuorophenyI )pyrro lidin- 1 -yl )pyrazo
lo [1, 5006482]ri m ditretifde campoind wias |prq1’alr¢ﬂ I&Oﬂdlﬁ@.l’tbdhe Imetleed df ERpmetehy) 1 - (5

-(2-(2,5,-di fluorophenyl)pyrrolidin-I-yl)pyrazaolo [1,5 - a] pyrimdine-3 -

car bonyisig priesthyregetidin-3cefr Biskorogeea t(64@ ()rwﬁqulﬁ)lOTliﬁrélll§d RHAQisebGIoNeMas n 1: 1
THET NeQy{d lofil) o P8 b Qi QiR ORE! her i AGYERcORE KL ur &
was stirred at anbient tenmperature hours and the reaction m Xture was
concentThat MdOHTE® Aepoad wens wascaairhigt edl affordwat értle aodpdinel axi axihitesdcd (dil¥d ed

w th 2N The m xture was extracted with DCM and Et OAc. The conbi ned

or gani &éegkrlgs\ﬂé%b@/% tH-hMAdD- dried with My504, filtered and
concentrated. The residue was tri tﬂﬁﬁﬁ%_@gth hexanes and the resulting

whi te suspensi on was concentrated to afford the final product (43 ng, 92 %
yield) as a white solid. M5 (apgi)Fmz 456.1 (MtH). WO

2011/ 006074PCT/ US2010/ 041538 g@;arrpl e 12 NN NCO2HO fR-2-(1 -(5
-(2-(2,5 -difluorophenyl)pyrr di
car bonyl ) pi peridin-4-yl)acetic ag
2-(1 -(5 -(2-(2,5 -difluorophen "byr“i'o in-1 - yl)pyrazolo

ri1, 5-al pyri mdi ne-3-carbonyl) pi peridi n-4-yh) acetate: Prepared by the nethod
as described in Exanple 11, substituting | piperidine-4-carboxyl ate

W th ethyl 2-(piperidind-yl)acetate in step~A (48 ng, 83%yield). M5 (apci)
m z 498.1 (MrH). [00460] Step B: Preparatiogo@f (R)-2-(1 -(5 -(242,5
-dlfluorophenyl)pyrroI|d|n1- o
yl ) pyr azol Bans-#H=(2 ; iduazophenkbpyrolisiigyd ryil ipyrazalof ] D adpsiringidmei3t:
Prepared as descri bed in Exam I.gfoll1 {e B toxaflgor the final product (30
ng, 66%yield) as a whit .1 (MrH). Exanmple 13 NH
& fR) - Nogys3]| opr opstdy SA( 2- P?epéra@ibﬁl upr@ﬂaﬁgwéﬂw r4- thhﬁb%l&héjkhﬂ&ﬁf@&@la& [1,5
-al pyrimdine-3 - carboxam de [00461]Prepared by the nethod as descri bed
i n Exarhpdeochlosidgs t(Trams)-frgmieqayclobexancenibore livi a¢idc Oomgapéﬁanﬂmol) TW#s crude

mat eri a| f b r.ati Gelpt %
veors ecuninast i WoPBECTamy FREFSM fuidb e IrvE e Ratatg hisgor
yi el d) .mMbl)(d@@siike Mldzthe nd@thrd st{rNtHbr lfﬁﬁﬂm&ﬁ Tk readon mixture was Warrned to
2011/ 006074PCT/ US2010/ 041538 87

fR) - N Wmi@ﬁlﬁwnerau(ezf%ﬂmameﬁ teHeyedhy hyasiperas refixnfon 1 yoyppy Afgiotaslings- al py
rimdi fic i’?fuxtu 9 %%%n%%ted to afford the title compound (260 mg, 96.1 % yield). MS (apci)

m/z = 158.0 (M+H).

[00484] Step B: Preparation of  (Trans)-methyl 4-(5-((R)-2-(2,5-

| Ypyrazo lo [1,5 -al pyrimdine-3 -
9] Step A: Preparation of (R)-ethyl

difluorophenypyrrolidin-1-yl)pyrazolo[1.5-alpyrimidine-3-

carboxamido)cyclohexanecarboxylate. Prepared by the method described in Example 1

substituting  tert-butyl amine with (trans)-methyl 4-aminocyclohexanecarboxylate
hydrochloride. The crude material was purified by preparative TLC using EtOAc then 10%
MeOH/EtOAc for elution to afford the title compound (38 mg, 91% yield) as a colorless oil.
MS (apci) m/z = 484.1 (M+H).

[00485] Step C: Preparation of (trans)-4-(5-((R)-2-(2,5-difluorophenyl)pyrrolidin-1-

yl)pyrazolo[1.,5-a] pyrimidine-3-carboxamido)cyclohexanecarboxylic acid. Prepared by the

method as described in Example 11, step B to afford the title compound (29 mg, 79% yield)
as a white solid. MS (apci) m/z=4701 (M+H).



[ 00462] Prepared by the nethod as described in Exanple 1 substituting
tert-butyl amne with cycl obutanam ne, to provide the final product as a
white solwd 20tiloosays 88% yield). MS (apci) mz = 398. 1 (WelHuS26xamsBe 15
N-((25)-bicyclo r2 .2 .11lheptan-2-y1)-5 -((R)-2-(2,5 -difluorophenyl)pyrro
lidin-1 - yl)pyrazo lo [1,5 -al pyri 'gine-S - carboxam de [00463] Prepared
by the nethod as described in Exanple 1, substituting tert-butyl amne with
(2R) - bi cycl o[ 2. 2. 1] hept an- 2- am ne. Exdmplerd3dde material was purified by
reverse phase chronmat ography eIutingijth 0-100% acetonitrile/water to
yield the title conmpound as a whi solid (47 ng, 92%yield.). M5 (apci)
mz = 438.2 (M+H). Exanple 16 F S AN

-(2-(2,5-di fluorophenyl) pyrrolH® nz1- (1-
chydroxynethyl)cyclopropyl)pyrazoK@j[lFS - Lprrinidine-B - car boxam de

[ 00464] Prepared by the nethod as descri bed nn Exanple 8, using (1-

am nocycl opropyl ) net hanol (1.5 equiv.) the éi}cedure descri bed for Exanple
8. The title conpound was obtained as a whit€ solid (35%vyield). M5 (apci)
mz = 414.1 (MH). WD 2011/ 006074PCT/ US2010/®¥%41538 88 Exanple 17 (R)-5
-(2-(2,5 -difl ugrgphenyliwRysLandtheiyphdnypyrrolidin-1-y)-N-((trans)-4-

-y1) - N-(2- hydroxy-2-nmet hyl propyl)pyrazo To [1,5 - alpyrimdine-3 -

car boxam de [ 0048%1PK¥gy§oag ol p : sseeubexhnide Exanpl e 8, using

1- ani nga 20 et hyl S0l (4.0 equiv.).. The title. bt ai ned
s wBasde) P RESBRT R ey oS L SRR R R G
f5 - ol @k i - idl i

(( Rﬁetﬁopfﬁo’hén%}) g gfl@é pgbﬁﬂ%arlg%{) Fpktithidind 3 cﬁkt)owgl@md (@re{para‘él[ogoc?%] The

-alpyrimdin-3 - ' yrro lidin-1 - nmet hanone
titl e codpOund)-deamipeegherinel t hbe mstdodnateriaewes i hiedict nbyexavgibe phasesi ng

S) - i di n-3-o0l 2.0 . i . The. Et OA l. tr at,ed d th
Lo B hRngtb P o fite R el cack R el Biictils ARSI hER 430 O
It i £ - at®iHo give the titl d
ot Load (b %y??/?e'gfadw)?Ogsy?gﬁgﬁfiﬁa??t%m.)i (M) . Exarpl e 10 28
Xampe

(:;YF Z NN
O

OH

5-((R)-2-(3-fluorophenyl)pyrrolidin-1-y1)-N-((trans)-4-hydroxycyclohexylpyrazolo[ 1,5-

alpyrimidine-3-carboxamide

[00487] Prepared by the method as described in Example 1 using (R)-5-(2-(3-

fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic acid (Preparation E)
and (trans)-4-aminocyclohexanol to yield the title compound as a white solid (31 mg, 62%
yield.). MS (apci) m/z = 424.1 (M+H).

Example 36

F

)V

(R)-N-tert-butyl-5-(2-(3-fluorophenypyrrolidin-1-yD)pyrazolo[1,5-a]lpyrimidine-3-

carboxamide



f54(R)-2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo [1,5 - al pyrimdin-3
-y1)((R) -3 - hydroxypyrro lidin-1 -yl)nmethanone [00467]Prepared by the
met hod aswdestwiobewd i n Exanpl e 18 using (R)-pyrrolidin- 2€OIUSER0O456%11 V. ) .
The title conmpound was obtained as a white solid (99%yvyield). M5 (apci) nmz
= 414.1 (M+tH). WO 2011/006074PCT/U829%0/041538 89 Exanple 20 NH 60 fR)-5

-(2-(2,5-difluorophenyl)pyrrolidin-1-y1)-N(tetrahydro-2H pyran-4-yl)pyrazo
lo [1, 500488} pyr iBreghirede b& {hmmb@baatnadedesbﬂﬁ%iﬁﬂ TEb@rﬂplé | le wsigp ORPEHG2A(BS
prepared follow ng the

tetr ahﬁh}oéopéanbwyawlmahw@yxa@l@[leaﬂinyn}mdmﬁé @trmhsd’a}d (ﬁé%l’aé%ﬁ’f?@e]?& foat ed
and th t S_\wghq added
and re u??ﬁEQQReI%g&gﬁgggﬁg?g%ﬂaéﬁﬁgégggﬁgrZt 1@3%9%9% aﬁ§6???|e conpound
as a w{(Medpolid (68%yield). M5 (apci) mz 428.1 (MtH). Exanple 21 NH
YNN-- Nz------ I (R-5 -(242,5 d|fluor @henyl)pyrro lidin-1-y1)-N((I

-nmet hyl - 1Hi m dazol - 4-y1) net hyl) 37e [1,5 -al pyrimdine-3

- car boxam de [00469] Prepar ed by t e nethod described in Exanple 1
substituting tert-butyl am ne (1 met hyl - 1H-i mi dazol - 4- y1) met hanam ne.
The crude material was purif| rs phase chromat ography, el uting
wth O- 100@6aceton|trlle/mater title conpound as a white solid
(22 nmg, 43%yield.). M5 (apci) gfi] 3é>§ifwhkb Exanmple 22 -? 0O NNH C
N--"" -NI

(R)-N-cvyclopropyl-5-(2-(3-fluorophenyDpyrrolidin-1-yDpyrazolo[ 1,5-alpyrimidine-3-

carboxamide
[00489] Prepared by the method as described in Example 1 using (R)-5-(2-(3-
fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic acid (Preparation E)
and cyclopropylamine to yield the title compound as a white solid (23 mg, 54% yield.). MS
(apci) m/z = 366.1 (M+H).
Example 38
F

T
o
N
N N
NH
O)ﬁ

(R)-N-(2-cyanopropan-2-y1)-5-(2-(2.5-difluorophenypyrrolidin-1-yDpyrazolo[ 1,5-

alpyrimidine-3-carboxamide

[00490] Prepared by the method described in Example 1 substituting tert-butyl amine
with 2-amino-2-methylpropanenitrile. The crude material was purified by preparative TLC
using EtOAc then 10% MeOH/EtOAc for elution to afford the title compound (15 mg, 41%
yield) as a white solid. MS (apci) m/z=411.1 (M+H).

Example 39



WO 2011/ 006074PCT/ US2010/ 041538 90 [00470] Prepared by the nethod descri bed
in Exanple 1 substituting tert-butyl amne with

(1- met hylwoHepywewal - 4- y1) met hanam ne. The crude nat eri aCTas010041588 ed by
reverse phase chronmat ography, eluting with 0-100% acetonitrile/water to

yi eId the title conpound as a white s |d (34 ng, 67%yield.). M5 (apci)
mz = 438.1 (MtH). Exanple 23 (R)-5 - -di fl uor ophenyl ) pyrro
Iidlnl-yl) N-(2-(1- et hyl - i 5- yl)ethyl)pyrazo lo [1 ,5 -al
pyri m di ne-3 -car boxam de [Ooﬁzepar ed by t he net hod described in
Exanple 1 substituting tert-bu

2-(1-nmethyl- 1H i m dazol - 5- yl)@th \ he crude material was purified by
reverse phase chronmat ography, el f\'ng wi th 0-100% acetonitrile/water to
yield the title conpound as a white soli (% rrg, 49%vyield.). M5 (apci)
mz = 452.2 (MtH). Exanple 24 NH'........ \ YSNNH R -5- 2- 2 5-difluoro hen
1 rroli gONKbyahomthivp-5-(2 -t Nb-diffuordphenyiyirolidifi-Ua 2Rk idbIof IL5-alpy@lnkidihe-3-
pyrazol er1, 5-al pyrim di ne-3-carboxani de [ 00472] Prepared by the nethod
described in Exanple 1, substi tutlgid&?_iemﬂ__@outyl amine with

1-(2-a yl)i Q he .cr t ified.b

L (2 arReAny ) 5oL o 2080, 4 TR PLUS RS B CASHRY
yiel d tigh Qlafrﬂlﬁoé‘c@tMQH[édtoaﬁroald%hé €n80piodudt23 mhlté%%dfgxl th) 94%8y1@&9m )
mz = 456.1 (MrH). WD 2011/ 006074PCT/ US2010/ 041538 91 Exanpl e

(R) - N- (MS(anadi mizdra®}.0 My H)et hyl ) -5 - (242 , 5 -di f| uor ophenyl )pyr ro lidin-1
-yl)pyrazo le [1,5 - al pyrimdi nelg f‘@oxam' de [00473]Prepared by the
nmet hod described in Exanple 1, b WIPPJ ing tert-butyl amne with

hi stam ne. The crude nateri al r| fied by reverse phase chromatography,

eluting with O- 100%acetonitri| ter to yield the title conpound as a

white solid (17 ng, 34%y|eld VB :N) mlz = 438.2 (MtH). Exanpl e 26
C NN NH OH N NS

(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-y1)-N-(1-fluoro-2-methylpropan-2-yl)pyrazolo[1,5-

alpyrimidine-3-carboxamide

[00492] Prepared by the method described in Example 1 substituting tert-butyl amine
with 1-fluoro-2-methylpropan-2-amine to provide the title compound as a white solid (31 mg,
84% yield). MS (apci) m/z =418.0 (M+H).
Example 41
F

O .
ZEN \
~ =~
N N
NH
N O
HO ﬁ

N-cyclopropyl-5-((2R.4R)-2-(3-fluorophenyl)-4-hydroxypyrrolidin-1-

vl)pyrazolo[1.5-a]pyrimidine-3-carboxamide

[00493] Step A: Preparation  of  (R)-3-(tert-butyldimethylsilyloxy)-4-

chlorobutanenitrile. ~ Tert-butyldimethylsilanecarbonitrile (20.0 g, 142 mmol), (R)-2-

(chloromethyl)oxirane (13.1 g, 142 mmol) and tetrabutylammonium cyanide (0.380 g, 1.42
mmol) were mixed and heated at 100 °C for 15 hours. After cooling, the crude mixture was

concentrated and the residue purified by silica chromatography eluting with 5%



-((R-2-(2,5 -difluorophenyl)pyrro lidin-1 -y1)-N((R-2,3
- di hydroxypropyl )pyrazo lo [1,5 - al pyrimdine-3 -carboxam de
[ 00474] Prepanadobyr4t he nmet hod described in Exanple 1, sebTttustanionts3s
tert-butyl amne with (R)-3-am nopropane-1, 2-diol. The crude material was
purified by preparative TLC using Et 065 then 10% MeOH Et OAc for elution to
afford the title conmpound (19 ng, 39%yield) as a white solid. MS (apci)
mz %S)Ab/l(eb(ﬁ-ﬂr@s toExEfoql €R R3-(ferttbudyldimethylsilyloxy)-4-chlorobutanenitrile (17.9 g,
(R - 5 (2/( i f1 yorophenyl ) pyrrolidin-1-yl)-N, N-di net hyl pyrazol or 1, 5-al py
rimidi g @aSé GoREm de WO 2011/ 006074PCT/ US2010/ 041538 92

[ 00475] red
tert- thB) Afiﬁ@m ne%eéﬁ (ﬁ%‘r by
pr epar al41 déhyTto2 i pytriohg wﬂworﬁﬁlﬁﬁyl)mbgfesﬂﬂ%m&& EtOGA;nL,t H)Zahﬁmt d.3 Mamt itle

conpound (7 , 19%yjield) as.a white salid.
Exgpr’rpré 1233) WrETlg slowly0 a%éilded V)ia syrlnge toI a SOluthIIl of (1|\{/§3((6l ee*t iouty[glmethylsﬂyloxy)( 4- W

kR) - N- (& t I -1-y1
oy azol @ P AR B B s o ot Yo
descri dedrd mdERMIPI(&S Mmigulest islbwlly a@detdeusxter dat minuéesi fiodowed by EtOH (23 rnL)
2-(1Hipm d l.-1-yl) di h b i de. Th t I
pur i 1 B iREer S BHA BB 1E bR GU1 AP SO LG AT BCE0g0q (he reacion
acet On'sttl'h’eh%ﬂ"ﬁﬁ@g e Yttty hﬁﬁ&ﬁe &zbseﬁl?&g@ﬂﬂ&%zhaaspaﬁl P S0l bR, 57%
d.). 9 - OH CH 5

yi el
- ((R) - Zolids b‘yeﬁedwaidhad) mi;hlﬁﬁmc) piter fbltﬂatedwas Wash;cd)mﬂdr [ ®a(H 3nd brine, filtered

DS R SRILRNSER e LS i BLRHA RIS R ) 094071
directly in the next step. MS (apci) m/z =294.2 (M+H).
[00495] Step C: Preparation of (2R.4R)-4-(tert-butyldimethylsilyloxy)-2-(3-fluoro
phenyl) pyrrolidine. (R)-3-(tert-butyldimethylsilyloxy)-5-(3-fluorophenyl)-3,4-dihydro-2H-
pyrrole (6.21 g, 21.2 mmol) was dissolved in methanol (100 mL) and AcOH (10 mL). The

reaction was cooled to -78 °C and the sodium borohydride (2.00 g, 52.9 mmol) was slowly
added in small portions. The reaction was allowed to warm to ambient temperature
overnight. The reaction mixture was concentrated and the residue was diluted with EtOAc
and 1IN NaOH. Additional NaOH pellets were added to basify the aqueous layer. The
organic layer was separated and the aqueous layer was extracted with EtOAc. The combined
organic layers were dried with MgSQO,, filtered and concentrated. The residual oil was
purified by silica chromatography eluting with 5% MeOH/EtOAc to afford (2R,4R)-4-(tert-
butyldimethylsilyloxy)-2-(3-fluorophenyl)pyrrolidine (4.82 g, 77.1 %) as a brown oil. MS
(apci) m/z =296.1 (M+H).

[00496] Step D: _Preparation of ethyl 5-((2R.4R)-4-(tert-butyldimethylsilyloxy)-2-(3-

fluorophenyl)pyrrolidin-1-yl)pyrazolo[1.5-a]pyrimidine-3-carboxylate. Prepared according to

the method of Preparation C, using (2R,4R)-4-(tert-butyldimethylsilyloxy)-2-(3-
fluorophenyl)pyrrolidine in Step A. MS (apci) m/z = 485.1 (M+H).

[00497] Step E: Preparation of 5-((2R.4R)-2-(3-fluorophenyl)-4-hydroxypyrrolidin-1-
ylpyrazolo[1.5-a]pyrimidine-3-carboxylic acid. = Ethyl 5-((2R,4R)-4-(tert-butyldimethyl

silyloxy)-2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylate (205
mg, 0.422 mmol) was suspended in EtOH (2.0 mL) and 1M LiOH (0.845 ml, 0.845 mmol)

was added. The mixture was heated at reflux for 4 hours and another portion of 1M LiOH



a] pyri mdi ne-3-carboxylic acid (Preparation C, 400 ng, 1.16 nmol), HATU
(486 ng, 1.28 mml), and (S)-3-am nopropane-1,2-diol (318 ng, 3.49 nmol) in
dry DVF (8oQondgoeovas stirred for 1-2 mnutes at anbi ent PCEMSeOIalIUISES

Di i sopropyl et hyl am ne (DI EA) (0.62 nlL, 3.49 mmol) was added and the
reaction was flushed with N2, seal eddlgfbd stirred at anbient tenperature for
18 hours. The reaction m xture was added to H20 (15 nL), m xed and

ext r act(@@4%irhln 0ERUO Asmoll hveascaalibd .n8tle MiiRAEe axt hasttd anwefixvasheghtyweddiedH0,

sat urat ed NaHCO3 and drjed over tiva rbon. The sol ution was

el ut ed %ﬂmlaﬁgﬂnaersﬁumzand\mnmrfmowg'aﬁ? chz%vqmﬁgy @ﬁl@%ﬁée@edém OWHUE WS ng
first t Et

concent retg%g(?] angN entr0 Jeaéql ?ﬁlco?}e&?e%@%g%s%%gﬁ g‘fl @??)FP/P q%\@ZACn?nr%i mal
anount tbhé oChibGikd. etﬂmc&snezemsinadld\edh aMdSOlneﬁttasdlandngowdentraeéuepzeffmdoﬁ was
soni cated and_c entrated to give the title produ asawhlte SO|Id(205
g, 4245 @e(%%f rqphsnyl) Hadioxmmﬁhd%éaﬁi%a@ 5|\1IJQY“m’(dR)e' -(242,5

-di fluqy, ﬂhé@fépmlgy 1o 5 YLD dHA%Q00i@ [1.5 -al pyrimidine-3 -c

ar boxam gﬁ% ?/064 8 Q SParle ar atll?‘%noog

5- hydr dR¢488] azol cf[tép 5Fa| Bve’daratldnne}fS-NaWionmbvi-sé(zRTftR)aZ l(ﬂ-ﬂuuwoehﬂfvl) 4-
5amno- . , .0 ol ) C S2C 03 (16.3
g, 50. : 1-v , PPF@)% by ithg é‘leé@%l g,
37.5 mH%Eé b’%ﬂd thE lié”? "t@ﬁl h ﬁzﬁi -ﬂ&n{) DRHY G Myt re was
cool ed toranbl ent tenperature ngﬂ(% g eoant gﬁen ) ox%éé%(eod Into

dei oni z@ybytd20lof 1,56 | psirmidifee3 - cz&bovtyhcngcalqwedusumtujhngomewvhstyd:omhmd onthan ice

bat h and once tr.ated HCl | oW y m. =. 3,5.. The
resul ti%§ Oproaar IP%tt‘eP\%Vé &8 ﬁl&aﬁ odyden s s noko P ol a'%gﬁyw@a%@ The
solid V@ﬁm 1\(RGHym to afford the product as a Ilght bei ge powder
(3.87 % I\/B (apC|) mz = 159.0 (M1). [00479] Step B: Preparati on of
(R -5- (2 (2, 5-di fluorophenyl) pyrrcExample¥2 yl ) pyrazol o

1-1, 5-al pyri m di ne- 3- carbonltrlle A flask was charged with the product
fromStep A (2.80 g, 17.5 mol

benzotri azol e-1-yl -oxy-tris- ( hylanlno) phosphoni um hexaf | uor ophosphat e
(9.28 g, 21.0 nmmol ) and dry D e suspension was stirred at

anbi ent tenperature for 2 mnuteg 2-(2,5-difluorophenyl)pyrrolidine
(Preparation A, 3.84 g, 21.0 1) anH d||so ropylethylanlne (6.78 g, 62.5
nmol ) were sequentially added d exot The m xture was stirred at
anbi ent tenperature for 3 hoursOand poured H20 (175 nL). The mi xture

was extracted wi th 50% Et OAc- hexanes and the conbi ned organic fractions
wer e washeN-tseduerits-@P R Ryt (3 -fhidroidieny hi2iohy dtéA g GliBinalrd ) sab rrlaltlesd Nadl .

The solution was dried over %504/ actl vated carbon and filtered through a
short 5i 02 plug (350 nL cour OXaNAC ful | of 5i 02, capped with a
layer q 34.9304) USER PRI FOARHY BibEPlin SELIAAD. 1 ThE6SS!

concentra to gi t(ﬁeﬁlﬁ‘{el e V\% %g% P%Oé%MPCII?USZOlOﬁMfijSﬂg% conpound
as a brﬂudrd;élew_hh){4ehyfdommpyhahd1wd5y1¢pyn$ztmé@[lﬁea]aymmmmm@tcmfmpkﬁlcsolamd apdl dri ed

in vacuum (5.50 = 326.2 ( . [00480] St
C: Pr epdPEOUBH a&ﬁlgf( Fép Otlzie(ﬂz\e ?Pna‘ PIM%? fophie 1tfp%??$2%‘f‘ 11)%%1‘/ ra¥st o
[1 5 avsagycrl)mﬂggg $eapoxam de. The product from Step B (3.00 g, 8.85

s added 1 n small” portions over 5 mnutes to concentrated H2504 (30
m_) and the m xture was stirred atExmbplerd3 tenperature for 2 hours
(honobgeneous after 5 mnutes). The solution was slowy added to chilled H20
(300 nL) with stirring and the m ture was extracted with Et0Ac. The
conbi ned Et OAc portions were w th H20, 1M Na2CC3 and saturated NadC .
The EtOAc solution was dried overs My 4/Na i vated carbon, filtered through
a packed Celite pad and concentr e a white foam The foam was
di ssolved in mniml CH2Cl2 and ded to induce formation of a
white precipitate. The m xture was concemirated to provide the title
conpound as a flowi ng white solfd after drying in vacuum (2.80 g, 92%. MBS
(apci) m z 5=(GRURY-A-MtihorobXarPt£hgdrokyd¥rrolitiin- Oyl)=NGthylpyrazolo[1.5-
(R-(5-(2-(2,5-difluoropheny pyrroI|d|n 1-yl')pyrazolo [1,5 -al pyrimdin-3
-y1)(3 - hydroxyazetidin-1 2yYyYipHgiRg aEboNagnde 81] The title conpound was
prepared according to the method of Exanpl e 1, using azetidin-3-ol
hydrochloride (2.0 equiv.). In this instance, the dried EtOAc solution was
eluted through a SPE Si OH colum eluting first wwth EtOAc then wth 10%
MeOH- Et OAc. The MeOH- Et OAc pool was concentrated to afford the title
conpound as a white solid (43%yield). M5 (apci) nfz = 400.0 (M+tH). Exanple
32 F




COH (R -(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo [1,5 -al
pyrimdin-3 -yl)(3 -hydroxv-3 - nethylazetidin-1 -yl)nmethanone WO

2011/ 0060¥VORCTI/ 082810/ 041538 95 [ 00482] The titl e conpouldTWs3010M0e1538 ed
according to the nethod of Exanple 1, using 3-nethyl-azetidin-3-ol
trifluoroacetate (2.0 equiv.). The drijgd EtOAc solution was el uted through
a SPE SiOH colum eluting first with EtOAc then with 10% MeOH- Et OAc. The
MeOH- Et[08&00pool \ilaspareh dgnthecabethddo dadfcfibed ih hexdnilé el axsmgoﬁuﬂ(ﬂR%R)azm te
solid (71% yi el d)

o2H

Tr ans- ﬂl{oserﬂ@fn@)ﬁzh@r@iypme&@BﬂeﬂwWﬁﬂlq[é45r%ipyr1@1<&n1€)"gg¢ﬁ@%yl& [ fmé %and

-al pyri r é 0 ]

P op e o e A R DT SRR b, By s ahep

hydr ochh/far+ 3.1 (Mir-HnS) - 4- am nocycl ohexanecar boxylic acid (200 ng, 1.40
mml ) was suspended in MeOH (5.5 nL) and cooled to -10 C. To this was added
SOC12 (204 iut, 2.79 mmol) dropwi seX¥ABledde ni xture stirred for 15 i nutes.
The reaction mxture was warned tp anbi ent tenperature for 15 m nutes,

foll owed by heating at reflu r 1 hour. After cooling, the m xture was
concentrated to afford the ti und (260 ng, 96.1 %yield). M5 (apci)
mz = 158.0 (M+H). oz i' N

[ 00484] St epB: Preparati onof (Tr aggs yi4- (5- ((R)-2-(2, 5-

di f 1 uorophenyl ) pyrrolidin-I-yl razol oA Nb -al pyrimdine-3 -

car boxam do) cycl ohexanecar boxyl ate. Pr éjpar by the nethod described in
Exanpl e 1 substituting tert-butyl am ne wkthj}(trans)-methyl

4- am nocycl ohexanecar boxyl at e hydrochl ori deN” The crude material was
purified by preparative TLC using Et OAc thensdﬁﬂ{g MeOH Et OAc for elution to
afford the title compound (38 ng, 91%yield) as a colorless oil. M5 (apci)
mz = 484. 1(Rni43-C.5 Qiohgso n:hemsl)wvrrqitdﬂhﬂafvda} r(rl (methvlsulfonvl)moerldln 4-
(trans)-4-(54F{)-2-(2,5-dl | nial- %1) pyrazol o[ 1, 5- a]

pyri m di ne- 3- car boxami ——Prepared by the nethod
as desqoosEq i n Exapmpbe ]b]y, $ﬁeep nieth& afdegdrbetineint i Exa%mqund51hg9 m, 79%
yield) as a white solid. c)g( mz = 4701 (M+H)

2011/ ode@vlw@mmmmmmfswn%h @gh@réiesﬁlﬁ cqgiv ). ( heptifle compound was

-fluora- thox henyl lo oI|d| .1-.N- ans) ;- 4- . . o
o xR EHety A by P RS Fih Cufer Sy ke B 167 B sy win 0%
[ 0048 G]HO@@&M&dnéSYthbh (Et(DBU'tﬁfd thén ptexs M¢(blqdat0[ACEx afcil nts+1395.0 (M-+H).
(R) -5-(2-(5-fluoro-2- rrethoxyphenyl)pyrrolldln | -yl )pyrazolo [1,5 -a]
pyri midine-3 -carboxylic acid (Preb¥apledd G and
(trans)-4-am nocycl ohexanol . The ¢crude material was purified by reverse
phase chromat ography, eluting t'h 0-60% acetonitrile/water to yiel d t he
title conpound as a white sol32 ~N97%yield.). M5 (apci) mz = 454.1
(MtH). Exanple 35 OH Froz o Ja)

N N

NH
o}

N
SO,NH,

(R)-5-(2-(2.5-difluorophenyD)pyrrolidin-1-yI)-N-(1-sulfamovlpiperidin-4-y)pvrazolo[ 1,5-

alpyrimidine-3-carboxamide

[00502] Prepared by the method described in Example 1 using 4-aminopiperidine-1-
sulfonamide (1.5 equiv.). The title compound was isolated as a white solid (80% yield) after
Si0, column purification (eluting with 50% EtOAc-hexanes, then EtOAc, then 10% MeOH-
EtOAc). MS (apci) m/z = 506.0 (M+H).

Example 46



5- R-2- 3-f luorohenl rrol i di ns-4- hdroxccl ohex 1 razolo 1 5-

al pyri m di ne- 3-carboxam de [00487] Prepared by the nethod as described in
Exanpl e Iwongos®)- 5- (2- (3- fl uorophenyl)pyrrolidin-1 pgrjysgeianesBo [ 1, 5
-a] pyrimdine-3 -carboxylic acid (Preparation E) and

(trans)-4-am nocycl ohexanol to yield idpe title conpound as a white solid

(31 ng, 62%vyield.). M5 (apci) mz = 4.1 (M+rH). Exanple 36 NH
KR)-N-tert-butyl-5 -(243 -fl yoragphenyl)pyrro lidin-1 -yl)pyrazo lo [1,5 -al
pyri m di ne-3 - carboxam de 2011/ 006074PCT/ US2010/ 041538 97

fl uor ophenyl ) pyrrolidin-I-§1)pyr > 5-a] pyri mi di ne-3-carboxylic acid
(Preparation E) to yield the AN ound as a white solid (33 ng, 74%
yield.). M5 (apci) mz = 382. M+H) . NHR) - N- cycl opropyl-5 -(243
-fluorophenyl)pyrro lidin-1 -yl )pyra28 | o ,5 -al pyrimdine-3 -

car boxam de [00489] Prepared by the nethod Sg)z 3ri bed in Exanple 1 using
(R -5-(2-(3- fluorophenyl)pyrrolidin-I-yl)pyrazolo [1,5 -a]pyrimdine-3

- car boxyR)-8-(2:€2.4-di fRucepplroat i) pyrrdf)dim e/ s Xe(2e(protipptsudfon adidogetlyy 1§l ydaolhef 1 1S5k t | e
conmpound as a white solid (23,ng, 54%yie]d.).. M5 (apci) mz = 366.1 (M+H).
Exanple 38 NH /\----- CN (R & VIS5 d-yl)-5-(242,5

)
-diflu nyl) i gi,n-1.-V a 1,5 - riym di-ne- 3y .
-car bojggn [ Ogﬁé%ﬁ?ﬁ e(pﬁgr eti?e byrh%tﬁée{& ne%%%%g)egeslgr i %Xeagﬁ?% Elxagrp&@lpg :iN @
subst i tantinoghylemtthimesylformmidehydrothl@ddni2ribe v tThgl tpleapamennd wiak esolaidde

d i al  wa i fied by pri ive TLC using EtOAc thep 10%
VEOH! EFDAL "B W6k [ 0k PFLSKRot i eBirpbOadETe fgth 400 pGhe) as

[ 00488] Prepared by the neth sfﬁpmbed in Exanple 1 using IR)-5-(2-(3-
agol
eNco

white j L) oF 1 3
p011y ooRsu it P EBBALIMAR Forg MdOH R OMEN) MeRUAP Iz 365 WM ).
Example 47
F
o
F H —
NH
Y
SOsNH»

(R)-5-(2-(2.5-difluorophenyl)pyrrolidin-1-y1)-N-(2-sulfamovlethyl)pyrazolo[1,5-

alpyrimidine-3-carboxamide

[00504] Prepared by the method described in Example 1 wusing 2-
aminoethanesulfonamide (2.0 equiv.). The title compound was isolated as a white solid (67%
yield) after SiO, column purification (cluting with 50% EtOAc-hexanes, then EtOAc, then
10% MeOH-EtOAc). MS (apci) m/z = 451.0 (M+H).

Example 48

F

Q >\ -N
HsCO % /(\N /
"\ e
o
NH
0] E

(R)-N-cyclopropyl-5-(2-(5-fluoro-2-methoxyphenyl)pyrrolidin-1-yl)pyrazolo[1.5-

alpyrimidine-3-carboxamide

[00505] Prepared by the method described in Example 1 using (R)-5-(2-(5-fluoro-2-

methoxyphenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic acid (Preparation G)



fR)-N-(cyanonet hyl)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo [1,5
-al pyrimdine-3 - carboxam de [00491]Prepared by the nmethod described in
Exanpl e Iweubsltiosarti ng tert-butyl am ne with 2-am noacetromiuseoto@41t588 pr ovi de
the final product as a white solid (31 ng, 94%yield). M5 (apci) mz =
383.0 (M+H). Exanple 40

kKR)-5-(2-(2, 5- dlfluorophenyl)pyrrolldln 1-y1)-N-(1-fl uoro-2-nethyl propan-2-
y1) pyr amdloycloprdpytandh@yo yivlddhaeitld conpotok asma daite [sOld O] Hpepstoedely Mse

met hod described in Exanple 1 substituting tert-butyl amne with

1- f 1 uor@r®) &t Ry PpP 6¥ahl)2- amine to provide the title conpound as a white
solid (31 ng, 84%yield). M5 (apcip {H‘ﬁ. 9418.0 (M+H). Exanple 41 NH ?'
N-cycl opropyl-5-42R, 4R) - 2- (3-f | uor ophe y75 4- hydr oxypyrrolidin-1-
yl)pyrazolo r 1,5 -al pyri m dine- €ar boxam de

[ 00493] St epA: Prepar ati onof (R) - SQH- but yl di net hyl si |l yl oxy) - 4-

chl orobut anenitrile. Tert-bu et sir'hanecarbonitrile (20.0 g, 142
mmol ), (R)-2- (chlororrethyl)o”’><|ra'N ~%/g, 142 mmol ) and

t et r abut yl ammoni um cyani de (0. 38 1.42 ) were m xed and heat ed at
100 C for 15 hours. After cooling, the coud ikt ure was concentrated and
the residue purified by silica chromatography uti ng wwth 5% WO

2011/ 006074PCT/ US20 0/ 04153 / ff

(R)-3-(tert - butl-aila < : iN-fa-hedroNy2g o 549 as a
clear oil. [00494] _Shl%%vﬁ)rog)ﬂ?c%z%id[?@ a?{)ynrmdlne 3-carboxamide

(R -3-(tert-butyldinmethylsiTy y)-5-(3-T1 Uuorophenyl) -

3 4 di HPa50®] 2H pyRreedred by 3hd Im;adtotalpdtmmylbe)drrmgﬁmnplm Ibusong (iR)-§-ZDB5ftiuprotD2

(R) 3- ?m%h&s&ﬁ?%lgg%@ﬁ@rsk ?bwrazal?ﬁé d}EWle]ﬂ ?Qf?‘}gw?k? F‘él?il(( 543)398&35@ 6
| 1 35
mol ) iRy gﬁyg 225% gpy Oprogihez Bﬁﬁ)%lbmhg@@e%h{gagw% £08 win 2\9 s'BHH.”(§7 7{%&1 ng)b/E (

m.) was slo 15 m nutes Et OH

st| rri ngeldy eviSi(gpdt) mbr + ARS.( §BIHH)) and 1M NaCH (50 m.) were added and t he
reaction stirred for 1 hour. The reaction mxture was filtered through a
pad of Celite and the collected soF¥H8PKee washed with EtOAc. The filtrate
was washed with 1IN NaCOH and brine, Filtered through phase-separator paper
and concentrated to provide th tl e conpound that was used directly in
the next step. M5 (apci) mz = .2 . [00495] Step C. Preparation of
(2R, 4R) - 4- (tert-butyl di methyl §i |yl ox 3-fluoro phenyl) pyrrolidine.

(R -3 -(tert-butyldimethylsilyl o@\l -f | uor opheny1) -

, 4- di hydro-2Hpyrrol e (6.21 g, 212" mmol ) /¢! di ssol ved in nethanol (100 ni)
and AcOH (10 nL). The reaction was cooled tg—=78 C and the sodi um
borohydride (2.00 g, 52.9 mml) was slowy ged in small portions. The
reaction was allowed to warmto anbi ent tenperature overnight. The reaction
m xture was concentrated and the residue waS®diluted with Et0Ac and 1N

NaCH. Addi tional ba@d-ped befiffuctesiRnadsiaeblidn-Dag)-Nyatharaguesaissiayer . The
organi c | ayer was separated and the aqueous | ayer was extracted with EtOAc.

The conbi ned oemheavl)mmzoio [\A&aﬂomlmmdinw'i tcarbopamide (Digstaseasperdn d
concent b@#(ﬁﬁ 5% %R?VSIE uiL }prl Ia g@oil Burf glasteyeoﬁ{elnlcca tgrtg rbumt4ol%l(fagxh\y4-

el uti ng} T 1 Of

(2R 4R)mékh(zlb¢¢flblbd;kw tatbambday | SAIsyle@M)ofzeMu gll M%@@{ﬁﬂﬂéx»[bﬁfﬂaﬁiat@(lm 4.82
g, 77. /%as a brown orl. M5 (apci) mz = 00491%Ste :

Pr epar aiﬁ’) presdl) éx Hipl THF42R, 4R} 4 6(3t @mol)bwg/ Pmlﬂéﬁmﬂ&:l@ wld)ﬁy) MaMgCl

f1uor O Q%le ipﬁ Yyl gl)nwel%shz}/(id)egyrﬁz re ct%l IISlIXtul‘ Wa{)syaélowe(al to warrn to gmﬁ’%ntyl ate

Prepared according & et hod reparation

(2R, 4R)te1ﬁpéﬂa@1&é albbtitked R UBHost S, ytwnehct?om&as illhdmeh&pmmsht)@yéd NiH,di (@ in
Step A, M5 (apci) nmz 485.1 (MtH). [00497] Step E: Preﬁaratlon of

5- ((2RMR) ampl qoswmtt?é@cbwhwym The ﬁ«;ﬂd&l@wwlhmd 6] ‘ﬁatil‘- and Do apdpdid aitrgs - g

d h
BTy oty BB @Ry St he b ibe b Brb v @ S iRl Wl e 5
- car boxyhedted 20H0OQ,, Vatd?2 2ndBeink. Wake Ssbﬁmﬁﬁd‘ﬁﬁs idfiedEtvdith (MgSOMAlte@ddantM Li OH

(0.845 m, 0.845 mvl) was added. The m xture was heated at reflux for 4
hours 9acetBtaeto gbict # JRixGfe 1M diagereomeric products as a white solid.  The two

diastercomers were separated using silica chromatography eluting with a gradient of 20-80%

5N




WD 2011/ 006074PCT/ US2010/ 041538 100 (0.845 m, 0.845 mmol) was added. The
m xture was heated at reflux overnight, cooled to anbient tenperature and
concent r avedniifineonesi due was diluted in water and the mCItUSR@OMaES3s r eat ed
with 2N HCL to achieve pH 1. The m xture was extracted with DCM and Et OAc
and the conbi ned extracts were dried w,th MgSH, filtered and concentrated
to afford 5- ((2R 4R)-2-(3 -fluorophenyl)-4-hydroxypyrro lidin-1 -yl)pyrazo
o [1, EtOdcpiieiantydi Merod isonsa 4k yig, ¢Yaygicld),(Mddr isgmcB@%3 nas 18% yighk). ®iSange

solid. [0Q ]Step F: Preparation of
N-cycl c(ﬁP‘BbV'?Z 54%&0)@4) - %C}I uor ophenyl) - 4-
hydr OXV[BM%ME' | di "%é%)Bl) PRzl b Ss-AlRGYL4M8-BiiBrobnEAN RRXANLAET -y Fnepar ed by

t he netho escri I'n EXanpre I using

5- 42R, 4RYrdAy(Bnicthyboyo mhexyl inyra-olyy dl, Bevﬂwwnrdmd-ﬂbarb&xalmldv (Bizoleajrierdy) altgyri m d
i ne-3-car boxylic aC| and ubstituting tert-buty
cycl oprrawr KRMsE fiog gﬁe 1 e Prlﬁamﬁpﬁmﬂ 1V§3 Q@Wsérq L) #ud 4y 66%

| d ([g[% | -
}”AER )4 2-( ? % &or op eny 1’5“;!1111)Q Wg’% %d;i 3%3 ??% ﬁial %Mlmdw%syspgz&gtaféﬁl? ?HtISy
al pyri rmdpemmse fardrifvox and des c@rﬁs@ﬂi@eﬁ]:@t@q:fﬁa’réd dmmnbhemamylwdloﬂesmoi (o@doi n

Exanpl e 1 B42R 4R)-2-(3- fl 1)-4-hydro i dj n-
SO py P [ A1HS - APy AR SRRV U AL or tCBE-Cai ne o

pr ovi dedlﬂ@&o%ﬁéﬁz))p%&@({{ﬁgaﬁﬁ)y?azmﬂ 63 diflidtiR%- eyfbogﬁf\%aw pbparalfEn (@pCi )

mz = 398.1
542 R 4 Rce@d(ng-tb Ithmpmpé‘thrn/dgthﬂedmd?:mmpﬂnjt raprodide-the rtlg piNdnet dvyd phitazaido

ne- 3- car boxan de 1/ 006074PCT/ US2010/ 041538 101
[00500] i’?é}ﬁar ?di-r%[%rél’%bﬂ%:eéé?-mgﬁ%n Exanpl e 1 using 542R 4R)-2-(3-
fl uorophenyl) - 4- hydroxypyrro |idi “Ef;lam% e)jjyrazo lo [1,5 -a]pyrimdine-3
-carboxylic acid and nethylam ne to provi de the final product as a white
solid (9.4 ng, 45%yvyield). M5 (apet) mz = 356.1 (MH).
KR) - 5- (2- (2, 5-di fl uor ophenyl ) p§r fpl i di n- 1- yl) N (1- (et hyl sul fonyl ) pi peri di
n-4- yl)pyrazolor 1,5 -al pyr dlf\ﬁ Ncar boxam de [ 00501] Prepar ed by
t he net hod described in Exa
usi ng 1- (rethyl sul fonyl) pi perl -4 m ne hydrochloride (1.5 equiv.). The
title conpound was isolated as a white 86l M (83% yield) after purification
by 5i 02 colum (eluting with 50% Et 0Ac- hex, t hen Et 0Ac, and then 10%
MeOH Et OAc). MS (apci) mz = 505.0 (M+H). Exagnple 45
(R -5-(2-(2,5-difl uorophenyl)pyrrolidi n-1-y1) -Nt (1- sul f amoyl pi p

eridin-4-yl)pyrazolo [1,5 pyrlmdlne3-carboxamde
5-( ( R)-2- ( 2.5- dlﬂuorophenvl)pvrrohdln- -y1)-N-(4-hydroxy-4-

methylcyclohexylpyrazolo|1,5-alpyrimidine-3-carboxamide (Diasteromer 2)

[00509] The major isomer from Step A in Example 50 (45.1 mg, 0.197 mmol) was
dissolved in DCM (1.0 mL) and 4N HCI in dioxane (492 uL, 1.97 mmol) was added. The
reaction mixture was stirred at ambient temperature for 1 hour and was concentrated to afford
4-amino-1-methylcyclohexanol (major isomer). The 4-amino-1-methylcyclohexanol was
reacted with (R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidine-3-
carboxylic acid (Preparation C) according to the procedure outlined in Example 1 to provide
the title product as a white solid (10.7 mg, 38% yield). MS (apci) m/z = 456.1 (M+H).
Example 52
F

N \N)i
3 NH
N



[ 00502] Prepared by the nethod described in Exanple 1 using

4-am nopi peridi ne-1- sulfonamde (1.5 equiv.). The title conpound was

i sol at ed e 2a1obd7@¢ solid (80% yield) after 5i02 col unmppuristeioatisesn
(eluting with 50% Et OAc- hexanes, then Et0Ac, then 10% MeOHEt OAc). MS (apci)
mz = 506.0 (MH). WO 2011/006074PCT{/4S2010/ 041538 102 NN 6N 1\1 NH H
NHSO2C H3

kR) - 5- ( 2R{-RI-&yctbpfropdrso@heniyhorepridat -3 dil ypyirelidin- Nyl yrbaso [1\3-slpk fimiding-do) et hy|
)pyrazolo [1,5- al pyrim dine-3-carboxam ge [ 00503] Prepared by the nethod
described in Exanple 1 using N (2-£ yl ) met hanesul f onami de

hyd ' 2. e ) THE 4 ; i sl '

SO0t a- (ROSHAP o} G o, P tigh:of 19 L LA LAGATROUAA i L 00 PRra2glift. 5

Et 0Ac hesjpyrésidirtchinarEd OAR, adid Erre 086 vEDB0R Sic).09¥Bhal cin)l HAZU52685mg,
N'-NLY BN 1\ J NH \

(R 5 (S Comsnad) 1 or DRHEAUS) B P it £5gepoRskmin Ky & ) ppyhzol o
[ Brargovd BB AT S S e G ao D5 B piule o G inlRSal | Be

conpouramogsecics of aNedonst3a hutnist e el cdd¢ 6mdktyicelvdy mafrifed by G2vaed pimse
purification (eluting with 50% Et OAc- hexanes, then Et0Ac, then 10%_.

MeOH- Etf%m%towsplesaﬁle%lg Miith 055Qi’éﬁ09t0{11¥)iﬂ|ffjwat%ﬁib$§ thetfeegmngind o5 a white

fR) - N- QG e & R At W& HRNGn 2 hexvrpsny! ) pyrrolidin-1-yl ) pyrazol o
[1,5- alpyri m%?gne-y& c)ar bo>§§5r%ﬁ)de [OOSOQP?Zpar ed by the nethod descri bed
in Exanple 1 using (R)-5-(2-(5-f| uBxample 53

met hoxyphenyl ) pyrrolidin-1-yl)pyrazol o[ 1, 5-a] pyri m di ne-3-carboxylic acid
(Preparation G WO 2011/ 006076\@4%82010/ 041538

\— = N/N\
B ~ -
o
NH
(@) )V

(R)-N-tert-butyl-5-(2-(5-fluoropyridin-3-yDpyrrolidin-1-y)pyrazolo| 1,5-

alpyrimidine-3-carboxamide

[00511] Prepared by the method as described in Example 1 using (R)-5-(2-(5-
fluoropyridin-3-yl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic acid (Preparation
I) and 2-methylpropan-2-amine to yield the title compound as a white solid (23 mg, 67%
yield). MS (apci) m/z =383.1 (M+H).

Example 54

F

O

H.CO aN/qN\\
. *}NHH
»

(R)-5-(2-(5-fluoro-2-methoxyphenyl)pyrrolidin- 1-y1)-N-(2-morpholinoethyl)pyrazolo[1.5-

alpyrimidine-3-carboxamide

[00512] Prepared by the method as described in Example 4, using (R)-5-(2-(5-fluoro-
2-methoxyphenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic acid (Preparation



103 and cycl opropylam ne to yield the title conpound as a white solid (19
ng, 68%yield). M5 (apci) mz = 396.0 (M+H). Exanple 49 (R -5 -(245
-fluoro -wormtimosyphenyl )pyrro lidin-1 -yl)-N-(2-hydr oxP€2AIS2010/041538

met hyl propyl )pyrazo lo [1,5 -al pyrimdine-3 -c arboxam de [00506] Prepared
by the nethod described in Exanple 1 ing (R -5-(2-(5-fluoro-2-

nmet hoxyphenyl ) pyrrolidin-1-yl)pyrazolo [1,5 -a] pyrimdine-3 -carboxylic
aci d ( Rbepar ainmphc{ﬁ)noaﬂhdnalmaai(né Quivet hj?hqotltb@aﬁmﬁelﬁid Was ylbteilndd ha whitd e

conmpound,.as a white solid (17 %yield M5 (apci) mz 428.1 (MtH).
Exanpl 5@ (§578 el “i)l W(Wl)ﬂlﬂz(‘(r%9 IZE X% d| f1 uor ophenyl )pyrro lidin-1
-y1) - N-(4- hydr oxy- 4- et hyl geglgexyl)pyrazol o[1,5

-al pyrim di ne-3 -carboxam de (Di astere

[ 00507] St epA: Prepar ati onof di ast eregherictert-butyl-4-hydroxy-4-
met hyl cycl ohexyl carbanmat es. ,:trrleon of tert-butyl

4- oxocycl ohexyl carbamate (1 %0 M/@\ ) indry THF (28.1 nL, 5.63
mol ) was cooled to -78 C af

(5.72 nL, 17.2 mmol) was added.
The reaction m xture was aIIovved t§ wirm ambient tenperature and stirred
for 48 hours. The reaction was quenched au t

s@t urated NH4CL (10 nL) and
concentrated in vacuo. The residue was dilute

in water and DCM and solid
citric acid was added until the phases separated! The organic | ayer was
renoved andNagshed-sihydrosairopal-ed(WNaHEOBuonad-BetiReplkiny NByrrdliEng0! ut i on was
dried with Mg504 tiltered and concentrated to give a m xture of

di ast ereomeric product sﬂé&@l@{llr5pa1ﬁwlmtﬁlnﬂ3rﬁal%@ﬁ_fﬂ]ds$tereorrers wer e

Sona7 o0BBsibCT? ot 0% ol AR ef L ESRe M 1 hEpE] BBk SRS ERE "0y
yi el d) ,méfﬁd)J%T]pSt ; )'%[‘ro(lafhfﬁl S}prr&&%)l%'ﬂ ﬁh}éz‘rmﬁ(ﬁné-@%tﬂoxs}h@ aEd (BRpR ramwa;}

Boc). [0050 Preparation o R -2-(2,5 dlfluoroP henyl )(S)yrro
i di n- Tandy()- %@mmopromym Rydigl ﬁ%@rr;qﬂleg) e@@dg pyaterzad was puritied by S

oL gl e R B ST atlpr AR SRS

di oxane:ohfb%andlaﬁawhu@zolmmB% yiasl). aM!E(dchﬁﬁz £e30li(OnrHm. Xt ure was sti rred at
anbi ent tenperature for 1 hour and was concentrated to afford 4-am no-1

-met hyl cycl ohexanol (ninor i somer)Exampplef6ani no- | - net hyl cycl ohexanol was
reacted wth (R)-5-(2-(2,5- difluorophenyl)pyrrolidin-I-yl)pyrazolo [1,5

-a] pyri mdi ne-3 -carboxylic acrepar ation C) according to the procedure
h

outlined in Exanple 1 to prow 0 tl,\fe product as a white solid (14 ng,
48% yield). M5 (apci) mz %.,466.

g NH OH

O H
N-((R)-2,3-dihydroxypropyl)-5-((R)-2-(5-fluoro-2-methoxyphenyl)pyrrolidin-1-

vl)pyrazolo[1.5-a]pyrimidine-3-carboxamide

[00514] Prepared by the method of Example 1, using (R)-5-(2-(5-fluoro-2-

methoxyphenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic acid (Preparation G)
and (R)-3-aminopropane-1,2-diol (2.0 equiv). The crude material was purified by SiO,
column chromatography, cluting with EtOAc then 10% MeOH-EtOAc to afford the title
compound as a white solid (46% yield). MS (apci) m/z =430.1 (M+H).

Example 57



Example 51 5 -((R)-2-(2,5 -difluorop henyl)pyrro lidin-1

-y1)-N(4- hydroxy-4- nethylcyc | ohexyl)pyrazo |o

1- 1, 5- al pyoi2niidiosw4 3- car boxam de (Di asteroner 2) [ 00502LThis20mej0er538 soner

fromStep Ain Exanple 50 (45.1 ng, 0.197 mmol) was dissolved in DCM (1.0

nl) and 4N HCL in dioxane (492 iut, 1,87 mml) was added. The reaction

m xture was stirred at anbient tenperature for 1 hour and was concentrated
to afford 4-am no-1-nethyl cyclobexanol (major isomer). The

4- am no- | - net hyl cycl ohexano# react ed

w t h(R) - 5(2(25d|fluorop eNrdrnlyI)pyrazoIo[lS

-a] pyrimdine-3 - carboxylrc agi d ration C) according to the
procedure outlined in Exanple 1Nto"bro |de the title product as a white
solid (10.7 ny, 38%yield). apcr) 456 1 (MtH). Exanple 52 F WD

2011/ 006074PCT/ US2010/ 041538 105 kR) N- pr opyl-5 -(245 -fluoropyridin-3

-yl)pyrro lidin- 1 -yl)pyrazo lo [1 -al pynHg@gHne-3 - carboxam de

[ 00510] i 0 .

(R)-5- (251 - DY :

a] pyri m di ne- 3- car boxylw%s@@o%r(rBt%@mrdlmsicarb%saarﬁld@u, 0.092 mol ) and

HATU (52.1 ng, 0.137 mml) In dry

(10 5 @0515]183 riyter A:f dré¢pavetidnbef iditih AMLTED Ahryilpre BrbBMAy
xtur S er a f N2 3 hours The

Crudb” hAREa 6&?.@@@?5@2@@#&1@0 s @%f Briee L&P&W T VPR

0 50% arcgmmlhé (ioglﬂrgtzemt ﬁmbr)eihcktomp@ts ﬁ%? aR@ MRAYAi ARt wag hée%dl g (26

ng, 78%vyield). (Aapci) mz 367.0 (MtH). Exanple 53 /\---
f R) - N- treflux I@Ut:lsrllghss Tlmsnxtﬂtmws)wy)nwmrmateg ang| Yhgyrepidu¢ jddfiured]in- yflat)epy rHxo | o

Ejé ,S(S;r |- %ﬁnr%r“l@;?ng% éedlwﬁ]% ?Hgﬁ{l%n }gg 6}%051&&3 (V%Z?l%éﬂ[ b‘¥het g‘(ﬁlegl?s laygr Was

f 1 uor opydatcdi witl31 ¥l NRGH @QIrhd) dird cxtfat) vaaobOM.1The céhbiBYd bifadicngycds were
-carboxylic acid (Preparation |) and 2-nethyl propan-2-amne to yield the

title Wéou‘ﬁdh asMgSQAm tfélteg@dr dnq zxowntrefﬁ% yioel @ffordlvse(ta*pléyl) IrAmino-2383. 1

(M+H).
[00516] Step B: Preparation of (R)-tert-butyl 2-(5-(2-(2.5-difluorophenyl)pyrrolidin-

1-yl)pyrazolo[1.5-a]pyrimidine-3-carboxamido)-2-methylpropylcarbamate. Prepared by the

method described in Example 1 using tert-butyl 2-amino-2-methylpropylcarbamate to
provide the title compound as a colorless oil (109 mg, 100% yield). MS (apci) m/z = 515.2
(M+H).

[00517] Step C:  Preparation of (R)-N-(1-amino-2-methylpropan-2-yl)-5-(2-(2.5-

difluorophenypyrrolidin-1-yl)pyrazolo[ 1.5-alpyrimidine-3-carboxamide hydrochloride.

(R)-tert-butyl 2-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidine-3-
carboxamido)-2-methylpropylcarbamate (109 mg, 0.212 mmol) was dissolved in DCM (1.0
mL) and 4N HCI in dioxane (0.530 mL, 2.12 mmol) was added. The mixture was stirred at
ambient temperature for 4 hours and was concentrated afford the title compound (105 mg).
MS (apci) m/z = 415.2 (M+H).

[00518] Step D: Preparation of (R)-5-(2-(2.5-difluorophenyl)pyrrolidin-1-y1)-N-(2-

methyl -1-(methylsulfonamido)propan-2-yl)pyrazolo[1.5-a]pyrimidine-3-carboxamide. (R)-

N-(1-amino-2-methylpropan-2-yl)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]
pyrimidine-3-carboxamide hydrochloride (24.0 mg, 0.0532 mmol) was dissolved in DCM
(0.53 mL) and triethylamine (15.2 puL, 0.109 mmol) followed by MeSO,Cl (4.34 uL, 0.0559



0o

(R)-5-(2-(5-fl uoro-2-nmet hoxyphenyl) pyrrolidin-1-yl)-N(2-norpholinoethyl)py
razol o [ IwB-20ulgoyo7i4m di ne- 3- car boxam de WO 2011/ 00607 2PTN/S820135941538
106 G and 2-norphol i noet hanam ne (1.5 equiv.). The title conpound was
obtained as a white solid (65%yield);,cM5 (apci) m'z = 469.1 (MH). Exanple
55 H3CO NH , OH OH

N4S) - 2 rﬁmdl)h)ydié @dd/qdrseqyén)traﬁy( (TR} ndxtube Whstired2atrapitia yohesytu)epipr 2dloued n- 1-
)r/ré% Egaaaé?ilv%g;é}]{ﬁ?@ ‘%lt I m dl Ny rglx@,g(e: ?fr@lg?v;/(%g;(gwgh vgagrgrlgrgdp‘tgr?npeaa{neddwEsydrEerzie

met hox yr lic
acid (éflggg){ S%(rﬁonT éOgerlrt(lqJ IJ( §{§ gﬁglrﬁlaﬁaghgghéeﬁgm%dghﬁ K Eﬂzd%%%&n{)/@ ?ﬁ)e@ycr ude
mat er i ahg\8s”opyuksld ¥ dsedwhiye wilid2 MS [ apei) rmh%tb@naﬁbfy, eluting with EtOAc

t hen 10% MeOH-Et OAc to afford the title compound as a white solid (53%
yield). M5 (apci) mz = 430.1 (MHfXamREmS e 56 F OHOHN((R-2,3 -

di hydr oxypropyl) -5 ((R) 2-(5 -fléf)oro 2- met hoxyphenyl )pyrro lidin-1 -
yl)pyrazo lo r 1,5 -alpyrim d car boxam de [00514] Prepared by the

met hod of Exanple 1, using ( (2- uor o- 2-

nmet hoxyphenyl)pyrrolrdr n- 1 - y’) Py raz oN al pyrimdine-3 -carboxylic
acid (Preparation G and (R) 3 e 1 2-diol (2.0 equiv). The crude
material was purified by 5i02 ; hro t ography, eluting with Et0Ac

t hen 10% MeOH-Et OAc to afford trtle udasawhrte solid (46%

yield). M5 (apci) mz 4301(|\/Hrl—|) Exarrple
2011/ 006074PCT/ US2010/ 041538 107 NH SO2CH3 NH2

(R)-N-(2-amino-2-methylpropyl)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-y)pyrazolo[ 1.5-

alpyrimidine-3-carboxamide

[00519] Prepared by the method described in Example 1, using 2-methylpropane-1,2-
diamine. The crude product was purified by reverse phase chromatography eluting with 0-
100% acetonitrile/water to yield the title compound as a white solid (3.9 mg, 6.0% yield).
MS (apci) m/z=415.1 (M+H).

Example 59

F
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(R)-N-tert-butyl-5-(4,4-difluoro-2-(3-fluorophenyDpyrrolidin-1-yl)pyrazolo[1,5-

alpyrimidine-3-carboxamide

[00520] Step A: Preparation _of  (R)-N-tert-butyl-5-(2-(3-fluorophenyl)-4-

oxopyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxamide: N-tert-butyl-5-((2R,4R)-2-(3-

fluorophenyl)-4-hydroxypyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxamide (Example
42, 10 mg, 0.025 mmol) and the Dess-Martin reagent (16 mg, 0.038 mmol) in DCM (2.0 mL)
were stirred at ambient temperature overnight. IN NaOH (2.5 mL) was added and the
reaction stirred for 30 minutes. Brine (2.5 mL) was added and the reaction was filtered
through a phase separator frit, washing with several portions of DCM. The DCM solution

was concentrated and the residue purified by reverse phase chromatography (20-70%



fR -5 -(2-(2,5 -difluorophenyl)pyrro lidin-1 -y1)-N-(2-nmethyl-

- (et hyl sul fonam do) prop an-2 - yl)pyrazo lor 1,5 -al pyrimdine-3

- car boxarwodeo11j@e@15] Step A: Preparation of tert-butyl PCT/US2010/041538

2- am no- 2- et hyl propyl carbamate. Tert- butyl phenyl carbonate (0.421 ni,
2.270 mmol ) was added to a solution ofyy2- methyl propanel, 2-di am ne (200 ng,
2.270 mmol) in EtOH (4.5 nL) and the reaction m xture was heated at refl ux
over ni gisttonittile/ watkl) uo @rovade dendbnteompachda@dd tige 27 €5iydeld) di hudead oiln MEst er .
The m xture was _acidified with 2N HCL to pH 4 and washed with DCM The
aqueousaPEy Bz wao-P( tPBd with IMNaOH (2 nL) and extracted with DCM The
conbi n ani c er .were A [ ) , rated to
affordqtﬂe%ﬁbut Sj’tgyam%no 2- qj’rég i rbar : '

a col orﬂm@olﬁnbl)pmll(dapd:wl)pm‘aZOIG[]lﬁahﬂzrlﬁxwﬁﬂﬂ}: 3- éaﬁ)ﬁlﬁchﬁiléﬁﬁ egRBN Farelmayhﬂ on of

L pyrerdlhenrie ditspaire lﬁé“x‘iéq%ﬁ%equ['ay)sp%&rﬁ%b‘ﬂéa%wb%%@%;?@ W the
met hod rﬂ -S§rr§le ﬁﬁﬂp)'r Op%?g?hfetﬁ]o géﬂhggaﬁlﬁl'bts ﬁhuomde 1.57 mg, 7.08 umol) were

2- am no- prow e titl co ound ‘as a
col or | esxedint DCNIY2 ﬁgnL)].ﬁOP/ﬂlylredod))n WS s(la’pd ia) ambiznttehipbraPur¢ Mvbdnight. 1N

00517].Ste Prepar at i (R -N-(1-am no-2- hyl| pr opan- 2- -(2-(2,5-
5. fl uolwﬁa? Oyl was padeflan alndﬁlllf) W?t%é’o‘fv%s TW@ oRR0 ﬁi’mﬁ%ﬁ% dbRas éﬂf i3 b ¢
-carb Oxﬁﬁb?%ﬁa dho Chtﬁkf%ﬁr% %s fﬁl ad %r&;%’rptaxﬂléées sepetath? fr2t, wWHshindORARNERYLD PYT T o
lidin-1 -yl)pyrazo | 1, pyri
car boxqmrtdtm)s -Z- m@qurlm DQM csalmbemmtae cod@atragd aﬁd 0@ rasrdnk pundisd diy ssairseed i n
DCM (1. and 4N | i oxane 530 ni, 1 I d . The
ot ur s PRty (G éﬁ?et?%lﬁﬁé&é%%? o PFPer % o NE doams (oot at ed
af ford gtshwwl&lhgawmgwamﬁ 108 (%m)m}\é&ﬁﬁgo Mz = 415.2 (MeH).
[ 00518] Step D:. Preparation of (2- (2 -dirfluorop henyl)pyrro lidin-1

-y1l)-N-(2- methyl -1 (nethylsulfoﬁwmﬂle)@rop an-2-yl)pyrazo lo [1,5 -al
pyrimdine-3 -c arboxamde . (R)- N-(l -am no- 2- met hyl prop an-2-y1)-5

-(2-(2,5 -di quorophenyI)pyrro 8in-1 yI)pyrazo lo [1, 5-a]

pyrim di ne- 3- car boxam de hydrr ( 4.0 ng, 0.0532 mml) was dissol ved
in DCM (0.53 nL) and triethyl agm e( ut, 0.109 mmol) followed by
MeS02C1 (4.34 iut, 0.0559 WO 20 PCT/ US2010/ 041538 108 mmmol ) were

added sequentially. The m xture stl r pat anbi ent tenperature for 2
hours and was diluted with Et0Ac. The ni%tu was washed with water and
brine and was dried with MgSO4. The sol uti s filtered and concentrated
to afford the title conmpound (8.0 ng, 30 %lele d) as a white solid. M
(apci) mz : e 3 QT I YRR oRY 1) - 5

op y -y y al pyri m di ne-3
- car boxam de [00519] Prﬂmmmﬂ SPérievnmtdmmaB{deﬂ)omrbﬁld in Exanpl e 1, using
2- met hyl pr opane- 1, 2- djam ne, The c ude t _was purlfled by reverse
phase AP ograpﬂﬁlgﬁr%‘i URSCARTIN 19 ghe 158 f oRKATPRIF el et ¥BS t AP t he
EII\/EF 'H;e %&Hﬂgfb@aﬂgl%Hm &fpsgdm\cﬁ (33 fde QnaQe/ﬁM' GhlpurilBd (BP0, Whanm 415- 1
(R) - N toardmdtogyfhys- e{ldtntg awvifi EoDAe ZaddBtHehum%pﬂvﬂeﬁ)ﬁ EyAc abi monidd - thd )tpler azol o

[1,5 - m d| 0052 : Preparation of
(R) N- t@ﬁpoﬁﬁé §12 B {t?s‘(@ @f‘dﬁ@@h 632 IMIF& n-1 -yl)pyrazo |lo
[1,5 -al pyrimdine-3 -carboxam deEXa fe%rlt butyl - 542R, 4R) - 2- ( 3-
fl uor ophenyl) - 4- hydr oxypyrrolidin-1-yl)pyrazolo [1,5 -a] pyrimdi ne-3

-carbox am de (Exanple 42, 10 @ I;(H 025 mml ) and the Dess-Martin reagent
d

(16 ng, 0.038 mml) in DCM (2. ) were stirred at anbient tenperature
overnight. 1IN NaOH (2.5 i) X gﬁ’}m@‘\the reaction stirred for 30

m nutes. Brine (2.5 nlL) was abided_a reaction was filtered through a
phase separator fit, washing wit@ev@ral ortions of DCM The DCM sol ution
was concentrated and the residue purifi
(20-70%

rever se phase chromat ography

N
H

5-((R)-2-(2.5-difluorophenyD)pyrrolidin-1-y1)-N-((3S.4R)-3-fluoropiperidin-4-

vpyrazolo[1.5-a]pyrimidine-3-carboxamide hydrochloride




WO 2011/ 006074PCT/ US2010/ 041538 109 acetonitrile/water) to provide the
title conpound (2.7 ng, 27 %yield) as a clear oil. M (apci) nmfz = 396.0
(MHH) . [ 09B620118eqEB: Pr epar at i onof (R) - N-tert - but yl - 5- ( 4, 2cuaifsbaonersas ( 3-

fl uorophenyl)pyrrolidin-1-yl)pyrazolo [1,5 -al pyrimdine-3 -carboxam de :
(R-Ntert-butyl-5- (2-(3- quoropheny1]1)0 4- oxopyrrolidin-1-yl)pyrazolo [1,5
-a] pyrimdine-3 -c arbox amde (1.40 ng, 3.54 iunol) and

bi s- (2-[0@523pxyet Bttp amAnosul f Brephiatibh uorifde (83 4B Y-targbutyl 0844(SHiR )}2-y5e

m xed in DCI\/I(2 Q0 nmb) . and the reactlon was, stlrred at arrbl ent tenperature
over ni ¢hiluorephiqqybpyralidindrwlinygazolod herplpyimidiie-3-gaboxaspidkd- stirred for 30

m nut e a n t f ' thr

phase SupEApGide oihy ﬁﬁfeideé%%oﬁf %tétt?‘%ﬁ%&%?d S e AR on
was cor(Gﬁ;ztRl)aetreHu@hd ahhﬂo-fsetmodm;ﬁp@mlné-ﬂ&drbbyyllaev(éwsmupha%e aHe ocompogrdaphy
(0-70% acetonitrile/water) to providethe t und (1.30 ng, 88.0 %
yi el d) s optaipg 3éas‘6lln|ted50h|@’é7?éz@’d?lji) 1> (%pca)m} %@2@3 M Mgfinpl e 60 F N'. . -N
IR P

- car boxéifi.4le)- 3-[flih6£®2¢ieﬁldﬁpaw®dvmclofkji-tahavhmldﬂne-3n@trlbmdnﬂcﬂe Examifoeh]b,ndam ng

2- 2- t.hyl 1, 3-di 0 Th d t
pu?.mf |n 9@ %;30”511@%0%%3& ef@mpgﬁa% grgfra%'ﬁp N giudﬂv %%g O\f&%@r%rlrlé? A&n%aﬁélc ?héﬁlﬂib%

?’gg'; )Et\%%CadHQd @M’MCE’& diBanki( 6'48? ”H%S%B%) d?ld\)mézf}l?x QA tinddeyifbdhe M
- di f | uaempéretuyd Joprioord (lV\&]lﬂﬂ—piGC—l]}ifa)e fdn(nedb. FhedRxaide Wasl drlmpd pethi dity dit O (2

ggigygg@gﬂqﬁ%ﬁp&]@@g@ dldgaiﬁne W%ltgrsgs%)égsqiorg eTIﬂe soh Cvla(s) rciol(ijeected vashed
[ 005 23]»5-&1?8\? PL.ePHd ri r\ﬁfd@?’@a %B)n {8 1% lﬂ’rétﬁﬁjle C((Iﬁpc(LﬁlB)asza Whitd sohd (42 mg,
di f1 uor ophenyl ) pyrroli |n- -y pyraz 1,5 -al” pyrimdine-3

- car boxXaah gie)d)3 MS (dpki) an/opi 4gerli ((Mﬁlé)l -car boxyl ate. Prepared according to
t he net hod of Exanple 1, using (35,4R)- te6rt-butyl

4-am no- 3-fl uor opi peri di ne- 1- car bo@% P]§ 1.5 equiv). The title conpound
was obtained as a white solid (79%vyield). M5 (apci) mz = 545.21 (MH).

[ 00524] Step B: Preparation of 5 R)-2-(2, 5 -difluorophenyl)pyrro lidin-1
-y1)-N- ((3 S ,4R)-3-fluoropip szmyﬂk)pyrazolo 1,5 -al pyrimdine-3

- car boxam de hydrochl oride. TS aiso of the title conpound from Step A
(50.0 ng, 0.092 mmol) in Et0Ac (A.% nl) Hadded 4AM HCL1 i n di oxane (0. 460
m., 1.85 nmmol) and the m xture was stirped\atoanbi ent tenperature for 6
hours (white precipitate formed). The m xture was diluted with dry Et20 (2
vol unes) and sonicated to afford a fine white Stispension. The solid was
col | ected, washed(®-2]3-dihydrbk Aol sd(R ezt (suiidero- X/ateﬂﬂumdn@ﬂg&lmeﬁm title

conpound as a white solid (42 ng, 95%yield). MS (apci) mz = 445.1 (M-H).
Exanpl e 62 F3C NH yprolidyg- l\ivlr)mq‘azqioﬁ 5-a]pyrimidine-3-carboxamide

- di hyd r[ﬁfﬁig’] opy 1)Pr§pa(ré(ﬁ)oy %ﬁg %eiﬂolﬂoﬁe%cgf)e(dt {n fixalﬁ?lglg "feﬁ&){é hQﬁ? -Tf—l(g-ﬂuoro-}

(trifluoromethyl)phenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidine-3-carboxylic acid

(Preparation M) and (S)-3-aminopropane-1,2-diol. The crude material was purified by
reverse phase HPLC (0-60% acetonitrile/water) to provide the title compound (26 mg, 73%
yield). MS (apci) m/z =468.1 (M+H).

Example 63
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pyrrolidin-I-yl)pyrazolo [1,5 -al pyrimdine-3 -c arboxam de

[ 00525] Prepared by the nethod described in Exanple 1 using

(R) -5- (2-wb-2blwosa42- (trifluoromethyl)phenyl)pyrrolidi rcrAgk)opssaol o [ 1, 5
-a] pyrimdine-3 -carboxylic acid (Preparation M and

(S)-3-am nopropane-1, 2-diol. The cru material was purified by reverse
phase HPLC (0-60% acetonitrile/water) to provide the title conpound (26 ng,
73% yield). M5 fNa@Ri-R.3dihydrodg@opylf-SHHR)-2FExdinpte?-63iflud@methyl)phenyl)

2011/ 006074PCT/ US2010/ 041538 111 N ((R)-2,3 .-di
-fluoro-2-(trifl uortomets ayiaralol 1.3-alpyEmiding gai%oxam de

[ 00526] red . deser ibed 4 Exan SRS (5 fuoro.2.
(R)-5- ([Q@%’g’?f | uo%-eéd-?&% oy FF?%?%?E%W&%F?‘@% ?o‘ljfsllﬁ (s 52
[1,5 - dlrifluoromethpBplnydpyrbd kiph-1 edypyehzo ] &pau] gstrimidine) 3-aartoxylic acid

R) - 3- am nopropane-1, 2-diol ..  The crude naferjal s purified by reverse
E)hZise HBE al?ﬁ@@%dw Aot r%-ﬁmi@pW@?-)h%@OLr ovied ﬁé%%tpltl@lewe%r%aﬁﬁ W34 ny,

73% yi [ %80/,= o : P A

1 o a5y MRt IO (T nsBlau ML 1o AR, el corifBung (34 ke 73

- al pyr iyweld). ndSIapci) mar bda&iri(die-H)[ 00527] Prepared by the nmethod described in
Exanple 1 using (R)-5-(2-(5-fluoro-2-

(trifluoromethyl)phenyl)pyrrolidi nEXampe®drazol o [1,5 -a] pyri ni dine-3
-carboxylic acid (Preparation M and-amoni um chloride. The crude nateri al

)

was purified by reverse phase HPR 0-60% acetonitrile/water) to yield the
title conpound (23 ng, 78%yi el VS a,\fqui) mz = 394.0 (M+tH). Exanple 65
NH o- F,C = N\

kKR) - 5- (2- (2, 5-di fl uorophenyl )Syrr IR 4 =%1) - N- met hoxypyr azol o[ 1, 5-al pyrim

i dine-3- carboxam de [00528] Pregar/ed by the method described in Exanple 1
usi ng 0- net hyl hydr oxyl am ne hydrochl orided’ (2.0 equiv). The title conpound

was obt qpied as, 4, hit £ a0kl dhoBR LR LB (ARSI IR S5 hfnud4H) -
anpl e 1050 I1Z

carboxamide

[00527] Prepared by the method described in Example 1 using (R)-5-(2-(5-fluoro-2-

(trifluoromethyl)phenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidine-3-carboxylic acid
(Preparation M) and ammonium chloride. The crude material was purified by reverse phase
HPLC (0-60% acetonitrile/water) to yield the title compound (23 mg, 78% yield.). MS (apci)
m/z = 394.0 (M+H).
Example 65
F

S
o
¢ N
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(R)-5-(2-(2.5-difluorophenyDpyrrolidin-1-y1)-N-methoxypyrazolo[ 1,5-alpyrimidine-3-

carboxamide
[00528] Prepared by the method described in Example 1 using O-
methylhydroxylamine hydrochloride (2.0 equiv). The title compound was obtained as a white
solid (53% yield). MS (apci) m/z =374.1 (M+H).

Example 66



NH ol

(R) - N-(cycl opropyl nmet hoxy) -5-(2-(2, 5-di fl uorophenyl ) pyrrolidin-1-yl)pyrazol
o [1,5 wbpyrivoobeine- 3- car boxam de [00529] Prepar ed by pChasoevloonk3s
described in Exanple 1 using O- (cyclopropyl nethyl)hydroxylanine (2.0
equiv). The title conmpound was obt ai n@d as a white solid (31%yield). M5
(apci) mz = 414.1 (MtH). Exanple 67 NH2\0 fR-5 -(5 -(2,5

-di fl uor ophenyl) -2, 2-di net hyl pyrrorFlidin-1 -yl)pyrazo lo [1,5 -al
pyrimdine-3 - carboxam de [ O] Step A: Preparation of (R)-tert-butyl
5- (2, 5-di fl uorophenyl) -2, 2-di pethyl N-0l i di ne-1-carboxylate. Prepared by
the nmethod described in Prepération|A JSt2p A substituting tert-butyl
pyrrolidine-|-carboxylate with ty

2, 2-di et hyl pyrrolidi ne-1car box te to ide the title conpound as a
white solid (640 ny, 37%yield). M5 (apél) w-z = 212.1 (M+H - Boc).

[ 00531] Step B: Preparation of \}}

(R -5-(2,5-difluorophenyl) -2, 2-di net hyl pyrrol i

by the net s descr beﬂ
5-(2,5-dif ' ,X"

the title corrpound (420 nmy, Q7Y yﬁlging)3_ca{}/§>5aﬁg§é) mz = 2121 (MtH) .

ne hydrochl oride. Prepared

[00532] Step C: Preparation of -€e - - di fl uor ophenyl) -2, 2-
di met hyi0P§2HN ol i dibrepargd ) pyr atled onﬁelh,dii- aldpgqribnd di ine- Bxwaplooxy| avsng AGeal ed
pressur

ube S..C ed with 2 diflu
Phonyl Y A1 aPYERHGT YRS P CRATEEY 1 The3bly SRground vy gbjajncd as a whit
di i SOprs@Hé['(?ﬁ%%{zie@d[ﬁ' Ngs (472D tha= 242wl ) . et hyl
5-chl oropyrazol o[ 1, 5-a] pyri m di ne3- carboxyl ate (273 ng, 1.21 mol) and
i sopropanol (2.0 nL). The tube wasExmaplkd7and t he mi xture was heated at 160
C for 3 days. Additional ethyl 5-ch oropyrazol o[1,5- WO
2011/ 006074PCT/ US2010/ 041538 1 yr| m di ne- 3- car boxyl ate (273 ng, 1.21
mmol ) was added and the reacti S heat ed at 160 C 2 days. The reaction
m xture was concentrated and t e5| ified by reverse phase HPLC
(eluting with 0-60% acetonitrfle 20 OV|dethet|tIe conpound (136
ng, 28% as a beige sol | d. M (a ci =\401.1 (M+H). [00533] Step D

or op

Preparation of (R-5-(5 -(2,5 - ntl- 2, 2 d|rrethylpyrroI|d|n- 1
-yl)pyrazo lo [1,5 -al pyrlmdlne3 -carboxylic acid. (R)-ethyl -(5 -(2,5
- di f1 uor g8 AP 52diRuodbRdEtyiy, gédﬁm@thblpdtrahdm- W))Waaﬂmlsoawnéldme 3-

-a] pyrimdine-3 -carboxylate (136 0.340 mmol) was dissolved 1 n MeOH
(5.0 mL) and 1N NaO—I (3 40 nL, 3. Jdonas added The reaction was
stirre nble aturefor . : for 4
hours. Chﬁgmﬁeactl O?‘P M x reRaration Of (R AR Xth £ (10

)  andyy2hlittad- 1CSarbdlyland Bﬁéf)zﬁr@@tl?dth@ hﬁtﬂa@l\@eslhaedcﬁn’maﬁﬁht@hganlseepeﬁ racts
were filtered through PS paper and concentrated to provide the title

conmpourfdbgttpmangert- btr% w@phghnaé Calﬂb@ii}’lgj?ée soth éprt NBy{ a?p?cdl)merﬁmpsﬂ‘rcémeel( MtH) .

E 8?%?1}? Ete :Dr Ieﬁ‘_%r %’gl nep %r% nd as a hlté hd (6(1bfn|1é‘!% ylep(%]')Mg '(&pci)

ri, 5- alrmzrzlmzdl +H— qadoboxam de. Pr epar ed by the nmethod described in Exanple
1 usi ng[ ég - (2, 5 d|quoropheny1)-2 2-di rrethyl pyrro I|d| n- 1
-yl) pyrl@9%3lo [133611 By] plucpaatiom e g ) e iy j de.

The cr yg p 70%. .

T s AL AN UL AT S ey
(ng? : Lobri{t)%hz (BBZdlguglwgllTsr?gtl N-Q‘Q ({leﬂ)(;th i n- Oqlmﬁlspydarg?a}?gﬁle 01(0[2 fﬁgrd- the e
alpyri rﬁommén%(i?@dﬁ&&?aﬁrﬁ”d@% %0@351]) pYepaiéd (B%ﬁp%he met hod described in
Exarm! Gogsdi! 9 (Rp 565 (2-prepidgoLPPNRYNI 2. S8l IR RYPAGNY 2 1

-yl )pyr azo o[1, a] “pyrinrdrne-3 -carboxytcaci
dimethylpyrrolidin-1-yl)pyrazolo[1,5- a]pvnrmdlne 3- carboxvlate A secaled pressure tube

was charged with (R)-5-(2,5-difluoro phenyl)-2,2-dimethylpyrrolidine HCI salt (300 mg, 1.21

mmol), diisopropylethylamine (423 pl, 2.42 mmol), ethyl 5-chloropyrazolo[1,5-a]pyrimidine-
3-carboxylate (273 mg, 1.21 mmol) and isopropanol (2.0 mL). The tube was sealed and the
mixture was heated at 160 °C for 3 days. Additional ethyl 5-chloropyrazolo[l,5-



and cycl opropylamne in Step D. The crude material was purified by reverse
phase HPLC (0-75% acetonitrile/water) to provide the title conpound (11 ng,
39% yi el dvp.2oNBogEpci ) mz = 412.1 (MtH). WO 2011/ 0060 P¢PATBLAISAOH64 041538
114 Exanple 69 NH /\----- CN fR)-N-(2 -cyanoprop an-2-yl)-5 -(245
-fluoropyridin-3 -yl)pyrro lidin-1 -yf1)3pyrazo lo [1,5 - alpyrimdine-3 -
carboxam de [00536] Prepared by the nmethod described in Exanple 1 using
(R) - 5- (Qprimididet®drapyxylatic (233 yg) pyirmhoth wad addedl pyid azotaacfidn as aated at
pyrimdine-3 -carboxylic acid (Preparation I% and i i
2- ani no-%9-"fret H9YSr P& FRSKTieR MistufoWes eprFeptiyed ppd dhectsmdyemyribed BY R sol i d
(21 ny, Y%t el . tRB%Y 0>, = 394 : ] 2cH3
R -5 s AL f Shasolf Rl acighe HicoriiOf )1 bihidc TR FoffBolft BN AE
- (et hy28&4) dsarbeidepiopd eviSdapei ¥m/z yHY hyi(lszél)l o r 1,5 -al pyrim dine-3 -
TR S AN S R s AR T AT
-C
s

DY 1 O] Doy e g]égh&ifaﬁé-ﬁtcg@ atijon tﬁas..(-(,sdiﬂu;m ey 22

1- (et hy pI i -4 yi e e title corrpou%deg a white
sol i d (ddctinylpytoQeinyi-gl)pyrazdVe] 1(Bplpy)imidinc-3-cdBHxylafdViBp . mE0edHl mmol) was
R R G U R R N R
20111 000A74REN NSRS A4 HsaRuL Tl SQSFOLET aRATIcb bRy o g iescrcred in

&
Exanple 1 using (R)-5-(2 uor opy in-3-yl)pyrrolidin-1-yl)pyrazolo

[ 1,5 - apaqipninmixtirsiea8ceaded, poxsedionteae mikt(ierafhaimat 1 dmL) hnd AN HCI (5 mL) and
1-fluoro-2-nethyl propan-2-anmne to yield the title copgoun a white
solid (e viloRCRrel By qusble%&{)efgfnm FECRON TG fﬁmﬁr@kggﬂ%ﬁ 7% 14 60
concentrated to provide the title compound (123 mg, 97% yield) as a beige solid. MS (apci)
m/z =373.0 (M+H).
[00534] Step E: _Preparation of (R)-5-(5-(2.5-difluorophenyl)-2.2-dimethylpyrrolidin-

a )

1-yl)pyrazolo[1.,5-a]pyrimidine-3-carboxamide. = Prepared by the method described in

Example 1 using (R)-5-(5-(2,5-difluorophenyl)-2,2-dimethylpyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidine-3-carboxylic acid and ammonium chloride. The crude material was purified by
reverse phase HPLC (0-70% acetonitrile/water) to provide the title compound (8.5 mg, 33%
yield.). MS (apci) m/z =372.1 (M+H).

Example 68
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(R)-N-cyclopropyl-5-(5-(2.5-difluorophenyl)-2.2-dimethylpyrrolidin-1-yDpyrazolo[ 1,5-

alpyrimidine-3-carboxamide

[00535] Prepared by the method described in Example 1 using (R)-5-(5-(2,5-

difluorophenyl)-2,2-dimethylpyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic acid
and cyclopropylamine in Step D. The crude material was purified by reverse phase HPLC
(0-75% acetonitrile/water) to provide the title compound (11 mg, 39% yield.). MS (apci) m/z
=412.1 (M+H).



(R -5 -(245 -fluoropyridin-3 -yl)pyrro lidin-1

-yl)-N-(tetrahydro-2H pyran-4-yl)pyrazo lo [1,5 - alpyrimdine-3 -

car boxamwe 20{100689] Pr epared by the nethod as descri bedpcm/uSzaophs3d usi ng
(R -5-(2-(5- fluoropyridin-3-yl)pyrrolidin-I-yl)pyrazolo [1,5 -a]

pyrim di ne-3 -carboxylic acid (Preparﬁtlon ) and

tetrahydro-2H pyran-4-amne to yield the title conpound as a white solid
(34 mg, 90%yield). M5 (apci) mz Exdiple9(MtH). Exanple 73 NH o- fR)-5
-(245 -fluoropyridin-3 -yl)pyrro lidin-1 -yl)-Nnmethoxypyrazo lo [1 ,5 -al

pyrimdine-3 - carboxam de [0 Prepared by the nethod as described in
Exanple 1 using (R)-5-(2-(5- quor\ pyr|d| -3-yl)pyrrolidin-1-yl)pyrazol o
[1,5 -a] pyrimdine-3 -carboxyll Y ac d eparation |I) and

0- net hyl hydroxylam ne to yield t Nt =Conpound as a white solid (15 ny,
35%yield). M5 (apci) mz = 357. NH—l). aple 74 WO
2011/ 006074PCT/ US2010/ 041538 116 fR)O5 (243 -fluor ophenyl ) pyrro
lidin-1 yI)pyrazo Io [1,5 -al pyrimdine-3 c¢ arbox amde [00541] To a

R) - 2- 3 f h . .

suspensi o razol o 5-
a]pyrlnldl‘“ 0 g0lg in CCl4

(1.0 nl) was added thlonyl cgh&g{ﬂgln@g&g&rg&mﬁdéé mml) and the mxture was
heated at reflux for 4 hours (honbgeneous aiter 5 mnutes). The m xture was
cool ed [00530)Di entPrbm@cbrbgt uthe amthodaslcsaibtednin aEeadnpile ¢i weing R)-542€5f oam

The foam was ¢ ol ved and m. nopyridi ne DIVAP)
(3.74 YorRX i al—a e %&iﬁﬁ R A R
m xt urq%%ah —athihb ol ﬁehgfﬁg?%nealﬂﬁg &S yield e GRCLA u\ﬁasa%eJ M‘ﬁis&lﬁfi 1A% nd the

reaction was stirred rent te erature for 18 hours. e m xtur
added t9%2e1ld)4 M japandn/extIodclt @d+i).t h Et 0Ac. The conbi ned extracts were
washed with 1M Na2C03, H20 and satur at ed C . The solution was dried over
MySO4/ acti vat ed carbon and fil tereﬂx"t‘ﬂpld dh a Si02 plug (EtOAc then 10%
MeOH Et OAc for elution). The sol uki on was concentr at ed to give the title
conpound as a white solid (38nfigy 76%. MS (apci) mlz = 326.0 (M+H).
Exanple 75 NH O, ((R-5 -( KD phenyl)pyrrolldlnl
-y1) - N- et hoxypyrazo lo [1,5 -al fne-3 - carboxam de [00542]To a
suspensi on of (R)-5-(2-(3-fl uor@'f{uenyl )PYr ol i di n-1-yl)pyrazol o 1, 5-
a] pyri mdi ne-3-carboxylic acid (Prepar@ti E, 50.0 ng, 0.153 mml) in CCl4
(1.5 m.) was added thionyl chloride (182@ 1.53 mmol ) and m xture heated
at reflux for 4 hours (honbgeneous). The xture was cool ed to anbient
t enperature and was concentrated to a br| t tP°Hpe] ge foam DVAP (3.7 nmy,

: : ( nd, gry THF (2

nm.) were added and Ml X [ T J. G mol ) was
added, and the reactl onvlfmwsimm[lma]bvﬂﬂﬁlcﬁnr&;l3-$anbbxﬁdldat arrbl ent tenperature

[00537] Prepared by the method as described in Example 1 using (R)-5-(2-(5-

fluoropyridin-3-yl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic acid (Preparation
I) and 1-(methylsulfonyl)piperidin-4-amine to yield the title compound as a white solid (44
mg, 100% yield). MS (apci) m/z =488.1 (M+H).

Example 71
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(R)-N-(1-fluoro-2-methylpropan-2-v1)-5-(2-(5-fluoropyridin-3-y)pyrrolidin-1-

vl)pyrazolo[1.5-a]pyrimidine-3-carboxamide




for 18 hours. The m xture was diluted with H20 (4 nL) and extracted with
Et OAc and the conbi ned extracts were washed with 1M Na2CO3, H20 and
sat ur at edwBla@ 1/00dt7eé sol uti on was dri ed over My504/ acti vaceawseanborsand
filtered through a 5i02 plug eluting with Et0Ac. The m xture was
concentrated to give a white foamtha#lswas di ssolved in mnimal CH2Cl12 WO
2011/ 006074PCT/ US2010/ 041538 117 and treated with dry hexanes to give a
fine wWD08383usperztmred The Irhrbx'rrrwﬂ&)dvvai%s@m&dem rEiaeﬁbléolglumegt I(Ilé) Bi(2A(®
corrpound as white solldéZglg, . Exanpl e
76 F Ofluqreryoyn-3-yDpyuslidingly Ibvrszolq[i Snﬂpm@lqni% Cé&bﬁesxlw ﬁﬁléngﬂryw%tm
lidin pA:

o epar]ai I%(In (I) g ed;éﬁh%lé @Iag %Ip%l yIOfII;I_iI% ifle OHpBOXAM L& hitk WP E75hs]
hydr oxylp)l()%mbbdpyMs)dapdu) nez I=-4®a10t(MMII)ate Prepared by the nethod as
described in Preparation A Step A substltutl ng

2-brono-1, 4-di fl uor obenzene with 3E PS-73- fl uorophenyl acetate to afford
the title conpounds (10.3 g, 62% yisel d). M5 (apci) mz = 182.1 (MtH - Boc).
[00544] Step B: Preparation of ( -fluoro-5-(pyrrolidin-2-yl)phenol

hydrochl ori de. To a sol ution of N-abut yl

2-(3-fluoro-5- hydroxyphenyl)pyrro |gi{f@r arboxylate (10.3 g, 36.5 mmol) in

DCM (20 nL) was added 4N HCLl in di dxafe 6.5 nmL, 146 mmol) and the m xture

was stirred at anbient tenperature for urs. The resulting precipitate

was filtered and washed with DCMto afford((R)-3-fl uoro-5- (pyrrolidi n- 2-

yl ) phenol hydrochl ori de (5 8l g, 73.3 %vyi [00545] Step C:  Preparation
: I

descrl bed in Pr epar ation C § mﬁdlnIéS}I E‘.ﬂboxamlde
(R)-2-(2,5-difluorophenyl) pyr I ne an -3-fl uoro-5-

(pyrrol[0653 2- yI )Rrbpmeﬂ Hyyd[a)crﬂrdthnd de. dehebat udleExvmtde i hlusings (RU6I(2i(8d by
reverse, phase, HP 0- 60% ce onltrlle¥ya ter) .to pr Vi de y| el &gthe title

conmpourfiHofarysidiy: -Yé> wprohid P yDRgazelefd ﬁ?/rzmldl@ezércgr AW YB D

Pr epar { I 0

oyt af R 281 B - 4%%1%30 iy CamBiRNR ﬂ%?%&%.y@“ nilf90%

hydr oxypéldnyMBpaypaipmlz didht.1 (MHH)pyrazo 1o [1,5 -a] pyrim di ne-3 -carboxyl ate

(167 mg, 0.451 mol ), 4-(2-chl oroeé}sallﬁé@%rphol i ne hydrochl oride (168 ny,
0.902 mml ), and K2CAB (312 ng, 2 wer e suspended in DMVF (5 nL) and

stirred at anbient tenperature for (15 hours The crude reaction m xture was
purified by reverse phase HPL(;,@GO% WO 2011/ 006074PCT/ US2010/ 041538 118
acetonitrile/water) to providelih it e_gonmpound (218 ng, 100%yield). M5
(apci) mz = 484.1 (M+tH). [00547ESte . epar ati on of
(R)-5-(2-(3-fluoro-5-(2-norpholixrogR henyl )

pyrrolidin-I-yl)pyrazol o[ 1, 5-al pyrim di ne ar boxylic acid. Prepared using
t he hydrolysis conditions described in PPepapation C, Step B. The crude
material was purified by reverse phase HPLC ( 0- 40% acetonl tr| I e/wat er) to
yi el d t héRi-5tQRdSdhepenyndin->yRppgolidineks yi)-N-aethoyppyrazete fhee-3- (MrH) .

[ 00548] Step F: Preparation of .

(R)-5-(2- (3-f1 uor o- 5- ( 2- mor phol i n¢eIREHdheny! )

rrolid:[005408- 3- carbexedrie iy epakam abydésbﬂbdmtuhqﬂxaﬂqﬂ@ri hethg (RE3ADWS€ 1
using (R)-5-(2-(3-fluoro-5-(2-norpholinoethoxy)phen

pyr r ol ifHiosanyyidjypyryApsrreliding-g)piyasoleldisndp gt %&yaﬁ%@xw acidntRyppagpgion

chlori ﬁi?)aﬁ;% I RbEIANE, ;%Mﬂ%ﬁ%%ﬁge 391 XaMHolifia 30%a' Hnikd Rolft (1 PR Y58 d-)-

M5 (ap
yield). MS (apci) m/z =357.0 (M+H).

Example 74
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(R -N-cycl opropvl-5 -(243 -fluoro-5 -(2-nmet hoxyet ho xy)phenyl)pyrro lidin-1
-yl)pyrazo le [1,5 - alpyrimdine-3 -carboxam de [00549] Step

A: Pr epar avoantiafe(7R) - et hyl 5- (2- (3-fl uor o- 5- ( 2- met hoxyePloAE2010/041538

) phenyl )pyrrolidin-l-yl)pyrazolo [1,5 -al pyrimdine-3 -c arboxyl ate

(R -ethyl 5 -(2-(3 -fluoro-5 - hydroE%(/%henyl)pyrro lidin-1 -yl)pyrazo |lo
[1,5 -a] pyrimdine-3 -carboxylate (Exanple 76 Step B, 174 ng, 0.470 nmol),
1- br ono- 2- (Ra)th@c@ﬂhmehe{nif%vmhdlﬂ-14m)mmolo[1&Fﬂip%ﬂﬁ?{a%nd 325bokamide 35 nmol )
wer e sus ended in DMF (5 nL) and stirred at anbient tenperature for 15

hours. 141 ude %a?ctspm?nﬁp&t o éRO\és(zp(érﬂW%&leﬁyl)RYé%ﬁdgb11¥H§¥@ZNPDC57( 0- 60%

el th?% (G PEpb IR B BN R EobniaP SRR G IO 545
- f I uor axd@ed (h2enyirehlocidy €182axy,) ]pﬁ&ﬁmhdl})wd t!he Irmﬁhtul’e ﬁzas hdarqlyatazibud for Blhoubs - al

pyrlmdlne3-carbx lic acid. - et hyl LJuoroS-(Z met hoxy

et hoxy)(BABASANERYY ﬁ%@r. JHDytes)) )B‘%’ 5%}1@ 1as sool%q 91?1 ISNH AT U FEy VAt e
178 e 5 MeOH

(5 ) eopfafrRtd o byiBHE REALCCTH Mt Mifkofled il AR IHFS (T AR

corrpl etdimathgtlamMdREiHin ORI APPCT/7WIRH 1D DK i538) H19 addehc Aetlydiotih adhokial (25

Th t ted with ethyl t at dt h nbi ned
ket otes RO I SuiRdBn G Vo SYT S TohoTimEFS. Lisauie \Cory iy Scaobenss
yi el d) ., MRaCaREIvhs Eqr?ed‘ at%gri}m%t Q%ﬂ@ram{e%ﬁ El’éll%r%pq’hgrnﬁﬁ)ﬁﬁ@@v'aQ A®ded to HzO

(R -N-cycl opropyl-5 - uoro-5S - hoxyet h
phenyl )(9yanhncUextrdcte¢l wiply Ea24ko The, @mtaﬁedp@manisdwre-v&shmhwhthﬂa\m}ébaCm,

Prepar d.d ri bed in Exanpl e
(R) - 5-( Cf) 4 4?%@@@9@ eﬁﬁw W@tw&r} %m%%p%atﬁvaﬁeﬂ cprbopyad fltegids [ 1, 5
-a] pyr 'tHi‘o‘ﬁgHea %10%2‘11@0@1!0& %n%@%%fe)(ﬁi/@%&@%@@l&ﬁm? o Th@'sgluhbﬁ Msi | e
conpound a solid (16 ng, 52%yield). Ms (apci .
-N NH ZoOcdnRptcl to(H4S thef tllulﬁocmﬁouddksn&maxweh&é&&méﬁ%l)) rMSr(@pm) rn/z =
l'i di n- I%%(%@% Igio lo [1,5 -al pyrimdine-3 - carboxam de [00552]Prepared
by t he "met scribed in Exanple 77 using ammoniumchloride in Step C
The crude material was purified byEJEzﬁHFI'S?% phase HPLC (0-60%
acetonltrlle/vvater to provide the title compound (16 , 53%yield.). M5

) p np (16 ngy y )

(apci) mz = 400.1 (MtH). Exarrple;E’Q NH ?* fR)-N-cycl opropyl-5 - (245
Q0

-quoro-2-rrethoxypyridi n-3 -yl rolidin-l-yl)pyrazo lo [1,5 -

al pyri mdi ne-3 -carboxam de | ,Qa‘ﬂed by the nethod described in
Exanple 1 using (R)-5-(2-(5- quoro- -
N

met hoxypyri di n-3-yl ) pyrrolidin- az6l o [1,5 -a] pyrimdine-3
-carboxylicacid (Preparation K) d cyclo nam ne. The conbi ned organic
extracts were concentrated and the resi die wgs_purified by reverse phase
HPLC (0-70% acetonitrile/water) t rovide the title conmpound (19 ng, 57%
yield.). MERQAd2H$- ﬂwonhenvi’mwnrod -l -v1)-MymethaxypgpeolphRGrinysradmetit 1538 120

Exanpl e 80 F H3CO

carboxamide

[00542] To a suspension of (R)-5-(2-(3-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidine-3-carboxylic acid (Preparation E, 50.0 mg, 0.153 mmol) in CCls (1.5 mL) was
added thionyl chloride (182 mg, 1.53 mmol) and mixture heated at reflux for 4 hours
(homogenecous). The mixture was cooled to ambient temperature and was concentrated to a
brittle beige foam. DMAP (3.7 mg, 0.031 mmol), methylhydroxyl amine HCI (38.4 mg,
0.460 mmol) and dry THF (2 mL) were added and mixed. Diisopropylethylamine (79.2 mg,
0.613 mmol) was added, and the reaction flushed with N, and stirred at ambient temperature
for 18 hours. The mixture was diluted with H,O (4 mL) and extracted with EtOAc and the
combined extracts were washed with 1M Na,COs, HO and saturated NaCl. The solution
was dried over MgSO./activated carbon and filtered through a SiO, plug eluting with EtOAc.

The mixture was concentrated to give a white foam that was dissolved in minimal CH,Cl,



NNH/\---- (R-Ntert-butyl-5 -(245 -fluoro-2-nethoxypyridin-3 -yl)pyrro
lidin-1 -yl)pyrazo lo [1,5 - al pyrimdine-3 -carboxam de [00554] Prepared
by the nawbadiidesani bed i n Exanple 1 using (R)-5-(2-(5- PCwarses1idn41538

met hoxypyridin-3-yl)pyrrolidin-I-yl)pyrazolo [1,5 -a] pyri m di ne-3
-carboxylicacid (Preparation K). The ﬁ nbi ned organi c extracts were
concentrated and the residue was purified by reverse phase HPLC (0-80%
acet oni afnditfeafevl/azt/iﬂf alryt lmxpmewb @tvet ahﬁné white smemom dThedhixtase Walooncaltchied MS
(apci) mz = 4 5 -(245

-f 1 uor do 21WP%BQ9WPP‘H1HH ag wae)siaw ?‘8— mgd?%)l M%i Cikl‘(‘}f = 3R BD et hyl prop
an-2- yl)pyrazo lo [1,5 -al pyrimgj car boxam de [00555] Prepared by
the nmethod described in Exanple 1 u5| n]g)J (I-6€ 5-(2-(5-fl uoro-2-

met hoxypyri di n-3-yl)pyrrolidin-I-yl) olo [1,5 -a] pyrimdine-3

- carboxylicacid (Preparation I uor o- 2- net hyl pr opan- 2- am ne. The

conbi ned organi c extract e conc at ng the residue was purified by

reverse phase HPLC (0-90% ac tonitri | e/ wat_er provi de the title conpound

(28 rrg, 78% vyield). M5 (apci) mz = Exanpl e 82 F H3CO NH2

(R -5-(2-(5-fluoro-2-net hoxypyri di n- gild/)pyrrol - 1-y1) pyrazol or 1, 5- al pyr

i m di ne-3- carboxam de WO 2011/ 006074PCT/ USZn10/ 0241538 121

[ 00556] Prep

(R)5(2(5- L o[1l,5 -4a]

pyrim di ne-3 -car boxyI i caci dadﬁﬁﬁxp&fn&t& CH’ﬂbd@anﬁdld 7N NH3 in MeOH. The

conbi ned organic extracts were concentrat ed and the resi due was pur| f| ed by
orid s ¢ (Ririestbaiil + koo bl

rever sd0 e HPLYESR 0- 80% ace

(15 10, 3B Wheh by B At fr B%&rw@ hEXATRlE 88 FeldiSRa i

Preparation A, Step A, substituting 2-bromo-1,4-difluorobenzene with 3-bromo-5-

fluorophenyl acetate to afford the title compounds (10.3 g, 62% yield). MS (apci) m/z =
182.1 (M+H - Boc).
[00544] Step B: Preparation _of (R)-3-fluoro-5-(pyrrolidin-2-yl)phenol

hydrochloride. To a solution of (R)-tert-butyl 2-(3-fluoro-5-hydroxyphenyl)pyrrolidine-1-
carboxylate (10.3 g, 36.5 mmol) in DCM (20 mL) was added 4N HCI in dioxane (36.5 mL,
146 mmol) and the mixture was stirred at ambient temperature for 15 hours. The resulting
precipitate was filtered and washed with DCM to afford (R)-3-fluoro-5-(pyrrolidin-2-
yl)phenol hydrochloride (5.81 g, 73.3 % yield).

[00545] Step C: _Preparation of (R)-ethyl 5-(2-(3-fluoro-5-hydroxyphenyl)pyrrolidin-

1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylate. Prepared by the method as described in

Preparation C, Step A, using (R)-2-(2,5-difluorophenyl)pyrrolidine and (R)-3-fluoro-5-
(pyrrolidin-2-yl)phenol hydrochloride. The crude material was purified by reverse phase
HPLC (0-60% acetonitrile/water) to provide yield the title compound (775 mg, 94% yield).
MS (apci) m/z = 370.9 (M+H).

[00546] Step D: Preparation of (R)-ethyl 5-(2-(3-fluoro-5-(2-morpholinoethoxy)

phenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylate. (R)-ethyl 5-(2-(3-fluoro -5-

hydroxyphenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylate (167 mg, 0.451
mmol), 4-(2-chloroethyl)morpholine hydrochloride (168 mg, 0.902 mmol), and K,COs (312
mg, 2.25 mmol) were suspended in DMF (5 mL) and stirred at ambient temperature for 15

hours. The crude reaction mixture was purified by reverse phase HPLC (0-60%



0-

KR) - 5- (2- (5-fl uoro- 2- net hoxypyridi n-3-yl)pyrrolidin-1l-yl)-N nethoxypyrazol o

[ 1, 5- al pyoi2niidiose43- car boxam de [ 00557] Prepared by thecwatshad/odsser i bed

in Exanple 1 using (R)-5-(2-(5-fluoro-2-

nethoxypyridin-3-y|)pyrro|idin-I-yI)pmrazoIo [1,5 -a] pyrimdine-3

-carboxylicacid (Preparation K) and O-net hyl hydroxyl am ne. The conbi ned

or gani cacewhitalelwaterte peovide ter it e dorapslindh@ 18 esgd, dWesisldurMBi @pcibyn/z ever se

phase HPLC 0-80@6acetonitriIe/mater) to yield the title conpound (29 ny,

67% yi éléd)l. lapci) mz = 387.0 (M+H) Exarrple 84 fR-1-(5-(2(25

~di Tl ugppah ny')@%ﬂ"mﬁa-— !

car box cycl opropanecar DOX

(R) - et hpgirrolidinSt-yPpidzdedi,3- hhb@rmmdheer\udamvbb |ad1dn Erepg/t‘ed pnym@zthé <hy{iﬂ)13als- al
m do) cycl oprop anec_arbo xyl ate . Using

rimdin - car box e 1
2%1 'nocfbrl@f% 9??@83?@8&1}1@3@@“%& e Br i Hhe qrodemataaial yap rh’u’flﬁ%é BY SEEH o
descri t t i ned
e o tqs,eJ isll('iﬂkh&) gqog?)/o J&@t%ﬁswf%/wﬁéﬁ% cﬁ?l& nr?é Bifie dg%{p‘% \?WH&V\%@% 91%8
2011/OOQSIQRﬁthSQQﬂDle}EBB 122 [00559] Step B: Preparatlon of (R-1 -
-(242, 5 dlfluoréf Iyl)-yrro lidin-1 -
yl) pyrd? rhi-m HISRAraEoR 401k 68 bai(2d3-Elueras (2 9€ To
a sol Utﬂvﬁ%h@fn th%l?{ﬁﬁ’%lcﬁ?%%ﬁb rﬁﬁ@ﬁ%@ Qa1%§>§a Pl ) bep%re%l -IHS’F %Olﬂm&ﬂocﬁ )
was added IM aq. LI OH (0. , 257 mmol) an he mxture was stirred at
anbi entde‘scaf[mdnatﬂmmptmt uﬂ]ﬁg hiHDHSs(z CF#ﬂimlﬂ(b-ﬁt(mrmorph&hmﬁmempham}éﬁpﬁmmm}e

resi du olid i ssolved_ in H20 (3 . _The sol n was. fre ted with
1M HClaltzsl 13@% alpyamidingrg- Cﬁlfb@éylﬁ 24t %%mew shloBde @asislh T tHilsua e
and dri 0 S olid (31 ny,
839 . w%ﬁl(ﬂgg%?’% t&goﬁﬂ@bqn%ﬂ@@/f %klﬂﬁe)( %?%%gg%pr?ﬂm%?ms -fluoro-5
-(2-morpho lino ethoxy)phenyl)pyrrEmdnqﬂeﬂ71 - yl)pyrazo lo [1,5

-al pyrim di ne-3 -carboxam de [00560]Prepared by the nethod described in
Exanpl e 76, substituting anmoni chilorfide with cycl opropylamne in Step F.
The crude material was purifired by erse phase HPLC (0-60%
acetonltrlle/mater) to prov?de th U nd (30 nmg, 99%yvyield.). M5
(apci) mz 495.1 (MtH). Exanpl e 86 NH ~o -(2-(5 -fluoro-2-(2-norpho
l'ino ethoxy) phenyl) pyrrolidin-I-yl) pyrazbl o 1 5 - alpyrimdine-3
-carboxam de [00561] St epA: Preparati f(R) t N%utylz (2-acet oxv- 5-

f1 uorophenyl)pyrrolidine-|-carboxylate. Prepared t he net hod as descri bed
in Preparation A Step A, substituting 2- bronD 1,4-difl uorobenzene with

(R -4- f1 uor o- 2- (pyrrolldln ZaMh&@mdmmLSbmmbmmmﬂorlde

[00549] Step A: Preparation of (R)-ethyl 5-(2-(3-fluoro-5-(2-methoxyethoxy

)phenyl)pyrrolidin-1-yl)pyrazolo[1.5-a]pyrimidine-3-carboxylate. (R)-ethyl 5-(2-(3-fluoro-5-

hydroxyphenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylate (Example 76 Step
B, 174 mg, 0.470 mmol), 1-bromo-2-methoxyethane (196 mg, 1.41 mmol), and K,CO; (325
mg, 2.35 mmol) were suspended in DMF (5 mL) and stirred at ambient temperature for 15
hours. The crude reaction mixture was purified by reverse phase HPLC (0-60%
acctonitrile/water) to provide yield the title compound (183 mg, 91% yield). MS (apci) m/z =
429.0 (M+H).

[00550] Step B: Preparation of (R)-5-(2-(3-fluoro-5-(2-

methoxyethoxy)phenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic acid.  (R)-

ethyl 5-(2-(3-fluoro-5-(2-methoxy ethoxy)phenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-
3-carboxylate (178 mg, 0.415 mmol) was suspended in a mixture of 1IN NaOH (5 mL) and

MeOH (5 mL). The reaction mixture was stirred at ambient temperature until complete and



Prepared according to the procedure outlined for Exanple 76, Step B, to
afford the title conpound (2.64 g, 59.3 %yield). M5 (apci) mz = 182.1
(MtH) . W0020111006@¥6074PCT/ US2010/ 041538 123 [ 00563] St ep PCI/URe@pAu 588 on Of
(R -ethyl 5 -(243 -fluoro-5 -hydroxyphenyl)pyrro lidin-1 - yl)pyrazolo
[1,5 -al pyrimdine-3 -carboxyl ate. PrgRar ed by the nethod as described in
Preparation C, Step A using ethyl

5-chl 0rqmmtdfl&210|v@l[1 ZIZNS-PH]lleSirfﬂJ)ii ﬂém&ﬁlﬁalﬂlboww &tteacadddw(tR)ethyl acetate and the
4-fluoro-2-(pyrrol.i d| n-2-yl ) phenol dr ochl orj de. rude materjal was
purifi éd“ﬁ‘}netde‘?/réﬁ@% frHers WPTI?GO(HGGIB‘?X/Bda@e@dﬁ iths Pﬂ%m@%%d 518 7drevite’ ne
titIe ld). M5 (apci) niz 371.0 (M+H).

[ 00564] teplﬁgg(éfe)grg{% ﬁgﬁ()ﬁ% E E) - et hyl

5- (2- (3005319¢r o- 5-St&» noCphol | nRkepdraiyn) ~ of  (R)-N-cyclopropyl-5-(2-(3-fluoro-5-(2-
phenyl )py{lr ol i d| n- | -yI pyra ol of ]1 5-al g yr| m_di ne 3-cC Pr epar ed
accor dilig S0 ~ K Maazolpl s zalayramidine- carbokgmide; ,lféeqarg et hyl

5-(2-( I o] : } }

hydr oxy:jO helrjltglF)pa%erth |d|(}1eS d)pyr azoxafnf,leSpylri mu%ﬁl%e é r(%(g ﬂIuglltroe5 (Zl'he
crude rrﬂahcbxwmomy)gﬁmnﬁi)pmhduﬂ Hl)pgrabyloflerelpyenptiasa- dﬂﬂt@y(id 6&% and
acetonitrjle/water) to pr e the title canpo 250 . %yield). M5
(apci) SFPpmoDy &m&e QY ﬁ‘fb SEYTRYY aEa Vﬁ}lﬁpﬁfgg é)’ﬁlgo?ig?’ yield). N (Gpel

(R) - 5- (rﬁ/‘z(544fd pﬁMQHé (2-nor phol i noet hoxy) phenyl) rrolidin- 1 - 1 razolo 1
5-a rinp_ yL i ne- 3-car boxaci d hydrochloride. To a sol ution of

(R) - et hyl (2 (3 -fluoro-5 -(2-nBsgphplel78no et ho xy)

phenyl )pyrrol idin-l-yl)pyrazolo [1,5 - a]pyri mdine-3-carboxylate (250 ny,
535 mmol) in MeOH (10 m) was adgded 4D MNaOH (aqueous, 6 nlL). The reaction
was stirred at anbient tenperatare 1 week, then concentrated, treated
with 4N HC1 i n dioxane (5 rﬁ)) and coutenifFaned, The crude material was
purified by reverse phase HPLC (0-50% acg&tonityile/water) to yield the
title conpound. M5 (apci) mz = 456.@!\/&%. [00566] Step F: Preparation of
(R)-5-(2-(5-fluoro-2-(2-norpholinoet y) phepyThH,

rrolid.ine-3-carboxam de. Prepared by the nethod described in Exanple 76,
Step F, (RIsI-@(3AliRroS-(Z2methok dtiosxgphehihpyatqd ivh-il ndplyhuasho] 1.5-a]pyrimidine-3-
phenyl ) pyrrolidinl-yl)pyrazol o[ 1, 5-a] pyri m di ne-3-carboxylic acid

hydr ochl ori de and anmmoni um chl ori &éﬂi—oéi?ﬂﬂﬂ d the title conpound as a white

solid ( ny, PV . L ] 7 = - . P

2011/ odg%cw U?ngﬁl%%%g%én%%( @%%Tde%?‘i‘aﬁﬁﬁéﬁu&% hmontfth chloride in

kR) - N- cStep @pr"ﬂmydruéﬁe 2tefial vhy puofi&t 1632dest|9 fpﬁhéd‘IHELﬁQ@%D%mwdn)ltrlle/water)
pyrrolidin-1- yrazol o 5- aI rboxam de 00567] Pr epar ed
by the RBINSH f&éél&lﬁ.%@aowr éfeé%ﬁ gfdgt %m@.% 1)L ev zLIzD(5-

f I uor o- 2- ( 2- nor phol i noet hoxy) phendt %]' Glgi d| n-1-yl)pyrazol o[ 1, 5-a] pyri m di
ne- 3- carboxylic acid hydrochloride and cycl opropylamne to yield the title

conmpound as a white solid (35.4 FO% yield.). M5 (apci) mz = 495.1
(MtH). Exanple 88 HN O OH Oﬁ’S ((R-2-(2,5 -difluorophenyl)pyrro

lidin-1 -y1)-N((S)-2,3 -dihydrag op pparazo lo [1,5 - alpyrimdine-3
- carboxam de [00568] Step AHfLepat at | E -((R-2-(2,5

-di fl uorophenyl ) pyrro lidin-1-y1)- , 2-di net hyl-1, 3 -di oxo

| an- 4-yl ) net hoxy) pyrazo lo [1,5 - yr| m di -carboxam de .To a
suspensi on of (R)-5-(2-(2,5-difl uorophenyl oyriolidin-1-yl)pyrazolo [1,5
-alpyrimdine-3 - carboxylic acid (Preparation/S, 100 ng, 0.290 mmol) in
CCl4 (1.5 nL was added t hi onyI chl or|de (0 10 m., 1 37 mol ) and the

m Xt ur e ,»‘-‘.\‘ £ ".,; = ’ Qr2-1 I OR 1 X, to

anbi ent terrperature and was ¢ ated, &ag{gee a reS|duaI brittle foam
The foam was di ssolved in dr he sol uti on was
sequent[00533} tr edtreghryd bl tRAVARhdAII EAcabd! in Example 1 using (R)-5-(2-(5- ﬂuoro 2-
(S)-0-((2,2-di metno%l 1, 3-dj.oxol an- 4- mimethyl ) hydr oxyl am ne (85.5 0. 581
mol ). THBoR@REfineiryRETRdin ad)pxraze ér?t]pxréw&&ﬁa% Greorc 4 5 houra§1dand
was cong t 6 t 5 nm)
and extr gé@ ?J‘B‘\?ﬁ%)h%%@%% qﬁ@iﬂgdegﬁggﬁrgb@%&r:& 8%%0'5&0‘?%6&!@%@6&\/\%9%4

W t h 1MnHGhe rdd2diiec idd PNaRedBbyang csatphasdt HBLNa(OLYO%‘ hectenitiitivarerivas pebiviided over

504 anpd .activated carbon, the
Mo the title compound (19 mg, 57% yielg.). MS (apci) m/z = 397.0 (M+H).




WO 2011/ 006074PCT/ US2010/ 041538 125 filtered through a short Si 02 plug,
eluting first with 50% Et OAc- hexanes then 10% MeOHEt OAc. The MeOH Et OAc
pool was wonoeamwsEted to gi ve a colorless foam The foarCras2adio®stByed in
m nimal CH2Cl12 and treated with hexanes to give a white suspension. The
suspensi on was concentrated to affor he title conpound as white solid
that was dried in vacuum (137 ng, 1009 . MS (apci) mz = 474.1 (MtH).
[00569] Step B: Preparation of 5 -(EX3mple@®,5 - difluorophenyl)pyrro lidin-1
-y1)-N-((S)- 2, 3-di hydroxypropoxy) pyrazol o r1, 5-al pyri m di ne-3-car boxam de
To a solution of 5-((R-2- (2,5 -,difluorophenyl)pyrro lidin-1

-y -N(((S)-2,2-dinmethyl-1,3 - i o%o | an-4-yl) net hoxy)

pyrazol o[ 1, 5-a] pyri m di ne- 3- %2& m ng, 0.285 mmol) in THF (4.0

m.) was added 6M HC1 (1.0 nL ro%:&»\ilﬁ| \ﬁ he m xture was stirred at
e

anbi ent tenperature for 1.5 hours: eacjion m xture was concentrated to
approximately 1 nL and was dilutedwth H2§ ( HrrL). The resulting mlky

white m xture was extracted with Et 0Ac and t onbi ned extracts were
washed with 1M Na2CC3 and saturated NaC . The EtOAc sol ution was dried over
My504 and (N 2t ' PacethaRY Py @ YL yarona - iyt NYERZo 191 led- of

My504. The sol ution Was conceﬂt rrtigd ;oc &j ve a coI orI es foam t hat was
di ssolved in mnimal CH2C12 %%anes to give a white
suspengpgss4] The USRS b9 thdaktiANSblibat RAELAnEle ey Rj-$l & (sompRund as a

&
white solid that was dried in vacuum (102 ng, 82%. V\I/‘?éapm) mz = 434.0
( MtH) . mehoxsypyfidins3-ypyelidin-d-y byrzoted ky exl roxgidpieehgarppxilico | i di n- eid

-yl ) pyrazo. | 5 -al rimdine-3 - ar boxam d 05 St ep,. A

o epor dETGRGPh 18- et P Sl st o8 Bl Rl AL Do hERYF) wes
rrolid.guiged b aeese prateHPECapaved abyorilie/Ridod resas iteadlc dnfpsand(33 86,
Step D, substituting 4-(2-chloroethyl)norpholine hydrochloride with 1-

br ono- Zn&seﬁgﬁ(oxvéﬂhé/gﬁs(aﬂﬁél)aﬂiﬁrddﬁ(}{éﬂ' ¥l e compound (209 ny, 80%yield). M
(apci) mz = 415.0 (M+H). [00571] %)%p Bﬁ'%s]freparati on of

(R) - 5- (2- (5-f | uor o- 2- ( 2- met hoxyet hoXyJ pienyl )  rrolid:idine-3-carbox lic
acid. Prepared from (R)-nethyl 5(2-(5 -

f 1 uor o- 2- ( 2- met hoxyet hoxy) phenyNYpyrrolidin-1-yl)pyrazolo [1,5 -a]
pyrimdine-3 - WD 2011/ 006074P S2Q49( 01538 126 carboxylate by the

met hod described in Exanpl e 520 Step B t ford the title conpound (163

ng, 84%yield). M5 (apci) mz = INO MtH). [00572] Step C. Preparation
(R) -5-(2-(5-fluoro-2-(2-methoxyet y) phegyThH pyrrolidin-I-yl)pyrazolo [1,5
-a] pyrimdine-3 - carboxam de . Prepared b e nmet hod described in

Exanple 76, Step F using (R)-5-(2-(5-fluoro-2-(2-nethoxyethoxy)phenyl)
pyr rol i diRn-5162HSpifucaaalmpthooypakidiny s iyipdirokedid-led)-Do Ky lueroamdthgiydopaindni um
chloride to yield the title conpound as . a white solid (32.6 ngy, 55%

yield.). MS (apci) nfz ¥psgagololdppalpyrimidingss-cahoxgmide " 2NJ N NH 70 L.
fR) - N - {5 - -2 (Do t |
A e

[ 0057 3]Rete@arped diny3-yhpymaidiod -ydgpseadold L 5tajpyriaidplee3-8&boStlep C substacidut i ng
ammoni um chl ori dej wi th_cycl opr p}/l amne to yield the title conpound as a
whi t e dreparagion &ragd lxﬂ%ryr%magy.prwnc%rﬁ%m)e- m B comfyeediorgRpipexrgsts sice 91
HN ** - -ohce t the resi ifi hase HPLC (0-90% acetonitrile/wat
(R) - 5- (BB Gy e 32 PRy ee o e 2y R A0 o e opr vt ) pyr
zol o [ XoPprovide the title compound (28 mg, 78% yield). MS (apci) m/z=431.0 (M+H).

Example 82

F
)
=~ a N,N
H3;CO z /E\\\
e
NH
o 2

(R)-5-(2-(5-fluoro-2-methoxypyridin-3-yDpyrrolidin- 1-yD)pyrazolo[ 1.5-a]lpyrimidine-3-

carboxamide



alpyrimdine-3 - carboxam de [00574]Step A Preparation of tert-butyl

1- met hyl cycl opr opyl car banat e. Di phenyl phosphoryl azide (2.63 n, 12.2 mol)
was addedawoaor/msociur e of 1- met hyl cycl opr opanecar boxyl iPcTasea 041532 g,
12.2 mmol ) and TEA (1.70 nL, 12.2 mol) in anhydrous tert-BuCOH (25 niL, 12.2
mmol ) under nitrogen, followed by heaﬁing first at 50 C for 15 m nutes,
then at 100 C for 16 hours. After cooling to anbient tenperature, the
reacti doosged condusparad &d.thd hetiardudscribddein’ Bxangels 1t adieh (RIPS4(D-(Biflero-2-50

m.), washed wi th saturated NaHCO3 and water (50 nL_ each),. and dried

( I\/gSO4)metB?WPﬁ§ innasy bpyiaRlidind adyprage ol Wy dyrindinsorapbrlis20 10/ 0415388 127
mhlte i el ot te
e houtPhintedn S, RGB! ortasR RS hs LY, L Bfchitiost o
1- net h)dndythé wn&mammm&iddy@r ew/btsorphde: HBL@OQO&BO% rcetbnitrile/water) to provide

1- et hy opr opyl car ba in HC1 (4N di oxane, 3.65
m., 14tg ﬁﬁ%F$nmﬁ§m§ﬂ§Pﬁgg§éﬂ”éab4@%ﬂ¢@%ﬁﬁ@$ngﬁ%@(¥%ﬁﬁl hour. It was then
concentrated, triturated with eth @gi%lltered, gi ving the product as
white solid (78 ng, 50% . [00576] tep reparation of (R)-5
-(2-(5-fluoropyridin-3-yl)pyrrolidinprFl-y1)-N(1-

met hyl cycl opropyl ) pyrazol o[ 1, 5- &py i ni di ne- 3- car boxanmi de. To a DMF (0.6
m.) solution of (R)-5-(2-(5-flugeapyri din-3yyl)pyrrolidin-1-yl)pyrazolo
[1,5 -a] pyrimdine-3 -carboxytoc atid PF.Q@ ation I, 10.5 ng, 0.0321 mmol)
and HATU (14.6 ng, 0.0385 mmol) qdaR met hyl cycl opr opanam ne

hydrochl oride (4.14 ng, 0.0385 )/ and DI NO. 0168 L, 0.0962 mmol ).
After stirring for 10 minutes, the reactioR mxture was directly purified
by reverse-phase chronatography (5 to 50@6aceton|trllﬁimater) to yield the
final p ¥s(dnhuare @1dminy 3 -vRPYS MBSy [)-ap :

Exanmple 92 (R -(5-(2-(5-fluoro %nldl 3-yl rrolidin-1- yl)pyrazolo r 1,5
-alpyrimdin-3 -yl)(3 - hydro§@5§—4—2ﬁ2¥%§%§§§ﬁ¢%|n 1 -yl)met hanone

[ 00577] Step A: Preparation of 3-nethylazetidin-3-ol 2,2,2-trifluoroacetate.

To a solution of 1-benzhydryl-3-nethyl azetidin-3-ol (0 46 g, 1.82 mmol) in
Et OH ( ﬂgﬂiﬂj)] was Brdibeed P Ahg me1hpdmi_esc11b®2mnﬁmn)plaridu@@g G- 21 (§-Bluer72g,

ohakor TR ey B F bR ARl s T R R R o ARG er ot

concentpadpahtidBRdKh I hddr@inRdhyhjdtokZine TheThd N@nWidde os@Inid d@sciki Wrred to
yield the product as a TFA salt. [00578] Step B: Preparatlon of (R-(5 -(2-(5

-fl uor cpapwmﬁawdsmdyhe) rﬁwdru@ wans durified by yevepserbzes HBLLA0S0%m oot/ giter
-y1) (3 -h h 1.0 L
s)cl)l L§I df %ﬁéﬁﬁtlté C(ngpeg %%7% HIGHMB}\%% ¢ (II)I?{FI d38;2(b &%yﬁazol o] %1, 5 -

a] pyri m di ne- 3-carboxylic aC|d ( PrERanhpleisan I 85 ng, 0.26 mml) was added
HATU (118 ng, 0.31 mmol) and 3- nethylazetldln 3-ol 2,2,2-trifluoroacetate
(63 ng, 0.31 mmol) at WO 2011,006074PCT/ US2010/ 041538 128 anbi ent
tenperature, followed by addi of DIEA (0.14 m., 0.78 mmol) at 0 C
After stirring for 5 m nutes gt anbienf-Kenperature, the reaction was
directly purified by reversé-phase hr ography (5 to 45%
acetonitrile/mater) to yield tpe M nal p oduct as white solid (84 ng, 82%.
LCVS (apci) mz 397.1 (M+H). nple 9 H-1 N)-----

(R)-5-(2-(5- quoropyrldln 3- yI)pyrrollth‘%j¥éb N-i sopropyl pyrazolo [1,5 -

(R)-1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1.5-alpyrimidine-3-

carboxamido)cyclopropanecarboxylic acid

[00558] Step A: Preparation of (R)-ethyl 1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-

yl)pyrazolo[1.5-a]pyrimidine-3-carboxamido)cyclopropanecarboxylate. Using ethyl 1-

aminocyclopropanecarboxylate hydrochloride (2.0 equiv) in the procedure described for the
synthesis of Example 1, the title compound was obtained as a white solid (61% yield). MS
(apci) m/z =456.1 (M+H).



alpyrimdine-3 -carboxam de [00579]To a DMF (1.0 nmL) sol ution of

(R -5-(2-(5-fluoropyridin-3-yl)pyrrolidin-I-

yl) pyrazowo[2a1150ed7pyr i m di ne- 3- car boxylic acid (Preparatrcomsk108015ag), 0. 244
mmol ) was added HATU (112 ng, 0.293 mmol) and propan-2-am ne (0.0250 nl,
0.293 mml ) at anbient tenperature, f 2I owed by drop-wi se addition of D EA
(0.128 mM, 0.733 mmol) at 0 C. After stirring for 5 mnutes at anbi ent

t enper g00539] t he StgacB:on \Bagpapnione dofi NER)- IL(5L(AnX Bdifhwiaphah e ihyiaHE@1{ 15
m.) and the Ila ers _were separ at ed The aqueous Iayer was extracted with

' G ] ( \ 1 ( Nagzmt}on of
filter C hase
chrmﬁggﬁﬁ(ﬁ“ﬁﬁ%ﬁ Aaclﬁfﬁaﬁtﬂ#?ﬁe mter?'ﬁ Q%e 3 QQ#M% At as

white qo6l25d nﬂZGZSITgntB%ld theGB tifra peds )stireed aFarBﬁQnﬂIe(thﬂal)ure E)fah&ﬂoelrQAIT he&kR) - (5

- Z07) piphiRD W gpieony Yk b froinl phaseuivoRcaar tkban o). Théudon” "

(R) - 5- (sl I Lyp |
S pyr i patog AP T pHL AP ACH S I CHBHY REQIGIbed wypeg with
anhydr om:teﬂﬁ(ﬁri’ed(ﬂ \mbl)luIWES y&ﬂl@ldd: ﬂrﬂBtor(qdo’lunﬂgls DwBite sotal (3 1frog, 836 ©S EDCI
(88 ng mr?l%% The solution was stirred for 15 mnutes, then treated
Wi th tr(?%‘ilh‘WZam O, 0.46 nmol) foll owed by pyrroli di ne (38 illL,
0.46 mmol ). After stirring at aﬁblﬁﬁ{ % rryggerature overnight, WO

2011/ 006074PCT/ US2010/ 041538 129 the reaction m xture was partitioned

bet ween saturated NH4CL (20 rrL) and €12 (20 nlL). The aqueous | ayer was

extracted with CH2C12 (2 x corrbl ned organi c phases were washed
with brine (10 m.), dried P‘NaZS vangZcongentrated. The crude materi al
was purified by silica chr ography o MeOH CH2C12) to yield the
final product as white solid (38 ng, \659. PQapm) mz = 381.1 (MtH).
Exanple 95 N N HN N

(R -N-(5-fluoropyridin-2-yl)- 5(2(5f|uoropyr|

-yI)pyrrohk [ 1 - [00581] To
a DW (0.25 idin- 1-

yl ) pyrazol o[ 1, 5- a] pyrl rmql,b‘,ﬁ}@zo’&,[q@ngﬂﬁﬂ@n@%dr%?g@mar at| on |, 25 ng, 0.076
mmol ) and HATU (35 ng, 0.092 mmol) was added 5-fl uoropyridin- 2. am ne (10
ng, 0.d995¢Hol ), Rrapar@i/\éd thy raetberd wicsseibgddn tixempdd 701 Bibs{ipitipg ropmonigmp 3
ol ) o SR L RIRGEANNE 1o 0% £ CTRL LA0: MR NE RS Ry hod By Sopuerflalt

cool ed,” rever se-phase ¢h o ra

acet onmﬂpmqomb/&:aaet&ﬁtrue/waebr;tbe folv il th@&@l@%’fm a\maa sgb%dylélzﬁ LS 78%) .
LCVS (apci) mz = 422.0 (MH). Exarrpl e 96 N\ [00582] Step A: Preparation of
3- met hdap@arets ditte 12V -trifl uoroacetate. A solution of tert-butyl

3- met hoxyazet i di ne- 1- car boxyl at e (E n@ 1.44 mmol) in 1.1 TFA/DCM (1 nl)
was stirred at anbient terrperature’f PP 8}*6|our and concentrated. The crude
product was directly used in the next_sFep assum ng quantitative yield.

[ 00583] Step B: Preparation ofo”TR)-(5 ®- (5 -fI uoropyridi n-3 -yl)pyrro
lidin-1 - yl)pyrazo lo ?\/N\/\

1-1,5-al pyrimdin-3-y1)(3-net hoxyazet@&I \,\] )rret hanone. To a DMF (0.3 nl)

NH,

)

(R)-5-(2-(5-fluoro-2-(2-morpholinoethoxy) phenyl) pyrrolidin-1-yl)pyrazolo[1,5-

alpyrimidine-3-carboxamide

[00561] Step A: Preparation of (R)-tert-butyl 2-(2-acetoxy-5-

fluorophenyl)pyrrolidine-1-carboxylate. Prepared by the method as described in Preparation

A, Step A, substituting 2-bromo-1,4-difluorobenzene with 2-bromo-4-fluorophenyl acetate to
afford the title compound (5.75 g, 35% yield). MS (apci) m/z = 224.1 (M+H - Boc).
[00562] Step B: Preparation of (R)-4-fluoro-2-(pyrrolidin-2-yl)phenol hydrochloride.

Prepared according to the procedure outlined for Example 76, Step B, to afford the title
compound (2.64 g, 59.3 % yield). MS (apci) m/z = 182.1 (M+H).
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over ni he reaction was cooled and directly purified by reverse-phase
chr omat hy (5 to 60% acetonitrile/water) to yield the final product as

off-white solid (15 ng, 23%. LCVS (apci) mz = 435.0 (M+H). [00588] The
conpounds listed in Table A were prepared according to the nmethod descri bed
in Exanple 91, 92, 93 or 94, by reacting

(R -5-(2-(5-fluoropyridin-3-yl)pyrrolidinl

-yl ) pyrazol o[ 1, 5-a] pyri m di ne-3-carboxylic acid (Preparation |I) wth
appropriate amne starting naterials in the presence of an am de coupling
reagent (e.g. HATU, EDC /HOBt) and an organic base (e.g. DIEA, TEA) in an
appropriate solvent (e.g. DVF, DCM. Table A Ex. # Structure



Chem cal Nane Data 99 ,./'-N\ HN b --, OH 54(R)-2-(5-fluoropyridin-3-

yl)pyrrolidin-l-yl)-N-((trans)-4- hydroxycycl ohexyl)pyrazol o[ 1, 5-

al pyri m dvoesB/merboxam de LCMS (apci) mz = 425. 1 ( MFHPCTMS2010/041538

2011/ 006074PCT/ US2010/ 041538 132 Ex. # Structure Chemi cal Nane Data 100 -

. HN OH 54(R)-2-(5-fluoropyridin-3- ]}94) pyrrolidin-1-y1)-N-((cis)-4-

hydroxycycl ohexyl ) pyrazol o[ 1, 5- a] pyri'm di ne-3-carboxam de LCVS (apci) m z
425.1 (MrH) 101 . H N (R)- N cycExdmipleB75- ( 2- (5-

fI uoropyridin-3-yl)pyrrolidin-1- vyl )pyrazol o[l 5 a] pyri m di ne- 3-

car boxam de LCMS (apci) rﬂz 381 1/@!—0

N\/\o f )\i

(R)-N-cvyclopropyl-5-(2-(5-fluoro-2-(2-morpholinoethoxy)phenyl) pyrrolidin-1-

vl)pyrazolo[1.5-a]pyrimidine-3-carboxamide

[00567] Prepared by the method described in Example 76, Step F using ((R)-5-(2-(5-

fluoro-2-(2-morpholinoethoxy)phenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-
carboxylic acid hydrochloride and cyclopropylamine to yield the title compound as a white
solid (35.4 mg, 70% yield.). MS (apci) m/z =495.1 (M+H).

Example 88
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5-((R)-2-(2.5-difluoropheny)pyrrolidin-1-y1)-N-((S)-2.3-dihydroxypropoxy)pyrazolo[1,5-

alpyrimidine-3-carboxamide

[00568] Step A: Preparation of 5-((R)-2-(2.5-difluorophenyl)pyrrolidin-1-y1)-N-(((S)-

2.2-dimethyl-1.3-dioxolan-4-y)methoxy)pyrazolo[1,5-alpyrimidine-3-carboxamide. @To a

suspension  of  (R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-
carboxylic acid (Preparation C, 100 mg, 0.290 mmol) in CCl4 (1.5 mL) was added thionyl
chloride (0.10 mL, 1.37 mmol) and the mixture was heated at reflux for 2.5 hours. The
mixture was cooled to ambient temperature and was concentrated to give a residual brittle
foam. The foam was dissolved in dry THF (2.0 mL) and the solution was sequentially treated
with DMAP, DIEA and (S)-O-((2,2-dimethyl-1,3-dioxolan-4-yl)methyl)hydroxylamine (85.5
mg, 0.581 mmol). The reaction was stirred at ambient temperature for 4.5 hours and was
concentrated to approx. 0.5 mL. The mixture was diluted with H,O (5 mL) and extracted
with 50% EtOAc-hexanes. The combined extracts were washed with 1M HCI, H,O, 1M
Na,COj3 and saturated NaCl. The solution was dried over MgSQO, and activated carbon, then



(R -5-(2-(5-fluoropyridin-3- yl)pyrrolidin-1-y1)-N(1-

nmet hyl cycl obut yl ) pyrazol o[ 1, 5- a] pyri m di ne- 3-car boxam de LCMS (apci) mz =

395. 1 (MaWP 20030607 N ..\ HN 1A1-1 54(R)-2-(5-fl uoropyri @#cmAB2010/041538

yl)pyrrolidin-1-yl)-N41S, 2S)-2- hydroxycycl opentyl)pyrazol o[ 1, 5-

a] pyri m di ne- 3- car boxam de LCVS (apcill)2 mz = 411.1 (M+tH) 104 . Hri ssH

5-((R)-2-(5-fluoropyridin-3- yl)pyrrolidin-1-y1)-N-((IS, 2R) - 2-

hydr ox;fcl;eeéd)medsugshl ) momasimzq{lﬂg Slutlmppirsi withisnes Bt@ac-hexaans denIJOB/SMemH:J ) mz
b OH 54(R) - 2(5f|uoropyr|d|n- -

yI )pyr rFf} |Ad>| nThe Mf?ﬁxﬁ@f}@pg@)w CORGRINBMSACIP ¥ & SR PT Iy todde | Terfosm was

a}\lﬁz L ;r ol 3 C\?’ a)m?ﬁf% 0 o pyﬁ%ﬁfe With“&gne%% évg MFGhitd Qspehsion© The

f | uor opyspetiion 3vasl Jqmyentaitédionaflordythy piyle apalpofidd Bs ajhty rdotii dhatew®- dried in
vacuum (137 mg, 100%). MS (apci) m/z =474.1 (M+H).
[00569] Step B: Preparation of 5-((R)-2-(2.5-difluorophenyl)pyrrolidin-1-y1)-N-((S)-

2.3-dihydroxypropoxy)pyrazolo[1.5-a]pyrimidine-3-carboxamide To a solution of 5-((R)-2-
(2,5-difluorophenyl)pyrrolidin-1-yl)-N-(((S)-2,2-dimethyl-1,3-dioxolan-4-yl)methoxy)
pyrazolo[1,5-a]pyrimidine-3-carboxamide (135 mg, 0.285 mmol) in THF (4.0 mL) was added
6M HCI (1.0 mL) dropwise and the mixture was stirred at ambient temperature for 1.5 hours.
The reaction mixture was concentrated to approximately 1 mL and was diluted with H,O (5
mL). The resulting milky white mixture was extracted with EtOAc and the combined
extracts were washed with 1M Na,COj; and saturated NaCl. The EtOAc solution was dried
over MgSOy and filtered through a packed Celite pad capped with a layer of MgSO,4. The
solution was concentrated to give a colorless foam that was dissolved in minimal CH,Cl, and
treated with hexanes to give a white suspension. The suspension was concentrated to give
the title compound as a white solid that was dried in vacuum (102 mg, 82%). MS (apci) m/z
=434.0 (M+H).
Example 89

(R)-5-(2-(5-fluoro-2-(2-methoxvethoxy)phenyDpyrrolidin-1-y)pyrazolo[ 1.5-a]lpyrimidine-3-

carboxamide

[00570] Step A: Preparation of (R)-methyl 5-(2-(5-fluoro-2-(2-methoxyethoxy)phenyl)

pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylate. Prepared by the method described

in Example 86, Step D, substituting 4-(2-chloroethyl)morpholine hydrochloride with 1-
bromo-2-methoxyethane to afford the title compound (209 mg, 80% yield). MS (apci) m/z =
415.0 (M+H).

[00571] Step B: Preparation of (R)-5-(2-(5-fluoro-2-(2-methoxyethoxy)phenyl)

pyrrolidin-1-yl)pyrazolo[1.5-a]pyrimidine-3-carboxylic acid. Prepared from (R)-methyl 5-

(2-(5-fluoro-2-(2-methoxyethoxy)phenyl) pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-



LCMS (apci) mz = 381.1 (MtH) 107 Fj -N . HN <1----\ OH

(R -5-(2-(5-fluoropyridin-3- yl)pyrrolidin-1-yl)-N(1-

(hydr oxy meohgitywyak opr opyl ) pyrazol o [ 1, 5-a] pyri m di ne- 3pcarusexianihaes LCVS
(apci) mz = 397.1 (MtH) WD 2011/ 006074PCT/ US2010/ 041538 133 Ex. #
Structure Chenmical Name Data 108 . HQ4R)-(5-(2-(5-fluoropyridin-3-
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pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxamide. Prepared by the method described

in Example 76, Step F using (R)-5-(2-(5-fluoro-2-(2-methoxyethoxy)phenyl) pyrrolidin-1-
yl)pyrazolo[1,5-a] pyrimidine-3-carboxylic acid and ammonium chloride to yield the title
compound as a white solid (32.6 mg, 55% yield.). MS (apci) m/z =400.1 (M+H).

Example 90
F

i

(R)-N-cyclopropyl-5-(2-(5-fluoro-2-(2-methoxyethoxv)phenyl) pyrrolidin-1-yl)pyrazolo[ 1,5-

alpyrimidine-3-carboxamide

[00573] Prepared by the method described in Example 89, Step C substituting
ammonium chloride with cyclopropylamine to yield the title compound as a white solid (7.9
mg, 12% yield.). MS (apci) m/z = 495.1 (M+H).

Example 91

(R)-5-(2-(5-fluoropyridin-3-yDpyrrolidin-1-y1)-N-(1-methylcyclopropyl)pyrazolo[ 1,5-

alpyrimidine-3-carboxamide

[00574] Step A Preparation of tert-butyl 1-methylcyclopropylcarbamate.

Diphenylphosphoryl azide (2.63 mL, 12.2 mmol) was added to a mixture of 1-
methylcyclopropanecarboxylic acid (1.22 g, 12.2 mmol) and TEA (1.70 mL, 12.2 mmol) in
anhydrous tert-BuOH (25 mL, 12.2 mmol) under nitrogen, followed by heating first at 50 °C
for 15 minutes, then at 100 °C for 16 hours. After cooling to ambient temperature, the
reaction was concentrated. The crude material was taken up in ether (50 mL), washed with

saturated NaHCO; and water (50 mL each), and dried (MgSQO.), giving the crude product as



HN y HO 5-((R)-2-(5-fluoropyridin-3- yl)pyrrolidin-1-y1)-N((R)-2-

hydr oxypr opyl ) pyrazol o[ 1, 5- a] pyri m di ne- 3-car boxam de LCMS (apci) mz =
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hy dr ox yettitey sglidy (0eizlo b 0B 8% 5Syield), pyhichiveisngsed -dime thp xanhed et GMp (vitheut) further =
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mmol) was stirred at ambient temperature for 1 hour. It was then concentrated, triturated

with ether, and filtered, giving the product as white solid (78 mg, 50%).

[00576] Step C: Preparation of (R)-5-(2-(5-fluoropyridin-3-yl)pyrrolidin-1-y1)-N-(1-

methylcyclopropyl)pyrazolo[1.5-a]pyrimidine-3-carboxamide. To a DMF (0.6 mL) solution

of (R)-5-(2-(5-fluoropyridin-3-yl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidine-3-carboxylic
acid (Preparation I, 10.5 mg, 0.0321 mmol) and HATU (14.6 mg, 0.0385 mmol) was added
I-methylcyclopropanamine hydrochloride (4.14 mg, 0.0385 mmol) and DIEA (0.0168 mL,
0.0962 mmol). After stirring for 10 minutes, the reaction mixture was directly purified by
reverse-phase chromatography (5 to 50% acetonitrile/water) to yield the final product as
white solid (10 mg, 82%). LCMS (apci) m/z = 381.1 (M+H).

Example 92

O \N/Y)N 0

OH
(R)-(5-(2-(5-fluoropyridin-3-yDpyrrolidin-1-yD)pyrazolo[ 1.5-alpyrimidin-3-y1)(3-hydroxy-3-

methylazetidin-1-y)methanone

[00577] Step A: Preparation of 3-methylazetidin-3-ol 2.2.2-trifluoroacetate. To a
solution of 1-benzhydryl-3-methylazetidin-3-ol (0.46 g, 1.82 mmol) in EtOH (15 mL) was
added TFA (0.14 mL, 1.82 mmol) and Pd(OH),/C (0.127 g, 0.182 mmol). The reaction was

subjected to hydrogenation (50 psi) on a Parr shaker at ambient temperature overnight. The
reaction mixture was filtered, concentrated and triturated with Et;O. The fine white solid was
filtered to yield the product as a TFA salt.

[00578] Step B: Preparation of (R)-(5-(2-(5-fluoropyridin-3-yl)pyrrolidin-1-

vDpyrazolo[1,5-a]pyrimidin-3-y1)(3-hydroxv-3-methylazetidin-1-yl)methanone. To a DMF

(1.0 mL) solution of (R)-5-(2-(5-fluoropyridin-3-yl)pyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidine-3-carboxylic acid (Preparation I, 85 mg, 0.26 mmol) was added HATU (118
mg, 0.31 mmol) and 3-methylazetidin-3-ol 2,2,2-trifluoroacetate (63 mg, 0.31 mmol) at
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(84 mg, 82%). LCMS (apci) rn/z =397.1 (M+H).

Example 93
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(R)-5-(2-(5-fluoropyridin-3-yDpyrrolidin-1-y1)-N-isopropylpyrazolo[ 1.5-

alpyrimidine-3-carboxamide

[00579] To a DMF (1.0 mL) solution of (R)-5-(2-(5-fluoropyridin-3-yl)pyrrolidin-1-

yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic acid (Preparation I, 80 mg, 0.244 mmol) was
added HATU (112 mg, 0.293 mmol) and propan-2-amine (0.0250 ml, 0.293 mmol) at
ambient temperature, followed by drop-wise addition of DIEA (0.128 ml, 0.733 mmol) at 0
°C. After stirring for 5 minutes at ambient temperature, the reaction was poured into 1:1
water/saturated NaHCO; (15 mL) and the layers were separated. The aqueous layer was
extracted with EtOAc (3 x 15 mL). The combined organic layers were dried (Na;SOy),
filtered and concentrated. The crude material was purified by reverse-phase chromatography
(5 to 54% acetonitrile/water) to yield the final product as white solid (26 mg, 29%). LCMS
(apci) m/z =369.1 (M+H).
Example 94
F
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(R)-(5-(2-(5-fluoropyridin-3-yl)pyrrolidin-1-y)pyrazolo[1.5-alpyrimidin-3-

v)(pyrrolidin-1-y)methanone

[00580] To a solution of (R)-5-(2-(5-fluoropyridin-3-yl)pyrrolidin-1-yl)pyrazolo[1,5-

a]pyrimidine-3-carboxylic acid (Preparation I, 50 mg, 0.15 mmol) in anhydrous CH,Cl, (2
mL) was added HOBt (41 mg, 0.31 mmol) followed by EDCI (88 mg, 0.46 mmol). The
solution was stirred for 15 minutes, then treated with triethylamine (64 uL, 0.46 mmol)

followed by pyrrolidine (38 pL, 0.46 mmol). After stirring at ambient temperature overnight,
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54(R) - 2-(5-fluoropyridin-3- yl)pyrrolidin-1-y1)-N-(2-hydroxy-3-
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415.1 (MtH) 120 ,...-N . Hri <yH 54(R) 2- (5-fluoropyridin-3-
yl)pyrrolidin-1-y1)-N-((trans)- 2- Rxycycl opentyl)pyrazol o[ 1, 5-
a]pyr|n1d|ne 3-car boxam de LCMS (apc niz =411.1 (MtH) 121 . 0 HN. -OH
- - - - "' th&AaBer2miGufel \msrphptyﬂioﬂd eBveen saturated NH4Cl (20 mL) and CH,Cl, (20 mL).

yI)pyrrolldlnI- 1) - N4S) - 1- hydr ox thylbutan2 I)pyraz | o[ 1, 5-
a] pyri mig %e@u%éy%\x%ﬁﬁ@%mﬂ( é&zEf (2 18mB). 1 Theyrpgpbined organic. ppasesy HN
OH 54(
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Example 95

5“?\(0
N/

| NN /N\
Ok
\/ll,,N
- J

(R)-N-(5-fluoropyridin-2-y1)-5-(2-(5-fluoropyridin-3-yDpyrrolidin-1-yl)pyrazolo[1,5-

alpyrimidine-3-carboxamide

[00581] To a DMF (0.25 mL) solution of (R)-5-(2-(5-fluoropyridin-3-yl)pyrrolidin-1-
yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic acid (Preparation I, 25 mg, 0.076 mmol) and
HATU (35 mg, 0.092 mmol) was added 5-fluoropyridin-2-amine (10 mg, 0.092 mmol),
followed by drop-wise addition of DIEA (0.040 mL, 0.23 mmol) at ambient temperature.
The reaction was heated at 70 °C overnight, cooled, and directly purified by reverse-phase
chromatography (5 to 66% acectonitrile/water) to yield the final product as white solid (25
mg, 78%). LCMS (apci) m/z =422.0 (M+H).
Example 96
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[00582] Step A: Preparation of 3-methoxyazetidine 2,2.2-trifluoroacetate. A solution

of tert-butyl 3-methoxyazetidine-1-carboxylate (270 mg, 1.44 mmol) in 1:1 TFA/DCM (1
mL) was stirred at ambient temperature for 1 hour and concentrated. The crude product was
directly used in the next step assuming quantitative yield.

[00583] Step B: Preparation of (R)-(5-(2-(5-fluoropyridin-3-yl)pyrrolidin-1-

ylpyrazolo[1.5-a]pyrimidin-3-yl)(3-methoxyazetidin-1-yl)methanone. To a DMF (0.3 mL)

solution  of  (R)-5-(2-(5-fluoropyridin-3-yl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-
carboxylic acid (Preparation I, 30 mg, 0.092 mmol) and HATU (42 mg, 0.11 mmol) was
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temperature, the reaction was directly purified by reverse-phase chromatography (5 to 50%
acctonitrile/water) to yield the final product as white solid (25 mg, 69%). LCMS (apci) m/z
=397.1 (M+H).
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N-(3-chloro-2-fluoropropyl)-5-((R)-2-(5-fluoropyridin-3-yDpyrrolidin-1-

vl)pyrazolo[1.5-a]pyrimidine-3-carboxamide

[00584] To a DMF (0.3 mL) solution of (R)-5-(2-(5-fluoropyridin-3-yl)pyrrolidin-1-

yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic acid (Preparation I, 30 mg, 0.092 mmol) and
HATU (42 mg, 0.11 mmol) was added 3-fluoroazetidine hydrochloride (12 mg, 0.11 mmol),
followed by DIEA (0.048 ml, 0.27 mmol) at ambient temperature. After stirring for 2 hours,
the reaction was directly purified by reverse-phase chromatography (5 to 58%
acctonitrile/water) to yield the product as white solid (8.8 mg, 23%). The isolated product
was presumed to result from ring-opening of the azetidine starting material. LCMS (apci)
m/z =421.0 (M+H).
Example 98

(R)-5-(2-(5-fluoropyridin-3-yDpyrrolidin-1-y1)-N-(1-

(trifluoromethyl)cyclopropyl)pyrazolo[1.5-alpyrimidine-3-carboxamide

[00585] Step A: Preparation of tert-butyl 1-(trifluoromethyl)cyclopropylcarbamate.

Diphenylphosphoryl azide (0.462 mL, 2.14 mmol) was added drop-wise to a stirred mixture
of 1-(trifluoromethyl)cyclopropanecarboxylic acid (300 mg, 1.95 mmol), TEA (0.271 mL,
1.95 mmol) and 4A molecular sieves in anhydrous tert-BuOH (4 mL) under nitrogen at

ambient temperature. The reaction was heated to reflux for 18 hours, then cooled, filtered,
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used directly in the next step without further purification.

[00586] Step B: Preparation of 1-(trifluoromethyl)cyclopropanamine hydrochloride.
A solution of tert-butyl 1-(trifluoromethyl)cyclopropylcarbamate (0.3 g, 1.3 mmol) in HCI (4
N dioxane, 6.7 mL, 27 mmol) was stirred at ambient temperature overnight. The reaction
was then concentrated to yield the crude product as white solid, which was used directly in
the next step assuming quantitative yield.

[00587] Step C: Preparation of (R)-5-(2-(5-fluoropyridin-3-yl)pyrrolidin-1-y1)-N-(1-

(trifluoromethyl)cyclopropylpyrazolo[1,5-a]pyrimidine-3-carboxamide. To a DMF (0.4 mL)

solution  of  (R)-5-(2-(5-fluoropyridin-3-yl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-
carboxylic acid (Preparation I, 50 mg, 0.15 mmol) and HATU (87 mg, 0.23 mmol) was
charged 1-(trifluoromethyl)cyclopropanamine hydrochloride (37 mg, 0.23 mmol), followed
by drop-wise addition of DIEA (0.080 mL, 0.46 mmol). After stirring first at ambient
temperature for 15 minutes and then at 85 °C overnight, the reaction was cooled and directly
purified by reverse-phase chromatography (5 to 60% acetonitrile/water) to yield the final
product as off-white solid (15 mg, 23%). LCMS (apci) m/z = 435.0 (M+H).

[00588] The compounds listed in Table A were prepared according to the method
described in Example 91, 92, 93 or 94, by reacting (R)-5-(2-(5-fluoropyridin-3-yl)pyrrolidin-
1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic acid (Preparation 1) with appropriate amine
starting materials in the presence of an amide coupling reagent (¢.g. HATU, EDCI/HOBt)
and an organic base (c¢.g. DIEA, TEA) in an appropriate solvent (¢.g. DMF, DCM).
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5-((R)-2-(5-fluoropyridin-3-
yl)pyrrolidin-1-y1)-N-((S)-1,1,1-
trifluoropropan-2-yl)pyrazolo[1,5-
a]pyrimidine-3-carboxamide

LCMS (apci)
m/z =423.0
(M+H)
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(R)-(5-(2-(5-fluoropyridin-3-
yl)pyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)(piperidin-1-
yl)methanone

LCMS (apci)
m/z = 395.1
(M+H)

138

5-((R)-2-(5-fluoropyridin-3-
yl)pyrrolidin-1-yl)-N-((2R,3S,4S)-3-
(hydroxymethyl)bicyclo[2.2.1]heptan-
2-yl)pyrazolo[1,5-a]pyrimidine-3-
carboxamide

LCMS (apci)
m/z=451.2
(M+H)




HO (R) - (5-(2-(5-fluoro-2- nethoxypyridin-3-yl)pyrrolidin-1-

yl ) pyrazol o[ 1, 5-a] pyri m di n-3- yl) (3-hydroxy-3-nethyl azeti di n-1-

yl) met harmoeoli@®7¢apci ) mz = 427.1 (MtH) WO 2011/ 006@¢2RGI# 108239/ 041538
142 Ex. # Structure Chemical Nane Data 148 HN OH (R)-5-(2-(5-fl uoro-2-

met hoxypyridin-3-yl)pyrrolidin-1- yl) 3IB/I-(S hydroxypropyl ) pyrazol o[ 1, 5-

a] pyri m di ne- 3- car boxam de LCMS (apC|l; n z 415.1 (MtH) 149 N, HN HO HO
N- (2, 3-di hydroxypropyl)-54(R) - 2- (E&aiﬂp]elMZ met hoxypyri di n- 3-
yl)pyrrolidin-I-yl)pyrazol o[ 1, 5- pyr| ml\gl ne- 3- car boxam de LCMS (apci) MZ

=431.1 (MrH) 150" . 0 HN cOH /j QW\K

HO
(R)-(5-(2-(5-fluoro-2-methoxypyridin-3-yl)pyrrolidin-1-yl)pyrazolo[1.5-alpyrimidin-

3-yD)(3-hydroxyazetidin-1-yl)methanone
[00589] To a DMF (0.4 mL) solution of (R)-5-(2-(5-fluoro-2-methoxypyridin-3-

yl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidine-3-carboxylic acid (Preparation K, 30 mg, 0.084
mmol) was added HATU (38 mg, 0.10 mmol) and azetidin-3-ol hydrochloride (11 mg, 0.10
mmol) at ambient temperature, followed by dropwise addition of DIEA (0.044 ml, 0.25
mmol) at 0 °C. After stirring for 20 minutes at ambient temperature, the reaction was directly
purified by reverse-phase chromatography (5 to 50% acetonitrile/water) to yield the final
product as white solid (26 mg, 75%). LCMS (apci) m/z=413.1 (M+H).

Example 140

in

5-((R)-2-(5-fluoro-2-methoxypyridin-3-yl)pyrrolidin- 1-y1)-N-((trans)-4-

hydroxycyclohexyl)pyrazolo[1.5-a]pyrimidine-3-carboxamide
[00590] To a solution of (R)-5-(2-(5-fluoro-2-methoxypyridin-3-yl)pyrrolidin-1-

yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic acid (Preparation K, 30 mg, 0.084 mmol) in
anhydrous CH,Cl; (2 mL) was added HOBt (34 mg, 0.25 mmol) followed by EDCI (48 mg,
0.25 mmol). The solution was stirred for 30 minutes, then treated with (trans)-4-
aminocyclohexanol (29 mg, 0.25 mmol) followed by triethylamine (35 uL, 0.25 mmol).
After stirring at ambient temperature for 5 hours, the reaction mixture was diluted with
EtOAc, washed with saturated NH4CI (20 mL), saturated NaHCO;, and brine, then dried
(Na;SQ,), filtered and concentrated. The crude material was purified by silica
chromatography (4% MeOH/CH,Cl,) to yield the final product as white solid (23 mg, 60%).
LCMS (apci) m/z = 455.1 (M+H).



c OH N#R) - 2, 3-di hydr oxypropyl) - 5-

((R)-2-(5-fluoro-2-net hoxypyridin3-yl)pyrrolidin-1-yl)pyrazol o[ 1, 5-

a] pyri m dvoeeB/meroxam de LCMS (apci) mz = 431. 0 ( MtHPCTAB2010/0415B8N OH
(R -5-(2-(5-fluoro-2- nethoxypyridin-3-yl)pyrrolidin-1- y1)-N(4-
hydroxybutyl)pyrazolo[l 5- a]pyr|n1dlgﬁ 3- carboxan1de LCVS (apci) mz =
429.1 (MtH) 152 N /' ---,,..

(R)-N-(2-tert-butoxyet hoxy)-5-(2- Ekﬁnﬁﬂu04b 2 met hoxypyri di n- 3-
yl)pyrrolidin-1-yl)pyrazol o[ 1, 5- a]pxr|n1d|ne 3-car boxam de LCVS (apci)

na/Z = 473.0 (M+tH) 153 / ---: (2-(5-fluoro-2-
met hoxypyri di n- 3- yI)pyrrolld'TF hylpyrazolo[l 5-
a]pyrinidine-S-carboxanide apc z = 371 1 (MtH) 154

i

(R)-tert-butyl 3-(5-(2-(5-fluoro-2-methoxypyridin-3-yDpyrrolidin-1-y)pyrazolo[ 1,5-

alpyrimidine-3-carboxamido)propylcarbamate

[00591] To a mixture of (R)-5-(2-(5-fluoro-2-methoxypyridin-3-yl)pyrrolidin-1-
yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic acid (Preparation K, 200 mg, 0.560 mmol) and
HATU (255 mg, 0.672 mmol) in DMF (2 mL) was added DIEA (292 uL, 1.68 mmol),
followed by dropwise addition of tert-butyl 3-aminopropylcarbamate (117 mg, 0.672 mmol)
at ambient temperature. After stirring for 3 hours, the reaction was directly purified by
reverse-phase chromatography (5 to 70% acetonitrile/water) to yield the final product as
white solid (250 mg, 87%). LCMS (apci) m/z=414.1 (M+H-Boc).
Example 142

A e

(R)-N-(3-aminopropyl)-5-(2-(5-fluoro-2-o0x0-1.2-dihydropyridin-3-yl)pvyrrolidin-1-

vl)pyrazolo[1.5-a]pyrimidine-3-carboxamide

[00592] A mixture of (R)-tert-butyl  3-(5-(2-(5-fluoro-2-methoxypyridin-3-
yl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxamido)propylcarbamate (Example 141,
70 mg, 0.14 mmol) and HCI (4 N dioxane, 1.7 mL, 6.8 mmol) in a pressure reaction tube was
heated at 85 °C for 12 hours then concentrated under reduced pressure. The crude material
was purified by reverse-phase chromatography (5 to 40% acetonitrile/water) to yield the final
product as white solid. LCMS (apci) m/z =400.1 (M+H).

Example 143
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OH



_11IH OOH . 5-((R-2-(5-fluoro-2- nethoxypyridin-3-yl)pyrrolidin-1-
y1l) - N-41S, 35) - 3- hydr oxycycl opentyl ) pyrazol o[ 1, 5-
al pyri m dvoeeB/merboxam de M (apci) nlz = 441.1 ( M+H) PLBAISL010A4153N .

( OH (R -5-(2-(5-fluoro-2- nethoxypyridin-3-yl)pyrrolidin-1- yl1)-N(2-
hydr oxyet hyl ) pyrazol o[ 1, 5- a] pyri m di pg- 3- car boxam de MS (apci) nlz
(MrH)

met hoxypyridin-3-yl)pyrrolidin-1- y1)-N
al pyri m di ne- 3-car boxanidé@’_ﬁ.@_%[ééﬁa]m’rm@me -cﬂzr boxanydey * 1

N H

= 401.1

WD 2011/ 006074PCT/ US2010/ 041538 143 Ex. # Structure Chem cal Nane
Dat a 156 N-((S)-2.3-8hii@klpdropyD SR B24( 5-|R)uﬂ%-2-5nd‘t]hcuﬂ'lb0fi&iﬂ 3-yDpyrrolidin-1-

[00593] Step A: Preparation of N-(((S)-2,2-d1rnethvl-l,3-d10xolan-4-vl)rnethvl)-5-

((R)-2-(5-fluoro-2-methoxypyridin-3-yDpyrrolidin-1-yD)pyrazolo[1,5-a]lpyrimidine-3-

carboxamide. Prepared according to the method described in Example 140, replacing (trans)-
4-aminocyclohexanol with (S)-(2,2-dimethyl-1,3-dioxolan-4-yl)methanamine. LCMS (apci)
m/z =471.0 (M+H-Boc).

[00594] Step B: Preparation of N-((S)-2.3-dihydroxypropyl)-5-((R)-2-(5-fluoro-2-
methoxypyridin-3-yl)pyrrolidin-1-yl)pyrazolo[1.5-a]pyrimidine-3-carboxamide. To a
solution of N-(((S)-2,2-dimethyl-1,3-dioxolan-4-yl)methyl)-5-((R)-2-(5-fluoro-2-

methoxypyridin-3-yl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxamide (36 mg,
0.077 mmol) in THF (2 mL) was added HCI (3 N aq.) at ambient temperature. The resulting
mixture was stirred for 5 hours. The reaction was diluted with EtOAc, washed with saturated
NH4Cl and brine, then dried (MgS0O,), filtered and concentrated. The crude material was
rinsed with ether to yield the final product as white solid (30 mg, 91%). LCMS (apci) m/z =
431.1 (M+H).

Example 144

O
2o £ed

N-((8)-3-chloro-2-hydroxypropyl)-5-((R)-2-(5-fluoro-2-methoxypyridin-3-yDpyrrolidin-1-

N

vl)pyrazolo[1.5-a]pyrimidine-3-carboxamide

[00595] Step A: Preparation of (S)-1-amino-3-chloropropan-2-ol hydrochloride. To a

solution of benzaldehyde (4.50 g, 42.4 mmol) in EtOH (12 mL) was added aqueous ammonia
(401 g, 659 mmol) in several portions. After stirring for 10 minutes, (S)-2-
(chloromethyl)oxirane (3.81 g, 41.2 mmol) was added and the reaction mixture was stirred
for 2 hours at ambient temperature. The reaction mixture was then heated at 35-40 °C with a
heating mantle for 6 hours, followed by stirring at ambient temperature for 18 hours. The
reaction was concentrated to 5 mL and toluene (5 mL) was added. The mixture was heated to
36 °C and a solution of concentrated HCI (6.09 g, 61.8 mmol) and water (5.9 mL) was added
slowly over 5 minutes to maintain an internal reaction temperature range of 36-41 °C. The

biphasic mixture was heated at 42-45 °C for 3 hours. The organic phase was separated and

(S)-2- hydr oxypr opyI )pyr azol o[ 1, 5-
. N



"0t/ -"0H5-((R)-2-(5-fluoro-2- nmethoxypyridin-3-yl)pyrrolidin-1-
y1l)-N-((R)-2- hydroxypropyl)pyrazol 0[1 5- a] pyri m di ne- 3-car boxam de M5
(apci) mwo=20tuld®eaz4 ( M-H) 158 ... .. .N N N OH ( RechAIS2010H41f5BRior o- 2-
met hoxypyri di n-3-yl ) pyrrolidin-1- yl) N—(2 hydroxy 2-

met hyl propyl) pyrazol o[ 1, 5- al pyri m di ng- 3- carboxam de 429.1 (MtH) M5 (apci)
mz = 159 1 NN ONH OH (R) 5-(2-(5-fl uoro-2-

met hox ywpashed with3watky @Yrmb).i Theradueouy phashs (vkrd 2omibiyiek alxd/etﬂlhtg{dl)(p)d) mir)i wisn- 4-
I L SR B ret somaimodr ooy e el & T O tuddr) 160

ol B B RS o ot
reflux, cooled to ambient temperature, and then placed at -20 °C for 18 hours. The product
was collected by vacuum filtration, washed with cold ethanol, and vacuum-dried, to provide
the product as white solid (3.58 g, 60% yield).

[00596] Step B: Preparation of N-((S)-3-chloro-2-hydroxypropyl)-5-((R)-2-(5-fluoro-

2-methoxypyridin-3-yl)pyrrolidin-1-yl)pyrazolo[1.5-a]pyrimidine-3-carboxamide. Prepared
by the method described in Example 139, replacing azetidin-3-ol hydrochloride with (S)-1-
amino-3-chloropropan-2-ol hydrochloride. LCMS (apci) m/z = 449.0 (M+H)

Example 145

F N
N
— / >%¢ °
Ny / =N OH
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N-((R)-3-chloro-2-hydroxypropyl)-5-((R)-2-(5-fluoro-2-methoxypyridin-3-yl)pyrrolidin-1-

vl)pyrazolo[1.5-a]pyrimidine-3-carboxamide

[00597] Step A: Preparation of (R)-1-amino-3-chloropropan-2-ol hydrochloride.

Prepared by the method described in Example 144, Step A, replacing (S)-2-
(chloromethyl)oxirane with (R)-2-(chloromethyl)oxirane.
[00598] Step B: Preparation of N-((R)-3-chloro-2-hydroxypropyl)-5-((R)-2-(5-fluoro-

2-methoxypyridin-3-yl)pyrrolidin-1-yl)pyrazolo[1.,5-a]pyrimidine-3-carboxamide. Prepared

by the method described in Example 139, replacing azetidin-3-ol hydrochloride with (R)-1-
amino-3-chloropropan-2-ol hydrochloride. LCMS (apci) m/z = 449.0 (M+H)
Example 146

yas

o\ ¢

(R)-N-(2-chloroethoxy)-5-(2-(5-fluoro-2-methoxypyridin-3-ypyrrolidin-1-yl)pyrazolo[ 1.5-

alpyrimidine-3-carboxamide

[00599] Step A: Preparation of 2-(2-chloroethoxy)isoindoline-1.3-dione. A 1 L

round-bottomed flask was charged 2-hydroxyisoindoline-1,3-dione (16.6 g, 98.71 mmol),
followed by DMF (100 mL), then 1-bromo-2-chloroethane (25.2 mL, 296.1 mmol), and then



O/ \ HN (R -5-(2-(5-fluoro-2- nethoxypyridin-3-yl)pyrrolidin-1-

y1l) - N- (6-0xo0-1, 6-di hydropyridin-3- yl)pyrazolo [1 ,5-a]pyrimdine-3-

car boxamwe 2v3/00epai ) mz = 450.0 (MtH) 162 /--N _N  NHPOQTAIS2010/041538

(R -5-(2-(5-fluoro-2- nethoxypyridin-3-yl)pyrrolidin-1-

y1) - N-(1- (et hyl sul fonyl ) pi peri di n- | ) pyrazol o[ 1, 5-a] pyri m di ne- 3-
carboxam de MsS (apci) mz = 518.1 (MW 163 , HN ci

(R - N (tﬂe@blaﬁ’fi@@(@] MmI5-208-1(fmol ). uAfter Rirfidag o Xpbyent dinpeBature overnight, the
yI)pyrroI|d|n | -y m di ne- 3- car.boxam de LCIVS(apC|) m z

419. fef(‘%PPi)leW ?@&Ef @TG@@%EE&W@S%&’OW@IA%% Thafiftsate (250 gl pegyposred
Chem thtol\ﬁggwﬁa.t@ E?%vﬂ}ie'\étlmng, and the resulting precipitate was filtered, rinsed with

water, and dried, yielding the crude product as a white solid (21 g). The crude product was
triturated with heptane (3 x 400 mL), filtered and air-dried, giving the product as white solid
(17.6 g, 79%).

[00600] Step B: Preparation of O-(2-chloroethylhhydroxylamine hydrochloride. A 1L
three-necked round-bottomed flask was charged HCl (6 M aq., 295 mL, 1773 mmol),

followed by 2-(2-chloroethoxy)isoindoline-1,3-dione (10 g, 44.3 mmol) with stirring. A
water condenser was attached and the reaction was refluxed at 100 °C for 2 hours, then stirred
at ambient temperature overnight. The reaction mixture was filtered. Absolute EtOH was
added to the filtrate and filtrate was concentrated. The crude material was triturated from hot
EtOH to yield the first crop of product as white solid (2.2 g). The mother liquor was
concentrated and triturated as described, yielding a second crop of product (1.7) g.

[00601] Step C: Preparation of (R)-N-(2-chloroethoxy)-5-(2-(5-fluoro-2-

methoxypyridin-3-yl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxamide. Prepared by

the method described in Example 139, replacing azetidin-3-ol hydrochloride with O-(2-
chloroethyl)hydroxylamine hydrochloride. LCMS (apci) m/z = 434.9 (M+H)

[00602] The compounds listed in Table B were prepared according to the method
described in Example 139 or Example 140, by reacting (R)-5-(2-(5-fluoro-2-methoxypyridin-
3-yl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic acid (Preparation K) with an
appropriate amine starting material in the presence of an amide coupling reagent (e.g. HATU,

EDCI/HOBt) and an organic base (e.g. DIEA, TEA) in an appropriate solvent (e.g. DMF,

DCM).
Table B
Ex. # Structure Chemical Name Data
Nx (R)-(5-(2-(5-fluoro-2-
¥ // {;%O rnethoxypyridin-3-yl)py@qlidin-1- LCMS (apci)
147 N2, N yl)pyrazolo[1,5-a]pyrimidin-3- m/z =427.1
—0 O S@ yl)(3-hydroxy-3-methylazetidin-1- | (M+H)

HO yDmethanone




HN, Cr-N. -Br (R)-N-(2-bronoethoxy)-5-(2-(5-

fl uor o- 2- met hoxypyri di n- 3-

yl)pyrrolidin-I-yl)pyrazol o[ 1,5- a] pyri m di ne-3-carboxam de LCVS (apci) mz
= 479. 0 (welp11/o6@803] The conpounds |isted Tabl e C wer e PppTASariea4is3s t he

nmet hod described in Exanples 1, 139 or

140, by reacting

(R -5-(2-(2,5-difluorophenyl)pyrroli dM}- 1yl ) pyrazol o[ 1, 5- a] pyri m di ne- 3- car

boxylic _acid (IIrDreparati on C) with an appropriate amne starting material in
t he pregepc an arg de coupl | ng r eagent TU, EDC /HOBt ),and an
or gani c| b ’é‘?( @Ig&' an aDDr %é‘?‘%@e”gp\'in\?ent (e Q. Dlw(,’j‘taDCl\/b.
Table  Ex. # [St rwﬁ er,m caI N L8Ry - :
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hydr oxypr opyl ) pyr azol o[ 1, 5- ]pyrl %%3 drit e LCMVB ) mz -
402.1 (MrH) ~ 16f7 a pyrlrm ine-3-carboxamide
N/ ) /_ =_o | N-(2.3-dihydroxypropyD)-5-(R)}-2- || s (apci)
149 .. N i (5-fluoro-2-methoxypyridin-3- iz =431 1
-0 @ yDpyrrolidin-1-yl)pyrazolo[1,5- (M-H) '
HO a]pyrimidine-3-carboxamide
/ HO
N
O aN @S N-(R)-2.3-dihydroxypropyD-5- | | (e unci
U NTS ((R)-2-(5-fluoro-2-methoxypyridin- -
150 o 1 m/z=431.0
HN 3-yDpyrrolidin-1-yl)pyrazolo[1,5- (M+H)
on a]pyrimidine-3-carboxamide
oH
/
i ”&ON JiN\N (R)-5~(2-(5-fluoro-2- 3 |
methoxypyridin-3-yl)pyrrolidin-1- [ LCMS (apci)
151 O N o y1)-N-(4- m/z = 429.1
hydroxybutyl)pyrazolo[1,5- (M+H)
a]pyrimidine-3-carboxamide
OH
/
N
/ e Z NN
F’U N/QN\ ~ (R)-N-(2-tert-butoxyethoxy)-5-(2- LCMS (apci)
E) o (5-fluoro-2-methoxypyridin-3- _ P
152 HY e m/z=473.0
o\\\ yl)pyrrolidin-1-yl)pyrazolo[1,5- (M+H)
a]pyrimidine-3-carboxamide
n
F
g (R)-5-(2-(5-fluoro-2-
153 -5 A 7 AN methoxypyridin-3-yl)pyrrolidin-1- | MS (apci) m/z =
:C'I\l \N)i , yl)-N-methylpyrazolo[1,5- 371.1 (M+H)
N a]pyrimidine-3-carboxamide
Q 5-((R)-2-(5-fluoro-2-
/ . . . .
/(\ methoxypyridin-3-yl)pyrrolidin-1- MS (apei) m/z =
154 " yl)-N-((18,3S)-3- 441.1 (M+H)
hydroxycyclopentyl)pyrazolo[1,5- '
OH a]pyrimidine-3-carboxamide
F
j\j (R)-5-(2-(5-fluoro-2-
~g % : NN methoxypyridin-3-yl)pyrrolidin-1- MS (apci) m/z =
155 @ NS yD)-N-(2- 401.1 (M+H)
7\ hydroxyethyl)pyrazolo[1,5- '
a]pyrimidine-3-carboxamide
OH
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hydr oxy
= 428.1
Nane Da
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hydr oxypr opyl ) pyrazol o[ 1, 5- a] pyri m di ne- 3-car boxam de LCMS (apci) mz -

402. 1 ( Mawp 206304070 NH OH 54(R) - 2- ( 2, 5- PCT/US2010/041538

1ql|3ne 3-car boxam de LCVS (apci) mz

MtH) 169 10 CN ---. N M Nll
bphenyl pyrroI|d| 1y1) N ((is, ‘%{%
:pgf'g%entvl )P rfalzc(t)'ll Ol 1.5- a]pyri m%ﬁs lcﬁl CAPBoxani de| LovETBpci )
(M:H) | VO 1/ 006074PCT/ USA0R P2 04-13th-145 Ex. # Structure Chemi
fa 170 ! / methoxypyridin-3-yl)pyrrolidin-1- . B
156 f J\ﬁ y1)-N-((S)-2- 2412 (lal(oﬁlr;lv)z B
hydroxypropyl)pyrazolo[1,5- '
a]pyrimidine-3-carboxamide
gF 5-((R)-2-(5-fluoro-2-
L/ N methoxypyridin-3-yl)pyrrolidin-1- :
157 ~ % [ DN }1%33_12_ yDpy MS (apci) m/z =
v YD-N-A(R) 415.1 (M+H)
g N hydroxypropyl)pyrazolo[1,5- '
S a]pyrimidine-3-carboxamide
gF (R)-5-(2-(5-fluoro-2-
L/ N methoxypyridin-3-yl)pyrrolidin-1- :
158 ~ 2 7y DN 2y-1;1yd _2y_ Py MS (apci) m/z =
OV YD-N-(2-hydroxy 429.1 (M+H)
g N\h( methylpropyl)pyrazolo[1,5- ’
S a]pyrimidine-3-carboxamide
'S (R)-5-(2-(5-fluoro-2-
~ Oy methoxypyridin-3-yl)pyrrolidin-1-
159 CrvEL y1)-N-(1-(2- MS (apci) m/z =
© hydroxyethyl)piperidin-4- 484.2 (M+H)
N yl)pyrazolo[1,5-a]pyrimidine-3-
\\\OH carboxamide
F
D Ay (R)-N~(1,3-dihydroxypropan-2-yl)-
160 o % A 5-(2-(5-fluoro-2-methoxypyridin-3- | MS (apci) m/z =
C’ NH D)pyrrolidin-1-yl)pyrazolo[1,5- 431.1 (M+H)
o) OH y
8\’ a]pyrimidine-3-carboxamide
_ = OH
O - (R)-5-(2~(5-fluoro-2-
ToE G methoxypyridin-3-yl)pyrrolidin-1- : _
161 y “J\ﬁm y1)-N=(6-0x0-1,6-dihydropyridin-3- 2@% E)algﬁfﬁlv)z
© a yl)pyrazolo[1,5-a]pyrimidine-3- '
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(0]
~ F
- D f\N—N (R)-5-(2-(5-fluoro-2-
° @ Sy methoxypyridin-3-ypyrrolidin-1- | (apei) m/z =
162 y1)-N-(1-(methylsulfonyl)piperidin- 5181 I()M TH)
4-yl)pyrazolo[1,5-a]pyrimidine-3- ’
N_o carboxamide
/%’
(0]
F N N-(2- -5-(2-(5-
_ /N (R)-N-(2 chloroethyl) 5 (2-(5 LCMS (apei)
163 Ne QN =N=0 ﬂluoro-2I‘rg‘ethlox3llpy1r1d1n-13-l iz =419 1
d @ HN\/\CI yDpyrrolidin-1-yl)pyrazolo[1,5- (M-+H)

alpyrimidine-3-carboxamide

m z
cal



*NHO OH 5-((R-2-(2,5- difluorophenyl)pyrrolidin-I-yl)-N(2-

(4- hydroxypi peridin-1- yl)ethyl)pyrazol o[ 1, 5-a] pyri m di ne- 3-
LCVS (apcwd 11200607471, 2 (MEH) 171 4,' " -
5-((R)-2-(2,5- difluorophenyl)pyrrolidin-1-y1)-N-(2-

car boxam de
\ PCT/US201008153§ ) NK
(4- et hyl pi perazin-1-

yl ) ethyl)pyrazol o[ 1, 5-a] pyri m di ne- 3- 1L%‘ar boxam de LCMS (apci) mz = 470.2
(MtH) 172 4, .. - -N-N NH o 0- 5-((R) (2, 5-
di f | uor pphe pyrrold.din-1-y1)-N(2- net yrazolo[15
a] pyri m 2’?%?3 car bo>§§rrﬁca " CVB (a@pci) mi QNT)'I?I\/HH) 178 Ri2 .\ o
OH 5-((R) - 2(2 f|U*‘pheny|)D NLzoBerbeﬂ’l D-(2-(5- :
(1, 3-di hydr oxy é{l’ azol %IEILOSGZ ﬂ%&x&ﬁ}lﬁzﬁé 3( car pb%AH @8ci) cvp
(apci) 464 24 0 ] ] m/z=479.0
yl)pyrrolidin-1-yl)pyrazolo[ 1,5
o : (M+H)
a]pyrimidine-3-carboxamide
[00603] The compounds listed Table C were prepared by the method described in
Examples 1, 139 or 140, by reacting (R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-

yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic acid (Preparation C) with an appropriate amine

starting material in the presence of an amide coupling reagent (e.g. HATU, EDCI/HOBt) and

an organic base (¢.g. DIEA, TEA) in an appropriate solvent (e.g. DMF, DCM).

Table C

Ex. #

Structure

Chemical Name

Data

165

5-(2-(2,5-difluorophenyl)pyrrolidin-
1-yl)-N-(2-
hydroxyethyl)pyrazolo[1,5-
a]pyrimidine-3-carboxamide

LCMS (apci)
m/z = 388.1
(M+H)

166

QF
AN
o
v

H
o
OH
F

5-((R)-2-(2,5-
difluorophenyl)pyrrolidin-1-yl)-N-(2-
hydroxypropyl)pyrazolo[1,5-
a]pyrimidine-3-carboxamide

LCMS (apci)
m/z =402.1
(M+H)

167

5-((R)-2-(2,5-
difluorophenyl)pyrrolidin-1-yl)-N-(2-
hydroxypropyl)pyrazolo[1,5-
a]pyrimidine-3-carboxamide

LCMS (apci)
m/z =402.1
(M+H)

168

5-((R)-2-(2,5-
difluorophenyl)pyrrolidin-1-yl)-N-(3-
hydroxy-2,2-
dimethylpropyl)pyrazolo[1,5-
alpyrimidine-3-carboxamide

LCMS (apci)
m/z =430.2
(M+H)

169

5-((R)-2-(2,5-
difluorophenyl)pyrrolidin-1-yl)-N-
((1S, 35)-3-
hydroxycyclopentyl)pyrazolo[1,5-
a]pyrimidine-3-carboxamide

LCMS (apci)
m/z =428.1
(M+H)
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carboxamide
OH
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171 (4-methylpiperazin-1- m/z =470.2
yl)ethyl)pyrazolo[1,5-a]pyrimidine-3- | (M+H)
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\
=
5-((R)-2-(2,5- :
FQ e difluorophenylpyrrolidin-1-y-N-2- | =M (apci)
172 S A= m/z =402.1
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o \jo\ a]pyrimidine-3-carboxamide
=
5-((R)-2-(2,5-
F/Q/ f\N'N\ difluorophenyl)pyrrolidin-1-yl)-N- LCMS (apci)
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JN yl)pyrazolo[1,5-a]pyrimidine-3- (M+H)
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OH
QF 5-((R)-2-(2,5-
P f\N' \ difluorophenyl)pyrrolidin-1-yl)-N- LCMS (apci)
174 ) \N&; ((2S,3R)-1,3-dihydroxybutan-2- m/z = 432.1
TP | ylpyrazolo[1,5-a]pyrimidine-3- (M+H)
- carboxamide
OH
OF 5-((R)-2-(2,5-
P f\N’ \ difluorophenyl)pyrrolidin-1-yl)-N- LCMS (apci)
175 ) \N&; ((2S,35)-1,3-dihydroxybutan-2- m/z = 432.1
& _h?_/OH yl)pyrazolo[1,5-a]pyrimidine-3- (M+H)
o carboxamide
OF 5-((R)-2-(2,5-
P f\N' \ difluorophenyl)pyrrolidin-1-yl)-N- LCMS (apci)
176 ) \N&; ((2R,3S)-1,3-dihydroxybutan-2- m/z = 432.1
& _NZH_/OH yl)pyrazolo[1,5-a]pyrimidine-3- (M+H)
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F 5-((R)-2-(2,5-
F/©/ PN difluorophenyl)pyrrolidin-1-yl)-N- LCMS (apci)
177 C/NLN\ [/ ((S)-1-hydroxypropan-2- m/z = 402.1
ng oH | yl)pyrazolo[1,5-a]pyrimidine-3- (M+H)
o carboxamide




5-((R)-2-(2,5- difluorophenyl)pyrrolidin-1-y1)-N- ((S)-1-hydroxypropan-2-
yl ) pyrazol o[ 1, 5- a] pyri m di ne- 3-

WO 2011/ OW6QFtROII7WS2010/ 041538 146 Ex. # Structure
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401 ..
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_a]

carboxam de LCVS (apci) mz = 402.1 (M+H)
Chegiraskodamssat a 178

pyrim di ne-3 - carboxam de LCVS

(apci) mz = 416.1 (M+H) 179 * -N. NI-T OH 5 -((R-2-(2,5 -b
di fl uor pphenyl ) pyrrol,idin-1-y1)-N ((S)- 1 hydr - 3- met hyl but an- 2-
yl ) pyr azoﬁ%‘q%ll, 5 - a]>EYFME di ne-B - car bék&'xﬁ“a‘ﬁ%&h‘/‘s (apci)| m z 1i*‘tz‘l‘so. 1
(M-H) 180 OF 5-((R)-2-(2,5-
F™ % foN\ difluorophenyl)pyrrolidin-1-yl)-N- LCMS (apci)
178 GN = ((S)-1-hydroxybutan-2- m/z=416.1
TP | yDpyrazolo[1,5-a]pyrimidine-3- (M+H)
carboxamide
@/F 5-(R)-2-(2,5-
F7% f\N—N\ difluorophenyl)pyrrolidin-1-yl)-N- LCMS (apci)
179 ) \N&; ((S)-1-hydroxy-3-methylbutan-2- m/z = 430.1
TP | yhpyrazolo[1,5-a]pyrimidine-3- (M+H)
4<_/ carboxamide
@/F 5-((R)-2-(2.5-
7% fN—N\ difluorophenyl)pyrrolidin-1-yl)-N- LCMS (apci)
180 O \NJ{F ((S)-1-hydroxy-3 3-dimethylbutan-2- | m/z = 444.2
I | ylpyrazolo[1,5-a]pyrimidine-3- (M+H)
carboxamide
Example 181
F
N7 Y
\: fNaN\
G
S
N-cyclopropyl-5-(2-(5-fluoro-2-methylpyridin-3-yl)pyrrolidin-1-yl)pyrazolo[1.,5-
a]pyrimidine-3-carboxamide
[00604] To a solution of (R)-5-(2-(5-fluoro-2-methylpyridin-3-yl)pyrrolidin-1-

yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic acid (Preparation O, 50 mg, 0.15 mmol) in DCM
(2 mL) was added HOBt (40 mg, 0.29 mmol) followed by EDCI (84 mg, 0.44 mmol). The

solution was stirred at ambient temperature for 15 minutes, then treated with triethylamine

(61 uL, 0.44 mmol) followed by cyclopropylamine (31 uL, 0.44 mmol). After stirring for 16

hours the mixture was partitioned between saturated NH4Cl solution (20 mL) and DCM (20

mL) and the aqueous layer was extracted with DCM (2 x 10 mL). The combined organic

phases were washed with brine (10 mL), dried over Na,SQy, filtered and concentrated. The

residue was purified by silica gel column chromatography, eluting with 2-4% MeOH/DCM,
to afford the title product as white solid (44 mg, 79%). MS (apci) m/z = 381.1 (M+H).
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N-cycl opropyl-5 -(245 -fluoro-2-nethylpyridin-3 -yl)pyrro lidin-1
-yl)pyrazo lo [1,5 - al pyrimdine-3 I rboxam de [00604] To a sol ution of
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Ex. # Structure Chemical Name Data
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| sopropyl pyrazol o[ 1, 5- a] pyri m di ne-

NH  PCT/US2010/041538
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met hyl pygidi n- 3-yl) pygaQuidi n-1- yl ) pyrazol o[ 1, 6-al pyri m di pe- 3-
carboxam de LCVE (apci) mz = 395]1 (mmﬁ%cﬁﬁqﬁ‘g%ompm usIB/ 041
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NT (R)-5-(2-(5-fluoro-2-methylpyridin- .
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187 . /C |/ 3-yl)pyrrolidin-1-yl)pyrazolo[1,5- m/z = 341.0
C] N NH, a]pyrimidine-3-carboxamide (M+H)
0
o~
)Nj/ (R)-5-(2-(5-fluoro-2-methylpyridin- .
=, -N
188 ! Liﬁ 3-yDpyrrolidin-1-yl)-N-(2- 1;1512\423 3(31201)
@ N NH hydroxyethyl)pyrazolo[1,5- (M+H) '
© \\\OH a]pyrimidine-3-carboxamide
F
)Ng/ (R)-5-(2-(5-fluoro-2-methylpyridin- .
~ AN o LCMS (apci
189 L )i 3-yDpyrrolidin-1yD-N-((R)-2- | “CMS {apeb
C’ NH hydroxypropyl)pyrazolo[1,5- (M+H) '
© \‘gH a]pyrimidine-3-carboxamide
o~
NZ Y -
)J N (R)-5-(2-(5-fluoro-2-methylpyridin- .
190 L O 3-ylpyrrolidin-1-yl)-N-(1- 1;1512\423 3(31201)
Cf N NH methylcyclopropyl)pyrazolo[1,5- (M+H) '
o d—~ a]pyrimidine-3-carboxamide
=
Q PN (R)-5-(2-(5-fluoro-2-methylpyridin- LCMS (apci)
191 9 /[N\ )%F 3-yl)pyrrolidin-1-yl)-N-(2- S e
Cl NH methoxyethyl)pyrazolo[1,5- (M+H) '
© \‘\O\ a]pyrimidine-3-carboxamide
o~ (R)-(5-(2-(5-fluoro-2-
)NJ PN methylpyridin-3-yl)pyrrolidin-1- LCMS (apci)
192 9 /(N\ )§§N yl)pyrazolo[1,5-a]pyrimidin-3- m/z = 397.1
C’ J N—on yl)(3-hydroxyazetidin-1- (M+H)
yl)methanone
)Nj ] (R)-5-(2-(5-fluoro-2-methylpyridin-
~ fN‘N\ 3-yl)pyrrolidin-1-yl)-N-(1- LCMS (apci)
193 g \N/g;; (hydroxymethyl)cyclopropyl)pyraz m/z=411.1
§ g”\\ olo[1,5-a]pyrimidine-3- (M+H)
OH carboxamide

%ar boxam de LCMS (apci) mz = 383.1

538



NH o\
(R -5-(2-(5-fluoro-2-nethyl pyridin3-yl)pyrrolidin-1-y1)-Nrethyl pyrazolo[1,5
-a] pyri mwpnreB/werboxam de (M-H) LCMS (apci) nlz = 355. PCTAB2010/0415B82

(R -5-(2-(5-fluoro-2-nethyl pyridin- 3-yl)pyrrolidin-1-yl)pyrazolo[1, 5-

a] pyri m di ne- 3-car boxam de LCM5S (apci),qmz = 341.0 (M+H) 188 - N, NE\ - 1.\
OH (R)-5-(2-(5-fluoro-2-nmethylpyridin3-yl)pyrrolidin-1-y1)-N(2-
%grgxy E/E%/# ) g;g/razNolg{r,}aﬁre a] pyrim di ne- Cl?%ll%gf(ﬁzmmge LCVB ((apcip), iz =
(R -5- 2-(5-f|uo FrrethylpyrldlnS yl)pyrrolidin-1-y1)-N- (R - 2-
hydr oxypr opyl )py - al] pyri n car boxam (apci) mz |=
399.1 (M+H) 190 rﬁn(?k) f (g fluoro- 8 rnethyqpyrldln- LCMS (apci)
194 3-yD)pyrrolidin-1-yl)-N-((trans)-4- /7 = 439 1
hydroxycyclohexyl)pyrazolo[1,5- (M+H) ’
D a]pyrimidine-3-carboxamide
oH
N
/@/—N 5-((R)-2-(5-fluoro-2-methylpyridi
H /E\N \ -(R)-2+( -fluoro-2-methylpyridin- LCMS (apci)
195 C,N NS 3-yl)pyrrolidin-1-yl)-N-((cis)-4- /7 = 439 2
I hydroxycyclohexyl)pyrazolo[1,5- (M+H) '
Q a]pyrimidine-3-carboxamide
OH
N F
X . 5-((R)-2-(5-fluoro-2-methylpyridin- .
H d N,
196 ' NQL; 3-yDpyrrolidin-1-yD)-N-(18.38)-3- | LCMS apey
s hydroxycyclopentyl)pyrazolo[1,5- (M+H) '
@OH a]pyrimidine-3-carboxamide
N F
X ; 5-((R)-2-(5-fluoro-2-methylpyridin- .
I AN
197 GNJ:N\ Lﬁr 3-yDpyrrolidin-1-y1)-N-((1R,2R)-2- I;f/lz\d:s Slgci)
NH OH hydroxycyclopentyl)pyrazolo[1,5- (M+H) '
© O a]pyrimidine-3-carboxamide
N\/ ) " 5-((R)-2-(5-fluoro-2-methylpyridin- | LCMS (apci)
198 f NN 3-yDpyrrolidin-1-yl)-N-((R)- m/z =450.2
O \N)*; }fb quinuclidin-3-yl)pyrazolo[1,5- (M+H)
o N a]pyrimidine-3-carboxamide
N F
N
T NN 5-((R)-2-(2-ethyl-5-fluoropyridin- .
199 ijg)%_w 3-ylpyrrolidin-1-yl)-N-((trans)-4- 1;151;4:3521;%)
0 D hydroxycyclohexyl)pyrazolo[1,5- (M+H) '
/ a]pyrimidine-3-carboxamide
OH
gy 5-((R)-2-(2-cthyl-5-fl idi
N B - -2-(2-ethyl-5-tluoropyriain- .
200 C@? 1 3-yl)pyrrolidin-1-yl)-N-((1S,3S)-3- I;Sisggci)
A hydroxycyclopentyl)pyrazolo[1,5- (M+H) '
&OH a]pyrimidine-3-carboxamide
NZ F
| -5-(2-(2- -5- idin-
\ N (R)-5-(2 (2‘ ej[hyl 5-fluoropyridin LCMS (apci)
201 B gS. 3-ylpyrrolidin-1-yl)-N-(2-hydroxy- | = *P€
O N\H—k 2-methylpropyl)pyrazolo[1,5- (M+H) '
© o a]pyrimidine-3-carboxamide




. NHo (R-5-(2-(5-fluoro-2-nethyl pyridin3-yl)pyrrolidin-1-y1)-N(1-

nmet hyl cycl opr opyl ) pyrazol o[ 1, 5- a] pyri m di ne- 3-car boxam de LCVS (apci) m z
= 395.1 (WbHp111®do74 NH O - PCT/US2010/041538

(R -5-(2-(5-fluoro-2-nmethyl pyridin3-yl)pyrrolidin-1-y1)-N(2-

met hoxyet hyl ) pyrazol o[ 1, 5- a] pyri m di g% 3-carboxam de LCMS (apci) mz =
399.1 (M+tH) 192 c-NL--, -N OOH (R)-(5-(2-(5-fl uoro-2-

met hyl pyridin-3-yl)pyrrolidin-1- Wxampla2e2 o[ 1, 5- a] pyrimdin-3- yl)(3

- hydr oxyazeti di n-1- yl) net hanone LCIVS (apci) mz 397.1 (M+H) 193 A . oNH
OH (R) -5-(2-(5-fluoro-2-nethyl gg}\:gjw n3- yI)pyrroI|d| n-1-y1)-N-(1-

(hydr oxynet hyl ) cycl opr opyl ) pyr . O3 a] pyri m di ne-3- carboxam de LCVS

(apci) mz =411.1 (MtH) /‘\i\

(R)-N-tert-butyl-5-(2-(5-fluoro-2-0x0-1.2-dihydropyridin-3-y)pyrrolidin-1-yl)pyrazolo[1.5-

alpyrimidine-3-carboxamide.

[00607] A pressure flask was charged with (R)-N-tert-butyl-5-(2-(5-fluoro-2-
methoxypyridin-3-yl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxamide (Example 80,
10 mg, 0.024 mmol), dioxane (0.7 mL) and 2M HCI (0.100 mL, 0.200 mmol). The flask was
sealed and the reaction mixture was stirred at 80 °C for 5 days. The mixture was cooled to
ambient temperature and concentrated. The residue was purified by reverse-phase column
chromatography (0-50% acetonitrile/water) to afford the title compound (8.2 mg, 85%). MS
(apci) m/z =399.1 (M+H).
Example 203

F AN
= /N _
HN/Q g;\?%éo
HN
O

(R)-N-(2-chloroethyl)-5-(2-(5-fluoro-2-0x0-1.2-dihydropyridin-3-yDpyrrolidin-1-

vl)pyrazolo[1.5-a]pyrimidine-3-carboxamide

[00608] Prepared by the method described in Example 202, replacing (R)-N-tert-butyl-
5-(2-(5-fluoro-2-methoxypyridin-3-yl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidine-3-
carboxamide with (R)-N-(2-chloroethyl)-5-(2-(5-fluoro-2-methoxypyridin-3-yl)pyrrolidin-1-
yl)pyrazolo[1,5-a]pyrimidine-3-carboxamide (Example 163, 100 mg, 0.239 mmol), replacing
2 M HCI with 4 M HCI dioxane solution, and reaction was conducted at 100 °C for 90
minutes. LCMS (apci) m/z = 405.0 (M+H).

Example 204

Je
~ Gf*\&
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194 . NH"OHS5 -((R-2-(5 -fluoro-2-nethyl pyridin3 -yl)pyrro
i din-I-ywWp-2bk1fooso7ans) - 4- hydro xycycl ohexyl)pyrazo | o prras2@ppyrsdsn di ne- 3
-carboxam de LCMS (apci) na/Z = 439.1 (MtH) 195 . NHCHS5 -((R-2-(5

-fluoro-2-nethyl pyridin3-yl)pyrro Iidf -1-y1)-N-((cis)-4- hydro
xycycl ohexyl )pyrazo o [1,5- a]pyrimdine-3 -carboxam de LCMS (apci) na/Z =
439. 2 (MtH) 186 yclONpyi-5-((2R)-2-(2-((2,2-dimethyl-1,3-dioxolan-4-yl)methoxy)-5-

fluorophenvyl)pyrrolidin-1-yl)pyrazolo[1.5-a]pyrimidine-3-carboxamide
[00609] Step A: Preparation of ethyl 5-((2R)-2-(2-((2.2-dimethyl-1.3-dioxolan-4-

vl)methoxy)-5-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1.5-a]pyrimidine-3-carboxylate. A

mixture  of  (R)-ethyl  5-(2-(5-fluoro-2-hydroxyphenyl)pyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidine-3-carboxylate (Example 86, Step C, 140 mg, 0.378 mmol), 4-(chloromethyl)-
2,2-dimethyl-1,3-dioxolane (114 mg, 0.756 mmol), potassium carbonate (261 mg, 1.89
mmol) and sodium bromide (77.8 mg, 0.756 mmol) in dry DMF (5 mL) was heated at 100 °C
for 14 days. The mixture was concentrated and the residue purified by chromatography to
afford the title compound (45 mg, 25 % yield). MS (apci) m/z = 485.0 (M+H).

[00610] Step B: Preparation of 5-((2R)-2-(2-((2.2-dimethyl-1.3-dioxolan-4-

vDmethoxy)-5-fluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1.5-a]pyrimidine-3-carboxvylic acid.

The compound was prepared according to the method of Example 86, Step E, using ethyl 5-
((2R)-2-(2-((2,2-dimethyl-1,3-dioxolan-4-yl)methoxy)-5-fluorophenyl)pyrrolidin-1-
yl)pyrazolo[1,5-a]pyrimidine-3-carboxylate (47 mg, 100 %). MS (apci) m/z =457.0 (M+H).
[00611] Step C: Preparation of N-cyclopropyl-5-((2R)-2-(2-((2.2-dimethyl-1.3-

dioxolan-4-yl)methoxv)-5-fluorophenylpyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-

carboxamide. Prepared according to the method of Example 86, Step F, using 5-((2R)-2-(2-
((2,2-dimethyl-1,3-dioxolan-4-yl)methoxy)-5-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidine-3-carboxylic acid and cyclopropyl amine to yield the title compound as a white
solid (33.0 mg, 99% yield.). MS (apci) m/z =496.1 (M+H).

Example 205

F

x@kﬁ

5-((2R)-2-(2-((2,2-dimethyl-1.3-dioxolan-4-yl)methoxy)-5-fluorophenyl)pyrrolidin-1-

vl)pyrazolo[1.5-a]pyrimidine-3-carboxamide

[00612] Prepared according to the procedure described in Example 204 using
ammonium chloride in place of cyclopropyl amine in Step C (white solid, 13 mg, 85%

yield.). MS (apci) m/z = 456.0 (M+H).



O OHS5 -((R-2-(5 -fluoro-2-nethylpyridin3 -yl)pyrro lidin-1-y1)-N-41 S
, 3S) - 3- hydroxycycl opentyl ) pyrazol o[ 1,5- al pyrim di ne-3 -carboxam de LCM5
(apci) mwo=zo0tiaBedr4(M+H) 197 . . NpH, 5 -((R-2-(5 PCT/US2010/041538
-fluoro-2-nmethyl pyridin3 -yl)pyrro lidin-1-yl)-N41R 2R)- 2-

hydr oxycycl opentyl ) pyrazol o[ 1, 5- a] pyyd,m di ne-3 -carboxam de LCMS (apci)
mz = 425.1 (MtH) 198 i \ OH 5 -((R)-2-(5 -fluoro-2-nethyl pyridin- 3
-yl)pyrro lidin-1 -y1l)-N((R)- quiEmﬁiIildEﬁGS-yl ) pyrazolo [1, 5-

a] pyrimdine-3 -carboxam de LCV5 (apci) mz = 450.2 (M+H) 199 NH CH

By
f*i

N-cyclopropyl-5-((2R)-2-(3-((2.2-dimethyl-1.3-dioxolan-4-yimethoxy)-5-

fluorophenylpyrrolidin-1-yDpyrazolo[1.5-a]pyrimidine-3-carboxamide

[00613] Prepared according to the method of Example 204 using (R)-ethyl 5-(2-(3-
fluoro-5-hydroxyphenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylate (Example
76, Step C) in Step A (36 mg, 82% yield). MS (apci) m/z = 496.1(M+H).

Example 207

Loty
5

5-((2R)-2-(3-((2,2-dimethyl-1.3-dioxolan-4-yl)methoxy)-5-fluorophenyl)pyrrolidin-1-

vl)pyrazolo[1.5-a]pyrimidine-3-carboxamide

[00614] Prepared according to the method of Example 204, using (R)-ethyl 5-(2-(3-
fluoro-5-hydroxyphenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylate (Example
76, Step C) in Step A and ammonium chloride in Step C to yield the title compound as a
white solid (19 mg, 55% yield.). MS (apci) m/z =456.0 (M+H).

Example 208

Sy
f*i

N-cyclopropyl-5-((2R)-2-(3-(2.3-dihydroxypropoxy)-5-fluorophenyl)pyrrolidin-1-

vl)pyrazolo[1.5-a]pyrimidine-3-carboxamide

[00615] A solution of N-cyclopropyl-5-((2R)-2-(3-((2,2-dimethyl-1,3-dioxolan-4-
yl)methoxy)-5-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxamide

(Example 206, 30 mg, 0.061 mmol) in dioxane (0.5 mL) was charged with two drops of 6N
HCl and shaken for two minutes. DIEA (5 drops) was added and the mixture directly



5 -((R-2-(2-ethyl-5 -fluoropyridin3 -yl)pyrro lidin-I-y1l)-N-((trans)-4-
hydro xycycl ohexyl)pyrazo o [1,5- a]pyrimdine-3 -carboxam de LCMS (apci)
na/ Z = 4580201174200 NH OH 5 -((R)-2-(2-ethyl-5 -flPaoruspyviodisss
-yl)pyrro lidin-1-y1)-N41 S ,3 S)-3 - hydroxycycl opentyl)pyrazol o[ 1, 5-

a] pyrimdine-3 -carboxam de (MfrH o L (apci) mz = 439.1 200 E H O
(R -5 -(2-(2-ethyl-5 -fluoropyridin- -yl)pyrro

|'i di n- lpuyified Ny( 2vhigd phage2edteihydhporogygraplyyr &260%) deebonital) gpy bter)i tdi aféord N-
-carboxam de LCMS (apci) mz. = 427.1 (Mt WO 2011/ 006Q74PCT/ US2010/ 041538
NH /\ - -C:/g]@m%@-ééﬁ?tR)b?u@r(%35dlhaémypmaw)g-ﬂues@ahar}wpmrﬁ&}@rflolpyr i di n-3

vl ) i 2ol 3 i di ) : oo
[ bob07ATFERRT] DA BN AR Pofromosiac PP 8 PRI 5 SR R 05 Gl o. 2.
oxar e (Exampl o 80 10 mg. 0. 024 mioLy - i oxane (01 kL) and 2M HCL (0. 100
oxam de a : , 0. , di : :
m., O. 20(() m"rtr)r})). The flagg was se%’@&‘éﬁ@l&f he reaction m xture was stirred
at 80 C for 5 days. The m xture was cooked to anbient tenperature and
concentrated. The residue vygs purPH®ed({by reverse-phase col um
chr omat ography (0-50% acetonitril e/ water) -afford the title conpound (8.2
my, 85%. MS (apci) mz = 399.1 (MrH): | L

N N

NH
o 2

5-((2R)-2-(3-(2.3-dihydroxypropoxy)-5-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1.5-

alpyrimidine-3-carboxamide

[00616] Prepared from 5-((2R)-2-(3-((2,2-dimethyl-1,3-dioxolan-4-yl)methoxy)-5-

fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxamide = (Example  207)
according to the procedure of Example 208 (8.5 mg, 55 % yield). MS (apci) m/z = 416.0
(M+H).

Example 210

F
Q = N’N
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/\(\O ; /C\ =z,
HO & O\l N
NH
O ﬁ

N-cyclopropyl-5-((2R)-2-(2-(2.3-dihydroxypropoxy)-5-fluorophenyl)pyrrolidin-1-

vl)pyrazolo[1.5-a]pyrimidine-3-carboxamide

[00617] Prepared from N-cyclopropyl-5-((2R)-2-(2-((2,2-dimethyl-1,3-dioxolan-4-

yl)methoxy)-5-fluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxamide
(Example 204) using the procedure of Example 208 (19 mg, 65 % yield). MS (apci) m/z =
456.1 (M+H).

Example 211
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Exanpl e 203

KR) - N- (2- chl oroet hyl ) -5-(2-(5-fl uoro-2-o0xo-1, 2-di hydropyridin-3-yl)pyrrolid
in-1- yl)wonrawmaiogo7a 1,5 -al pyrim di ne-3 -carboxam de [ @06a8pR0ApEsed by

t he net hod described in Exanple 202, replacing (R -Ntert-butyl- 5 -(245
-fl uoro-2-nmet hoxypyridin-3 -yl)pyrro H4di n-1 -yl)pyrazo lo [1,5 -a]
pyrimdine-3 - carboxam de with

(R - N- (2- ch{(@ROER-(RH D), 3-BihydroxFpifopuoy)es-Buombhaxypytrolidin-13ylypyraols[olsk di n- 1y1) p

yrazol o[ 1, 5-a] pyri m di ne- 3- car boxani de (Exarrplg 163, 100 ngy, 0.239 mmol),
replacing 2 MHCL with 4 MH z and reaction was conduct ed
at 100

2011/ o&ggéz%d/ ngfgél%%ﬁ@ggs 15( @Qﬁ bﬁ?l{(gzﬁ% da éh’g l(ﬁl?wmlaﬁx‘g%h&h%% -

R) - 2-( le(o(r@h%nylh)psmtdmiﬂml y:B)pyduzobo{)l 5-@]p-y41ﬂ)dﬂ])lﬂ:8t kwoboxanbde (Exfahipds dfpd)anylg) pyr ro
lidin-1 raz pyrim di ne- c arboxam 00609] Step A

Pr epar 4% BWC ur%?ﬁ@#@ﬂ? @8 élo(%z%% afshb M%@pcﬁ I’E,’/lzox‘bll6a91(ML

yl ) met hoxy) - 5- f | uor ophenyl ) pyrr ol IEC% prgj} jZLi pyrazolo [1,5 -al pyrimdine-3
-carboxylate . A mxture of (R)-eth % -(5 -fluoro-2-hydroxyphenyl)pyrro

lidin-1 -yI)pyrazo lo [1,5 - a@mm di ne- 3-car boxyl ate (Exanple 86, Step
at

C, 140 ngy, 0.378 mmol), 4-(chl thyl)- 2,2-dinethyl-1, 3-di oxol ane (114
ng, 0.756 mmol ), potassium car bof ng, 1.89 nmol) and sodi um brom de
(77.8 ng, 0.756 nmmmol) in dry DVF/ s heated at 100 C for 14 days.
The m xture was concentrated an Me purified by chromat ography to

afford the title conpound (45 ng, ﬁ%ylz)d?:': M5 (apci) mz = 485.0 (MtH).
[00610] Step B: Preparation of 542Rjo- 2- (24 2-di et hy1 1, 3-di oon an- 4-

yl) met hox%) f y i dine-3

- car boxyl i~€¢ £ of

EX&WD' e 86, St ep tﬁﬂub‘t%bﬂﬁ)aﬁ-@h\ﬂimv%zo((ﬁ ?B)a:]@vﬁrﬁrdﬁr(e%-@ar@b%ﬁﬂa%l 1,3 -dioxo
| an- yI ) met hoxy) -5 -fruorophenyl )pyrro I dl ? [yl )p}t/)razo Ob
chaiy ) Y —(td\y

1 rdn, opERts A ﬁf%ut@n gf 3-bromo-5-fluoropyridine (4.28 g, 24.3
di oxol afﬁnﬁr)ylln) @@t mlcy@szmtb u%somzﬁéw ko PG @ -5@licn- dnd/ 2MPYIoRZSHyBnd cheSium

-alpyrimdine-3 - carboxam de. Prepared according to the met hod” of Exanpl e
86, St eghlarideusiThiy’ G02(mR)2(4 gmolj pas Qdmnﬁﬁlhyrmxmr@wamltowad to warm to 0 °C

oy 1 T s S P 30 R CECTAY S Bt bOURS Fo 20 ARHEE Splufigh SRS T o
corrpourt@lrt%tﬁ ﬂ&h%les-i)@bpﬁ*rcﬂﬁl%leol QrgncaQ&%yyat@ (5100 -g, NB A apedl) iimdzy FHEOEL51
(MtH) . Exanple 20 ((2R (2-((2,2-di met hyl-1, 3 -di oxo

| an- 4- yn;»)rwmﬂdﬁgi) The nfiktyer wphaoprodgy rrmhlandal@m fempergthiepymen 2@ niigutes ands

| di.ne-.3 de 0g42].P d di h
doser i bl SRR RIS K e P SO TARERATES rSEGRR Sl Sy G RS SARL Y P
ani ne i7M $IE@RN(16 i 6.6 nfadl) dollokid @%%qﬁe(ﬂisdﬂ)hcm@o(xﬂpﬁl ThdWtxtaredoss O

(MtH) . WD 2011/ 006074PCT/ US2010/ 041538 152 Exanpl e 206 +0
stirred for 10 minutes and was transferred to a separatory funnel using MTBE rinses (10 mL).

Heptane (15 mL) was added and the organic layer was removed. The organic layer was
washed 10% aqueous NH4Cl (25 mL) and DI H,O (25 mL). The organic layer was
concentrated to provide the crude product as a yellow oil (7.03 g, 102 %).

[00620] Step B: Preparation of (2S.5R)-ethyl 5-(5-fluoropyridin-3-yl)pyrrolidine-2-
carboxylate. (S)-ethyl 2-(tert-butoxycarbonylamino)-5-(5-fluoropyridin-3-yl)-5-

oxopentanoate (4.80 g, 13.55 mmol) was treated with TFA (24 mL) and the mixture was
stirred at ambient temperature for 45 minutes. The mixture was concentrated and the residue
was dissolved in H;O (10 mL) and EtOAc (50 mL) was added. The mixture was treated
slowly with saturated aqueous K,COs (15 mL). The aqueous layer was separated and the

organic layer was washed with 10 % aqueous NH4Cl. The EtOAc layer was concentrated to



6N 1\1 NH L.

N-cycl opropyl-5-42R)-2-(3-((2, 2-di net hyl -1, 3- di oxol an- 4-yl ) net hoxy) - 5-

f | uor ophewgl2payoosaki di n-1-y1) pyrazol orl, 5-al pyri m di ne- gcrarsbaxamisde

[ 00613] Prepared according to the nethod of Exanple 204 using (R)-ethyl
5-(2-(3-

fl uor o- 5- hydr oxyphenyl ) pyrrolidin-| -ylls)spyrazol o[ 1, 5-a] pyri m di ne- 3- car boxyl
ate ( BExanplceude6 (S)Siteyl €)(SHuoSpspidi-§-36-31-dilBA%-2 Hepydole-Msaltmpela)e @k zan=

496. 1(MrH) . Exanpl e 207 +0 O, : - ((2R)-2-(3 -((2,2-dimethyl-1, 3

- di oxo ANhET llﬁ-?% fd /xy)e?%)- -T?hems( Wahgﬁw(‘y%iymrlﬁpmwl ﬁfcghel COimylohdngd a8 o ¢
1,5 -al M, 8 NEged r 1,d 0 Prepa . ' t t hod
o Exa r%ge?é’ée'd%@,h ggfn%&?lm.et i?; %5%5@29?@}. ARAF&HAF GRLH] Whst Rurk QP WIE

f | uor o-lydropen @ay @Ienad) pixture |wadi stirded Wt Jpbicar ehpefatyrd unddmply ainrbflhydreGen
-carboxyl ate (Exanple 76, Step C), in Step A and a niumchloride in Step C
to yi e|fér 11%50% [T CeARHQn s A8Tgsdwith aitogen ang %@ergg?h@s% §iCslite yad- MBS apcei )
mZ - . . ..

N cycl anrany ooty Mg compaund as s ambe ol hacheran  SOldfy | o
1- yl) ppoazehding,(358lgp96%m di ne- 3- car boxam de [ 00615] A sol ution of

N-cycl o 1-5-42R)-2-(34(2, 2-di met hyl-1, 3-di oxgl an-4- . o

yl ) nmet Hﬁﬁ‘%ﬁ/&fl ?Ibph%'ny SROAGH | O : -6z BuQypRyIEdinalday idis23_ car b
oxam d e 268, ,3 o0 0,96 _Mhl AT - ¢has ged
W th t\i%% of gﬁl ﬁc%ogl nsﬁgkézn’ ojr ztth é’\g ?nl(srjl)tﬁlta glg)p 9%?%%@13%}?%}0@;@%@5

added amndoxhkataiixtQged.d?2 meoodl) yn AAOTRFLROGOBY ¥4PEddddS2d1I0/A0M 1 58 FHES3.00
purified b everse _phase. col utm. chr omat ogr aph 0- 30% acetonitri] e ter)
to af f dPh @@@%&E&fﬁ@@@@(%@}mﬁ- @égrf'l’%lﬁ,gt eﬁpéﬁaﬁw ?%_A?ﬁwaﬁtﬁmé asSA

f1 uor oplpeny ()Zsmb%gjl'rﬁfner)%vis AW S Qorlidns® TheahiRWlrt Walki@eBfor 8 hours

ar boxam de (23 , 83 %yield) as a clear film M (apci) mz = 456.1
(MrH) . dExeenetep@@raturesind (a8 Rite®d( The (Bl teddsohiddy asxyghepwith )EtOAc and the

L;Egggg\}q;}esgésl gJDIrYtgirrlgd \l)vitﬁi Itl?e_ t]ﬂtfa%/el. )"H}/ers%fu%oln%v 1cb151ce_ntratae|dr%g Ho@ic?el cnrﬁc_ie3 ((_28,5R)-
5-(5-fluoropyridin-3-yl)pyrrolidin-2-yl)methanol (0.95 g, 105 % yield) that was used directly
in the next step. MS (apci) m/z= 197.1 (M+H).

[00622] Step D: Preparation of ecthyl 5-((2R.58)-2-(5-fluoropyridin-3-yl)-5-

(hydroxymethyDpyrrolidin-1-yl)pyrazolo[ 1.5-a]pyrimidine-3-carboxylate. A mixture of
((28,5R)-5-(5-fluoropyridin-3-yl)pyrrolidin-2-yl)methanol (0.910 g, 4.64 mmol), ethyl 5-

chloropyrazolo[1,5-a]pyrimidine-3-carboxylate (Preparation B, 1.05 g, 4.64 mmol) and DIEA
(1.10 mL, 6.00 mmol) in isopropyl alcohol (1.0 mL) was heated at 90 °C for 16 hours. The
reaction mixture was concentrated and the residue was purified by reverse phase column
chromatography (0-50% acetonitrile/water) followed by normal phase column
chromatography (2-5% MeOH/DCM) to afford ethyl 5-((2R,5S)-2-(5-fluoropyridin-3-yl)-5-
(hydroxymethyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylate (0.250 g, 14 %
yield) as a viscous, clear oil. MS (apci) m/z = 386.0 (M+H).

[00623] Step E: Preparation of 5-((2R,58)-2-(5-fluoropyridin-3-yI)-5-

(hydroxymethyl)pyrrolidin-1-yDpyrazolo[1,5-a]pyrimidine-3-carboxvlic acid. A mixture of

ethyl  5-((2R,5S)-2-(5-fluoropyridin-3-yl)-5-(hydroxymethyl)pyrrolidin-1-yl)pyrazolo[ 1,5-
a]pyrimidine-3-carboxylate (0.250 g, 0.649 mmol) and 2M sodium hydroxide (3.24 mL, 6.48
mmol) in MeOH (10 mL) was stirred at ambient temperature for 4 days followed by 50 °C
for 5 hours. The reaction was cooled to ambient temperature and 4M HCI in dioxane (1.78

mL, 7.14 mmol) was added. The mixture was concentrated and the residue was purified by



[ 00616] Prepared from5 -((2R)-2-(3 -((2,2- dinethyl-1,3 -dio xo

| an-4-yl ) met hoxy)-5 - fluorophenyl)pyrro lidin-1 -yl)pyrazo lo [1,5 - @&]
pyri m di ro20t/mweroxam de (Exanpl e 207) accordi ng to tireTaSeciedursas of
Exanple 208 (8.5 ng, 55 %yield). M5 (apci) mlz = 416.0 (MH). NH

N-cycl opropyl-5-42R)-2-(2-(2, 3-di hydr%%ypr opoxy) - 5-f 1 uor ophenyl ) pyrrol i di n-
1- yl)pyrazol o[ 1, 5-al pyri m di ne- 3-carboxam de [00617] Prepared from

N- cycl apvapyphdse 4aﬁ)nn2el(rarﬂ12togr@hm®-l49% doeBondtiride(@h@n)-t-afford 5-((2R,5S)-2-(5-

yl) met h xy) quoro hen | )pyrralidin pyrazol o[ 1, 5-a] pyri_m di ne-3-carb
oxani d 53 203-(riecrorey riatly i srolidir ﬁrﬁapyr%ﬁﬁib a}z@em(l@ Ay, 65 %

B ARty P AR 5. 55000

5- ((2R)[0@6142 (2, SSteb hdeoxypl?repmmc)n 5- féfuor dpfi2RIS) PyiSkiblareyiidin-34yl py+ azol o
[ 006 8] Pr epar ed

5-((2R) pArpxymets g N((R)-4s) oli-tiiluigrg %00
fl 1 5=

Lo oRlEMARK Lok o ﬂmheﬁc)e@%i 2231 %an%f?e %%”F%Qﬁgfﬁ* SWA) T
(apci) (hji(ﬁroxym&tﬁprerlHd)n-IEMEWZGIOZH,Z-aﬂ-'p}NnNdNe -3-carbéxic(a2id, (30 B)m - (X(ES

-fl d hyd th di 1 1,1 -
cri §) udhgpPogRihIzt gnfsuam(%ayﬁnh‘ié%l?n%s<6y B! 03 )l Bk U5
0061 00n ol PRSI oL Sl D?EAt@sb AUt ERICARRODY AT D)5 ( 5-

fl uor opyridin- ent anoate. A sol ution ‘of 3-brono-5-fluoropyridine
(4.28 gvessfbll wais fiwshdd with drtyogEhiFschRB, ardd) theasactionlseed at aribichiotendpOra@irarak 2M

i sopropy, nesi chloride in THF (1Q. 2 , 2Q. I was added.. The

m xt ur elq,\,ggﬂo%g | oved FGeURE nPPous (‘;Va% g“ﬁ%g;LsI’t“i‘f‘%ng YoFe)VS’denP Heesolue

m xtur A ( 0

5. 0x0p3e/c Gt lél%g(d Sodch &%{Il ?{Md%e s Cg}nr#?%n& ®.30 g{r%/}STH% y?él@/m_
was adcbedwﬁﬁtaesohdeélpvxasn/aH%\M)c(MH{) each arrbl ent tenperature over 30

m nutes and was stirred at anbi en%@{ter}}?eég} ure for 30 mnutes. The reaction
was sl owly quenched with 2M HC1 (TF2HP*® 2570 mmol) fol | owed by 10% aqueous
NH4CL (10 mL). The m xture was stigred for 10 m nutes and was transferred
to a separatory funnel using rinses (10 nlL). Heptane (15 nL) was added
and the organic |ayer was reno g yovgani c layer was washed 10% aqueous
NHAC1 (25 niL) and DI H20 (25 nL): The gggjni c layer was concentrated to
provi de the crude product as a yelNowoil (7.03 g, 102 % . [00620] Step B:
Preparation of (2S ,5R)-ethyl 5-¢5-fluo Wi di n-3-yl)pyrrolidine-2-
carboxyl ate. (S)-ethyl 2-(tert-bu Xy C arb ¥4 ami no)-5 - (5
-fluoropyridin-3 -yl1)-5 - oxopent oate (4 80 g, 13.55 nmol) was treated
with TFA (242R158)-and-fluveopiriiini &1 Washyalroxynedhwipyamstii@at-yhenpeat Luie for 45
m nutes. The mxture was concentrat ed and the reS| due was. di ssol ved in H20
(10 nL) and Et 0Acttiflygrap - i gaidsd slowly with

or gan 418 ﬁi‘#eﬁ,ﬁ?%@a@lﬁ% tﬁ?‘ﬁl@ﬁ%&ﬁs e ST e
concen ttflﬂh@dptdpanMr&@& I.Wﬁ)ﬁfﬁ&h@?&'ﬁ/rh@m 10! 043 BPBi) kb2 = 453.0 (M+H).
Example 214

—~
N
f X )i
o
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] ﬁ\

5-((2R,58)-2-(5-fluoropyridin-3-y1)-5-thydroxymethypyrrolidin-1-y1)-N-(1-

methylcyclopropyl)pyrazolo[1.5-a]pyrimidine-3-carboxamide

[00626] Prepared according to the method of Example 212, Step F, using I-
methylcyclopropane amine (white solid; 2.5 mg, 22%). MS (apci) m/z =411.1 (M+H).



gi ve crude (S)-ethyl

5-(5-fluoropyridin-3-yl)-3, 4-di hydro- 2H pyrrol e- 2- car boxyl ate as an anber
oil (2.6WwQ,208%0867¢i el d). The oil was dissol ved in isopropyis2abooises (20
m.) and was treated with 10% Pd/ C (0.266 g, 0.250 mmmol). The reaction
vessel was purged with hydrogen gas (I%) and m xture was stirred at anbi ent
tenperature under 1 atm of hydrogen for 16 hours. The reaction was purged
with nitrogen and filtered througlExanfpdé 212 pad. The filtrate was
concentrated to furnish the title corrpound as an anber oil that began to
solidify upon standing (2.58 g, . [00621] Step C. Preparation of ((2S
,5R)-5 - (5 -fluoropyridin-3 yI \ |q{|| n-2- yl)nethanol.To a solution
of (2S ,5R)-ethyl 5-(5- quoropyrldl pyrrolidine-2- carboxylate (1.10
g, 4.62 mol) in dry THF (20 nl) d d 2M Li A1H4 in THF (3.00 m., 6.00
mmol ). The reaction was stirred at—gnbi e enperature for 30 m nutes and
Na2504 10H20 (3.00 g, 9.31 mmol) wag added smal | portions. The m xture
was stirred for 3 hours at anbi ent terrperature and vvas‘flltered The

filtrate. The sol utlon was conc .t 0.prqvi e crue 425 5R) -

90Ty > THAHASASIO3AEIC, - 105 % yiel d) that
was usqgoeizect! yPrblshr&ch @cda)@aahg 36 @19@ ni\éﬁloea(pfcmaﬂms e 18ip Ir, (Ui isopropyl
[00622] Step D. Preparation of "ethyl 5-((2R, 5S)-2-(5- fluoropyrldln 3-vl)-5-
chydr oxapmae byhijesptidp? b ainga-1RYa)| MY taped o’z FB399.1- @M+ Idyr i mi di ne-3 - car boxyl at e
.A mxture of ((2S,5R)-5-(5-fluor ridin:3-yl)pyrrolidin-2-yl)nmethanol
(0.910 g, 4.64 mml), ethyl 5- Winple 2i6’
chl oropyrazol o[ 1, 5-a] pyri m di ne- 3-ear boxyl ate (Preparation B, 1.05 g, 4.64
mmol ) and DI EA (1.10 nL, 6.00 ) in isopropyl alcohol (1.0 nlL) was
heated at 90 C for 16 hours. Thesreg€taoQ m xture was concentrated and the
residue was purified by reverse p um chr omat ogr aphy (0-50%
acetonitrile/water) foll owed by e col umm chr omat ogr aphy (2-5%
MeOH DCM) to afford ethyl 5-(( 5S)-2-95- Hdgoropyri din-3-y1) - 5-
(hydroxynmet hyl )pyrrolidin-1-yl)pyrazolo [1,5 2a] pyrimdine-3 -carboxylate
(0. 250 g5-({R. 36 WV2-61-dhodphéhW)-SEO8SxySIrRMdiRil Iyl)-NB(ADE i ) trifdropropdh-20 (MHH) .
[ 00623] St epE: Preparationof5 - ﬂ(ZR 55)-2-(5 -fluoropyridin-3 -yI)-5 -
(hydr oxynet hyl ) pyrroli dﬂhpﬂram Qfﬂnﬁraéllzvﬂlmlmne‘r34€arzblonmidm di ne- 3- car boxyl ic

d th
a((:lhydrﬁQME;?) %Ig}?fm Yér n- | Eippratio

(0.250 fmor&o&ﬂ%Mh)dl@mfn%Ma&@l@[psnawmaina@ &a@bc@&zlaﬁé— T5 a4§1xfﬁff@bf ethy’ll MeOH
(10 nL) was stirred at anbient tenperature for 4 lgﬁ/ls foll owed by 50 C for

5 hour - ((iRéer)e?a(%t flemopleesy bebhedioxypyaebilant-ybeyrperlaltlur-elparioidivg 81 i n

di oxane add The xt con r at and
T o B eyt R et 0B e i e
phase coiEm.¢hK0 54 adE&RNBIAD- (&@8/ @cqt@nm&ﬂdd fivalery dRtiafatar@o.4 uL,

5-42R, 5S5) - 2- (5- fl uoropyridin-3 - - (hydroxymet hyl )pyrro lidin-1
-yl pyrlad® mmolp 1, Fhe a]emnonnwas w@ngd atcﬁﬁ%@@@y@@eﬁf’é‘iﬂd foz1: rhgufSQ@nC%ﬂWDel d)

as a whjte 58. 0 0624 Ste F Pre jonof5
% (o woberdad” TROHHBES R e s bAPRE R TRDERBRY FiThie

- Y1) - NedceBhitdlehvaker) %t t f QIO RESH ar((ﬂz U8 )-PUESBy- IZQ3{fﬂu,o5ophenyl)pyrrohd1n-l-
alpyri m di ne- 3-carboxam de. To a m xture of

5- (( 2R myrazolofl.f talpyr spiglinedi-parBoxylgte 822§ my 1797« yieddny MSp(aped mizdi rit13.0
-yI)pyr%{zlqjtl o [1,5 -a] pyrimdine-3 -carboxylic acid (10.0 ng, 0.028 nmol),
(R-1,1 rifluoropropan-2-amne (6.33 ng, 0.056 mmvol) and HATU (10.5 ng,
0. 045 Mov629]i n drStefPM- Nrépazatitl) oMBS2RUIDD -B-FhoropBen@i4thydiOx B84rddml-)- The

reaction vessel was flushed with nitrogen, sealed, and the reaction stirred
at amiﬁmzélﬁfﬁbééﬂwﬁmdﬂm earhonic atih Adnture Al fiyt M @RAS-Hrecsent3

b ovi da e LS RIBRELS DRYERo LTSI SR e PN, o) Ot%é
(apci) rﬁﬁbl)—arﬁﬁ@ie@[{ NitBl) . mExaraal ﬁm?dl $ in MdOH 10 rnL) was stirred at ambient

5- ((2R, 5S)-2- (5-f1 d 5- (hyd t hyl li di n-1- N-((S
) - (1(1 fem%o@rﬁtui(rﬁf mr@m” Iﬁ{f}d)bpfy%%%;i ak 0{382 ggml%ﬁugg %f/vrég 804,1%'#?51) %ﬁe) (!

[ 00625] e t

(9)- 1, 1onFeEE pEE R ACTS, O Y [ ac PIR Bt Bl Sl A
mz = 453.0 (MrH). Exanple 214

5-((2R, 5S5)-2- (5-fluoropyridin-3-yl)-5-(hydroxynet hyl)pyrrolidin-1-y1)-N(1-
met hyl cycl opropyl ) pyrazol or1, 5-al pyri m di ne- 3- car boxam de [00626] Pr epar ed
according to the nmethod of Exanple 212, Step F, using 1- nethyl cycl opropane
amne (white solid; 2.5 ng, 22%. Ms (apci) mz = 411.1 (MH).




WO 2011/ 006074PCT/ US2010/ 041538 157 Exanple 215

5-( (2R, 5S)-2-(5-fluoropyridin-3-y1)-5-(hydroxynet hyl)pyrrolidin-1-y1l)-N

i sopr opylwonramaloen7d, 5- al pyri m di ne- 3- car boxam de [ 0062 PLPrispanadisaccor di ng
to the nmethod of Exanple 212, Step F, using isopropyl amne (white solid;
2.5 ng, 12% . MS (apci) mz = 399.1 (MgH) . Exanple 216 HO 5

-((2R, 45)-2- (3 -fluorophenyl)-4-hydroXypyrro lidin-1 -y1)-N-((S-1,1,1
-trifl ube epidop waa@{r%atedw\lqblplycm OThomixthre-vedspiltered ﬁlkdl@h@ehwmhbooanferdated

00628] St epA; Pr epar f et hyl 2R, 45 ceto 2- (.3-

1[| uor o] ﬁéﬁgr 5@485 érpy ¢ §z‘gﬁmrpxssﬁ)yaq m—hw)égwéZ@OBa? BEXGMutiEe To a
t din-1

M B;?aé’%b%’%‘—fciﬂﬂ%%éﬁ@f widy Wélﬁt%‘éﬁl?%%&?@“?é*%“% e 260

my, 0. 70@636jol ) Sieh PPIPBerfadGdnnef, 5-1(2R54STrm(S)-ﬂudsroﬂTIIrdEw()léDh@drﬁk\)DMdﬁdﬂed

DIAD(276| 1. 40, rrrml)follo 1.40 mmo] ).

The r eaNd§Slabd.Iuiflupropronan2ylipyg anide. ondrengEs

t h

concentf.al 8, ytlS(g] 7@@2}19&'% V@x% }QeﬁtePYF Yrgg; ?G( 23@@33)@2 %9hu%phenyl) 4-

chr omat ogr ap acetonlt waf e t'hyl
5- (( 2R Mdjoxdpaceli dnyl- ﬁ)p(yﬁsazfolla[d),tsequﬁnyid)@yﬁcmboxiylm 1yhc)1d>yr amnd| o[ (B)3;B]pyrim

?ng-zgit%ﬁrggr%grolpg{a grf')é%lég i(ygﬁuqﬁo % I(l %%)IQ%QG(I& Cl\l/lg (arlgc{) n:1/z4=1$3 8(?0 EMTFH)) .

- fl'uor opheny1) - 4- hydroxypyrro |i digyalbie 217
yI)pyrazoI o[ 1, 5-al pyri m di ne- 3- car oxyl1c acid. A mxture of ethyl

5-((2R, 45)-4-acetoxy-2- (3 -flu enyl)pyrro lidin-1 -yl)pyrazo lo [1,5
-a] pyrimdine-3 -carboxylate ( ng, 0.546 mml) and NaCOH (131 ng, 1.64
mmol) in MeOH (1.0 nL) was stir aF” jent tenperature for 60 hours
foll owed by 3 hours at 60 C. The s cooled to anbient tenperature
and 4M HC1 in dioxane (1 nlL) vvas@de . Hm' xture was concentrated and
WD 2011/ 006074PCT/ US2010/ 041538 758 t he ¢'esydue was treated with DCM The

mixture was filtered through Celte and corcentrated to afford 5 -((2R 4
S)-2-(3 -f ,

pyri m di ne- ] RO VS
(apC|) mz = 343. 0 (l\/HrH) [Oaﬁﬁ@ilnﬁtimﬁ %barﬁbﬁﬁﬁd@tl on of

5- ((2R, 45) - 2(3f|uor heny1l) - 4- hydr oxypyrrolidin-1- y%l\l—(()él-l 1,1
“trifl 80t op arP-TQPaW‘;) pRFPELBE rq)th[sineého pf %thfaﬂ%eitgp YD A RES)-

5§r2eRp2?)g %2{1%%8?‘%! gg ﬁ%&ﬁg%ﬂ% E!Qg%‘g rrotid ﬁyypﬁﬁﬁlpyr azoq ggfl 5% Cld

y|r| 31 c{gmemﬁle-zslf% Sgﬁple) a:ncatsbﬁro@priarﬁﬁl)e 1THk, tlt{e gaém%dm\&)w @héime&laamzv?l?tel(: V\IhHIOt g
sol i anmpl e

- ((2R #9)id$3. @&ﬂPJeVWeMﬁfa-Pﬁl)Warpr@MﬁHP| din-1 -yl1)-N-isopropyl pyrazo
lo [1,5 - alpyrimdine-3 -carboxgy q§) g%)G?)l] Prepared according to the
nmet hod of Exanple 212, Step F, usi ng 42R, 45) -

i

5-((2R.48)-2-(3-fluorophenyl)-4-hydroxypyrrolidin-1-y1)-N-methvlpyrazolo[ 1.5-

alpyrimidine-3-carboxamide

[00632] Prepared according to the method of Example 212, Step F, using 5-((2R,4S)-

2-(3-fluorophenyl)-4-hydroxypyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic  acid
(Example 216, Step B) and methyl amine. The title compound was obtained as a white solid
(6.1 mg, 29 % yield). MS (apci) m/z = 356.1 (M+H).



2- (3-fluorophenyl) - 4-hydroxypyrrolidin-l-yl)pyrazolo [1,5 -a] pyrimdine-3

-carboxylicacid (Exanple 216, Step B) and isopropyl amne. The title

corrpound weookwei7aed as a white solid (5. 5 ng, 49 % yi ecu)us20Bo¢espei ) nl z
384.1 (M+rH). Exanple 218 NH \ HO -((2R 45)-2-(3

-fI uor opheny1) - 4- hydr oxypyrro |idin- 1) -N-net hyl pyrazo o [1,5 -

alpyrimdi ne-3 -carboxam de [00632] Plrepar ed according to the nethod of

Exanpl e 212, Step F, using 542R, 4¥)xample 219

2-(3-fl uorophenyl) 4- hydr oxypyrrol i d| n-1-yl)pyrazolo [1,5 -a] pyrimdine-3

- carboxylicacid (Exanpl e 216, S FB) and nmethyl amine. The title conmpound

was obtained as a white solid ng 29 %yield). I\/B(apci) mz = 356.1
(MtH) . WD 2011/ 006074PCT/ USZO N1 9 Exanple 219 -((2S ,5R -5 - (5
-fluoropyridin-3 -yl)-2- (hydrox met hyl pyrro I|d|n 1 yl) N-

i sopropyl pyrazo lo [1,5 -al pyrigm |n - -car boxam de [00633] Step A
Preparation of (2S5 5R)-1-tert- bu -et -(5-fluoropyridin-3-

yl ) pyrrolidine-1, 2-di car boxyl at &0 i xt ure (2S , 5R) - et hyl

5-(5-fl uoropyridin-3- vyl rrolldlne2carboxlate Exa Ie 212, Step B,
1. g)o g, 4. 5}% PR35 (Srﬁll)l/Ql‘)gng‘ldiHrﬁrND di(bydrpuyaet i rrp - - aP\d

PS- DVAP (0.210 g, O. DCM 20 nL
m xed at(anbl ent ter‘ré%ﬁ%%ﬁ%gﬁ@g 4191-1&1 g)ca{%x fntde m x'gure vv?aswaS

filter qdoemaql t he Step tAatmemlo@oace(atsrm)eldtertmﬁvlr e%tmeswaﬁupwvvhdﬁmon a
silica%e colum (2- 10%Me O/ D CVM to aff I({S, -tert-buty
2- et hy|Y Vrmhdmfﬂl&;fi@pghaﬁﬂlm?, /94 )rwﬂrr@ |0ifd.(%%§ )zembaﬁt{éatblpmpémém%ﬁ g

96 % 0
00 2oV inE SRR g et S 7 288,0 WATlO0RARAR B
met hy| plicdrbdriach (0962, g2 4dil aambD Xyl @SQ)MA&D{OUZIIO@ Ocﬁlo(rﬂlﬁoﬁ R)00Iminel/§ 1dad) ml

2-et hyl 545- quoropyrldln 3-yl)pyrrolidine-1, 2- dlcarboxylate (250 ng,
0. 739" riBIDCYIN26 pt) (vaay mhcgd Wﬁn@%lt@ﬁpﬁ@mq@f@éﬁﬂfso @ewmvftﬁrqw&;ene

1.77 0] r il
hour at Tiere @R MRkte FE5 oBRe O B ARl VR BRREN R R T LA B 2

al | owed! 066 MusHMDCM pivhifesnd (1825@)%&aértl-b&tyaﬁ&th%&lﬁh(ﬁ&h&)(ﬂomﬂﬁﬁﬁlgll)ﬁ&ﬁ;‘dthdlﬂa- rrL)
was added. The nmixture was extracted with Et0Ac (2 x 50 nlL) and the

conbi neld2-icgEorlatsdd r38a: §6v@6’}§1‘%)|alstaéﬁe€ﬂwé)#d M3 hehtrz e 3O MiHor d
(25, 5R) 663%?” b"gt ﬂgzP? yltloﬁ%? S.5R)-1-tert-put ] 2-ethyl 5-(5-fluor idin-3-yl)-2-
quorodyr|d|n3 )

yi el d) rasthalmz]}reladmolllz dibEboapatec) m&z soluB&EB. df (28BR)- 1{t&%35a1 SeefhyC: 5-(5-
Preparation of (28 5R) tert-hbutyl (5-fl uoropyridin-3-0-2-

chydr ox{HeERmIdn-3-yhey Fglidipel ot silearhexsilaf@a(%%m /a9 HAn%lnu?HSr{IBﬂnL) was

2S, 5R t t
LoD - 2GRN ST G R B MR i Bluchy LOTPRY B3D migoly s addgd dropwiser. 1
m.) WaSTerdlcﬁﬂntvms-sﬁﬁre(ﬂ:f(ﬁridlolllk/lau7/8fﬂ4aﬂdrl\/[3]|-(59(91u15(0) 960, mthoBGvasnmtyd. viliss added
dropwi se. The reactlon was allowed to warmto C and was que h&ﬁ wth
smal | F63¢io8 resqHlonggd 5o e ropogt t?@peretuselamt rat r?@u?ﬁw&%@ anl)
filter o] RC%/,U rd
(5s S%S%E&bgﬁgpﬁ&%&@gas }}Qr%c?%%%ﬁg%ﬁ %3 %QI%L%/ DA1RSBorhBAck Br@hi0
- y1) - 2-dkhyds oxgnetfilidgd 2mdetcoyéapyrated Ko daffeed - €28, bR xyitat-bulyPOD-cthy] 959
yi el d).

ﬂuorop(yrldln- -yrgf methyjfpyrrohdlnel_q 2-dicarboxylate (255 mg, 98 % yield) as a clear
oil. MS (apci) m/z =353.1 (M+H).
[00635] Step C: Preparation of (2S.,5R)-tert-butyl 5-(5-fluoropyridin-3-yl)-2-

(hydroxymethyl)-2-methylpyrrolidine-1-carboxylate. A solution of (2S,5R)-1-tert-butyl 2-

ethyl 5-(5-fluoropyridin-3-yl)-2-methylpyrrolidine-1,2-dicarboxylate (240 mg, 0.681 mmol)
in THF (10 mL) was cooled to -78 °C and 1M LiAlH4 in THF (1.50 mL, 1.50 mmol) was
added dropwise. The reaction was allowed to warm to 0 °C and was quenched with small

portions of Na;S04-10H,0 (967 mg, 6.81 mmol). The mixture was filtered and concentrated



[ 00636] Step D: Preparation of ((2S ,5R) -5 -(5

-fluoropyridin-3-yl)-2-nethyl pyrrolidin- 2-yl)mnmethanol hydrochloride. To a
sol uti on WO 202806FR%-t ert - butyl 5-(5-fl uoropyri di n-3-y1l) P2T/US2010/041538
(hydroxynet hyl ) - 2- net hyl pyrrolidine- 1 -carboxylate (200 ng, 0.644 mmol) in
DCM (5 nlL) was added 4M HCl in di oxa (1.61 nL, 6.44 mmol ). The reaction
was stirred at anbient tenperature for 16 hours and then concentrated to
afford t4 z&pmzs;:sl()&emmwl Opiprflubiropydidid-B-y2)-2 (kg drgkyyethpl)-2dneth2pytrplidihbanol
hydr och| orj de ( 96% yi el d M5, (apc mz = 2 1 (MtH). [00637] Step
e o epr T oS 0 950 dgsl\)'%l’;@PCQ nvese?lfmu@mayr. 6033 2.

hyd I 8 I o M di ne- 3
fcér ngyp@;ﬁ@y ) - S?:setgqfﬁjﬁr Wil bAlBsY b i ne

-fl uor cﬁevlnmduhana hwlﬂdchﬂmdeetﬂmyd myuticod d)foKzﬁ SR)ytbﬂ-rhsatyfhéF(GLﬂdvyotrwmm Gml)alb-
0.135 0. 547
f:m or odgy%r%waftilgﬁn %?sghwfpaﬁrailaeeé P B L4 mer &eAF Mmedh iBDEM {30y,

0. 602 IR datoPUEAHCY - 2fbrthe (D67 T TR bort! HROPLARYE 2L SGHON af iy The

vessel was seal ed an ture was heated 19 ours.
react i aompaatucofardd htoorsaumtilthmt ccmee’tpmmittnraéfoam({zs dﬁaér(ﬁlcihioeobyrfﬂhtﬁm)sidue

acet oni n'e%t Yoy QR 1 Snahri b g pierde (| 0ee, Bre et M R0 gy i 3

-y1)-2- roxyrrethyl) 2-methylpyrro lidin-1 -yl)pyrazo lo [1,5 -a]

pyri mél ne-3 -carboxylate (55 ng, 25 %yield) as a viscous clear oil. M

(apci) [00&37H 400.Skerf MEH) Pipe6E8H St &p Fefhye pai-a2 5 SROHH S-S yrhliR)-351)-2-5

I-I)l Fgrogyl di n- 7 o T haedief th .I ler_ C|all-;[|. yl(%gér azo

5R) 5 sehied - f%éé@(&lpyr éi!&é“ h ith _((2S,5R)-5-(5-1] idin-3-yl)-2-
fhydroxymet hyl % 2- rre?vﬁ?/ p)c/rarr%?di dlvrvl1 -ylS( yra%ol(o 1u0§0%’n Vi r%)dl ne- 3-c¢

ar boxyImd:thyl@ﬁﬁoKﬂdln@-ylﬁlnéiﬁalqindigdrmhdbﬂ*@d—l((xEﬁ O0gngy 0. 5(47325mmh)l )ethyi l\/‘é}OH

(1.0 nL) was stirred at .a |et erature for 60 The r n
treate YPWYP@O[E REN R LA NAR S @éel)@sail%ﬁﬂ M o B b rho
resi duqovas /hi egtzgd ﬁ’HnBQ Ms%ﬂr@gg hﬁcsﬁcﬁd(lthgfheCeésk&ewasT be &b ign was
concentrated to afford -((2S, -(5 -fluoropyridin-3

- y1) - 2-rhixpe ovay redtby hi) L%"rﬁatfmw&alymrrm Thdretaetjpnwyd Jqyadatp Glindoigrit t&mperature

-a ri mdine-3 -car acid 60%|eld white solid. M
Y i D esi s TP ragae atiesh e un doathbgsbly (s

-f1 uor opyy i d'aEbt&utrMé/)Wa?er) ( hyr Oa(ﬁfd%t hYe!tﬁylz @G(BS’ |5R¥15[(@ ﬂldo%ﬂ}zrﬂdm 3- 31) -2-
-y1l)-N-isopropyl pyrazo lo rl ,5 - pyri'm di ne-3 -~ carboxani de. Prepared

accor di(hgdropymétby Dt motdhy bpfyriek dimpl gl)mZolﬂtleﬁpa]IPyrlmdlng3&a(t(oz*jla&R)(ﬁ5 mg\W\D
2011/0 074P us2Q010/ 04 538
(5- f | ugrofyH§ItH 3¥-aavigepys sl %%WB‘E%W) élo%t(%ﬁ%rrol i di n-1-y1) pyrazol o[ 1

, 5- a] nYpé3e) di ne-QFegar bpxyl i grepghfbrANd SOPrRQYE, 5Rm5tre flubR&pylridid-8- ﬁpzmound
was obta| ned as a V\/mte solld(Y 2 Ny, é{6%y| el d) (apC|) mz =413

2¥3? f fuﬁ%ﬁﬁ QLG %55’-‘5-2(5”1@ i 1Y557;'ﬁf>ry¢if%iiyﬂbe(t@‘/‘c3 e
[ 00640]P ﬁ@ga_ ; gaecab%ﬂmlﬁaska&om&oézqf mEX8NBY Gnrdd B, andt PO, (269! Mg,

54(25,5 -fl'uoropyridin-3 -yl)- 2- (hydr oxymet hyl ) - 2- net hyl pyr Fo
| i di n-10.338 ypyalhzo MeO 119 mia] wyy stmr@i aleaBbisar mmxgdratureafnrcbO( Fowaspl Bhe219,

obt ai ngaen g rde St S RRIORAR, S5 TRLY BiosT Rimplsof | SRTSPERG 67 R

(MH) . B anohes #éaked with DCM and ﬁltered through Celite. The solutlon was concentrated to
fR)-(5-(2-(2-am no-5-fl uoropyridin-3-yl)pyrrolidin-1- pyrazolo [1,5 -al

pyri mi differ y| ${(E2e1R)di-0>-fluosppyrdinhia hY{imﬁﬂll@]hA mgthydrfyr)idiv-{-3

f/llm) B)C/)Iroé élﬁ%h5%?93’6{1%19}116%’-8qrﬁ%xy§1c accicﬁ%t)d%ggp AP, ?}g S%P“%ﬂ goxfrro d| n-1

142, 83(@@)@&49@2 owpioH)and POC13 (697 iut, 7.62 nmol) was seal ed and
heated at 100 C for 5 m nutes. The reactlon mxture was dlluted wlth 1 n
hept andﬂﬁﬁﬁ?]azeotﬁt@med ©wi cePrepangiie ? aS (G6t] 2 D)

382.3 (d%dkamldéoﬁ%ﬁwgmth@%ﬂ%wﬁgﬁp(eajm Sfef)fbu&lﬁé 5:{(2E(,§R) 5-

-(2-(2-c chloro-5 -fluoropyridin-3 -yl)pyrro lidin-1 )pyrazo |l o
al pyri m di ne- 3- car boxam do) propyl carbamate [00642] St ep A: Prepar atl on of
(R -tert-butyl 2-(2-chloro-5-fluoropyridin-3-



yl)pyrrolidine-|-carboxylate: A solution of tert-butyl
pyrrolidine-I-carboxylate (1 nm. 5.70 nmol) and (-)-sparteine (1.31 nL, 5.70
nmol ) i n wohydrwew4MIBE (30 nL) was first cool ed to -78PCrusden/omisds ogen,
foll owed by addition of sec-butyl lithium (4.07 nm., 1.4M 5.70 nmol)

drop-wi se over 15 mnutes with a syrlﬂ)qe mai nt ai ni ng the tenperature bel ow
-75 C. The pale yellow sh solution was stirred at -78 C for 3 hours before

bei ng t(cehioeshynidih3 i AT-(Iphir@dyinttehy] B2 8fkthlpyrioledid] -3)Boazotapl 5- dr opwi se over

15 mnutes while maintajning the tenperature_below -73 C. The m xture was
sti r r edRyrimipges-FYPoRGIcAcH trsisopiay! %méleec?hieﬁttks OPRHBT 813 obkiAsErastaur e

wat er I 0 n e oint a | arge anount of
white B?%%%F}?a(?g%%@)ﬁg{ cr??t %QE?{EPC q{i{zurlgmwg trZ’at ed with

3- brono- 2-chl oro-5- fluoropyridi nExain0220 4.75 mmol) in MBE (5 niL),
foll owed by addition of palladiumacetate (53 ng, 0.24 mmol) and
tri-t-butyl phosphine tetrafluo rate (83 ng, 0.28 nmol). The m xture was
allowed to stir at ambi ent te erature overnl ght to reach conpletion. The
m xture was treated with NH4 N§\ rred for 30 mnutes and filtered
t hrough G-/ F paper, washing w e filtrate was washed with 10%
citric acid (30 nL) and the aqu@ﬁl'\‘aye was back-washed with MIBE (2 x 30
m.). The conbi ned organi c phase with brine (20 nL), dried
(My504), and concentrated to aff@fd the crudeChproduct as dark yel |l owi sh
oil. This crude materlal was ur|f|ed on a SI|IC8. 50 g B| otage SNAP

cartri dgé=(£l83 it Hup SIEWE VS 8

2 pooor ces o) é&ﬁ%u?aoﬁ%@ 2 VSl 08 b B0 MR B00)

(R -2- qboszm 5- f IRiopRcBadddydin@kd diermahad prkmﬁplIaEZIQI BygrRekingri-des,sRe- a
di oxane (5 nl) sol ution of -tert-b

R
2- ( 2- cHi-orBumopyridpapyh-2dh owmgtwlr)& maﬁhﬁhlylmbémbbxppm@l@[éeﬁa ng, 1. 66

| 4 i
Cemper oy RRGE- Kb il L OaRGpI S len i dnt POPE ) erBholop b IR0

t hen vamisuisidearggbuntonr ebthided hhe witiedatid @st Mgl L6 yidd). dMSOaps) &h/z 8099 .
WO 2011/ 006074PCT/ US2010/ 041538 163 M5 (apci pos) mz = 201.1 (MtH). The
enant i dErli MEltess (ee¥ of the product was deternined to be >92%
according to the nethod descri bed;xgﬁﬁ)rlgg ation A [00644] Step
C. Preparation of (R)-ethyl 5-(2-( or 0-5-fl uor opyri di n- 3-
yl)pyrrolidin-I-yl)pyrazol o[ 1, 5-al gyri m di ne- 3-carboxylate: To a solution
of ethyl 5- hydroxypyrazolo [1, pyri:zdi e- 3-carboxyl ate (Preparation B,
S

Step A, 275 ng, 1.33 mmol) in a (5 nL) was added
(Benzotriazol -1- yloxy)tri S(dl honi um hexaf | uor ophosphat e
(BOP) (646 ng, 1.46 mmol). The 2Ret eneﬁ m xture was stirred for 10
m nut es before adding D EA (1. 16rrL 6.6 I'), followed by addition of
(R)-2-chl R
1. 33 mol )~ P efpet

reach conpl etion. The m Xt ur&}@tRRCL lyp)h@ﬂﬁgorl;bet ween 10% ci tr| c acid (30
m.) and Et0Ac (30 nlL), and the aqueous Tayer was extracted with Et0OAc (2 x
20 mL) .[0G%#H | conbiked angcawrbc phelses WRF-N-Geasmedprepyld-eg8i(¥dlupraitdxova-er (20

sat.ur at ed. 20 .. , wwat er. nL). and hrine (3. 0 .t hen
ir? ea” ABTARS unth Pl uPe el o aPra R e nstiidt Brdeidinge
foam ghﬁaﬁ{ﬂé%zr@ﬁ @'19(Wﬁ=§ncnlir£ﬂdf PEALHALRST 82 B pags MR a8l Ihbsiad at
cartridge eluting wi th 1% MeOH/ DCM to afford the desired product as
cr eam cléX0o) |Cefsbr fSOIamu(e@ 3Begcad@®mmixiBe (e clilupdsyithml amE hsmnfﬂar(d\maptmped
[ 00645],Step, D:. .Prepar at i, on R) (2 hl ro-5 -f.
“yl) pyrP & iicg e yﬁryﬁ@rpag%aé TRe. &ﬁ'd&yma?ﬁ A A (ST
Prepar Q@rcﬁﬁatb%l@ I?%‘J"M(ﬁ@%@étbﬁﬁﬂeﬁx@té?} CRL the mit]E, r&fd@@asﬁvhﬁ@ E’dlﬁf?(zﬂﬁg,
(R) - et hyl di f1 uor ophenyl ) pyrrolidin- 1y|)pyrazo|o [1,5 -a]
pyri m'cﬁ%l)e mmdﬁMXW@TéSWKM@) ethyl 5 -(2-(2-chloro-5
-fluoropyridin-3- yl)pyrrolidin-I-yl)pyrazolo
[ 1, 5-a] pyri m di ne- 3-carboxylate. M5 (apci pos) mz = 361.9 (MH).
[ 00646] Step E: Preparation of (R)-tert-butyl
3-(5-(2-(2-chloro-5-fluoropyridin-3- yl)pyrrolidin-I-yl)pyrazolo [1,5
-al pyrimdine-3 -c arb oxam do) propyl carb amate . Prepared according to the
met hod described in Exanple 141, replacing (R)-5-(2-(5-fluoro-2-
met hoxypyridi n-3-yl)pyrrolidin-1-yl)pyrazolo [1,5 -a] pyrimdine-3
-carboxylic acid with (R 5 -(2-(2-chloro-5 -fluoropyridin-3 -yl)pyrro
lidin-1 -yl)pyrazo lo [1,5 -a]pyrimdine-3 -carboxylic acid to yield the
title product as white solid. LCIVB (apci pos) mz = 418.2 (MtrHBoc). WO

NN A AT NN AN™ AT 1 1SN AN 7 AA ™S




yl ) pyrazolo [1, 5-a] pyri m di ne-3-carboxam de (Exanple 224, 57 ngy, 0.120
nmmol) was treated with HC1 (4 N di oxane, 1.49 niL, 5.98 mml), followed by
two dr opswof2o0aOb0740 nake a cl ear col orl ess sol uti on. AfPCensstiooeisag 30
m nutes at anbient tenperature, the reaction was WO
2011/ 006074PCT/ US2010/ 041538 165 concegntrated and dried to yield the title
product as white solid, assum ng quantitative yield. LCVMS (apci) mz =
421.0 (MtH) Exanple 226 F N'.-1\ 1\Exahhplé222\lH )\ --
fR-N-tert-butyl-5-(2-(5- quoro 1- met hyl - 2- oxo- 1, 2- di hydropyri di n-3-yl) pyrr
olidin-1- yl)pyrazolo [1,5 -al pyr| Spe- 3 - carpoxam de [00650] Prepared by
the nmet hod described in Exa Q (R 2-(5-fluoro-1-
met hy1- 2- oxo- 1, 2- di hydr opyr'idi N) p roI| 1-yl)pyrazolo [1,5

ac

-a] pyrimdine-3 - carboxylig (Pre i R) and
2- met hyl pr opan- 2- ani ne. The re e was purlfled by silica colum
chromat ogr aph eld the title conpound (26

g N2 a L 'Jl!{\'ﬂ'." l...maar.': Oy _llsted ln
the foll ow ng TabI e wer . J the nmethod described in
Exanpl e 140, by reacti n@‘? [&rﬁa a@-z oxo0-1, 2-

di hydr dp9642di n- 3-Stép pyr:r ol Pd:!pﬁlr—aﬂlOHV IofDVRamt byl 12 52-cbIbmf6+fmocbmﬁdﬁl 3-

H;?;P?XMH—E&@—QL@%%%Z&H rro s e BREIIET Antp BTG SHBI RN < BOR AR ITHAS)
Or 92Nt ARG GLpEXARDI £ THEAS F0ndlgh oh WAIrd s UTBEATDIAL,) Mt didhlee £

# Structure emca
( R) - 5- (t2--(%-°€| waleo nitraget, hﬁoﬂe@edmlacﬂitmnhyﬁsaamnyldlmhuﬁi v4.)pyilr,ol .4, 13- 70

):llé_ggl- Ifrsuglgbo(ggll-ev){sreaozvglr ?g %nn?utegjl Wit raI sr;?rlgl!gg emaﬁnt%?nrn?é) él% rperglgergturel_%el (7? 98 1) mz

The pale yellowish solution was stirred at -78 °C for 3 hours before being treated with zinc

ng, 75%yi &

chloride (3.80 mL, 1.0 M, 3.80 mmol) dropwise over 15 minutes while maintaining the
temperature below -73 °C. The mixture was stirred at -78 °C for 30 minutes, then placed into
an ambient temperature water bath and stirred for another hour. At this point a large amount
of white precipitate was present. The mixture was treated with 3-bromo-2-chloro-5-
fluoropyridine (1.00 g, 4.75 mmol) in MTBE (5 mL), followed by addition of palladium
acetate (53 mg, 0.24 mmol) and tri-t-butylphosphine tetrafluoroborate (83 mg, 0.28 mmol).
The mixture was allowed to stir at ambient temperature overnight to reach completion. The
mixture was treated with NH4OH (1 mL), stirred for 30 minutes and filtered through GF/F
paper, washing with MTBE. The filtrate was washed with 10% citric acid (30 mL) and the
aqueous layer was back-washed with MTBE (2 % 30 mL). The combined organic phases
were washed with brine (20 mL), dried (MgSO,), and concentrated to afford the crude
product as dark yellowish oil. This crude material was purified on a silica 50 g Biotage
SNAP cartridge eluting with 10% EtOAc in hexanes to afford the desired product as colorless
oil (0.5 g, 35%). MS (apci pos) m/z=201.1 (M+H-Boc).

[00643] Step B: Preparation of (R)-2-chloro-5-fluoro-3-(pyrrolidin-2-yl)pyridine
dihydrochloride: To a dioxane (5 mL) solution of (R)-tert-butyl 2-(2-chloro-5-fluoropyridin-
3-yl)pyrrolidine-1-carboxylate (500 mg, 1.66 mmol) was added HCI (4 N dioxane, 20 mL),

followed by stirring at ambient temperature overnight. The mixture was concentrated and

treated with Et,O, then vacuum-dried, to provide the product as a white solid (0.36 g, 80%).



NH (R) - N-cycl opropyl-5-(2-(5-fluoro-1- nethyl
yl)pyrrolidin-1-yl)pyrazol o[ 1,5- a] pyri m di ne-3-carboxam de M5 (apci) mz
( MAWD 2000020711/ 006074PCT/ US2010/ 041538 166 Ex. # Scmustamwa4GBem cal

397.1

Nane Data 229 . NH -

(R) - 5-

y1l) - N- (6-net hyl pyridi n-3- yl)pyrazol

(2-(5-fluoro-1-nethyl-2-oxo0l, 2-gi,hydropyridin-3-yl)pyrro lidin-1-
0 f 5-a] pyri m di ne-3- carboxam de M5

(apci) Mﬂz(apciélﬁt&) ]:n/(z M-E 1 23((M+H)\IH T(hR) eﬂhlnﬁgmé@do Btaes Bedd 65tHel protmet was

met hyl -
al pyri

2- 0X0- dropyr i di yrrolidin-I-yl pyrazolo [1, 5-
rﬁe€ﬁrﬁ‘é‘16§ teafs B8¥érﬁca%rdm teélgf‘cmythﬁf? ?e&?ﬁegm(lf\?ﬁl’ﬁm? -~ /-N. NHo
[00644] Step C: Preparation _of (R)-cthyl 5-(2-(2-chloro-5-fluoropyridin-3-

ylpyrrolidin-1-yl)pyrazolo[1.5-a]pyrimidine-3-carboxylate: To a solution of ethyl 5-
hydroxypyrazolo[1,5-a]pyrimidine-3-carboxylate (Preparation B, Step A, 275 mg, 1.33
mmol) n anhydrous DMF (5 mL) was added (Benzotriazol-1-
yloxy)tris(dimethylamino)phosphonium hexafluorophosphate (BOP) (646 mg, 1.46 mmol).
The heterogencous mixture was stirred for 10 minutes before adding DIEA (1.16 mL, 6.6
mmol), followed by addition of (R)-2-chloro-5-fluoro-3-(pyrrolidin-2-yl)pyridine
dihydrochloride (363 mg, 1.33 mmol). The reaction was stirred at ambient temperature
overnight to reach completion. The mixture was partitioned between 10% citric acid (30 mL)
and EtOAc (30 mL), and the aqueous layer was extracted with EtOAc (2 x 20 mL). The
combined organic phases were washed successively with water (20 mL), saturated NaHCO;
(20 mL), water (20 mL) and brine (3 x 20 mL), then dried (Na,SO4) and concentrated to
afford the crude product as an orange foam. The crude material was purified on a 25 g
Biotage SNAP silica cartridge eluting with 1% MeOH/DCM to afford the desired product as
cream-colored foam (0.35 g, 68%). MS (apci pos) m/z = 390.0 (M+H).

[00645] Step D: Preparation of (R)-5-(2-(2-chloro-5-fluoropyridin-3-yl)pyrrolidin-1-

ylpyrazolo[1.5-a]pyrimidine-3-carboxylic acid. Prepared by the method described in

Preparation C, Step B, replacing (R)-ethyl 5-(2-(2,5-difluorophenyl)pyrrolidin-1-
yl)pyrazolo[1,5-a]pyrimidine-3-carboxylate with (R)-ethyl 5-(2-(2-chloro-5-fluoropyridin-3-
yl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylate. MS (apci pos) m/z = 361.9
(M+H).

[00646] Step E: Preparation of (R)-tert-butyl 3-(5-(2-(2-chloro-5-fluoropyridin-3-

yl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxamido)propylcarbamate. Prepared

according to the method described in Example 141, replacing (R)-5-(2-(5-fluoro-2-
methoxypyridin-3-yl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic acid with (R)-
5-(2-(2-chloro-5-fluoropyridin-3-yl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidine-3-carboxylic
acid to yield the title product as white solid. LCMS (apci pos) m/z = 418.2 (M+H-Boc).

- 2- 0x0- 1, 2-di hydr opyri di n- 3-



(R -5-(2-(5-fluoro-1-nethyl-2-oxol, 2-di hydropyridin-3-yl)pyrro lidm1-
y1l)-N-(pyridin-3-yl)pyrazolo [1,5- a]pyrimdine-3-carboxamde Ms (apci) mz
434. 1 ( Maw® 28820607M NH cvcar boxam de (R)-N-(cycl opropyl metrhusk)10541538 ( 5-
fl uoro-1-nmet hyl-2-oxo-1, 2- di hydropyridin-3-yl)pyrrolidin-1-
yl)pyrazol o[ 1, 5-a]pyrimdine-3- M5 (apgi) mz =411.1 (M+H) 233 ...... -
NN NOH 5-((R)-2-(5-fluoro-1-nethyl-2-0xo0l, 2-di hydropyridi n-3-yl)pyrro
lidin-1- y1)-N-((S)-1-hydroxy-3, 3-Exdh11ﬂéh3/3butan 2-yl)pyrazolo [1, 5-
a] pyri m di ne- 3-car boxam de M5 (apci) n12 457.1 (MtH) 234 --.. F - \ CINNL
NpH 5- ((R)-2-(5-fluoro-1-nmethy}-2-q d| hydr opyri di n-3-yl)pyrro lidin-1-
y1)-N-( (1R 2R) - 2- hydroxycyc /)p olo [1,5-

/’pC| 455 1 (MrH) 235

a] pyri m di ne- 3- car boxam de
ci Q \/\/NHZ

(R)-N-(3-aminopropyl)-5-(2-(2-chloro-5-fluoropyridin-3-yDpyrrolidin-1-y)pyrazolo[ 1,5-

alpyrimidine-3-carboxamide

[00647] A mixture of (R)-tert-butyl 3-(5-(2-(2-chloro-5-fluoropyridin-3-yl)pyrrolidin-
1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxamido)propylcarbamate (Example 222, 6 mg, 0.012
mmol) and HCI (4 N dioxane, 145 uL, 0.58 mmol) was stirred at ambient temperature for 2
hours and concentrated to yield the product as white solid. LCMS (apci pos) m/z = 418.1
(M+H).

Example 224

(R)-N-(2-tert-butoxyethoxy)-5-(2-(2-chloro-5-fluoropyridin-3-yl)pyrrolidin-1-

vl)pyrazolo[1.5-a]pyrimidine-3-carboxamide

[00648] Prepared according to the method described in Example 222, Step E, replacing

tert-butyl 3-aminopropylcarbamate with O-(2-tert-butoxyethyl)hydroxylamine hydrochloride

to yield the title product as white solid (58 mg, 87%). LCMS (apci) m/z =476.9 (M+H).
Example 225

A £

0\ —oH

(R)-5-(2-(2-chloro-5-fluoropyridin-3-yDpyrrolidin-1-y1)-N-(2-hydroxvethoxy)pyrazolo[ 1,5-

alpyrimidine-3-carboxamide

[00649] (R)-N-(2-tert-butoxyethoxy)-5-(2-(2-chloro-5-fluoropyridin-3-yl)pyrrolidin-1-
yl)pyrazolo[1,5-a]pyrimidine-3-carboxamide (Example 224, 57 mg, 0.120 mmol) was treated
with HCI (4 N dioxane, 1.49 mL, 5.98 mmol), followed by two drops of MeOH to make a

clear colorless solution. After stirring 30 minutes at ambient temperature, the reaction was



/-N\ NH N-((R)-1-cycl opropyl ethyl)-54(R)-2- (5-fluoro-1-nethyl-2-oxo-1, 2-
di hydropyridi n-3-yl)pyrrolidin-1- yl)pyrazol o[ 1, 5-a] pyri m di ne- 3-

car boxamwe 2v3/00epai ) mz = 425.1 (MtH) 236 /-N NH / s- 8CT/US2010/041538
N-((S)-1-cycl opropylethyl)-5-((R)-2- (5-fluoro-1-nethyl-2-oxo-1, 2-

di hydropyridi n-3-yl)pyrrolidin-1- yl)pyrazol o[ 1, 5-a] pyri m di ne- 3-
carboxam de M5 (apci) mz = 425.1 (Mt WO 2011/ 006074PCT/ US2010/ 041538
167 Ex. co#c@ﬂﬂatt@ltamﬂ&ir@detmm& tidatite Patdac2a7whikt solid, assuming quantitative yield.

(R -5-(2-(5-fluoro-1-nethyl-2-oxol, 2- dlhydropyrldln 3-yl)pyrrolidin-1-
y1)- N(HCM%PW)@%:Té ]r%% yrazol o[ 1, 5- a] pyri ni di ne-3-carboxani de M5
(apci) mz =411.1 (M+H) 238 - Pq%i

5-((R)-2-(5-fluoro-1-nethyl-2- oxo (P?‘lydropyrldln 3-yl)pyrrolidin-1-

y1)-N-((trans)-4- )j,
N
Y% -N
e

(R)-N-tert-butyl-5-(2-(5-fluoro-1-methyl-2-0x0-1.2-dihydropyridin-3-yl)pyrrolidin-1-

vl)pyrazolo[1.5-a]pyrimidine-3-carboxamide

[00650] Prepared by the method described in Example 140, using (R)-5-(2-(5-fluoro-1-

methyl-2-0x0-1,2-dihydropyridin-3-yl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-
carboxylic acid (Preparation R) and 2-methylpropan-2-amine. The residue was purified by
silica column chromatography, eluting with 3% MeOH/DCM to yield the title compound (26
mg, 75% yield). MS (apci) m/z=413.1 (M+H).

[00651] The compounds listed in the following Table were also prepared according to
the method described in Example 140, by reacting (R)-5-(2-(5-fluoro-1-methyl-2-oxo-1,2-
dihydropyridin-3-yl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic acid
(Preparation R) with the appropriate amine starting material in the presence of an amide
coupling reagent (e.g. EDCI/HOBt), an organic base (for example, TEA) in a solvent (for
example, DCM).

Table E

Ex. # Structure Chemical Name Data

F
(R)-5-(2-(5-fluoro-1-methyl-2-oxo- .
1.2-dihydropyridin-3-yl)pyrrolidin-1- | M5 (apei) m/z

o = « ) =
227 @ N)i yl)-N-isopropylpyrazolo[1,5- (1\2219{)1
g N\ a]pyrimidine-3-carboxamide

(R)-N-cyclopropyl-5-(2-(5-fluoro-1- MS (apei) m/z

V4 -
128 ‘aSe% methyl-2-oxo-1,2-dihydropyridin-3- | X3 t*P
NT NTTS yl)pyrrolidin-1-yl)pyrazolo[1,5- ™ +H)
a]pyrimidine-3-carboxamide




hydr oxycycl ohexyl ) pyrazol o[ 1, 5- a] pyri m di ne-3-carboxam de M5 (apci) mz
o]

455.1 (MrH) 239 --..
(R) - 5- (2-WH6-2h11wosa@4 1- met hy1- 2- oxol, 2- di hydr opyri di n- 3- ylprpyusealioaisas 1-

y1)-N-(5-fluoropyridin-2- yl)pyrazol o[ 1, 5-a] pyri m di ne- 3-

car boxam de Ms

(apci) mz = 452.1 (MtH) Exanple 24 Me fR)-5 -(245
-fluoro-2-net hoxypyri din-3 -yl)pyrro I1din-1 -y1)-N-(3 -nethyl-1H pyrazol -5
- yl)pyrazo lp r 1,5 -al pyrimdilne-3 -carboxam de [00652]Tp a suspensi/on
of (R)-p-E»A 5Ll uor@t@s%@hoxypyrl di n- 3- YhymyeH BAMe n- 1- Data
yI)pyra Al PYTET dir me-3-¢C rooxyllc acid (Preparatiom K, 10T )
0. 283 m I n[ THi nm.) was add D. 339 Mol ),
fol |l owe aediZt i oty 2, 4, §- (:5%?%?%“%[}%641314 ﬁ r| de MSB 8 Wﬂ/
0.311 he su@g@?@iv\as St ]1 foc? - § tPBY4 T]ien (apei) /2
3- net hy pyr azol\ 5- ani ng~35. 7 YN-G: 38R RBAY-as i ntrod(icéd® IThe
reactio ated at 60°C 3 hirzolopt fedmetwidingg-t o r obMtEhper at yre,
the reaftion was partitioned betveerbogedAte (20 nl) and saturated aqueous
NaHCO3 [10 ml)| After phase-seéparjation, the aqueous |ayer was extracted
with EtPAc (2 K ;;_@f The conbi|ned oggagli)cs wer e driegl(Na2504),hfilb\;e)red
and congentratle BUN-EV@6buty1as-61-{3-Aaoehr-omat o ph;
2011/ 00p074PCT| UZ0£0/ (A 1%: ég?ﬂN cgwg&myzzgyﬁl tm SrigihsLd 11@6 95&”2
product | (230ng, 19 )yl Frol'd1ﬂ317 (i, 5[ 00653] Tt ! donpounds
:E;(Ztrgfle 24'(Ij'ab{]§i Eg ﬁﬁ%ﬂ{edj b&?arﬁ g et hod @éﬂ“Hﬁl bed i|n
(R - 5- (pA5—Hporeo-—2—pgethexypyrigin 3y.)p"rro.iu... ypyrazetet5—alpyri
m di ne- B- car boxyl\lﬁm d, Pr epardtion K) and an ap ropriate am ne.
(R) 5-(2-(5- ﬂuoro I-methyl-2-oxo- .
1,2-dihydropyridin-3-yl)pyrrolidin-1- MS (apci) m/z
231 yaropy y =434.1
yl)-N-(pyridin-3-yl)pyrazolo[1,5- (M+H)
a]pyrimidine-3-carboxamide
Q (R)-N-(cyclopropylmethyl)-5-(2-(5-
f NN fluoro-1-methyl-2-o0xo0-1,2- MS (apci) m/z
232 dihydropyridin-3-yl)pyrrolidin-1- =411.1
yl)pyrazolo[1,5-a]pyrimidine-3- (M+H)
carboxamide
~ D F 5-((R)-2-(5-fluoro-1-methyl-2-oxo-
S 4 fN‘N\ 1,2-dihydropyridin-3-yl)pyrrolidin-1- | MS (apci) m/z
233 e \N&ﬁ y1)-N=((S)-1-hydroxy-3,3- — 4571
& ™ on | dimethylbutan-2-yl)pyrazolo[1,5- (M+H)
7(\/ a]pyrimidine-3-carboxamide
;j " 5-((R)-2-(5-fluoro-1-methyl-2-oxo-
K 4 f\N’N\ 1,2-dihydropyridin-3-yl)pyrrolidin-1- | MS (apci) m/z
234 & \N)i y)-N-((IR,2R)-2- —455.1
& Y! on | hydroxycyclohexyl)pyrazolo[1,5- (M+H)
O a]pyrimidine-3-carboxamide
Wod N-((R)-1-cyclopropylethyl)-5-((R)-2-
O)J f\N—N\ (5-fluoro-1-methyl-2-oxo0-1,2- MS (apci) m/z
Gl IR G il e
NH yDpyrazolo[1,5-a]py -3-
© )\ﬂ carboxamide
e N-((S)-1-cyclopropylethyl)-5-((R)-2-
/ f\N—N (5-fluoro-1-methyl-2-oxo0-1,2- MS (apci) m/z
236 © C?' \N)i dihydropyridin-3-yl)pyrrolidin-1- =425.1
el yl)pyrazolo[1,5-a]pyrimidine-3- (M+H)
/<] | carboxamide




Table F Ex. # Structure

Chem cal

Nanme Data 241 N HN -

(R -5-(2-(5-fluoro-2- nethoxypyridin-3-yl)pyrrolidin-1-
y1) - N- ( 1-wetzhyloodd#4 pyr azol - 3- yl ) pyrazol o[ 1, 5-a] pyri m dipngeAB2010ast36xan de

LCVMS (apci) mz = 437.0 (MtH) 242

LO,N, HN NHN

(R -N-(3-cycl opropyl-1H pyrazol 5-y1) -1%7( 2- (5-fluoro-2-

met hoxypyridin-3-yl)pyrrolidin-1- yl)pyrazolo[1,5-a]pyrimdine-3-
carboxajmde LQVS (apci) mz = 463.0 (MtH) 243 -0 0 HN NH Et
(R) - N- (B-BXHY 1 | 11 pyPHRSIUIE. y1) - 5. (2- (5- Ehemicd] Dame hoxypyr | di nPia
yl) pyrrptTdrm-=yt ) pyFazol of I, 5- [aL.pyrj-m_ ol ne- 3-car boxam de { MrH—CvE ]
(apci) Mz = 46107 ({{8-5?62[?5-fjlu9r‘0-1-met yl- -0Xo0- ‘
% f\N— \ 1,2-dihydropyridin-3-yl)pyrrolidin-1- | MS (apci) m/z
237 o S y1)-N-(1- =411.1
C/ NH methylcyclopropyl)pyrazolo[1,5- (M+H)
© )ﬂ a]pyrimidine-3-carboxamide
F
\Q Y 5-((R)-2-(5-fluoro-1-methyl-2-oxo-
o 3 ,(\ \\ 1,2-dihydropyridin-3-yl)pyrrolidin-1- | MS (apci) m/z
238 Cyvy y1)-N=((trans)-4- — 455.1
© C hydroxycyclohexyl)pyrazolo[1,5- (M+H)
, a]pyrimidine-3-carboxamide
o
F
Q AN (R)-5-(2-(5-fluoro-1-methyl-2-oxo-
o3 /(\ L« 1,2-dihydropyridin-3-yl)pyrrolidin-1- | MS (apci) m/z
239 YWY | yD-N<(5-fluoropyridin-2- — 4501
S’ yD)pyrazolo[1,5-a]pyrimidine-3- (M+H)
"< ) carboxamide
F
Example 240
F N
= 4 N>j\F
N NG
T "
Me
(R)-5-(2-(5-fluoro-2-methoxypyridin-3-yl)pyrrolidin-1-yl)-N-(3-methyl-1H-pyrazol-5-
ylhpyrazolo[1.5-a]pyrimidine-3-carboxamide
[00652] To a suspension of (R)-5-(2-(5-fluoro-2-methoxypyridin-3-yl)pyrrolidin-1-

yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic acid (Preparation K, 101 mg, 0.283 mmol) in THF
(5 mL) was added triethylamine (34.3 mg, 0.339 mmol), followed by the addition of 2,4,6-

trichlorobenzoyl chloride (75.8 mg, 0.311 mmol). The suspension was stirred for 2 hours and

then 3-methyl-1H-pyrazol-5-amine (35.7 mg, 0.367 mmol) was introduced. The reaction was

heated at 60 °C for 3 hours. After cooling to room temperature, the reaction was partitioned

between EtOAc (20 mL) and saturated aqueous NaHCO; (10 mL). After phase-separation,

the aqueous layer was extracted with EtOAc (2 X 10 mL). The combined organics were dried

(Na,S0,), filtered and concentrated. The residue was purified via silica chromatography



244 N HN (R)-5-(2-(5-fluoro-2- nethoxypyridin-3-yl)pyrrolidin-1-
y1l)-N-(1-isopropyl-1H pyrazol -3- yl)pyrazol o[ 1, 5-a] pyri m di ne- 3-

car boxamwe 20GM86(7apci ) mz = 465.0 (MH)
can al so be prepared according to the nethod of Exanple 240.
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(R) - 5- (B0 Be/Ma@H R02H)rmtsheld vy titldipndiuet YT mieo 1D dioh- LOMS {(Apc{)2mret p-0LH mi d

HN N\

azol _4_(%(/'[%21%).” azol o[ 1,5- a]pyri m di ne-3-carboxam de 246 F

[00653]

)

Name 245 F .

The compounds listed in Table F were also prepared according to the method

described in Example 240, using (R)-5-(2-(5-fluoro-2-methoxypyridin-3-yl)pyrrolidin-1-

yl)pyrazolo[1,5-a]pyrimidine-3-carboxylic acid, Preparation K) and an appropriate amine.

Table F
Ex. # Structure Chemical Name Data
N,N\ (R)-5-(2-(5-fluoro-2-
541 = {: % o methoxypyridin-3-yl)pyrrolidin-1- [ LCMS (apci)
NG S =N N y1)-N-(1-methyl-1H-pyrazol-3- m/z = 437.0
- O \E/ __ | yDpyrazolo[1,5-a]pyrimidine-3- (M+H)
= carboxamide
'N\
= / N>Af (R)-N-(3-cyclopropyl-1H-pyrazol-
" Ny QN ° 5-y1)-5-(2-(5-fluoro-2- LCMS (apci)
_d N HNCnp | methoxypyridin-3-yl)pyrrolidin-1- | m/z = 463.0
Q [N yl)pyrazolo[1,5-a]pyrimidine-3- (M+H)
carboxamide
Ny
= 7 N\ N-(3-cthvl-1H- _5-v1)-5-
e Q AFO (R)N-(-cthyl-1H-pyrazol-5-y1)-5- | | 1o oo
243 . X NN (2-(5-fluoro-2-methoxypyridin-3- /7 = 451 .0
—0 Q l L\”':‘l yDpyrrolidin-1-yl)pyrazolo[1,5- (M-H) '
a]pyrimidine-3-carboxamide
Et
N
i / N (R)-5-(2-(5-fluoro-2-
244 Ng / g;N N0 methoxypyridin-3-yl)pyrrolidin-1- [ LCMS (apci)
% N HN yD)-N-(1-isopropyl-1H-pyrazol-3- | m/z =465.0
-0 Q ~ N\< yl)pyrazolo[1,5-a]pyrimidine-3- (M+H)
carboxamide
[00654] The compounds in Table G can also be prepared according to the method of

Example 240.

[ 00654] The cecpaspas/okrs3Fabl e G

N



,NN-- HNI (R -N (1, 2-di nethyl-1Hi m dazol -
y1l)-5-(2-(5-fluoro-2-nethoxypyridin-3- yl)pyrrolidin-I-yl)pyrazol o[ 1, 5-

a] pyri m dvoeeB/werboxam de WO 2011/ 006074PCT/ US2010/ 04PB38IS200/0¥¥sa8 | S
clainmed is: 1. A conpound having the general formulal /RL N%R2 1| 5or a
salt thereof, wherein: R is Hor (11%@alkyl) R2 is H (1

-60C) al kyl (1 -6 Qfluoro alkyl, -(1-60difluoro alkyl, -(1 -6Qtrifluoro
al kyl, Fab(elG- 6C) chl oro al kyl ,-(2-6C)chloro fluoro

al kyl , ~(2-6C)di-fluor och! or oa! ey (2
6C) chI or Egy#ir axyal kyl, - ( kfgochydr oxyal kyl , | - (2-6C) di hygageyal kyl, -(1-6C
al kyl )|CN 0 (1-6C aI kKyl)S 02NH2, -(1-6/C al kyl)NHS 02(1-3 C al kyl
-(1-6C¢ MSkyI ) NH2, 1-6C al.Rsd ) NH(1 -4C al |k{R))5-(2-(51fl 6o -tapthp iy riddC
al kyl1)|2, -(1-6C 0 (1 -4C al ky3-yhpyrrelidioC-yd)-Kyd2} ety cH,

-(1-6Q al kyl ) het hey Ar c2, -O0(1-Bfdatokulyhpphizeld[i,5- optional|y
substijtuted wifth Dged, "OH g (1 4C) al ko ymg{d}neﬁﬁcg%gg% Jakyl ), Cycl :
-(1-6Q al kyl') (|3_- oaIkyI N(1l -6Cla 1 -4C al koxy), -(1-6

hydr oxyal kyl ) (|1 - 4C Xy), ISb}>1—dged 7+ rrerrber ed cycl oal kyl ring
optionally substituted with (1 6CYhydr oxyal kyI or a bridged 7-8 nenbefred
het erdoygl 1 € rling having IaZ ring ni trogen R 1 2 dimethyRTHNRHBZ o[- 0r N8| a
4-6 ngnbered 4 g optionally sub Otr@ pggqiﬁ

substiftuents i|ndepe detly’s’ ted from (|1~
al kyl )|co2H, -0 nd (1-6C) hydr ox é‘?\fb Q‘g %‘PO 72 5-6
menberled heter Ni ng hawi 1-2 ring iy @B]éiﬁdent |y
sel ectled from|N erei n the cl is optlonally substltuted wi t h joxo,

OH, hagl ogen or| (1- GC) al kyI B‘ het Q/CZ is a 6 nenbered carbon-1inked

het er byt.,llb ||||g ||aV|||g =2 ||||g hreteroat nﬁ—i—nﬂe’peﬁtleﬁi—ky—seﬁtt—eﬂ—f—romN
and 0, wherein hetCyc2 is optionally substituted with F, 25SO2NH2, S02(1-3C

al kyl) or hal ogen; het Ari is a 5-nmenbered heteroaryl ring having 1-2
ring heteroatons i ndependently selected fromN and O and optionally
substituted with (1-4C)al kyl; het Ar2 is a 5-6 nenbered heteroaryl

ring having 1-2 ring nitrogen atons and optionally substituted with one or
nore substituents independently selected from (1-4C) al kyl,
30(3-6C) cycl oal kyl, hal ogen and OH;



WD 2011/ 006074PCT/ US2010/ 041538 171 Cycl is a 3-6 nenbered
cycloal kyl ring which is optionally substituted wwth one or nore
substi t uenb20imeEendent |y sel ected from - (1-4C al kyl ), PCOHS2010/0&1538 CO2H,
-(1-4C al kyl)OH, halogen and CF3; Y is (i) phenyl optionally substituted
Wi th one or nore substituents mdepen%ntly 5 sel ected from hal ogen,
(1-4C) al koxy, -CF3 -CHF2, -0(1-4C al kyl")hetCyc3, -(1-4C al kyl) het Cyc3,
-0(1- 40Nahtl<1y&l)aﬁﬁéd130 al kyI) and -0(3-6C di hydroxyal kyl), or (ii) a 5-6
menber ed het er oar ring having a ri het er pat om sel ected from N and S,
wher ei n sai d-het egaamwu% lqgsth%g%qegﬁﬂémgp%bbsu tuted with one or nore
substituents independently selected f hal ogen, -0(1-4C al kyl),
(1-40) al kyl and NH2, or (iii) a erl/fm -yl ring 1lOoptionally
substituted with one or nore st dependently selected from
hal ogen and (1 -4 Qalkyl; g4 _h;;c,y 3 is)a B6 menbered heterocyclic
ring having 1-2 ring heteroa om; depende Iy ,selected fromN and 0 and
optionally substituted with (1-6C)al kyl ; ¥ i s R'CH2-, -CH2CH2-, -CH20- or

-CH2NRd-; 15Rd is H or -(1-4C al kyl); is Hor -(1 4Ca|ky|); each
R4 ks |d?q%gg@gy§ggﬁ %hé@{nect ed from hal ogen, -(1-4C)alkyl, -OH,

-(1- 4C)a|koxy - 2, -NH(1-4C al kyl) and CHZO—| andnlso 1, 2, 3, 4, 5
or 6. 202. AR:asrthw(dlﬁﬁalkyla;ml wher ei n: is Hor -(1-6C al kyl);

S e oy B e e GO BirogEL 64- @@S@WE&N&%@%@MW YA S

0 2( 1 1 1-6C Kyl 1-6C
al ey ) 10 Pl ) S el ey o M oI et 1

het A;ﬂ% 6G)ehl®jp¢ll2drox9@1%tyl6c amm)}lydm@yakﬁc (@yﬁfﬂ)ddllylzlgdxyalkﬂ/c(l 6®rallarl)§‘rN dgled
7- i ! :
ot et Ryt ¢ e wrtro R BT, el st ot SRV IR e ny <

sel ect eficfipm 1-dd aRGH2l t<1¥45c ar@UN(i Q@%ﬂqﬁﬁd ((-’%C%ﬁ NMOLCORbE ROBRYGY.C]

a 5-6 neribered hetefocyclic ring i ng he?eroatoms i nde endently
sel ect dd- G’Cr aityDhat(tyd, ~ wleb@i adkwélne@ycl, heﬁsADpthetLEBa\:Iz | yO§lib6St alkylt)ewhwht B oxo;

car bon SPURRAN MECEHEAyERT EEIPBRY THLOT Al P n et pBRtpURED: Ctcphdon 1

| i t X t t F,
sel ﬁﬁz%@%im%oz of SCIle?(W('F‘E@h]Rybﬁ Q’Ca?kd? apt- 6@@&@&&}1@2&1{3 g@hagg%%ygapyl

ri ag habridtggd ﬂ-membﬂgd mftﬂ@akkat @rmg Qm@eﬁiénadntltlyecﬁsxeﬂheﬁt edhiydenydlkalh@r @ and
ti t Ar2 5-6 mb d
et or ogpeed TG Rabr G it e AP k2 angmivaia Gbronally subst i tut ed

with one or d’mgl@%mg ta“%tlﬁeﬂnﬂéi@@%aﬁ@ah& ¥ingedriohetl tumunéd with@m! &yl ;
Cycl is 3-6 nenbered cycloal kyl rin is optionally substituted vmth

one or MOREuUbstEudKs lItd@Bﬂtdsnﬁly‘lé@lp@ﬁﬂ%Gm ¢l- é@)aékyd,e@HE I, (1-34CalayRGOYH, -
-OMe, _-8(8?-%'Ca arillgylj gr%d_ (A]f%@lhgéfrjo'gggah&yl;
20 hetCyc' is a  5-6 membered heterocyclic ring having 1-2 ring heteroatoms
independently selected from N and O, wherein hetCyc' is optionally substituted with oxo,
OH, halogen or (1-6C)alkyl;
hetCyc” is a 6 membered carbon-linked heterocyclic ring having 1-2 ring heteroatoms
independently selected from N and O, wherein hetCyc?® is optionally substituted with F,
25  SO,;NH,, SO,(1-3C alkyl) or halogen;
hetAr' is a 5-membered heteroaryl ring having 1-2 ring heteroatoms independently
selected from N and O and optionally substituted with (1-4C)alkyl;
hetAr® is a 5-6 membered heteroaryl ring having 1-2 ring nitrogen atoms and
optionally substituted with one or more substituents independently selected from (1-4C)alkyl,

30  (3-6C)cycloalkyl, halogen and OH;



Y is (i) phenyl optionally substituted with one or nore substituents

i ndependently sel ected from hal ogen, -(1-4C)al koxy, -CF3 -CHF2, -0(1-4C

al kyl ) hetvope8iizmar740( 1- 4C al kyl) 0(1-3C al kyl), or (ii) &CPAB20membEEEd
heteroaryl ring having a ring heteroatom selected 15from N and S, wherein
said heteroaryl ring is optionally supstituted with one or nore
substituents independently sel ected from hal ogen, -0(1-4C al kyl) and
(1-40) al kyl ;Cyc' is a 3hen@yeRrédscyrld@iy] rgbehiel ih opumily subgitited gvithaanong: 1- 2
ring heteroatons i ndependently selected fromN %nd 0; X is -CH2-, -CH2CH2-,
- CH20- T8Pre-SehpiNgemts l@spraldie%ﬂw%?ﬁ@f ogc-(hdy pyDROHs Mg, @M (bithy! ) ;
each R4S\ qﬁi@i&% sel ected from hal ogen, -(1-4C) al kyl, -OH,

-(1- 40;1(%11%3&)0(?(%’, ,H%E]{li%:%}’ﬂfc alkyl) and CH2OH, and nis 0, 1, 2, 3, 4, 5 or
6. 253. A conpasitig pheoyr ahitiogaliy sebsaituted ithr o, omhere substiRlenissindep@nder(tly- 6C

I kyl): and R2jsH -(1 -6 Lkyl,-(1 -6 Cf] L kyl ,-(1 -6 .
?:) hédi cﬁ?@’gﬂeféyl %0%( 2h§18g?§y dﬁngP f R LE --%CﬂFgg-%r(E%@/ d@ﬁ?@lasfo allkyd s
02NH2, bk 2 - a L th¥troxya or- (i} 05
o ky 1) PRGR oL E Supdlod 3¢ b i ) Rt RS or e
al kyl ) hetlyetd hefcloabd dhkyih)iheteArng hbetoArdy selR(ttd FmNphY S, va{cBeib Gaid

| oal kyl), or a 3, 4 ar 5. menber e | oal kyl . 1 tionall bstj t ut ed
e At SO N Ry | e S S AR R T D o o
-OH -Gy rdfERE and1 uE 4fkyBl Kyl Oy YR 3631 QO 93%5}3@3%%%9& g 173

| !
or NRR2 forns a 4-6 rrenbergg’azacycl?’c ring optlglnall stituted th

onéOor apbipsalguddstititedntish omedependenbityucndd ind¢peddéntlymelectbd Bonahklppen ardH,

- CO2H ind@é}{gc al kyl )CO2H. 4. A conpound according to clains 1 or 2,

wher ei - Iyk H or -(1-6C al kyl); R2isH -(1 -6Calkyl,-(1 -6Cfluoro
Akt (1 SR ol e erBOMINAER Vbl 18Kk hony 1. 6C
al kyl ) SO2NH2, -(1-6C al kyl )NH S02(1 -3 C alkyl), -(I-6C al kyl )NH2, -(1-6C
al kyl ) Nhi{cped@nallylsyleyted fipin B@ndIkynd) dytibndly aubstitlydl wit{ (1-6@6Bllallkyl ) het Cycl ,

-(1-6C al kyl) het Arl, t Ar2, tCyc2,, - g;-,GC al kyl'), -0(3-6C cycl oal kyl),
10or a bridged ﬁ%ﬁnﬁéﬁé@g%fy%'@rcw& or NRIR2 forns a 4-6
mefrbered azagyigH & (190 @Bfj;0onal Iy substituted with one or nore
substituents jndependently selected from-(1-6C)al kyl, -OH, -CO2H and

- (1- 3C al kyIR'GoRHr -61-48 adiitpound according to any of claims 1-4, wherein R2

01760y al kyicach R R dapctRentht SRR B Pl i iaktBr -3 T FRegry et ny
| sopr opyi,, QNH( 4 dMafYhnd FH O EROUNd of claim5, wherein R2 is H

9. A conpound according to any of clains 1-4, wherein R2 is -(1-
6C) hydr oxyalrksl0, br2,3¢ 2-5@) @i hydr oxyal kyl . 2010. A conpound of claim9,

wheheln Rz 13 CHECEShhund o, Qilaidh.of

R'is H or -(1-6C alkyl);

R> is H, -(1-6Calkyl, -(1-6C)fluoroalkyl, -(1-6C)hydroxyalkyl,  -(2-
6C)dihydroxyalkyl, -(1-6C alkyl)CN, -(1-6C alkyl)SO,NH,, -(1-6C alkyl)NHSO»(1-3C
alkyl), -(1-6C alkyl)NH,, -(1-6C alkyl)NH(1-4C alkyl), -(1-6C alky)N(1-4C alkyl),, -(1-

25  6C alkyDhetCyc', -(1-6C alkyl)hetAr', hetAr?, hetCyc?, -O(1-6C alkyl), -O(3-6C cycloalkyl),
Cyc', or a bridged 7-membered cycloalkyl ring,

or NR'R” forms a 4-6 membered azacyclic ring optionally substituted with one or
more substituents independently selected from -(1-6C)alkyl, -OH, -CO,H and -(1-3C
alkyl)CO,H;

30 hetCyc' is a 5-6 membered heterocyclic ring having 1-2 ring heteroatoms

independently selected from N and O, wherein hetCyc' is optionally substituted with oxo;



C(CH3) (CH20H) 2. 11. A compound of claiml1l or 2, wherein R2 is Cycl
or a bridged 7-nenbered cycl oal kyl ring. 12. A conmpound according to
cl ai m 11, woterigioso7R2 i s Cycl optionally substituted 25wpCh/Uuspaioomnests y
substituted with one or two substituents independently selected from
met hyl, -OH, -CH20H and - CO2H. 3. A conmpound according to claim 12,
wherein R2 is cycl opropyl. ]1 . A conpound of claim1 or 2,
wher ei n CyclhetGyd i8a 6 4nambebedeintarBokodyetaadykiit ring hgvingilehring hetpicamna | y
substituted with one or nore supstituents indgpendently selected 30from
- ( 1- 4C 1afigpgngently gjglectaghirom. Nepng %dvhe(fellnz:l@t%yfy@)mqpnaIYY substifused withoRnound
of cl ai i hs a 3, 4 or 5 nmenbered cycloal kyl ring which is
opti ona 23/\]%20 s%?%(2t3?dﬁ\lf(\}ll?’h one or nore substituents independently sel ected
from- (1-4QGcahKyib ), 5-nBHiberddMesteroGOP ng-HatingCl -al ksl hEttoatoalsoigdepcadent 3.
WO 2011/ 006Q74PCT/ US2010/ 041538 174 . .16, A.C ound according to claim
1 oP 2,8%@9&%?@5& anazoptipng ysuh%%wh&c‘}@aﬁvn& ring which is
optional Iy siibspiitul 6ds WidlhPRER 16 iht uent.s,J ngk g | ected
from - (1- ac S kyll)g, %64, &Ebﬁeébe%%%oﬁ%né‘%] i a?ky% OH%EMI {M‘l%a%
conpoungtiagdbyr dubwgitited obizh ronkGor wivee esubstRents iagedecopeolyy keleged druah | y1-
5subst %C%té&g W th one or nore substituents independently selected from
met hyl , ™= IH or CH2OH. 18. A compound of claiml1l or 2, wherein R2
s -0(1-6C ahieyli) 396 mdHERrRCRIGaIkA AEKhlch is optiondify shbsHARROWM GHe & ai m
18, wherein ngils seln}act eél f?}gdr{n -@QNE, é-(OEtC alrsld0p1188y?:§i 8prsopoxy. ' © 20. A
coipoundomefsuldtdiamtslindeped denttyesceicted R s(1sH] elkybd-OH.oME, 1-@DH andi( balCkyl ,
(1-6C al k iﬁﬁN -(1-6C al kyl ) SO2NH2, and -(1-6C al kyl ) NHS 02(1-3C al kyl).
oﬂlﬁé 0

21.A c f claim?20, wherein R2 is selected from - C(CH3) 2CH2F,
C( CH3) 2CH2OH, %"%ﬁ:(&'éﬁj)l oh%gﬂas'tigt%t%%e' SHEfeH2 %Hﬁ'%ntslﬁdependenﬂy
- CH2CH2NHSO2CH3 "and -C( ) 2CH2NHSOQ2CH3. 22. A conpound of claim 1l or "2

wher ei recktcilsfrom! ledog, FfloHE)alkoxg.C-GF k yCHREH20(14C 6iRyBhé@ly Nekd —OC] #Cky| )
d -(1-6 ~4C.al 2. 23.A d of .claim 22, wherei i
ol cos ARNGIY B Sy Biass Teimpond s kg T i E e s TS 504, A

conpounghRfNClnai 8 dhefeir? 1sai\ﬁhﬁét@rbﬁk~y%dgsiss§ﬂtﬁﬁﬁaﬁf sleé%ﬂﬁt'eél 1B Rk kol bt Cycl
257 A Co do 1 or R2

and - (1-6C al kyl Yhet Arl. npoun claim 2, wherein

i s sel evbgdudntomderiehd&@lyadehogtedHemAhilogerd Bt -AC2lkyl) and (1280)alkytonpound
sooor 8110 ook ST e WSSO o Havae? o S OoHd ) o
independently selected from N and O;
X is -CH,-, -CH,CH,-, -CH,0- or -CH,NR";
20 R is H or -(1-4C alkyl);
R’ is H or -(1-4C alkyl);
each R is independently selected from halogen, -(1-4C)alkyl, -OH, -(1-4C)alkoxy,
NH;, NH(1-4C alkyl) and CH,OH; and
nis0,1,2,3,4,50r6.
25 3. A compound according to claims 1 or 2, wherein:
R'is H or -(1-6C alkyl); and
R> is H, -(1-6Calkyl, -(1-6C)fluoroalkyl, -(1-6C)hydroxyalkyl,  -(2-
6C)dihydroxyalkyl, -(1-6C alkyl)CN, -(1-6C alkyl)SO,NH,, -(1-6C alkyl)NHSO»(1-3C
alkyl), -(1-6C alkyl)NH,, -(1-6C alkyl)NH(1-4C alkyl), -(1-6C alky)N(1-4C alkyl),, -(1-
30 6C alkylhetCyc', -(1-6C alkyl)hetAr', hetAr?, -O(1-6C alkyl), -O(3-6C cycloalkyl), or a 3, 4
or 5 membered cycloalkyl ring optionally substituted with one or more substituents

independently selected from -(1-4C alkyl), -OH, -OMe, -CO;H and -(1-4C alkyl)OH,



optionally substituted with one or nore substituents independently sel ected

from-(1- 6Qal kyl, -OH -COQ2H and -(1-3C al kyl ) CO2H. 28A conpound

accor di ngvoaoampewh cl ai ns 1-27, wherein X is -CH2- or PCHAGRIR0/04B3829. A

conmpound of claim28 wherein Xis -CH2-. 30. A compound according to any of

clainms 1-27, wherein X is -CH20-. 31. conpound according to any of clains

1-27, wherein X is -CH2NRd-. WD 2011/ 006074PCT/ US2010/ 041538 175 32. A

conpound acaerNRMRY fomany4-6f membénd ata@itlic wher&itionMly sulshiaenyd waght drenad |y

substituted with one or nore substituents |nde ﬂently sel ecte% fram

hal ogernote( ubstifugniz oinglependantlysygetected @m4c(1a¢@§ﬁv et@e 3CQ:H1 ang -(1-3C

al kyl) hd%m}fmd -0(1-4C al ky1)0 (1-3 C alkyl). 533. A conmpound of claim

32, where€i I's phenyl optionally substituted with one or nore

substi tuent st.i nde@emdpmﬂdyacsmid'ﬁrgttedlaﬁmmmor E, wh&kin: - OMe, -CF3, - CHF2,

mor phol i nyl et;hox l'i nyl et hyl and - OCH2CH20Me. 34. A conpound

of €l aim33,R v@:ﬁéﬁl‘é“go?g agkyr.l))nenyl 3-fl uorophenyl, 2, 5 di f |1 uor ophenyl ,

2- chl or o- 5- fguorgphenyl g26@ﬁ}1g@xyp@ @@ hAuoo lhox h}l,tgﬁ% yI (& 10
rop eny

trifluoronethyl-5-fldorophenyl,” 2-difl uoronet

- chl or @ dihfytiwayalfiienyl -6C3 alfylN,0-G-6 mlmpmm, nyléomidgy)mescyi(l 38

-fl 2- yl | |

1 uor Gy, o Bk Ry ol BN dligdo -6 -G ababRy b lbibendl- o
-f t h A f
ol o o SCHTBAENYPIGYBREMG AL, hetr, hiye!d-ORIBE UG RORLAC ReclbRany ©
subst i tarertridged éan@ubdredencl@ky] 4Ggal kyl ) het Cyc3, -0(1-4C alkyl)0 (1-3 C

al kyl) and -0(3-6G ihdr yaIkI. nd of  cl.ai m 35,
wherein Y i OF flﬁ%g% fﬂﬁr@% g@?;?%@éaawc tify ralgs%@flﬂlﬁgﬁéﬁhst%?dew &1 ¥m

mor phol j el eiia¥nts- (AAERGIRIME . seRc R dMdr.0Xy XYOANACO,H and -(1-3C
2,2-dimethyl-1, 3- Iclllsoxol anyl 1(‘;)tll\%‘osii‘%cA corrpouﬁd dgjf’amél?al m 34, v%/neragl n(Y i's

2, 5-di fdlkgd)ﬁiibﬂianyl 38. A corrpound according to any of cI ai m; 1- 31, wherein

Yis a 5-6 nbered heter ring havi r het from
N and'S, ahetein SsedTong e Rians andrh Pt & tr R SIORSYE
subst i t uent s, i ndepeniRRildorselifict sheldipR? hal@aRNaiky p(l 4C al kyl) and
(1-4Qal kyl . 2539. A conpound claim 38 wherei'n % is pyridyl optionally

substituted Zi th fbnernpmunﬂmfalasmlfswlmmn& isimetbple pitightidoprapel ectegebutylom F,
-OMe and Me. (o] d.of .claim 39, wherein Y is pyrid-2-yl,
pyrid-3-yl, B-fl Lﬁ)%‘ﬁ?‘?‘f’@% Ti})@%nﬁvhﬁ{ft%gx r‘% fl uoropyri dy-3-y1l or

2-met hyl - 5-fd, UorOfQYEbﬁéﬁoﬁfdylaccordlng to4dn ny Ao oimaind -fcopgding RP O j@ny-of

clainms 1-31, wherein is a 5-6 nenbered 30 heteroaryl ring having a ring
het er o&t@hydrekpdkdor t2eif NiladthxBalkyher ei n sai d ri ng is substituted with one

w0201/ G060 PPCT) CRBII ba1san 2y heret 1y HRRHEAHERTRAIP R AR
wher ei nC(CH; ?((py(j}gyl substituted with one or nore substituents

|ndependent y selected fromF, nethyl and ethyl.
A compound of claim 1 or 2, wherein R” is Cyc' or a bridged 7-membered

cycloalkyl ring.
12. A compound according to claim 11, wherein R” is Cyc' optionally substituted
25  with optionally substituted with one or two substituents independently selected from methyl,
-OH, -CH,0H and -CO,H.
13. A compound according to claim 12, wherein R? is cyclopropyl.
14. A compound of claim 1 or 2, wherein Cyc' is a 3, 4 or 5 membered cycloalkyl
ring which is optionally substituted with one or more substituents independently selected
30  from -(1-4C alkyl), -OH, -OMe, -CO,H and -(1-4C alkyl)OH.
15. A compound of claim 1, wherein Cyc' is a 3, 4 or 5 membered cycloalkyl ring
which is optionally substituted with one or more substituents independently selected from -

(1-4C alkyl), -OH, -OMe, -CO,H, -(1-4C alkyl)OH, halogen and CFs.



43. A conpound of claim42, wherein Y is 5-fluoropyrid-3-yl, 2-nethyl-5-
fluoropyrid-3 -yl or 2-ethyl-5-fluoropyrid-3-yl. 544. A conpound of claim40
or 43, wwoeann/¥ei7s 5-fl uoropyrid-3-yl. 45. A comrpomsdoiaoessgli ng to
any of clainms 1-31, wherein Y is a pyrid-2-on-3-y1 ring optionally
substituted with one or nore substitugpts independently selected form

hal ogen and (1-4C)al kyl . 46. A conpound of claim45, wherein Y is
5-f | uor opyr ildi. n- 24 thinponel apbidinatd ylaibOduwast, iviherdn Riiikh I, U &C aldmyered

47. A conpound of claim1l1, wherein; R is Hor -(1-6C al kyl);

R2i sH, -C(ygﬁeklsygrlpag |Whla}&lse®tlpp ghbstiied with ogeoR e Ry Rstikyants. independently

6C) di hy, L. hky _ al_kyl 2, -(1-6C al kyl)NH
S02( 1- 339%9%%?05‘&@6&1@% g%i(a%ﬁ\l) ﬁigiira?l?l@e%@é‘} IYNH( 1- 4C al kyl ), -(1-6C
al kyl ) N( 1- 4Q7al kyA)@mpo(dd a6@rainkyto) HeinOy6] whefcln GC @l dgylophatyArdptiohaityAr 2,
het Cyc2, -0(1-6C alkyl), -0(3-6C cycloal ky]), or Cycl; r NR1R2
forrs aUBstBURd g 8BS &% ARqre SUBSttGHES dpsteperkishily S%laﬁgg iffom @ethyle rﬁ‘gﬂé & rore
substi t_@ggyfjki ndependently selected from-(1-6C) al kyl, -OH, -CO2H and
-(1-3C 2 0Oal kyl ) CO2H; Cycl is a 3, 4 or 5 nenbered cycloal kyl ring
whi ch i s optiSonalA ycosaposhd toft @ginnilt br dneviercimeiss uDELGE wdktls o ndEpeadent | y
sel ected %rﬁ(rr}-(l-4c al kyl), -OH -0Me, -CO2H and -(1- 4C alkyl)OH Xis
CHz; arfd°®8¥YDs (i) 1 uorophenyl optionally substituted with a substituent
selected fr - O(AL- | )rhat , wHels # G Atk . 1 kKyl) 0
(1-3 C al ky|01)rgl ‘ and&-cf)b%é’-%g{éd ih%l%ggél\xﬁ{fh#%i iks) y%%lér%?%%q%u%\%’tg%dﬁ{v%th
onéOor ayoloprapokgtituents i ndependently selected fromF, nethyl and ethyl,

iii) 5-f i di n- - tjonal |y substituted wi 1-
20y a1 kyl .~ a0H8. A KGABBUAE GGl A A7V TRBAG i SYoed oo BpHERYP S onal 1 y
substi tyf 6 i -§1u@@taiﬁy%%wéN?1%‘J_ aﬁl‘at-?fi@rawﬁ\ﬁ@ng%@' 4y het Gye3, -(1-4C

al kyl ) het Cyc3,” -0('1-4C al ky1) 3 C al kyl) ‘and (3-6C di hydroxyal kyl ) .
WO 2011/ 006074 PCTA US2Q0h04df58RBim 770, whereid®R® & sclagtedirfdorof -G Chl:)yCATZE,

wherein i ridyl s g W t or tit t

[ ndepeﬁgggiflg)fr@éé(ll)]gct eﬁ%%ﬁ%&t hy{b%’et h;th(TC%SZ ’ 50%%&%%]6’ of

cl asm 4¢H,MPEREISH O H; Sn@-¢ QYN c2{.1H) - one optionally substituted
with (1- 46) al kyl . ’551. %\ codndg%zznd 2accgrlzdi nSg to any of clainms 47-50, wherein

R2 is a 3, ®2r 5Awempewsdofoytaimohiok) wheng Riischicttsd dipmni or(dtaG alkubN¥tht ut ed
wi th on r bstituents i pen I | ected from - (1-4C) al kyl,

- OH, 0&9863%@3156%@ 9‘%184‘ aﬁﬂgﬁéﬁfﬁg\%% %E und according to claim 51,
wherein R4 iy OH A RonfbAY lof @iinCh2ORheRH: RA 1§ QRROKAM&GCRNIHINY ghaim

52, wherein nis O, 1 or 2. 1054. A conmpound according to claim53, wherein
R3 i s mdfblgpNH@G%R mdcoftpdundkyBddMedi ng to any of clainms 1-54, wherein Y

ha§ Ot he abs%‘gt €k %grfnlpgllljnrda otf c?ar%molf orFi,%/LHe?eilll R is selected from -(1-6C alkyl)hetCyc'
and -(1-6C alkyDhetAr'.
25. A compound of claim 1 or 2, wherein R” is selected from -(1-6C alkyl)hetAr'

and hetAr”.
26. A compound according to any of claims 1-25, wherein R' is H.
25 27 A compound of claim 1, wherein NR'R? forms a 4-6 membered azacyclic ring

optionally substituted with one or more substituents independently selected from -(1-

6C)alkyl, -OH, -CO,H and -(1-3C alkyl)CO,H.

28. A compound according to any of claims 1-27, wherein X is -CH,- or
—CH,CH,-.
30 29. A compound of claim 28 wherein X is —CHj-.

30. A compound according to any of claims 1-27, wherein X is -CH,O-.

31. A compound according to any of claims 1-27, wherein X is -CH,NR-.



la 1556. A conmpound according to any of clains 1-55, wherein R3 is H

57. A conpound according to any of clains 1-56, wherein nis 0-2 and R4 is
F or Me. woO 2011/68174 A conpound according to claim57, wheCceius2010i0$1568

59. A pharnmaceutical conposition, which conprises a conpound of Fornula I
as 2 Odefined in any one of clains 1 58, or a pharmaceutically

acceptabl e salt thereof, and a pharnmacéutically acceptable diluent or
carrier. 32. 6QA cémpeiiibstcoriing toealyi 0fglamdilsHasheadin §i 8 @hdeyl c@ﬁ'bﬂmtyed
from pai n,  cancer, inflammation, neurodegeneratlv di sease or Trypanosonma
cruzi iMPEHNESN Wil aOftfarffal MO SRS | WESPAdRR eierqt f? ahaﬁbgﬁam| a

ther aperitheghlokeidiacidne, aTBNYCOLIaAIEOPD éap{@coalkggmgw ln@Scffpligned in

any one of har acc salt t ereof
61. Thalky&)@(deﬁ(bﬁlky]l)al m 60, wher ein the disease or disorder is pain.

62. A conpound of Fornul a | def| ed.in an e of clains.1 to 58, or a
phaPmaceut i ¢t | y A CeBpeust &f Cé%m b éfaﬂlfsa% wgé)prlﬂn%l Subptigierarith ¢ ¥t pai n,

cancer,,.3 I . n e ease T nog
o act 1o o R R GAET SE RN (B SPe 5B ROMREIoeRET £l

pr epar anorpholmylahmmnmmpidalmplediyaiam F0CKhCEROMENPri ses: (a) reacting a
correspondi g}ound of .Fo a react|
an

t hereof wit ?%nll’%\\?idn6£ {roﬁ?lél%’f %wW%erﬂNRfo S Btienyft 5'\/ﬂe“(°%%r :e’\E/)Y t Ic%\;grpounds

o ot Ryt B g el ORI SHRlf ) PUCHPRE S

Foiful ariflugvoercehyR3-fliworétickyl, )Ndﬁ([)@(romefh@ afloptophemydaci-chigroas-flonpebod/havi ng

the f OrSHHLSOirolSVQ morp%ohnylethoxy)phenyl 3-fluoro-5-(2-morpholinylethyl)phenyl, 5-fluoro-
2-(2-morpholinylethyl)phenyl, 3-fluoro-5-methoxyethoxyphenyl or 5-fluoro-2-
methoxyethoxyphenyl.

35. A compound according to any of claims 1-31, wherein Y is fluorophenyl

15  optionally substituted with a substituent selected from -O(1-4C alkyl)hetCyc®, —O(1-4C
alkyl)O(1-3C alkyl) and -O(3-6C dihydroxyalkyl).

36. A compound of claim 35, wherein Y is fluorophenyl substituted with a
substituent selected from morpholinylethoxy, —-OCH,CH,OMe, 2,3-dihydroxypropoxy and
2,2-dimethyl-1,3-dioxolanyl.

20 37. A compound of claim 34, wherein Y is 2,5-difluorophenyl.

38. A compound according to any of claims 1-31, wherein Y is a 5-6 membered
heteroaryl ring having a ring heteroatom selected from N and S, wherein said ring is
optionally substituted with one or more substituents independently selected from halogen,
—O(1-4C alkyl) and (1-4C)alkyl.

25 39. A compound of claim 38, wherein Y is pyridyl optionally substituted with one
or more substituents independently selected from F, -OMe and Me.

40. A compound of claim 39, wherein Y is pyrid-2-yl, pyrid-3-yl, 5-fluoropyrid-3-
yl, 2-methoxy-5-fluoropyridy-3-yl or 2-methyl-5-fluoropyridy-3-yl.

41. A compound according to any of claims 1-31, wherein Y is a 5-6 membered

30  heteroaryl ring having a ring heteroatom selected from N and S, wherein said ring is
substituted with one or more substituents independently selected from halogen and (1-

4C)alkyl.



15with (1-3C al kyl ) S02C1; or (d) for conmpounds of Formula | wherein Y
I's 5-fluoropyridin-2(1H)-one, treating a correspondi ng conpound having the
formul a \WOI2011Xdobd742 Owi th an acid at el evat ed t enper at BCea;S2@0/041538  (e)
for a conpound of Fornmula | wherein R2 is CH2CH(OH) CH2OH, treating a
correspondi ng conpound having the formgla I X WO

2011/ 006074PCT/ US2010/ 041538 | X with an acid; or (f) for a
conmpound of 42or mA @omputiel ef claivh 4$, Wheroimophie pytidyd whbitithtet edthnbidior mbre
OCH2CH( OH) CH2OH, treati ng correspondi ng conpound having the formula X F
/N | R3 substityqnts tad ntiygelaqtess froma F@ﬁﬂlﬁ(?%ﬁqaﬁ‘&n acid; and renoving or

adding any pf30t eci i Qo ARAHPSE cfaif €83 " GlercfY TiOTITHAGBySRALy1! bRy 8d. 10
fluoropyrid-3-yl or 2-ethyl-5-fluoropyrid-3-yl.
5 44. A compound of claim 40 or 43, wherein Y is 5-fluoropyrid-3-yl.

45. A compound according to any of claims 1-31, wherein Y is a pyrid-2-on-3-yl
ring optionally substituted with one or more substituents independently selected form
halogen and (1-4C)alkyl.

46. A compound of claim 45, wherein Y is 5-fluoropyridin-2(1H)-one optionally

10  substituted with (1-4C)alkyl.

47. A compound of claim 1, wherein:

R'is H or -(1-6C alkyl);

R> is H, -(1-6Calkyl, -(1-6C)fluoroalkyl, -(1-6C)hydroxyalkyl,  -(2-
6C)dihydroxyalkyl, -(1-6C alkyl)CN, -(1-6C alkyl)SO,NH,, -(1-6C alkyl)NHSO»(1-3C

15 alkyl), -(1-6C alkyl)NH,, -(1-6C alkyl)NH(1-4C alkyl), -(1-6C alky)N(1-4C alkyl),, -(1-
6C alkyl)hetCyc', -(1-6C alkyl)hetAr', hetAr?, hetCyc?, -O(1-6C alkyl), -O(3-6C cycloalkyl),
or Cyc';

or NR'R” forms a 4-6 membered azacyclic ring optionally substituted with one or
more substituents independently selected from -(1-6C)alkyl, -OH, -CO,H and -(1-3C

20  alkyl)CO.H;

Cyc'is a 3, 4 or 5 membered cycloalkyl ring which is optionally substituted with one
or more substituents independently selected from -(1-4C alkyl), -OH, -OMe, -CO,H and -(1-
4C alkyl)OH.

X 1s CH;; and

25 Y is (i) fluorophenyl optionally substituted with a substituent selected from -O(1-4C
alkyDhetCyc®, -(1-4C alkyDhetCyc®’, —O(1-4C alkyl)O(1-3C alkyl) and  -O(3-6C
dihydroxyalkyl), (ii) pyridyl substituted with one or more substituents independently selected
from F, methyl and ethyl, or (iii) 5-fluoropyridin-2(1H)-one optionally substituted with (1-
4C)alkyl.

30 48. A compound of claim 47, wherein Y is fluorophenyl optionally substituted
with a substituent selected from -O(1-4C alkyl)hetCyc’, -(1-4C alkyDhetCyc®, —O(1-4C
alkyl)O(1-3C alkyl) and -O(3-6C dihydroxyalkyl).
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49. A compound of claim 47, wherein Y is pyridyl substituted with one or more
substituents independently selected from F, methyl and ethyl.

50. A compound of claim 47, wherein Y is 5-fluoropyridin-2(1H)-one optionally
substituted with (1-4C)alkyl.

51. A compound according to any of claims 47-50, wherein R” is a 3, 4 or 5
membered cycloalkyl ring which is optionally substituted with one or more substituents
independently selected from -(1-4C)alkyl, -OH, -OMe, -CH,OH and -(1-4C)alkylOH.

52. A compound according to claim 51, wherein R*is OH, F, methyl, or CH,OH.

53. A compound according to claim 52, whereinn is 0, 1 or 2.
54. A compound according to claim 53, wherein R’ is hydrogen.
55. A compound according to any of claims 1-54, wherein Y has the absolute

configuration of Figure Ia:

i f
Y,,,,
R4)n
Ia
56. A compound according to any of claims 1-55, wherein R” is H.
57. A compound according to any of claims 1-56, wherein n is 0-2 and R* is F or
Me.
58. A compound according to claim 57, wherein n is 0.
59. A pharmaceutical composition, which comprises a compound of Formula I as

defined in any one of claims 1 to 58, or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable diluent or carrier.

60. A method for treating a discase or disorder selected from pain, cancer,
inflammation, neurodegenerative disease or Trypanosoma cruzi infection in a mammal,
which comprises administering to said mammal a therapeutically effective amount of a
compound of Formula I as defined in any one of claims 1 to 58, or a pharmaceutically
acceptable salt thereof.

61.  The method of claim 60, wherein the disease or disorder is pain.

62. A compound of Formula I as defined in any one of claims 1 to 58, or a
pharmaceutically acceptable salt thereof, for use in the treatment of pain, cancer,

inflammation, neurodegenerative disease or Trypanosoma cruzi infection.
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63. A process for the preparation of a compound of claim 1, which comprises:
(a) reacting a corresponding compound of Formula 11
—~N
» L
Y: X -

#—N N
RO ) OH

X o)

1
5  orareactive derivative thereof with an amine having the formula HNR'R?; or
(b) for compounds of Formula I where R' and R? are cach hydrogen, reacting a

compound of Formula ITI

10  with an inorganic acid; or
(c) for a compound of Formula I where R? is (alky)NHSO,((1-3C alkyl), reacting a

compound having the formula IV

(R4)n_<x) NH(1-6C alkyl)NH,

v
15  with (1-3C alkyl)SO,Cl; or
(d) for compounds of Formula I wherein Y is 5-fluoropyridin-2(1H)-one, treating a

corresponding compound having the formula VIII

~© / ) N
X
(R
VIII
20 with an acid at elevated temperatures; or

(¢) for a compound of Formula T wherein R* is CH,CH(OH)CH,OH, treating a

corresponding compound having the formula IX
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—~N
- L
Y. Rx S
AN
R P! N
X o L(\o
(e} ‘
IX

with an acid; or
(f) for a compound of Formula I wherein Y is fluorophenyl substituted with -

OCH,CH(OH)CH,OH, treating a corresponding compound having the formula X

F
—~N
Ty L0
0 /\x) N
RY/ ° ®

X
with an acid; and

removing or adding any protecting groups if desired, and forming a salt if desired.



