10

15

20

25

30

WD 2009/ 108838 PCT/ US2009/ 035422 BRI DCGED, BI CYCLIC
HETEROCYCLI C OR SPI RO BI CYCLI C HETEROCYCLI C
WOBRRbNESBBS/ES OF PYRAZOL( 1, 5- Al PYRI M DI NES, MXTHIOBE809/035422

?W@%%@Hﬁeﬁﬁﬁ Bl i i HéiteroceLic

DERIYAIMES OE Y RAZL O, érAiBY&HVIﬁUUESL METHQORS FOR'RREPARATION
useful for inhibitingyg kl{?‘]f g h of certain cell
types. The invention iIs rected to certain bridged,
blcycllc het erocyclic or spiro bicycic heterocyclic
d B pyrazol o[ 1,5- a]pyrimdines, their
armaceutically acceptabl e salts and
nmet hods for their preparation and use. The bridged,
bi cyclic heterocyclic or spiro bicycic heterocyclic 10
der i Ve prasenonventionzelpiss 10 Bew]qyyazorl tibradryrimiding cempositions that
I C i n Gt
are u%'f'flﬂ%rhmﬂfbltﬁﬂng noffall gt WW‘éf &&&n@s@%%% €Flégg?rﬁ)ieﬁtlérprsnarected to

of Receptor 05|ne R'nases . ~Kinases.
ceﬂal%h@ﬂ@@bmmlmemmcngw'@\blmc heterpcitelict degjisatives @frpysazolo[1,5-

a]pyrlﬁl?ffr{ %Sﬂ&%dg% mﬁ&g@ﬁ%ﬂﬁaﬁaﬁéﬁ%ﬁ éc&ftablgsﬁ?sf afd thetfiods for their

al so escrib
prepafalipn i @t iushs H@el\/bmgﬂde)bl@'lcll@lheterDWCL@sLm'eﬁﬁ)lED bicysic heterocyclic

9Bk t Al t d
cervehiyy o ppap e Ao kB PGB o Lol Relarn Rl cont
oncogghic forits Qhiiesgiee TH oSG 7<2'«‘na§¢80< Ra990y Rabingeas shi et

al., in Biochem and Biophys. Res. Comm 216(2),
526-534 (1995). All three Raf kinases are functionally

FIEL

BACKHGROUND OF THEAINVENTIONman hemat opoi etic cells, and

their aberrant expression can result in abrogation of
cytoki ne dependency. Their regul atory nechani sns
d' ff Qb |sn? Wigigefe %Jﬁggpr@‘s | ﬁ’ﬁ)‘&%%m%@n&%@sﬂ@%ﬂ@ Raf and C-
di tional serine an rosi ne latTon with
Raf (etlmkm@wregss diafdi. aSh@ea@th@@é\ p@t@ilﬁaﬁm%w Gubreycatiali tryLeukemla
12(|2)a$9(%e¥§29' (ﬁ@@is)bgy IN%%w%«&%u”eteél ¢H Mol. laRd EMROai. &), 28%356@41619988) by

(1999) ki nase appears to
Sltharrmdﬁmmtgaieﬂn @ma@en@: ha§7e75ab7t8i0v(|1990)t k¥ rKagishhet ala-iRatiochem. and

Bioph{d. =€ CBFnt>- 2?@( )KE¥R584 (1588). tmrtﬁt%e%gf KH=28S 8% ﬂ%@t)bnally present
critical roles i'n the transii ssion of mtogenic and

in certgift huragi pemaiopoistie aellss anwiiRiF aherisat exaressianeearneieshly in abrogation

of cth@H@&n‘dBné@ﬂﬁhQﬁ’@?dq WHIBH et %ﬁ@ﬁ%roﬁﬁer% AR ICRAPSH RXRaf appear
116, 855-867 (20 % I ndi cat 1 ng

to requiraaddigeralfsesn®and triopiag eXhosphordatiase wihia dheiN regiemelethe kinase

domath‘Sr ﬁMta%RJ/@ﬁ@b‘ae%rrdee% Ma&Neng., ki BRED B- %‘f21'3'7%28331999). In

d receptor tyrosine Kinases of the plateleét-derive

additioqy, GuRel HeaseGPPPaGdphaYe emwmylgheaﬁaw Kinge ap¥\dy dean ¢iffrer A-Raf
kinasé o} 'C’ﬁtameQm'aQe CRRIC %re@yRéflﬂlﬁéds'eQr}ﬁ Plorifd Q&Hé \{ﬁl & transmission of

am no acid. Structural stu ave rOVI
mitogeip ene anti- apﬁ@ﬁogms@naht B-Rafykinasese fmgwntbn mﬂ@i%m various human

canceld c irCe 0 a that' $pecific Raf
%%@%%% rHearty \Whikl &r iB@efN96989Y- §67h@b é)oihtd% ﬂﬁ‘é’ oy

Huxtanenbrane reglon Is also a
kinasesnase RsRpeated Mt canaer Jég@wm@@mysmnsﬂhreﬁnwﬁtkmaée B-Raf kinases

and r&%}?_{oﬁgﬁos@?'ﬂﬁl%eé&gﬂwe platSefderfvR8 Qftdwth-1actVO £ BPRF IBSEPR) family

are frequently activated in cancer by mutations of an equivalent amino acid. Structural
studies have provided important insights into why these very different kinases share similar
oncogenic hot spots and why the PDGFR juxtamembrane region is also a frequent

oncogenic target, as described by Dibb in Nature Reviews, Cancer 4(9), 718-27 (2004).
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B- Raf encodes a Ras-regul ated ki nase that nedi ates
cell growth and nmalignant transfornmation pat hway
wa@edopmessson t hat controls cell growh and sur vP@HIS2009/035422

Act i asb. | ,
cascaqeiopoBle KTGHR R KR T 88Y P plehufapd matgnan
transf@fmtieusoatmmaw aetivatign didteroniralg eadll gropioland ewativabn, Activation of a

ent [
Ras RADORAC bl BEFICH] a0 08 SEARSH 01 TG s o e co
nucleysa |ultigredely affspfmon@lls pegligrationa apeptesis, e¢lﬁ$reauﬁtlpo rangf transformation.

. ) di
oS RSRRRES LS KRGS k15 FRRERC ol oo i
smallexrighctign Hljthrympeatern ingluding thase of(th(ng)reNatru ras rgpgriedyyDavies H.,

et al. E@@Gﬂt INpur8-Fato d@aﬁﬂ%’ﬁg/ﬁ R?E%\@’Bal'éﬁ’ pe é‘trﬁqgﬁ?&ggg\l?}ijlrev\g;]& 934.

tat’ed 1 n various cers des
Recendly, BtRaf(zgoagencehawn tisbe gsqugsdly. thamr inyarpuE drvsnagl eancers, as

descrlﬁgmr\;\/aﬁ U . *“(9062}% é@ﬁ ké nasxeadat BYRY rﬁﬁlrakl{r%[cfl ;? account for the

n 1 n non cel' | "l'ung carci nomas
MAP @inesai patBvRafacivatiani eamemerpor nedsmall datl dung agsdanag ¢NSCLC).

| tg
coual BUPARARRE oo le nsensial opHdaRa A0, BiEly” svonay
suggestintgm thafo SeRafn mu’@tioaﬁohnaé\lsqtrﬁjsaret h@alléatwaly gigferent from those in

meIanB Eap%héctr‘fgréfrﬁé W?h&%&%ﬁl@ndlh@ﬂ%ﬂc rﬂ)‘éﬁ/&(ﬁana%g cancers and

anonms in res ki nase I n |b|tors
melanggwe i bepanpeKar Bebkindes intbirs. ,as desubem dygkagsarides et al.,

Onco@%ﬁ%%(??ﬁ%%@Z%%gg (@?@494%06‘69 é}iﬂagoét iiZ?tClﬁ ent dpﬁnlgn in Invest.

Inio 1436
Drugs( 2003) .14Ap{1A6LIJROQUTC dvifeugh lnczzmmﬁm tR&Fn@ufaiong immuman lung

canceH"rIﬂgY ARG S SubEBYoritdRBLs! Je}‘ns@vé{bbl%?g%éé;)i th[att)égg %s deBscrlbed by Brose

sens tive'to targete th erag rose
et al.etin gfancer nRezpacaly 6RESREPSH7 éQ 2390%997d 7000-§. ZBe@ﬁt aplication

il . plication Publication No.
3 S

Raf ki nases are al so key conponents of
signal transduction pathways by which specific

s pBALKESTE 18 AR e Soutnen BT Mgt s dbefin aefpwagsby which

specifrce@erfat:ellhﬁckartelﬁtnuﬂ Iaihat Bmlsﬁﬁt%”pléot@pmisestmtri‘i;ﬂnﬂ@l’@f cells. Actlvated
t e a rane. nturn r
coll SRS CPiRptE PO BelTRR. PARETS af el Rl ohr BEChe ho plasma
membipdras pibick | &t eumndel\;ﬁémt | art eactivere | RbT Emﬁblnsl Actipsteti eRaf proteins
R
phosp GBS A0 BB A AiaH TP RIS JUTESG ER G MEK2. In tum
activatedt MBS catalyzey phesphpryttien and kiciasien bMQ(FM)M uﬁltd@ri-ﬁityat@ﬂ protein
inas YRBYE K gt o P perup) 9tk OGS fubgTalee 0t FvEed MAPK are
directig &Jr lindir@tctly e%g?raseﬂt \tv;ﬂn e d:e]hlhhf r?ﬂ?@hﬁ@htdléélm&r e(hhlaﬁdrgﬁental change.
nmut at i ons haye been sha r edi ct
In fach%ﬁaf ’T\‘Ht%}m?ohadﬁati"??&cg? goapre,g@k Sef‘ﬂﬁn% t; prggeological MEK
inhibitinedyl snadl recladiee inhibitbist tyr Bnithyg tuinidr igraveth tru BIRaf giudavtixenhografts, as
desorifed By SO o NEBTP or s REEH 5, Vo, 200- Thegsssisigf ggnes have
been diestifledch n;@ﬁmslshﬁa‘teencbdemaf @ﬁﬂélh§ I/E—Giaf rB-Raframd £-Réfatalso known
rotein

as Refr§ R0 5oy YayedRandtsBRlt oGP Sobg CFaEflya are known.
Therefor@r ididebiedt#ato ailen’ﬂ‘:fplahdImgraoferl!ZRNé(nﬁbmdsﬁbmnhlblt growth of tumor
e, WD R0 ol ob TG SR Sl 5t ke o
Raf matint kinase)iBeRafi kivedse ded @IRatkimase. f or s of Recept or

Tyrosi ne Ki nases, K-Ras, A-Raf kinase, B-
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-2 WD 2009/ 108838 PCT/ US2009/ 035422 Internationa
W210en088BRIbl i cation No. WO 2004/ 052315 descri bRGT/US2009/035422
Cert ﬁ'ité}ngty %Pth%n{(bﬁ‘%SnérPNbb\/\kPé@om?ﬁ%HH%g&utfe%réeﬁbi‘ﬂ tyrosine
bi cyclic Subst i tut ed pyrazol o[ 1 pyri mdines
kinaseHpWwéitets, includingrdectgieciicyislic gelistitited, pyrazolo[1,5-a]pyrimidines. However,
no brﬁéé@zelc?({hv!: rgid?cy[ﬁ '5rgelgyd'malnﬁgv\’rv%g?ﬁ§én?Iﬁ%&:‘hbgﬁdan@nﬂtle is known
regarding |hesN reghdsr rm@e&ystems(;ylocludmgmbreigeés bl¢yab,<edﬂ®I@tIEtShefused to the
74 K
pyraz Y5 pp ok A E il hb ARisracipl ERERSEOAR) of
bridgeldi djayclic pgiazalebl, @pmysmwﬂlrmsru mihafenéss @ Mersk éori Bew qeempunds that
selectfv@{y iRt %‘FR%EQ%CE andstﬁgfgr% Y&k fbrnff'éé?fng dRrddsrs MASRated by
ivity and that ar se or treating iSor der s

any Reédinased Bgidgesnybigyghic kyieaslel(!. Belnvgaiinehicoyppsitons of the present
inventOA R AL %Pﬁwl'ef]w%ﬂ Lo di G FQTR AR Fréé’tﬁf%n%f i E&?s%ﬁ &36Miated with

Jlnvention tulti hi s unmet need are usertul 1In
Raf kingrest inelading sanestr agil ydlaguratigesiodnammelswi th 10 Raf

ki nases, including cancer and inflammtion, in

mammal s. SUMMARY OF THE | NVENTI ON Accordingly, the
SUMMARY¥ IOF THEINVENWEOIN a conpound of fornmula A RS R4 N

/ N NRL R3 NR2Z A and pharmaceutically acceptable

salts thereof; 15 wherein Rl is a 5-7 menbered

het sk, b MloRliolEoH8as thmbbtih ofBintlys A0

conprising 1- het eroatons selected fromN, O or S,

and said ring optionally substituted with one to four

substﬂzg uents selected from-J, -N0O2, -CN, -N3, -CHO

“CcF3,R.OCF3, -R, -OR, -S(OmR, - NR7R7, -NR
7BLOLAR7,N - ORIOR7, - ORONR7R7, - N( R7) ROORY,
- N(R7) , -NR 7C(O)R7, 20 C(OR7, -C(O) OR7,

- RE -OC(OR7, -0OC(O OR7, -0OC(O NR7R7,
NR7C(O) R7TR2- NR7C(O) OR7, - NR 7C(O) NR7R7, - RSOR7,
R$NR7§h -R$S(O) nR7, -R$C(O R7, -R$C(O OR7, -

R$C( O NR7R7, -R$OC(O R7, -R8OC(0O OR7, -R80OC(O) NR7R7,
-R8NR7C(O) R7, - RB8NR7C(O) OR7, - R8NR7C(O NR7R7,
R10, YR$NR7R7 and -YRL0; R2 is selected froman
and p%‘rmac?‘t’tl?ﬁ”y %CC@D%?@'%H}%%. cyclic aryl ring, a 5-7
menbered 25 heteroaryl ring and a 9-14 nenbered
bi cyclic heteroaryl ring, said heteroaryl ring
whereronpri sing 1-3 heteroatons selected fromN, 0 and S,
said ring optionally substituted with one to four

R' is a 5-7 membered heterocyclic ring or heteroaryl ring, said ring comprising 1-3
heteroatoms selected from N, O or S, and said ring optionally substituted with one to four
substituents selected from -J, -NO,, -CN, -Ns, -CHO, -CF3, -OCF;, -R’, -OR’, -S(O)nR’, -
NR’R’, -NR’S(0),R’, -OR’OR’, -OR°NR'R’, -N(R")R°OR’, -N(R)R°NR’R’, -NR'C(O)R’,
C(O)R’, -C(O)OR’, -C(O)NR'R’, -OC(O)R’, -OC(0)OR’, -OC(O)NR'R’, NR’C(O)R’,
NR’C(O)OR’, -NR'C(O)NR'R’, -R®0OR’, -R®NR'R’, -R®S(0),,R’, -R®C(O)R’, -R8C(O)OR’,
RC(ONR'R’, -R®%OC(O)R’, -R®OC(O)OR’, -R®OC(ONR'R’, -RENR'C(O)R’,
R®NR’C(O)OR’, -R®NR'C(O)NR'R’, -YR®R™, -YR®NR'R’ and -YR"’;

R? is selected from an aryl ring, a 9-14 membered bicyclic aryl ring, a 5-7 membered
heteroaryl ring and a 9-14 membered bicyclic heteroaryl ring, said heteroaryl ring comprising

1-3 heteroatoms selected from N, O and S, said ring optionally substituted with one to four

-3-
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-3 WO 2009/ 108838 PCT/ US2009/ 035422 substituents
selected from-J, -N0O2, -CN, -N3, -CHO -CF3, -0OCF3,

WO B009/168888 , -S(O R, - NR7R7, -NR 7S( O nRz, P]E@Umm/ossuz
subst@%&“@?&? (55‘(:01'2?/) %WCHR%% -odﬁR 7 -S(O)mR7 ;
NR'RY, GRRC(7 CFE?)NR 'R Rme %@R\Rﬂﬁﬁ 'COR’, -

C(O)R'RE RRR7RS % R7®c (OR’,
NR7CFE509§>R§%@@%§§?ER7%§%§% REVR'R'R %n@ N&f%%%%mow

OR7). 7
RSC(OF%@%e ea%;} |§1 endenthgaect:eﬁj %arbon%dl nkeél))R7

R°NRIO)OR! \fRﬂe??mo)NR?R? QRYOR ). ¥R &R’r NRIR{RING(-ORR7
-CN, al kyl of 1-6 carbon atons, branched al kyl of 1- 8
carbon atons, cycloal kyl ring of 3-10 carbons, aryl

R® Rt ian@.R%aré mmbmﬂepbrimehmf @6lgcted rdnh R@rboarikdd RS; LR-W-R® H, J,

| Cd. het . .
COIGRT S Gap, HEGhRT L gal & TRt elon. birdopbatt of 1-6
carbo@éwﬂhslr:lqa@oéikk\,ﬂi Irlﬁig ofai10 O@I’H{)}'\E all rngh 5Uarlhbmlbe|®_ﬁme$erocyclic ring, and
510 RERDERd eIy et RO 598 6o sarl ho Tomprising 1-3
heterdatitinﬁfslr séleatbd FromoN, (D%ndr&, isaidadIkyy oSU-BSJ‘artidmtﬁdnw traneheed dikyl of 1-8
carbon é&@ SUb b %e&tﬂs_egn egg%eetg@fegfc ic rg rﬁg%o n[\&n%(!j\l%eﬁqﬁ)aryl ring

is opt@&l@)slmﬁgtltuteml@%e toﬁ‘RﬁN%ﬁfuentééelé&t&?)raﬁ}ﬂﬁ{?woz -CN, -N3, -CHO,

-CFs, '%NRT%TRBBO( CE@(Q’ Cﬁ%@ 8@(“ %épw -OR°NR'R’, -

N(R" )RR ONRY ) RINVRR? CANR @RD)R’, NBIORD) NE{'CR®R7 RYOBRR'R’, -OC(O)R, -

oc OISR BEIRINE R R TR ek oy M TN RS B NRR' -

R°S(O)RSNR7RICIDNR, ~RINBIORQ) OR?CWWC( ORRBTRG)Rind- F%“BII@O)OR7

ool RGER Fong! 5k, R B e B NG R LS uneen

Ieastdﬁ%t(ﬁrRﬁpRthmle? torgprives R°6- 14 menber ed bicyclic spiro
heterocyclic ring, said ring optionally substituted
with one or nore substituents selected from -J, -NQO2,
Sis a 604 me\lﬁbereg’m n&e%ycf%érocy(ﬁz rlnﬂQWa 6 ﬂﬁ(r@rﬂ'l‘)zgred 'bM?cllc spiro
7TR7, -NR 7S , -N(R7)R90
heterocmlpnn;gggmpug opmmp@(/ @)lesjututett(/\@ RPe ar ooty @];ltystltuents selected from

J, N@QO & Nfg%chgﬁ OJOWB Ng%( &QW oRgOiI(s R7R7 NRMR GRAB).R, -

RQOR%Q% @)Féi NR7R7,

BARBOIR - C(OIOR,

O 0)RR8 QRNR7R7\R o ;
oL 0‘5%% I
ep Bt RINBER ec'ReQd O NTRIKQIR o R*((9)@RN bBC(OINR'R’,

RSOC§§)WB ceher’ al kﬁ(**o@(b)lslil:ﬁ?7 CaRBQR’ GIRE . QigWMtO)@fR%r

on ato , al kynyl 2-6 carbon atoms, ary
NRrC?(@@NE aad YRy 30 rrerrbered het eroaryl ring,
optionally substituted with one to four substituents
selected from J, -NO2, -CN, -N3, -CHO -CF3, -CCF3,
"is HRr is mepeﬁiﬂ@)tlyﬁ.elecfdﬁﬁrom NRS( O M8, carkr0Bfdms; bEBNERRalkyl of 1-8

carbon é{%}%ﬁﬁ‘!'&%g q@ryon atom Rq&%yl of 2 g(cg)rbdn atgr(ns aoz]) ryl'ring and a 5-10
membered heteroaryl ring, optionally substituted with one to four substituents selected from -
J, -NO,, -CN, -N3, -CHO, -CF;, -OCF3;, -R, -OR, -S(O)nR, -NRR, -NRS(O),R, -OR°0OR, -
OR°NRR, -N(R)R?OR, -N(R)R°NRR, -NRC(O)R, -C(O)R, -C(O)OR, -C(O)NRR, -OC(O)R, -
OC(0)OR, -OC(O)NRR, NRC(O)R, -NRC(O)OR, -NRC(O)NRR, -R®0OR, -R®NRR, -R®S(0).R,
-R®C(O)R, -R®C(O)OR, -R®C(O)NRR, -R®°OC(O)R, -R®OC(O)OR, -R®°OC(O)NRR, -
R®NRC(O)R, -R®NRC(O)OR, -R®NRC(O)NRR and ZR'", wherein R is selected from alkyl of
-4-
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OC(OOR -OC(ONRR, NRC(O R, -NRC(OOR, -NRC(O NRR,
-RSOR, -RSNRR, -R$S(OnR, -R$C(O R, -R$C(O OR,
WO RBOI@BBIRR, - RFOC(O R, - RPOC( O) OR, - R$OC( O) NRRIT/USEH09/035422

1-6 oG oran RSk e o BORGAI BRo AR U SEhY atkyny

of 2-8PcaTbos2B0Ws 0 8%AQky! 1of 63-d@rdsovrrastoms, dyylasichd@ edrkgn aggms and
i , &ﬁgy
hetero]apﬁé)?g1car o%Qg?gﬁ%Ir nEl%P ?ﬂé@&%tcar oﬁctg{jg%ﬂylkl O and
S; aryl of 6-10 carbon atons and heteroaryl of 6-10
atons, the heteroaryl conprising 1-3 heteroatons
sel ected from N, 0O0and S; 5 R3 is a divalent group

R® is & AlarRengoupliydepehsritig defdctam fadnk)alkybéf 1.6 Gafhnomat fikeny! of 2-6
carborg%t;)?mr;sY lag%lyfl %f 2—&0%%810%}9%2 ﬁ'r Begtlp[%ép)f (}Xﬁlga&yl6 (ﬁa E;Pc?orﬂleteroalkyl;

cycl oheteroal kyl; R9 is independently a divalent
al kyl group of 2-6 carbon atons; R10 is independently
*is indgnsodentlyra dvaleyicliyapiopp of QﬁQCWOFBatQmSC ar bons,
bi cycl oal kyl ring of 3-10 <carbons, aryl ring,
het erocyclic ring, heteroaryl ring and a heteroaryl
" isrimndepehtiatly deectrefrdro cydiBalkyirmng ¢fratho earboas,esie@foslkyl ring of 3-10
rin each heterocyclic ring or heteroaryl rin
carboqs, Y i1ch JOITYE AP abeiio BB 8. § MRV psgd to one to
three %aylhorOhéﬂeﬁmaW ryngsufmblh thetedcwdlit ingner theterearyl ring comprising 1-3
heteroa Sstars%; cpetds fr§$1|y| gzarfé; %Pa%%;:l"h E)Strjc}/nlalw I'&Ct'gtjt@h&' withone to four
substituehis, seJ&Fe’%i frorﬁEFB aryIR-K;Hz-ﬁU NH-S60/D)-ORAryl, ~NR) BRI, -dNRO,, -CN, -

Lﬁé%%ﬂlﬁgm c( A (57'\'( FE)S@%%FORQOR? -OR°NR'R’, -
N(RY)RWF@) ARETRNFOR! ONRIG(O)ES mﬁ)ﬁi ORI )ORG( Q(BINIRR, -OC(O)R -,

oc(0iRE FE g L) g MR MBI o, renr.

R°S(0)FC( CRBIBR', - RTGO)ER/, ~‘:WC(@)NI*??F%7 -REIOMRNR7RPC(O)OR’,

RCONR R o OREE Rand -REINSIETO) N CNE 1 LTk COR'

RENRE@HDODR!, dndl oRSNRGC(G)NBRGR; 20 mis an integer of 0-2; Y
is a divalent group independently selected froma
bond, al kyl of 1-6 carbon atons, al kenyl of 2-6

Jlsﬂlﬁ)%%rbr@tb(‘)&ﬁq) Glidkgpryl of 2-6 carbon atoms, 0, and

R7; X'is selected froma divalent alkyl group of 1-6
carbon atons, al kenyl of 2-6 carbon atons, al kynyl of
mis a Iq A Zﬁ atons, cycloal kyl ring of 3-10 carbons,
Bl%?@?é’ E@ ring of 3-10 25 carbons, aryl ring
heterocyclic ring and a heteroaryl ring, each
heterocyclic ring or heteroaryl ring conpr|5|ng 1-3

Y is ajqlialans sesiendaneagertly selastadrom adiond; allgiqt driaparpon atoms, alkenyl

of 2- G%Hﬁﬁh'éé%@%lk%ylrbf@@cér@on gl%H{s Buhsd iNprent s sel ect ed
from-H, -ary . - -ary , -NHaryl, -0-aryl, -S(Om
aryl, -3J, - -N3, -CHO CF3 - OCF3, -R7,

Xis S‘Eﬂ%ﬁ?{fﬁ% O)d,‘{YR(aKgﬂt oupﬂ % &ﬁ%@?ﬁs ﬁ%g&?l@f&ﬁ carbon atoms,

alkynyl Cff Q-B7¢arb&f{ QtdRy,, cydﬁ(a@)leﬁ?ﬁB?of 3-10 carbons, bicycloalkyl ring of 3-10

carbons, aryl ring, heterocyclic ring and a heteroaryl ring, each heterocyclic ring or heteroaryl

ring comprising 1-3 heteroatoms selected from N, O or S; optionally substituted with one to
four substituents selected from —H, -aryl, -CHz-aryl, -NH-aryl, -O-aryl, -S(O)x-aryl, -J, -NO,, -
CN, -Ns, -CHO, -CF;, -OCFs, -R’, -OR’, -S(O)nR’, -NR'R’, -NR’S(O),R’, -OR°0OR’, -
OR®NR'R’, -N(R"R?OR’, -N(R")R°NR'R’, -NR'C(O)R’, -C(0)R’, -C(O)OR’, -C(O)NR'R’, -
OC(O)R’-, -OC(O)OR’, -OC(O)NR'R’, -NR'C(O)R’, -NR’C(0)OR’, -NR’C(O)NR'R’, -R®°0OR’,

-5-
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30 OC(O)R7-, -OC(0) OR7, -OC(O) NR7R7, -NR7C(O)R7, -NR
7C(0) OR7, -NR7C(O) NR7R7, -R$OR7, -5 WD 2009/ 108838
WESDHUBBE09/ 035422 RSNR R, -R$S(O)nR , - R$CB)RUS2009/035422

RSNRF Ngé Tg B%@ %%(O)S?&%b@}\ll?%c%@m7£ C(O)OR’, _

R°C(Q) C(@?‘WC(O)RhSNRR @)CDQR an®EORERIRRIRD) NRRIVR GIO)R’,
8 d -Z-, -Z0 -S(O n¥Z-,
R R - s A

0z ; -0, -C(ONR 7Z_, -NR 7C(O Z_, 'NR

IR LT roOBRRiZe BEIgbY SRz,

ZNR'-at q]?(s))lehecm)eze,nt OlgGW‘ZL’oanlslm)m ovNRéS(bcinNRéqupoumc(O)z-
7 or »Ppharmaceutically acceptable salts
NR C@QZ@&?A %@QZN% %’h@n(i)ri dged, bicyclic heterocyclic
ring is R0 R1 RR0 R0 N ~I R21 N R20 R21 JN R2land
/10 selected from R21 N optionally substituted on
leahpwgrg%ﬁlvﬁheﬂ'nalmw e a¥e@bl y substituted on one or
nore carbons wth R21, wherein R20 is selected from
H -C(OOR7, -C(ONR7R7, -C(OR7, -S(OnR7, alkyl of
1 6 Tear paeat dnwsntibn anbecpratided of cdmpBourar befn fatmms, A and
phar Wbtg:lal%gﬁ A n gélﬁs@%%o av(/fgq%glﬁghq_y'h%%ggdé/&liclﬁet%ro%yclic ring is
heteroaryl ri ng, ggoch het ocycl | c FRZIOng or het er ogblyl
ring conprising -. het e gcted from N, |4\0 QRO
S, eacfi{of the 0 21;@ Car b\n ONgLq br afi¢heéd
al kyl =R car bo ato ryl ri G het er ocyBL|
ring het er oa 2qlnghd)ptlonally substituted with
Se'eCtQ%EfOT"o f our substltuﬁénts selected from-J, -NO®2, - CN,
-N3, -CHO, -CF3, -0OCF3, -R7, -OR7, -S(O)nR? -NR 7R7,
-NR 7S(O nR7, -OR90R7, 20 ORINR7R7, -N(R7)R90R?7,
optionaly SISRRINRTGY nitroddV GHORE7and Gtion&F, subs(it®edRA one or more carbons
with q}@%NR?R? - OC(OR7, -0OC(O) OR7, -0OC(O) NR7RY,
RN “NR 7C(O) OR7, - NR7C(O) NR7R7, - RSORY, -
RENR R, -R$S(OnR7, -RC(OR, -RC(OOR ,

: mo%%% iggﬁgﬁefi meO%c@@i@RRSOC( N?%% B, -S(O)mR’, alkyl of 1-6
carbon B@N’@@(e@:ﬁgy a_!?ylad’fq -9'EdBon %Rﬂns':\’%%clbﬁl&ﬂ @lhg%ﬁ‘ 80 of ¢=PHBfE, aryl ring,

- CHO,
5-7 me@p@)qqpheteromhc RNy and2551 %mt@,’@ﬁ:\ﬁetec@g@pg each heterocyclic ring

or heter%%ﬂ\'ﬁﬁﬂ@mprpﬂﬁ@)m%%atom@ REIRRNRORT N, ONB A Wthe alkyl of 1-
GO CR C( og NR7R7, - (O R7, -0 O CR
6 carbqr(a@) 7lp(?ncr|\@7grﬁyj) bm( PR —,aryl ring, heterocycllc ring and

heterﬂ%%@dﬁ@@w subSRéd WI%&“I%? Rrtour Eﬁﬁﬁl@eﬁf?selec@pﬁ@n'?ﬁ; -NO,, -
C( ()) NR 7" 7 o7 7 7 9 7
CN, -Nj, - H cr—“3 -OCF3;, '~ -R, oR -S(O)mR’, -NR'R’, -NR’S(O)sR’, -OR%0OR’, -
OR°NR'R’, -N(R7)RQOR7, -N(R"R’NR'R’, -NR'C(0)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -
OC(O)R’, -OC(0)OR’, -OC(O)NR'R’, NR’C(0O)R’, -NR’C(O)OR’, -NR’C(O)NR'R’, -R®0OR’, -
RENR'R’, -R®S(0)mR’, -R]C(O)R’, -R®C(O)OR’, -R®]C(O)NR'R’, -R*OC(O)R’, -R®OC(O)OR’, -
R®OC(O)NR'R’, -R®NR'C(0)R’, -R®NR’C(O)OR’or -R®NR’'C(O)NR’R’ and YR'’; and

R*" is selected from H, -NO,, -CN, -N3, -CHO, -CF3, -OCFs, -R’, -OR’, -S(O)nR’, -NR'R’, -
NR’S(0)nR’, -OR%OR’, -OR’NR'R’, -N(R")R?OR’, -N(R"R’NR'R’, -NR’C(0O)R’, -C(O)R’, -
C(O)OR’, -C(O)NR'R’, -OC(O)R’, -OC(O)OR’, -OC(O)NR'R’, NR’C(O)R’, -NR'C(O)OR’, -
NR’C(O)NR'R’, -R®0OR’, -R®NR'R’, -R%S(0)R’, -R®C(0)R’, -R®C(O)OR’, -R®C(O)NR'R, -
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15

-6 WD 2009/ 108838 PCT/ US2009/ 035422 R$OC(O) Rz,
- R$OC( O) OR7, -R$OC( O NR7R7, -RSNR7C(O R7,
w0 MNM:D) OR70r - R$NR7C(O) NR7R7 and YR10; wheCHUS2009/035422
8 rar 7 oVes eselgsnp? 7
R OC?@FPFW i on abgéﬂ r o%gﬁ(@gﬁﬂ g?rrageﬁ%rtg(o%con%g% %OrROR or
RgNRc,Cd@rbINRsR Agd YR dvmmmd bfmfmmlai are gefingd above.
pharmaceutically acceptable salt thereof and a
pharmaceutically 5 acceptable carrier. The present
| nvemhé presahsinv@itioviaspriohiaesaqgatmseduticslngoatpokition somprising a

comp Conpc{frg(irlgw% gé’lngflﬁggﬁ%‘%{“g%ﬂq& qa‘ége?qté%l%réglgg*‘erqqq and a pharmaceutically

acceptalzil'@lc@&tdro!’l TWFt presédieinventivas efﬁb nbrlobidbé Ngharmaceutical compositions
1ar maceut i ca unds or chenot eutl c e

compIRIEH ZOpRAN R Sl PR yA s c 8 pppcR e R poooRiat, Slo ereof in

combuhawcenwutnrbtmsrovhamma.bmghmrﬁn%euraau agn@omap@umbnﬁﬂtherapeutuc

NR2 10 A d
agent A e PRSP VA EeeRlBIBTER « o t her zof : conpr | si ng

the steps of: (a) reacting a substituted ketone of
formula 1 R4 R3 orRYy O with an acetal of

N, NdiT B¢ Q;;qse@trim‘[ig@ pesyvidgs agpethad fagfmaking a compound of formula A:
N, N-di al kyl acetam de, to provide an 15 enam none
conpound of fornmula 2 R4 R3 or R5 ~N(alkyl)2 0 2 and
(b) reacting the conmpound of forrmula 2 with a

substituted 3-am nopyrazol e formula 8, -7 WO

2009/ 108838 PCT/ US2009/ 0§542 R2 N

-

R1
" Sy
R3" N

R2
A

and pharmaceutically acceptable salts thereof, comprising the steps of: (a) reacting a
substituted ketone of formula 1

with an acetal of N,Ndialkylformamide or an acetal of N,N-dialkylacetamide, to provide an

enaminone compound of formula 2

R4

RS or R%H\/N(amynz
O

2 : and

(b) reacting the compound of formula 2 with a substituted 3-aminopyrazole of formula 8,



N8 H2N H to provide a conpound of fornula A, wherein
R-"oJ, m W X Y and Z are as defined above. The
w@e@9ass3s nventi on al so provides a nethod for PERUSZPOH035422
conpound of fornmula 5 AA Rt RA N N ~ Rl R3\NR2
A and pharnmaceutical l'y ac epf abl e salts thereof;
conpri sing the steps of: Sfeacting an enani none
conmpound of formula 2 R4 rg R5. ~N(alkyl)2 0 2
10 with an am nopyrazol e4 frormula 8a RL N H2N H 8a
to provide conpounds of formula 3c and 3d RS R4 R4 N
NNN RL | ~~r JamMr RL + -"'NR3 N 3c 3d -8 W
9 08/ 1-(ob) Lhogen 0 -
o pro e PP b s ol Far i 8 Jo - a Tt & a7ouEds’ dofned
abovegne or bot h

The present invention also provides a method for making a compound of formula

R5
R4 N
~ N \ R1
" S
RN
R2
A

and pharmaceutically acceptable salts thereof, comprising the steps of: (a) reacting an

enaminone compound of formula 2
R4

RS or R%H\/N(amynz
O

2

10  with an aminopyrazole of formula 8a

to provide compounds of formula 3¢ and 3d

\fiﬂ“ + fmw



10

15

20

of conpounds of fornmula 3e and 3f R 4 RA N RNRL +
\~ RL N:Lz:zzr R3 N J 3e 3f and (c) subjecting one
w@rooboods3of t he conpounds of fornmula 3e and 3fPEDUS2009/035422
[

) et gbgﬁé?%tﬁ R the cohsdpts bt OB Rk e} e Bfe or born
of comgnuads ot fermya geiad 3bne or both of the conpounds of the

i nvention. The present invention provides additional

i ndependent steps of separating conpounds of fornmula

3c and 3d prior to the hal ogenation step, separating

conpounds of formi’a 3e and 3f4pri or to the pall adi um

catal yzed, Suzuyki upl\li ng st eﬁﬁ arating 10

conmpounds of for NA Rer+t he | paljl ach catal yzed,

Suzuki coupling s ~t/espect iRg e i nvention

al so provides methods flor inhibiting Raf kinase

activity in a cell gonprising contdcting a [1 with

a conmpound of forrmula A, whereby the conpound inhibits

R : I ¢ ki

(© suBERn gr 8 st GFlne wIMIRRRS of K S ol [N catalyzed,
Suzuki soumiieg pisingeary! pmheiatoaoh bafosis peidss Pdeeresprading dotsate esters to

daleaty : ' ~Rafi, Ki nase, nutant B-Raf
Iorow(ﬁl%iOﬁgsdé%gtrhadc?:-tlﬁe &ﬁﬁ?dygggéggggrl@@&?n'condi tion, said

condition conprising cancer or inflanmation, by

admnjstering to a patient a arnmpceptical |y ,
o { eLb vEeR PR bR catoRT FoERaGPk stop, of separating
compdungis esfitforinfive Bt iand 3o erivrde sherbiblbgelsatiof stére alepa@ting compounds of

i di seases O0.associated Wwth a f ki nase .
formuep e BPE o 5 r P S oAl SUPHRLLGUP ik SRD Boraqparating
compdundaseforanld Aaffafthd palzsiRim batalgded, ISugtieicotyinhGtep, respectively.

patient a conpound of fornmula A The present invention

provi des nethods of treating a cancer associated with

Raf L F , i , S Lect , T

o bl TR SHELTGIIS CRLES GOARIEE RH LB cctiy n a co
comprsinsh pRfeEing st eateltith a compaund ohfoymulauh gvheselciheaompound inhibits
activitgléf B.Rdf ikiBEe s@fe?%ﬁafhﬁn AR B RKEnase ImW¥Ent B-Raf kinase and

009/ 108838 PCT/ US2009/ 035422 DETAI LED DESCRI PTI ON OF

C-Rafjq@seNVENTI ON Defi nitions The fol | owi ng definitions

are used in connection with pyrazol o[ 1, 5-a] pyri m di nes

of

The present invention also provides a method of treating an A-Raf kinase, B-Raf
kinase, mutant B-Raf kinase or C-Raf kinase dependent condition, said condition comprising
cancer or inflammation, by administering to a patient a pharmaceutically effective amount of

a compound of formula A.

The present invention provides methods of treating mammalian diseases
associated with a Raf kinase selected from A-Raf kinase, B-Raf kinase, mutant B-Raf kinase

and C-Raf kinase, by administering to a patient a compound of formula A.

The present invention provides methods of treating a cancer associated with Raf
kinase wherein the cancer is selected from breast, kidney, bladder, thyroid, mouth, larynx,

esophagus, stomach, colon, ovary, lung, pancreas, skin, liver, prostate and brain cancer.
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the invention. The term"al kyl" refers to saturated
al i phatic groups of 1 to 8 carbon atons, 5 including
W@ 200ailedsss chai n al kyl groups and br anched- chai PCHUR2009/035422

DETANED BESCRIP PR 8?%& [ENTIBN®L T al ght chain of
fewer carbon atons in

its backbone. The term "al kyl" can be used al one or
Defi ﬁ.s art of a chem cal nane, such as "al kyl ani ne". The
efinifign "al kenyl " and "al kynyl" refer to unsaturated
al i phatic groups anal ogous in I ength and possible
substitution to the alkyls described above, but which
cont ahe fallpwingedefinigipes awuksied I@lcomrreopprem PYEaZbiohL e-atygmidines of
the inGEHiRdn. r'ﬁ%‘)fé%' ¥ﬁ°(k/ly refdieiol @Jtlﬁpate%yéﬂgﬁg goupf SEarS é arbon atoms,
sat ur at 'y unsat urat phat
includingriright-clzain @Ikybgr@ap@@nd Hraebed-chain mthyhgrqwnar Iarmwe@ﬂbodlment a
stralgﬁ)cycﬁcllaﬁ’iaérlw Jhbag:ﬁal aJ\S/I pé@@%ﬁ%@ve?%ﬁ b%ﬂléf(%/ s f |E§3l§ackbone The term
| ess ot herw se |ne e term™ar as used
“alkyl r@nebe] useg ékoeesortaé @ﬂﬁt alr @@a@m@abaarn@cwhu as raiveangine”. The terms
h
alkengf Snd él)(%ﬁ A el @niﬂut‘é?écpﬁrﬂ)haﬁ@g’l%upé %ﬁéngbJ&m IE@Yth and possible

car at ons Sl ng
substl(lw@ﬁd@ybqe |a<Hsy|Sodesmb@<ﬂ [ebeve:j tmjgNhI@rs gantapgel h@st oe gguble or triple

carboh-c 368 Géh\ﬂalr@%écyvely‘heﬁ'ﬁé Net LRI ky‘Pn?ef@r% fohgatmeﬁél{3 or partially
is aromati ¢ ring position o the ary
unsatuyrgtegtaycliealphetic ﬂ@@/c‘aofé’nbl W qarbrveatoms, inpledidaunbragched cycloalkyl rings
e enyl
and bi%"hgmra](g%%ﬂé IRM‘%’WS}EM yﬁégé:gtr%ﬁm% gﬁ%dpttrgﬁgwyar@h 3Ylused herein,
refersggtagtqrpm@ carpacysliel moielyy a-9 hﬁvﬁ@rfror@@rZQ)ﬁqpon atoms, including from
; t I
610 e e 2 81" nIE P8 (BB B ple s Heclogether or
linkedj epvalaptly, ofhezeic gt !ﬁ@ﬁypn@pbtﬁp ringg 'w@r@é@t'%tw wnt@éle rmg posmon of
the arglerﬁblﬁﬁ)dma%1 be (fo%lghtll)hlﬂk@ﬁ QKW defﬁ\%d hed d%ﬁé@udﬁjrge@én%s of aryl
romat’i ¢ heteroc Ic ring system e. aving from
includg phgnyl |aﬁg napibifs hﬂ«ﬁlrylrgrqwrr@é bg cgqtlﬁ@aly substﬁ@te y In addition to other
optlong}‘él}tismu@nt%' fP\gSa Ilfﬁ‘&ﬂ) ﬁ?g%ﬁ@%ﬁstﬁuteb 'bgié‘ﬁ%x%%‘{lﬁgtﬁﬁ‘érlt%eamng one of
wherei n at eas one o he rings i aromati c
the ringj aggoNA9Me svadl of covrsb@y| efidte- het eroatoms, e.g. 1 to 3
het er oat ons, selected from nitrogen, oxygen, or
sul fur, mherein the nitrogen or sulfur aton(s) are
opt i Onieks yotRerwisd defiresdl, the tehe hietarcaen 0%$)he&§|ﬁ means an

sonGRRle BB S Ao 00 S LSO P e sl

ring ode]fuitupmdmtgjse‘nsezﬁiogsmﬁeuo:t linked cOualématiyl a/he@rraaplbag adle of the rings is

aromaich_ Ireno?[g%dp'laﬂc' g‘lgronfa %r%ocrléﬂé{e‘ro#ﬂﬁg G&t \\f)osdpgprogﬂ ocs“nusp selected
from nipgd€ opigennal |sylfsibetaréint td. nltrbgeadd)lrtsmf[]r taﬁ)rﬁl(ish@re optionally
naI substjtuents, het er oar
oxidiz e e iR oS oalitty Afi ek A MR Sho fRgiion of the
hetercralryignclatybmay tﬁﬁ)cawmmwl inkpdrtb the definad obeyical)rstrupturel heSuitable
t er oc. c", "heter cl e het C
examiyES O ARSI HELAR Sy RUE Sl RL  EhdBobA SE Y Indo 11, The
heterdaoyl gratpabbebe sptianaly e@bsntut@ﬁr fini alditipn W sthiet baﬂcﬁﬂl substituents, the
r yclic het clic rin
neterdd T e % P s PHEUES & 6RE bR beh bB e R ¢ Hgo carbon
atoms3Sy paeof a eaponyigvoupg from5 to 7 ring nenbers. The
heterocyclic ring nenbers are carbon -10 WO
2009/ 108838 PCT/ US2009/ 035422 atons and one or npbre
het erRaLGHT shefer@eydlict CheteRBYEE 08 HEReroSRIYPCALAséd BBein can be

ni trogen,
used mterchagngeably to refer to a stable, saturated or partially unsaturated monocyclic or

multicyclic heterocyclic ring system, including a spirocyclic and bridged heterocyclic ring

system, e.g. having from 5 to 7 ring members. The heterocyclic ring members are carbon
-10 -
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oxygen, and sul fur atons, wherein the nitrogen or
sul fur atom(s) are optionally oxidized, or the
WOREp00ESEs at on(s) are optionally quaternized. A¢EUS2009/035422
atomshSJic? %V&J re *ﬂ%{)%é%&r}’]&' " tbegeﬁ&g%%kaﬁhs s%ré&% B nitrogen,
e opt |ona y subst tute I'n dition to ot h
OXygeOpancb pelfur atdyes,iwhesein ghe nltregsn leeselfuayen(sg areh eptmna&w okidized, or
the nlt‘P{PDe'}lleJt%gﬁ)épé éé[}gtlogﬁ @uodr@}ﬁloz g, 'ﬁlrébtﬁt%t%rté)ﬂ (glgblgéfeI%Ey&é(Br heterocyclyl
group panay b¢ (g)tl@aalb/oﬁybst@;t@d}p Inﬂ%jdhlgﬂetoo@ytﬂn@ptlonal substituents, the
r r I r Iy, f
heterc.%gélg, ?‘Sﬁségécﬁc@ orhﬁét%?%(]‘(ﬁﬁ %bmg rﬁéJyDi T obﬁ%g%tg@tggl : CSH%X? substituent
meaning efte Pk rlnge:almreatmscia QalﬁiQ’ﬁga Spgro8yh g@undeahe cheterocycllc
V. ; term
neterdt i 4 Rl o Tb Al PR e U | g
system fused to another ring systemon non- adj acent
ato vvhere, east [
et o b2 8 coior hEBT LS P Bl IS P b Brggucto ring system
bondeldite wabther rifg $13tedy at tteBameet@nhovi ded i n t he Exanpl es
section of the specification and include, but are not
limted to: R20 R21 R20 R20 NI R21 Nr / R0 R21 R21
and irgtdrN era’ INlc};élcR?éfer'él te%tHé?é‘r%l:yéflcﬂ’\?%géﬂal‘ﬁtfﬁged)fb another
. nitrogen with optionally substitu on one or .
ring sygiem @aﬂ%ﬁéjacwttaﬁomlwh%@t d¢ast RRO the riggsystedd is raogterocyclic
8 U ¥
o, L e S ST Tyl ] o
sectlowéth@aqpﬁylﬂcationgﬁndﬂn@ldpob@taafb@ﬁ%hmlmdyp ring, 5-7
menbered 20 heterocyclic ring and 5-10 nenbered
heteroaryl ring, each heterocyclic ring or heteroaryl
ring conprising 1-3 heteroatons selected fromN, O or
S, each of the al kyl of 1-6 carbon atons, branched
al kyl of 1-8 carbon atons, aryl ring, heterocyclic
ring and heteroaryl ring goptionally sustituted with
one to Raour su tuentzﬁ ,§e| ected from:Jgz N2, - ON,

| - NE ﬂg?? mmw -NR 7R7,
R7R TORYORY, La@ NR7 R7) ROOR?,
- N(R7) RONR7R7, *NR7C( O R™ - (O R7, O OR7,

-C(O NR7TRR*'-OC(O R7, - OC(O) OR7, - OC(O) NR7R7,

NR7C({ O R7, -NR 7C(0) OR7, - NR7C(O) NR7TR7, - RSOR7,

-RSNR7R7, - R$S(O nR7, -R$C(O R, -R$C(OOR,
optionaH%ﬂSﬁ(t@)lNEd%n nitrBEEON D) R%, and&$HI00 &)yGRIbstituted8DGrE) MR8, carbons
with NR7 O R7, -RSNR7C(0O) OR7or - RENR7C(O) NR7R7 and

RY RIO®hd - 11 WD 2009/ 108838 PCT/ US2009/ 035422 R21
|s seIectedfromH - N02, CN -N3, -CHO, -CF3, -CCF3,

nﬁ -NR ! 7S( O mﬁ - CRO0ORY7,
%is squtﬁplgﬁpm H -|Q((Q fﬁ(@)NRN@ Rﬁ(@ﬁ ))mR @Ik,y@tj ﬁg-parbon atoms,

branch&( Qkﬁz)f 1=8 carbon atoms, cycloalkyl ring of 3-10 carbons, aryl ring, 5-7 membered

heterocyclic ring and 5-10 membered heteroaryl ring, each heterocyclic ring or heteroaryl
ring comprising 1-3 heteroatoms selected from N, O or S, each of the alkyl of 1-6 carbon
atoms, branched alkyl of 1-8 carbon atoms, aryl ring, heterocyclic ring and heteroaryl ring
optionally substituted with one to four substituents selected from -J, -NO,, -CN, -N3, -CHO, -
CF;, -OCFs;, -R’, -OR’, -S(O)nR’, -NR'R’, -NR’S(O).R’, -OR’OR’, -OR°NR'R’,
N(RR?OR’, -N(RR’NR'R’, -NR'C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -OC(O)R’, -
OC(0O)OR’, -OC(O)NR'R’, NR’C(O)R’, -NR’C(O)OR’, -NR’C(O)NR'R’, -R®°0OR’, -R.NR'R’, -
R®S(0O).R’, -R®C(O)R’, -R®C(O)OR’, -R®C(O)NR'R’, -R®OC(O)R’, -R®OC(O)OR’, -
R®OC(O)NR'R’, -R®NR’C(O)R’, -R®NR’C(0)OR’or -R®NR’C(O)NR’R’ and YR'’; and

-11 -
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C(O OR7, -C(ONR7R7, -OC(OR7, -0OC(O OR7, -0OC(O NR7R7,
NR7C(O R7, -NR 7C( O OR 7, NR7C( O) NR7R7, - R$ORY,
WO RBMRIRIS - RES(O) nR7, - R$C(O) R7, R$C( O OR7, PCT/US2009/035422

is s% %S ERLNO5 mi’) 0 OR7 O, -5(0)uR’, NR'R', -
R7S(l®m%g@gﬁéﬁﬁw%ﬁﬁi7%w£\%ﬁ@%h nNFW)EQ(NFhR; W CHRIR, -COR’,
C(O)di’OVq‘?(O)NEER‘ eb@(ofwcy(sbgr@)owy'm'& SRR, W7%g@gi7y' NR'C(0)OR', -

ers_to a ring

NR?C@)NH—B% -RIORhe-RENRR, -R°S(0)4RY., a‘:igSl(@)ﬁ%nsen%@r(@dx@':<7 RgC(O)NR7R7

8 ro 7CO 3 h 7
oo R PGP TP RARIIRGY PRI o TehfefdgR ™
RENRiCHOMNB R’ yAINd YR Vﬁ'@fﬁ'@ﬁ’ll r@eﬁefl@dﬁttqvegen at oms. Each

of the blcycllc aryl ring or bicyclic heteroaryl ring
are optionally 15 substituted with substituents
sel eThedern obityclic arNCing ofMeterdiyl rikdiQefer€H3, a ridgGHBamework of
R7, - OR7, -S(OnR7, -NR 7R7, -NR 7S(O) nR7, - OROORY,
formulacroNR7R7, - N R7) ROOR7, - N( R7) RONRTR?, - NR7C( O) RY,
-C(OR7, -C(OOR7, -C(ONR/R7, -OC(OR7, -0C(O OR7,
-OC(O NR7R7, NR7/C(OR7, -NR 7C(O OR7, -NR 7C(O NR7R?,
-R$OR7, -RSNR7R7, -R$S(O nR7, -R$C(OR7, - R$C(O ORY,

- R$C(O) NR7R7, -R$OC(O) R7, - ROC(O) OR7, - RBOC(O) NR7R7,
-R8NR7C(O) R7, - 20 R8NR7C( Y RBNR7C( O) NR7R?,
- YR$R10, - YRSNR7R7 and - YRL sed herein, the term

"pharmaceutical ly acceptable carrier” includes
pharmaeeutically acceptabl e diluents and exci pients.

As used herein, the term"individual", "subject" or
"patient," used interchangeably, refers to any
ani mal, including manmal s, preferably mce, rats,

ot her rodents, rabbits, d8gs, 25 cats, swi ne, cattle,

sheep, horses, or prinmates d nost preferably
humans. -12 WO 2009/ 1088 @I US2009/ 035422

According to an exenpl ar di ent, the invention
provi des a conpound of formula A R RA N N RIL R3
\N R2| A
The symbol refers to a 5-7 membered heteroaryl ring comprising 1-3 heteroatoms

selected from N, O or S. The term “Het” refers to a 6 membered heteroaryl ring containing 1-
2 nitrogen atoms. Each of the bicyclic aryl ring or bicyclic heteroaryl ring are optionally
substituted with substituents selected from -J, -NO,, -CN, -N3, -CHO, -CF;, -OCF,;, -R’, -

R’, -S(O)mR’, -NR’R’, -NR’S(0),R’, -OR’0OR’, -OR°NR'R’, -N(R"R?OR’, -N(R")R°NR'R’,
-NR’C(O)R’, -C(O)R’, -C(O)OR’, -C(O)NR'R’, -OC(O)R’, -OC(O)OR’, -OC(O)NR'R,
NR’C(O)R’, -NR'C(O)OR’, -NR’C(O)NR'R’, -R®0OR’, -R®NR'R’, -R®S(0),R’, -R®’C(O)R’, -
R®C(0)OR’, -R®C(O)NR'R’, -R®*0OC(0O)R’, -R*0OC(0)OR’, -R* OC(O)NR'R’, -R®NR'C(O)R’, -
R®NR’C(O)OR’, -R®NR'C(O)NR'R’, -YR®R'"’, -YR®NR'R’ and -YR".

As used herein, the term “pharmaceutically acceptable carrier” includes

pharmaceutically acceptable diluents and excipients.

As used herein, the term "individual”, “subject” or "patient," used interchangeably,
refers to any animal, including mammals, preferably mice, rats, other rodents, rabbits, dogs,

cats, swine, cattle, sheep, horses, or primates, and most preferably humans.
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A and pharmaceutically acceptable salts thereof; 5
wherein R1-R10, J, m W X, Y and Z are as defined
W(ablmg/e()ssBS)OOl] Sui t abl e exanpl es of Rl i ncl udepPChus20a9/@35422

not d I

*hi opPErd Bam, Bt qhthiens, L Bk¥ion BEUEE ' compound of
formUias‘bqumolyl, i mi dazol yl, thiazolyl, oxazolyl,

pyridinyl, pyrrolidyl, oonanyI, thioIanyI,

pi peridinyl, piperazinyl, thiazolyl, triazolyl,

pyrazolyl, pyrazinyl, pyridazinyl, pyrimdinyl, and

mor phol i nyl. The heterocycll ring or 10 heteroaryl
ring may be substituted ko t e razolo[l

5-a] pyrimdine ring frane accept abl e
posi tion. According to on Rl is

4-pyridi nyl or 4- nnrpholﬁnyl 0 §|onally substi tuted
with one to four substituents selected from - J, -NO2,
-CN, -N3, -CHO - CF3, -COCF3, AR7, -OR7, -S(O)rrR?, -NR
7R7, -NR 7S( 0O nR7 ORIORY, OR9NR7R7 - N(R7) ROOR?,
and phfmm\??lﬁ@mmﬁeptahwte)tweof C(O R7, -C(O) OR7,
QQNWW -OC(O R7, 15 OC(O OR7, -0OC(O NR7R7,
NR7C( O -NR 7C(O OR7, -NR7C(O NR7R7, -R$OR7,
whereirFR@NR RJ m-WRESY GndR7are aR$E(i@dRabove REC O) OR
-RSC(ONR R, -RBOC(OR, -RPOC(OOR , - RSOC( O NR7R?7,
-RBNR7C( O) R7, -R38NR7C(O 027 - RBNR7C( O) NR7R7,
[0001} OPOéWdéZ,exaﬁﬁa%Bl& R1 m\élﬂ%blRBWa@ndorl‘éﬁﬁéh to‘Sbth’eaW €uryl, indolyl,

e, but are not I'im

pyrroly{aﬁb%englgQg@;qfwle@en%hlﬁﬁlée{w Q%P'séﬁ'saﬂ%w'x'u|"T"6ﬁ%m¥'d8"320'y'
oxazo@‘lJ b;%l'dtnw e rrBEM YoxolheH, RRIBRHE, %lﬂéﬁ&lhﬂ/lubﬁié rdd§MYthiazolyl, triazolyl,

koxy, substit uted hen | car bamat e,
pyraz@)dn RYAZVI: I%yr'dﬁ%Y' Wf'm?tm’ét arq,treQrPbliYboni the; hgterqsycligs ring or

hetercainf QY rﬁb‘)b%bl%%&ﬁgteGQthﬁ@ldezbl%H Wﬂb?f%ﬁlﬁh@r}’jﬁg framework in any
henolg Cl- C6 al kyl subst it ut ed r oxy

accepldReRGRYon. ok GRS 1At GBS oy O 8 orpholin.

option&fly §Eosatutew i8Ry ko fouhaummnet&%dtéwmﬁ -EINGB, -CN, -Ns, -CHO, -
alkoxyphepyl pydroxy yridi

k d
R, SREEXYEDRRY el dLOVRYT Gl B C0 Bl kU] O e,

N(RURWI N(Faﬂ)R?NRYRY , -NHW(@ 7|t -S:@to}ﬁcjl t@@@d)Réme@)NRP‘RhybC(oW
S ut e

OC(O&% (}%)é\{h? BheY@ICKQP%nN'a@(O@RGGNRan@Q‘ﬁy Ru %t@%uf%&dR?R?
RSS((ZP,LRWW'R%U(@R? deRS@b)@ﬁﬂaIJR@@ )ﬂlﬁ@ﬁtlt-ggﬁd(@wnow WIOR?,
R*0C WR %M@&P H%QSN&H%PR Bé?eﬁ(%'\{%ﬁut%&fow, YRR,
-YRENPERZama 0R'0i ndazol yl, Cl1-C6 al kyl substituted

i ndazol yl, hal ogen substi t ut ed i ndazolyl, halo -13 WO
2009/ 108838 PCT/ US2009/ 035422 C1-C6 al kyl substituted

' ndaéﬁ{téqle e% E,egotg Rmrn ealtjfﬁ'larg%‘?tll'njfftéhftgt ehglogen substituted

i ndazo azoly hal ogen subs
phenybeﬁz@snaﬂia/iaulfylhamldﬂosmstnt}athdopbmﬂamrdamaieyBl,lbstituted phenyl C-Cs

owor L MASOIRERIOA AN SEHTIR oy susiiod bemgrivie. O
alkoxydi lsyleltitited d dlepronitated dwddixmfcﬂnyl (mmgt)lt@ne‘d pillerly | substituted
ryrofREE SEbA] S By lea Rt A5G (inghl 829" akomyoneny,
halogére rszbstitutad oCofy | alberypbenyt.obydexynyriginy!, TheCamtimsyryridnyl, amino
pheny?r(élﬁilir{é),ngalogen substituted amino phenyl (aniline), hydroxyl substituted amino
phenyl (aniline), formamide substituted phenyl, hydroxyl substituted phenylformamide, C-Cg
alkoxy substituted phenylformamide, C4-C¢ alkoxy substituted amino phenyl (aniline), urea
substituted phenyl, benzamido, C4-Cs alkyl substituted benzamido, halogen substituted
benzamido, indazolyl, C+-Ce alkyl substituted indazolyl, halogen substituted indazolyl, halo
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and the bicyclic heteroaryl ring may be substituted to
the pyrazolo[1,5-a]pyrinmdine ring framework in any
W@ Lewenosaks e p05| tion. According to one enbodi neet/USIRA/035422

C1-Caiﬁﬁ<g?£e\ft%'ﬁ?ﬁlt%r in dNI &arﬁu&é%'(ﬁ% eﬁ_@x lsulgétlﬂﬂe@fndfa%lyuk)lé‘r}]zgmdazolyl,

rs to a het er oary
halogero mputisgiuteg 1b®2|a§u®rngtt oso-gliflydestlernzamidazoid, @iyded-®rrolodinyl,

substi oddlrh Io% |'th #&’ﬁHbl&P%ﬁ%t%&‘ dﬂ{‘éﬁlrc} ﬂRél?lu g gradiazoly

st | nt's Ct e
substlthphemF:g)theleunaber\exam mcltMQ ‘pRVare. Nt limited to, indolyl,

benzo?ﬁ%%@m&gy@?%%ﬁ%&glgwg%@7 e&z%@@%ﬁ%’w h]e monogyclic aryl ring

and the(:(o@)/pjmmteroarﬂn(r(g) Ay bm@@t@ﬂtgd tocm}gcgympm1 5-alpyrimidine ring

7, -NR7C(O) NR7R7, -R$OR7, 15
frame R b eqe R B O R RGO R |
R$C(O)NRR R$OC(O)R -RBOC(O) OR7 , -

-R8 9%5(%5& g@e N%&féﬁ 0 i Ol %O%%Ibwaw| ring of formula

According to a separate errbodl ment, R2 is a phenyl

ring or an indazolyl ring, optlonally substituted

wWith one to four substituents selected from-J, -NQ2,

-CN, -N3, -CHO, - 20 CF3, , -OR7, -S(O)nR?

-NR 7R7, -NR 7S(O nR7, - NR7R7,

N( R7) ROOR7, - N( R7) RONR7R7, )R7, -C(O R,

C(O)(R? -C(O NR7R7, -OC(OR7, - OC(O OR7,

NR7R7, NR7C(O R7, -NR 7C(O) OR7, -NR7C(O) NR7R7,
Where| 7 feré@‘g%'W mem 5@%@9}&83 Inr@c%@m rlglngR’g% S)QN%S selected
from N F@nm@( @)}IR?IngofRB E@@Wed WRB IRF &P tgumﬁvwﬂuenmlme from -
J, NOZY'%EF\I\'FNR7c:H€>L5 end-oRLOR Aegar & @WPO r\ﬂa@z@pﬂw@;&))mw OR°OR,
. r;qulmept R? |s7se$ect§dfromh en_substi t ut'ed .

-OR°NRIRHyIN(ROR'@B aN@I)BLNR&]aTHRJ@(@iR)st QURedCHRENY I -C(ONR'R’, -

7C 7 R _pRSAR? _
%bm@wu*@% (OHMREE RRESYI)R7 CIRTE, O)QJFKONRhC(O)NR R’, -R®OR/,

ted pheny Is;argaamate benzom;rll ,
RNRRIbH’ S(QJ)tan e%@d'ﬁl tRlCI(@)O@l -RIC(OINRDX %@%Ql)Rut%@C(O)OR -

REOCRORFEORT L RBNRIC( bgﬁf ORPRREN)ORCL: @mﬁb&% NRS'RbSt\r*I'\th“OedYRSNR7R7
roxyphenyl 0 hal ogen substltuted ydr oXyphenyl,
and’ﬁ% .C6 alkoxyphenyl hal ogen substituted C1-C6 -14 WO
2009/ 108838 PCT/ US2009/ 035422  al koxyphenyl ,
hydr oxypyri di nyl, Cl1-C6 al koxypyridinyl, am no phenyl,
hal ogecorgingso iat wmtemwimmnw |s bygheaylyling or an indazolyl ring,

. spbstit. ] | bsti t uted
optorg oS e thTEBTHNS COTEHinsil SRR 7R % b o -cHO. -
CF;, abkBxy sRAstOR(t e@(qz)hlehyLrﬁla7rR?arH\méS(cmR06 -@RKORY -OR°NR'R, -

L e e,

oc:(omm g@ﬁ(@)MéRitmra@ownzmm@(@)OthuRécw)NR@ CﬁgcaﬂzkyRSNR?R? -

RSO BTl Ky R QAHRR (TN S0l yT CREVR Lot CCIOIOR',

REOC@NBBRAIRINR'C(O)R’, -RENR’C(O)OR’, -R®NR’C(ONR'R’, -YR®’R', -YR®NR'R’
and -YR'".

According to a separate embodiment, R? is selected from halogen substituted
phenyl, C4-Cs alkylsulfonamido substituted phenyl, carbamate substituted phenyl, C4-Cs
alkoxy substituted phenylcarbamate, benzonitrile, hydroxyl substituted benzonitrile, C4-Cg
alkoxy substituted benzonitrile, hydroxyphenyl, C-Cs alkyl substituted hydroxyphenvyl,
halogen substituted hydroxyphenyl, C:-Cs alkoxyphenyl, halogen substituted C¢-Cs
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substituted indazolyl, benzam dazolyl, hal ogen
substi tuted benzam dazol yl, di hydro- pyrrol odinyl,
waumsmssm ed di hydro-pyrrol odinyl, dihydro-indedTU$2009/035422

aIkoxy?ﬁE@;{l %k/pghl?hﬁglf %' d%Igl}ﬂ%(yégﬂglngloéﬂqh@?%lgwllqgalogen substituted
amingj ﬁmrlyuélydmxvl aufté‘tlhxtftd piniria pleenyb fblmna]‘gléa supstitytedi phenyl, hydroxyl
. . ) | I
substlﬁg%oeE@%Mﬁd@ah‘i(%iCﬁéﬁzeaiI%cﬁgn%ﬂ%u/tﬁo dﬁ%ﬂylﬁ%ﬁa@f, N&_Bﬁ alkoxy
substisird @mind yhenys tureaitsaifisigntedi phenybnbetizamidR 0Cafad alkyl substituted
: L Lt . .
benza&gq(%,oﬁéééé} %H &Lﬁé% tlﬁgzgﬂ gg?neog)'i?lppr@ﬁ,éaafa@g)%&é%tﬁtgd indazolyl,
hanger(:@@qtime] inda@()lqj) Ralo C@@@)aﬂm subg(h@)admdazalykyperﬂjforq.ca-ca alkyl
substift@e oﬂdﬁﬁm bé?ﬁ@@?t%??lg?l lﬁ)ﬁtc))ggrﬁ %u@stlﬁﬂé@oﬂe@a&@azolyl, dihydro-

cycl oal ing o car aryl rin
pyrrol@d;mm,eq;lémlwqued|by,q;'g-|piyffolpﬁingl QMd@lm@olweﬁtmgh@med dihydro-indolyl and

did e EQiMked bigwi €aCh heterocyclic ring or heteroaryl
oxa I&%ﬁg con"pr? SF%) ngyl 3 heteroatons selected fromN, O or

S, each of the alkyl of 1- 6 carbon at ons, branched

al ky f 1-8 carbon. atons, ng,
oy SulRp S RERsRoat R i ritony ing! SuBee ftifioed. bioyolc
heterduy(clia ripige stlece@tongubst i tuents sel ected from-J, -NO2,
CN, -N3, -CHO, -CF3, -OCF3, -R7, -OR7, -S(O rTR7 -NR
7R7, -NR 7S(O nR7, -ORI90R7, - ORONR7R7, -N(R7)ROO0R7,
-N(R7) RONR7R7, -NR7C(O) R7, -C(OR7, -C(O) OR7,
-C(O NR7R7, - O R7, OC( O OR7, Rzooq O NR7R7, gt

NR7C(Q R7, - NR_ 0) 20 NR7gZQ) NR7R?, _ RSOR? / - R20
RENRRY R$S( o;%ﬂ@ R, A Qe
C(

- R$
R$OC( NR7R7 > RSN C(O)(P?or

- RENR7C( O NR7R7 a YRlO and R21 is selected fromH,

optiongg?%jtmgutéd_ %‘Rnl.’tr&gen \_/vitrNﬁ7 S?r& ﬁﬁaﬂyﬁ@ﬁﬁyte@w@ore carbons

with RRNWR@)eROOR7, - N( R7) RONR7R7, -NR 7Q(OR7, -Q(OR7, -
C(OOR7, -C(ONR7R7, -OC(OR7, -0OC(O OR7, -0OC(O NR7R7,
NR7C(O) R7, - NR 7C( OOR 7, _ NR7/C(O NR7R7, -R$ORY,

s@éﬂ@ﬁ? ,-S(0 R7 Ikyl of 1-6
G0 |\r|(F’e7R7 - -15 V\lc):(EgiiQ:/1088(3(’)§ PCT:%Q 5005/ 05ty 3 ! ©

carborpqgtm;qsy@ppapcheqtgg@g(qbﬂfﬁwarbop@w@)cmﬂw ringeRIR7IG @y lpoms, aryl ring,
5-7 me%é‘%ﬁq{e@r%%% rlng %B‘%Z% Q)eM:gePgd ﬁé‘t@ro\é%% V\'Q§d'hel‘1élerocycllc ring

- are defi ned above. directl
or heteroaryérle@p%ww(lm%?@rhe&mt@rr@§et9&¥e@|d‘mnn N F@e@[)s eﬁéh Pﬁ@e alkyl of 1-

6 carBé(r'f S| BrapcrddPyli k%/r”o?“ﬁ@ cfa'rtﬂtﬁh LIV K kg RetBED&IC ring and
accept abl e posifions al so nay

heteroaryl ring optionally substltuted with one to four substituents selected from -J, -NO,, -
CN, -N;, -CHO, -CF; -OCF; -R’, -OR’, -S(O),R’, -NR’R’, -NR’S(0),R’, -OR%0OR’, -
OR®NR'R’, -N(R"R°0OR’, -N(R")R°NR'R’, -NR'C(O)R’, -C(0)R’, -C(O)OR’, -C(ONR'R’, -
OC(O)R’, -OC(0)OR’, -OC(O)NR’R’, NR’C(O)R’, -NR’C(O)OR’, -NR’C(O)NR'R’, -R®0OR, -
R®NR'R’, -R®S(0)R’, -R®C(O)R’, -R®C(O)OR’, -R®C(O)NR'R’, -R®.OC(O)R’, -R®*0OC(0O)OR’, -
R®OC(O)NR'R’, -R®NR'C(O)R’, -R®NR’C(O)OR’or -R®NR'C(O)NR’R’ and YR'’; and

R*" is selected from H, -NO,, -CN, -N3, -CHO, -CF3, -OCFs, -R’, -OR’, -S(O)nR’, -NR'R’, -

NR’S(0),R’, -OR%0R’, -OR°NR’R’, -N(R")R°OR’, -N(R")R°NR’R’, -NR'C(0)R’, -C(O)R’, -
C(O)OR’, -C(O)NR'R’, -OC(O)R’, -OC(O)OR, -OC(O)NR’R’, NR’C(O)R’, -NR’C(O)OR’, -
NR’C(O)NR'R’, -R®OR’, -RNR'R’, -R8S(0),R’, -R®C(O)R’, -R®C(O)OR’, -REC(O)NR'R/, -
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5 be indirectly bonded to the
pyrazol o[ 1,5-a] pyrimdine ring franework in a nunber
w@Rooauessps abl e positions, as joined together UBCTYS2009/035422

8 er _ig ef i R6. g t 7 )
ROC% @gt ﬂI eamc?&eb)rgﬁ% @qﬁ%J@&g ar e@gfggﬁ(O)OR or
RNR{ G{@él}iB?R:T@ndlY)R Larheceie R 1 rasmdetiradhahovei nked R6.

According to a separate enbodi nent, at |east one of
R3, R4 and R5 are each independently selected from

X- W RBmaJ,:ObeAdn@crtlgli tighdb®, viner esarbonli(fdted f35ad 8arbon-linked), to the
rises a brid

pyraz gltﬁgfgle\fgp'ﬁ@e ey %ﬂ?‘é@gpfa agfusiRer 9Ha ?&ﬂ%bl C%{cf\rl]lsiRC%G also may
be inRAActN FEAeB2b B2l @rakol[15-a]dyriMidif® Iingpframeaboty in a number of

accer R PN i B SR Ao NG SHEBEHG 00 FHMRILY Y4-R". According
to ondheadodinitgt,t 4t 18asteprr &t R, GFEf'béWd Rendre €Bbh im?deﬁeWé?ﬁly selected from
er ej conpri.ses_an rin eter
carbop ks osh o RPEIBA et 60T IR e BB e g R are
each indégenaehtBcdetstted framMX-AORR20 R21 R2 N R PNo R2\ N R20
R21 JN R21- and RR1 N1'Il N N optionally
substituted on nitrogen with R20 and optionally

su bshbé&ﬁlﬁ? t&Bn& '3—;91 b%ﬁl t, eR"C@r(%?&ﬁ lik8d ‘Nﬁtand R tprided § bridged,

eroaryl further optionally
b'CyC“§@E@@QNH%W%Q'Wt%@OmO four substituents sel ected
from-J, -NO2, -CN, -N3, -CHO -CF3, -OCF3, -R, -OR,
-S(OnNR, - NR7TR7, -NR 7S(O nR7, -ORO0R7, -ORINR7R7,
_N(R7) ROOR7, -N(R7)RONR7R7, -NR 7C(O R7, - C(OR7,
-C(O OR7, -C(O) NR7R7, - OC(Q,R7, ocg oR7, R2!
- 00( O) NRTR7, NR7EEONR?, -—NR7C( OkGR -NR 7C( O) NRIRR
- R$ORY [ - RENR7R7 L NR$S(:0)1 -R$ 7, aan%, -
- 16 WO'2099R1088B8 \PCT/ U$2 / 035493~ R$C(O) NR
-R$OC(O R7, -R$ -¥$0C( O NR7R7, - RSNR7C( O) R7,
- RSNR7C( O) OR7or - R$ C(O) NR7R7and YR10 and Wis a

optlong%cvgjbsﬁﬁﬁé?f o ngrog% Ritls RPBA Y &t%ﬂ?lﬂﬂéd@%ted% d)rﬁa &Fmbr carbons

, Wherein conprises a bridged, bicyclic
W'thﬁ%eterocycl icring selected from 20 RRO R2Z1 R2 NR o
R2\ N R20 R21 R21 and N
According to a separate embodiment, R® is X-W-R®, wherein R® comprises an
aryl ring or a heteroaryl ring substituted with a bridged, bicyclic heterocyclic ring selected

from:

R20 Roo $20 R?"
' 21 _N R20
N lll N R\/ /\N,
N 21|: and
T~R21 R<'L. N
X “\ N
R21

optionally substituted on nitrogen with R?’ and optionally substituted on one or more carbons
with R?', X is aryl or heteroaryl, each further optionally substituted with one to four
substituents selected from -J, -NO,, -CN, -Ns, -CHO, -CF3, -OCF3, -R’, -OR’, -S(O)nR’, -
NR'R’, -NR’S(0).R’, -OR°OR’, -OR°NR'R’, -N(R")R?0OR’, -N(R")R°NR'R’, -NR’C(O)R/, -
C(O)R!, -C(O)OR’, -C(ONR'R’, -OC(O)R’, -OC(O)OR’, -OC(O)NR'R’, NR'C(O)R’, -
NR’C(O)OR’, -NR'C(O)NR'R’, -R®0R’, -R®NR'R’, -R¥3(0),,R’, -R®C(O)R’, -R®C(O)OR’, -
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w~ NN 5 R21 optionally substituted on nitrogen with
R20 and optionally substituted on one or nore carbons
wowaok/168838 X is aryl or heteroaryl, each furthe€T/US2009/035422

8 renal |_ys rtut ' ne bst i 7
RO S HHER ! DAY POGINR S RURT R
RENR’GRO)OR(R-R*NRIQEPINR 'R andi¢R¥rand Wits 2900)iR7, - ORIORY,

- ORINR7R7, -N(R7) ROOR7, - N(R7) RONR7R7, -NR 7C(O) R7,

10 (O R7, -C(OOR7, -C(ONR7R7, -OC(OR7, -0OC(O) OR7,

- OC( Q;Mi%’lilcl)? %lgéﬁév@)s;émbodiN?ﬁﬁ(%ég(?gsR);NRR%ﬁg(ﬂgNggs%omprises
ab”d%ﬁ%}’ﬁrﬁ‘/@?m@ W@f%&w&g O OR7, - R8OC(O) NR7R7,

-RBNR7C(O) R7, - R$NR7C(O) OR7or - RENR7C( O) NR7R7and YR10

and Wis ZN R7 or NR7Z. According to a separate

enbodi ment, R6 is a bicyclic spiro heferocyclic ri ng

15 conprising 1-3Heteroatrys sel ecRed fromN, 0 &d

S, optidnally supstut eg%phn h or& e, four /.\,-R%

subst i ntsosel gcted RFUm -P, - CNand N3, @5

-COF3, -6CF3, -R L AR, -Ls& R, SNKR7R7, - NRN

7S(0) nR7, - ORIOR7,” * QRINR7R7, - N(R7) ROOR?,

-N(R7) RONR7R7, -NR 7C(O R7, - C(OR7, -C(O) OR7,
optionallf §)UNRIURY on RICOESRWith RECGHHKY &FtbnatyCLpe)itM&dR, one or more carbons

i, QR o NTOLOLOT, N T QNKIRT o8GR it one 1o fou
substiRBEQNRIERY fromRIOKO), RTN, ~R§ CCHO), OBF;, -ORFQC(-BY NRHR7 -S(O)nmR’,

NRTR R ek s AR N G iR b EE s MRS OIR,

C(O)R'r cm(OJGR’, cOTOMNRIRE| [-DC(QYRY, | <t (©)ORAr tOCEMNR'BY,i AIRSC(O)R,

RO TN R RO Bt e oy R R0k

R®C(O)NRERTTedi-RtGES(GJRSCT i-REDIC{O)ORTe safomEO)NR®R’, -RNR'C(O)R’,

RNR B R R R OB B B SR e AR 2. tet s and

mat eri al s enpl oyed and suitable for the transformation
bei ng effected. It is understood by those skilled in
t he Af¢Ording de gausepargignemesiigienhat’ the Rigydligppiro heterocyclic ring

compridiif s -b%b@érbétbﬁ% s?fl{egﬁa%monﬁ’ﬂl, lU"§r1d @Péfpﬁi%Hél@/_ dWefitufR8 with one to four

consistent wt chem cal transfornmatlon pgopos7ed

substitients spigctethEe@sdi tPe -ChegimefHQsClo Ot sor-tRer-Q -S(O)mR’, -

NR7RBMNW§603%RB,L@WORJ,1YOMRZR@,9-/N¥R§?(3§R7?CW(M§§W7FQ,3W%(O)RZ
nmpounds, of the present invention nay be r%;a;ed as ,
COR' I-6@ 1t e dG@INRER exQpPE - atf-(NORoI Hewl BacNFR(OR', -

NRT@S«)@?@I}ESI\AI%FH%IEWFR%'-%@?N -RPURTY SRIFoNIR’ R, BR¥c(0)OR’,
REC(O)NR'R’, -Ryo (O)R”,  -R®OC(O)OR’, -R®OC(ONR'R’, -R®NR’'C(O)R’,
R®NR’C(0)ORor -R®NR’C(O)NR'R” and YR'™.

The compounds of this invention may be prepared from: (a) commercially
available starting materials (b) known starting materials which may be prepared as described
in literature procedures or (c) new intermediates described in the schemes and experimental
procedures herein. Reactions are performed in a solvent appropriate to the reagents and
materials employed and suitable for the transformation being effected. It is understood by
those skilled in the art of organic synthesis that the various functionalities present on the
molecule must be consistent with the chemical transformation proposed. This may

necessitate judgement as to the order of synthetic steps.
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OO12RRRR RANRMN4A4N N ~RL+N \ R NRL
NR3INR3IN3aR 3b R R A Schene 1 5 Referring to
w®edenessis the reacti on of a ketone of formul aPdT/US2009/035422

opti u i 4.,.an
et gemg#)éfrﬁi%’\gfgﬂli;ﬂ)?&nv\"n‘i\}% nioh m nbgcgrteg?rew L iRBtrated in the
examplerel @l friavdrereagiieeSchemasri @db:out in an inert sol vent
or without a solvent provides an enam none, nanely a
3- dial kyl am no- 2- propen- 1-one, of fornmula 2. The
reaction of the substituted 3-am nopyrazol er!of
formula 8, where Rl and R2 are defi ned %bov or are
hydrogen with an appropriately 10 subs
3- dlaJ y no- 2- propen- 1- e in weak aci NCB as
gl BEPR acet Fe—aerdRder R Ne@dohz sol tiewit Such as
tol uene,!l acetonitril e or Wi nmet hoxyet hanes—at—Tef| ux
terrperat%re for several fours, or w thout solvent at
50-156C provi des the destred conpounds of formula 3a
and 3b. In sone cases, chem cal nodification of
ounds of fornula 3a and 3b, according to r‘r%tshods
by those skilled in the art of organlc
, may beR riwrned by those of

B' provi de ddi ' conpaunds of the|_ M
[ mtion. For PNE(her e any of R3, RAg”ON"R5Yin
conpguifs of formul a 3@0 ard 3b is a hal ogen, or hal d&??
aryl group, or the like, palladiumcatalyzed, Suzgki
or Buchwal d coupling reactions provide additional
compounds of the inventi &herm@dt hernore, when any of
R3, R4, or R5 in conpounds of formula 3a and 3b is a
2- bromopyridyl noiety, reaction of such a conpound at
Referr?r(g EJl $0h@hmd1 tteaperctibnioea ketopen & Gerirols € (Witbhal@/nsmilm&ad with R®,

or t ther |.ar rotic
R andoRoafih’ of rack ik 36 MR g, AP o B! e RENQletGinogramice.
carrledlS)uHumlag iserbasentoor witloslit LEmsblyétiti grevides thesrdankgone, namely a 3-
. €S CcOo ound vent i upds of the
dialky B PP RPeREb o < [l £ nBET SO ot SRR R hamiopyrazote
of formolat & wisdrovR' amd 8¢ heewiefinedlBbswe bheareemabdgemavithf an appropriately
th.am n (%r az

forpyla 2, can,react
subs b s B RGP 0S 4595 % BB o S g 26 or n an
inert émwemalaclamsdtmb asetghiaité alr cﬂmemlozyeil@ar(é ait refluxatemperature for
nert sol ye ene, tonlt
sovergffiuin Byttt aavesket Birplhe remiuiiit e o cEutbpgs o formuia 3a
and 3BOUINS,sobie cubdd) dhentdl Wﬁdﬁﬂlﬂ@&lOﬁQﬁ%&WH@ dirfexhde Idend 3b,
accor(?ng tgtrnetggdé:?(ngv?/Hngys tr?cfse gkrll[né in t e grt ofsgrganlc synthesis, may be

performed by those of skill in the art to provide additional compounds of the invention. For

example, where any of R®, R*, or R® in compounds of formula 3a and 3b is a halogen, or halo
aryl group, or the like, palladium catalyzed, Suzuki or Buchwald coupling reactions provide
additional compounds of the invention. Furthermore, when any of R R* or R® in
compounds of formula 3a and 3b is a 2-bromopyridyl moiety, reaction of such a compound at
elevated temperature, from 50-150° C with an amine, alcohol, or thiol, in DMSO or other
polar, aprotic solvent, in the presence of a tertiary amine base such as Hunig’s base, or

sodium hydride or the like, provides compounds of the invention.

Compounds of the invention may also be synthesized according to the route

shown in Scheme 2. Thus, the enaminone of formula 2, can react with aminopyrazole
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Compounds of fornmula 3c and 3d can be separated,
chromat ographically or via 5 recrystallization, and
whadoogessat ed to afford the correspondi ng hal o- pgr/EEOE035422
[ 0
comp(gﬁ{d déf?ér'trﬁ’u@ac‘eaa W%Q%a%@%hﬁ%?f@ﬁég{ﬁé g%t%dé%(gg?[) M hert solvent such
as tolyeme;emeéomttll@ gi wimethexyesthabet At as$ﬂuz<otepmﬂmgreoforf$ﬂvml dours, or
e

WlthOLﬁesoRfePga%wA‘H (gd'gd Cﬁfr%k/ ch'a %r%&n@tdégoﬂ&%r {T(ﬁofdlrﬁqﬁa %c and 3d.
Compoomii tofofosmWat f8c samldséquean bepae;&trated ahragoatpgrapbisaltyf or via
recrysEaQI + %rg la 0%%“%‘%1—@% R%fho?@ﬁégzc%rr%sﬁ oqu% Cog/i %]o?e dgrlvatlves
using Shkhalosucaniphideg  #te amin dempwatli‘reatcybomc |hethﬁommted hydrocarbon

sone T S o RASIRITIL BB, AR A8 e o

compddnis RbE ForRilila BZcRand H3d-Neaha e %Iogbdfﬂéd 8md3c tBeseRTondRBons with
subseﬂp%r?i slegarﬁtlﬂpl\l’ﬁglccl)\l@%;g%j%%f 0 2_@3%0’% 3}) ﬁl%hégﬁlg%%][% cglmggunds of

formulauBesdri 3f ghe then undergo paIIadlum catalyzed Suzuki coupling reactions with aryl or

3- di, met hyl am no- oary pen nes
netercpd GBTSLESHE B STISEPRING DRBGH LSS BB TPoyags of he
inventwnd 3- di al kyl am no- 1- phenyl - 2- pr open- 1-ones are

disclosed in 20 U S. Patent Nos. 4,178, 449 and

4,236, 005. Various 3-am no-4-pyrazoles are discl osed

in US. Patent Nos. 4,236,005; 4,281,000; 4,521, 422;

4,626, 538; 4,654347; and 4 900, 836.

PyrazoIRi[l 5-a] pyrimdin are prepargd by

condensgqtion of 3-amrAo Ies andR AN ut ed
2 +3-am p razd—es—wlth - oy | OLm
descr in J. S 18 643R 1 4) .

460 (1975) l\{pd Chem, 356 (1977)
Synt heS| s 25 673 (1982) Aand references cont ai ned

t herein. Ad i tional am nopyrazol e internediate R®
conpounds for mul a 8,, are avai l abl 2e R4

B(OH), = N/N
)\87R1 + f)\gﬁ

e
S —_—
Ry N
R2
o B A

o

Scheme 2

Substituted 3-dimethylamino-1-(3-heteroaryl)-2-propen-1-ones are described in U.S. Patent
Nos. 4,281,000 and 4,521,422 and 3-dialkylamino-1-phenyl-2-propen-1-ones are disclosed in
U.S. Patent Nos. 4,178,449 and 4,236,005. Various 3-amino-4-pyrazoles are disclosed in
U.S. Patent Nos. 4,236,005; 4,281,000; 4,521,422; 4,626,538; 4,654347; and 4,900,836.
Pyrazolo[1,5-a]pyrimidines are prepared by condensation of 3-aminopyrazoles and
substituted 3-aminopyrazoles with 1,3-dicarbonyl compounds as described in J. Med. Chem.,
18, 645 (1974); J. Med. Chem. 18, 460 (1975); J. Med. Chem., 20, 386 (1977); Synthesis,

673 (1982) and references contained therein.

Additional aminopyrazole intermediate compounds of formula 8, are available
according to the route shown in Scheme 3. Referring to Scheme 3, the condensation
-19 -
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according to the route shown in Schene 3. Referring to
Schene 3, the condensation -19 WO 2009/108838
weEROmABBEO9/ 035422 reaction of substituted PCT/US2009/035422
I

reactltggﬁf 3¥|tru gSaeé‘e%(;ﬂr?tﬂ#éS Jg{ ngg%rrﬂu% 5 {ré?t] ulkfedage?te@%ed above
or is ysipaam d¥thosutfstiutagd estar campoundsaefrfoedulat cam behearried out in the

o ;
prese@%%(gf%tgfs’eos{ugﬁ gggﬁﬁtnggffrglt%g Vég)ﬁunggltgﬁ%gg‘ ih %d%lﬁtgblﬁ%t@gxléﬂ? such as
ethangirte prayide inteenediatieaompoungrooffdunids 6f tariediags compounds of formula
6 can sﬂﬁ%ﬂgﬁyﬁg r&aﬁ%i{t\ﬁﬁﬂ?&zﬁ@@%% |Iﬁn36%lﬁlg\5le é&ﬁ%‘ﬁg UM élé’ ethanol
to prowde\a@nmowmmlea@ormmdglof fqrmutarfbwhd@ Rhand Ry ege defined above. For
certalﬁgﬂpé?ilﬂﬂ ¢ wﬁgmﬁe‘?ﬁd’fylc@mﬁgmﬁ @9%, s e%egéeafr' RS st react with

. certaln substitute |nterms late corrpou

phospbﬁrusmxwf@nlqm@ atj alevatechieowesaivngst ypicaliysat reﬂzta@tto niavige Intermedlate
comp&maﬁ pbo Fdﬁlu%x)fc hllltgFrhéj(ﬁat@t c&%&%ﬁﬁgdoft mgfaayu{:é‘r? be converted to

ypical Iy at reflux, rovi I nternmedi ate
substlmﬁb@mm@yr@zolemqmoands OF farapieedl by tsebeenvsol ragstiof with hydrazine
hydratfe% %ﬁ@ﬁ@g%@fge@g’s&g%ﬁgﬁﬁﬁgl ts(bb%ﬂrj%ﬂké%iér CBHE)E!unds of formula 4 and
substmé%ctmeéwwet ¢pnipedingy phiermug dreanede th@dngcmfrommom@@'prabmurces or

u etha b d ORPO
e R e OSH b e e OPPOUREE S p tne an
AmindpyrazalegorBpeindshel tomneiand dcanr alge deamveanares fr@@uﬁee%temative route
. r u

i34 M B P05 P BT 1451 Sl SBARRE L s st o
this alfespatiyeaostec aldehydsocaserqundp dberthich e gamalereiallyaavaileble or can be

u Ja 0, u I
prepalreg by kﬂ&%rgwr:idr?‘gscﬁer A ddt?ﬁ}fgﬁ/e&f @@t %grﬁ)gggt%rfe%w bAosphonate
competinde rah dermuéa 16 (wbich spd dRyieryedpocerdng 1 themmhdlaee)f Tet. Lett,
1988, Wﬁ?'ﬁbd))ymaé(%uté}% %olgéntcﬂbhbé?s te‘l’rraﬁ%@rfﬁl%rpyus oé{W appropriate

S, are reacted pl ca er at
base wqhhaqarhy%mnbh@tt@d te (m?p@urwa@rb@mate de rmo\adelmtqrmﬂdate @gmpounds of
e r C t I u

formu% 119, Iﬁ%gq§l78%g&;h@ & kIR SI%S% ng uérrﬁlgcméa?é(} ‘typically at

In a suita e
80°C, fred maikiyi i off altcapformsphegpherua ppyahnridatos theolikgaged dimsihydformamide

. 3 . Vi
o ot Mk PRSI 10 Y Soproras
treated wiitp GuAPsylaminegn maudallg salventsiybl ag disrathylforeamisg, typically at room
tempetr%tmec% bibvRe thé%&reéd&)n@m??%N&%p@geﬁg'll SERELQ WRich are then treated

osphorus oxychlori
with ajusnéatrmd‘ebvdmmgmgemosgqméa het peolr hr@é@cbrﬁ@tu plpsphorus oxychloride,
ti e r opr n

Pl U, P NS (o S ROREY ko rocaryoniics. The
Intermdlat«iaﬁi @I@@awh@nltrﬁ@% reags thenmbe hWWVQFtﬁ@nmtﬁe thq yisisited | spbstituted
i I OB Y BHIE.8 B A b TR fyarate in o
SUItabiﬁqubﬁlll@\ afeﬁﬂy@n%tl ng agent such as, but not limted

to, phosphorus oxychl ori de, typlcally at room

tenperature, to give the correspondi ng

3-chl oroacrylonitriles. The internediate

3-chl oroacrylonitriles can then be converted into the

desi red substituted am nopyrazol e conpounds of

formula 8 by subsequent reaction with hydrazi ne

hydrate in a 30 suitable solvent such as ethanol. -20
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WD 2009/ 108838 PCT/ US2009/ 035422 CO2CH3 CN NaCEt O
POCI3 C R( RRL RL+ R EOHR |y "~r 456 CNY
W@R0INBERBEH? - H20 NH2NH2 H2O 1) DMWF, POC13 1 OrGi/0sH0he35422
J R2 Cs2C33 R1 2) 1. HC N@NH2+PhO ~0 2N R R2
NHlﬁipzﬁEsS) POCHI3 aﬁgé%s_w 1714) rNH2RREE 20 Sdhere 3
RefRerri nd 2Schene EIOHcorrpo'ﬁn of the inventR onYare
al sogavai | a(%i & via condensatd o¥Nof the desirdd CN
am nopyrazol e conpounds of fornul a L Qn
al koxynmet hyl ene 5 mal onates in weak §
acetic acid at elevated tenperature, typi
reflux, to provide the

di hydro r@azol o I pyrRym di n DYEY PQGE i ve conpeyAds

© for ﬁ'ﬁ% oLLo§JC33]s| sK&o hg'ég{l’é&% t] ﬁnig))\yw
Qf domﬁ’bgnda/of formul a [0 rfedi af Clpy aqueous? bage
uch as sodiff hydr oxi (ﬁ% pr owg i dones R

15conpoundst®f formul a 10,17t hat n2 dzecar boxyl at ed
at el evated tenperature gghdpgm conpounds of fornmul a
11. Transformation of the pyrimdone 10 conpounds of
formula 11 into the correspondi ng hal o- pyri m di ne

conp ds of formula,6l2 is carried.out. . wth : :
phoSBRBTU 6 SERFBEL e cOBPOdIdR Patieh AVERISTL el gIsggargianie vi
condeatatiinesfdhe desiteenpainapyraeole rotrpeuisesfeiomraulafs, anthaatkoxgmethylene
malons%selﬂfvgézeﬁegcs%g%%t%%ggg | ?(gﬁlj @ulegevié‘a 8%198%’[&2\/@%ally at reflux, to
providettee eiHydiapyeazbipfir, ©¢yrimizine dertvatics dompcblmdertﬂtfﬁrn&ﬂid or Hydrolysis
gL ansi tion

or nepe T8 RRrerPlurion Gy & TaPbB Batfueamy BRGIA e suon as
sodiurafhytiteeide mveuidesasyrintidaie dvepobedd ofrfoimeula fl tbat ie tadn deedrboxylated
at ele\éaﬁ?é-’) {q%egatb%ﬁoﬁg%rb ﬁ(grﬁe(g%%\gm&ﬁgcgm&l aofﬁr klsgcl)r%%hg%ﬁ H]% pyrimidone
comp@]rimlslcﬁlfd)rmulzeﬂ:mwmd ealrdspbadicg hplowydsidiie tanpaunals 1B fafmula 12,
nvention reaction. wth M X- R6 where Mis
s cargd AR BPrveonlis SReaoR) 1o oo, MBS ER adfnt ol elevated
tempena@tgeniashe preskncd bfearcasime mﬁsemn@aumﬂu dMEyI&rhlhhe‘:\’Reiastlcm of halo-
g M O T R ———

boronsteastdrostamndrie, py siatienia thy greseht® bf aieraasltlcai metdl edtalyst then gives

-H
T ag NHNH,H,0
ally at

compounds of formula 13 of the invention which may be further functionalized according to
methods known to those skilled in the art. Halo-pyrimidine compounds of formula 12 can
similarly be converted into compounds of formula 13 of the invention by reaction with M-X-W-
R® where M is a metal including but not limited to zing, lithium, and magenesium. In the case
of compounds wherein R?is a methoxyphenyl moiety, the corresponding phenol (compounds
of formula 14, R, =PhOH) is provided by reaction with pyridine hydrochloride at elevated

temperature, or boron tribromide.

-21 -



tenperature, or boron tribromde. -21 WD 2009/108838
PCT/ US2009/ 035422 EtOOOOONNHOO~ ~ ~-~ H2N
WRWENGSBEt SON N R~ NaOH HO' N N RL 2 HOAc HERQUSLRR035422
8910 R6 i 0J NPQ3 or PI3 MX-WR6 X Dow herm
[T ~NNRL NNNBL NN 1 N HR2Z NN~ 11 12
IN-RH R6 1 WX r.HCl | Ri NR 2 14 Sche
H, KNG to me_5,77Cer tgi NCynpe un%s of tHe NN, R’
i ntionM,isas',\;\Slbl nmetN

aV$I | abl e st ari®Ag from ket onte- krtal conpounds of H
ormul a 16, prepared in one gtep from conmmercially,

avai | abl e nethyl ester conpounds of fornula 15 [D.
Tanner, P. Sonfai, Syn. Commun., 16(12), 1517-1522R
(1986)] [mrsu on of methyl ketone compounds ofy W

orpul a 16 b enanmiFiner ds of MWiRa 17 N
—QMNE oy e ctl—cmD—EW-t—h acg\?)—é? K\N R
R? N"™=,
11 12 13 R
R6
|
Wey
Pyr.HCI f\NfN\ R
N ~=
2
14 R

Scheme 4

Referring to Scheme 5, certain compounds of the invention wherein R°® is a spiro-

5  bicyclic moiety are available starting from ketone-ketal compounds of formula 16, prepared in

one step from commercially available methyl ester compounds of formula 15 [D. Tanner, P.

Somfai, Syn. Commun., 16(12), 1517-1522 (1986)]. Conversion of methyl ketone compounds

of formula 16 into enaminone compounds of formula 17 is carried out by reaction with acetals

of N,N-dialkylformamide or acetals of N,N-dialkylacetamide, in an inert solvent or without a

10  solvent at a temperature of 50-100° C. The reaction of the substituted 3-aminopyrazole

compounds of formula 8, where R' and R? are defined above or are hydrogen, with

enaminone compounds of formula 17 in weak acid such as glacial acetic acid or in an inert

solvent such as toluene, acetonitrile or dimethoxyethane, at reflux temperature for several

hours, or without solvent at 50-150° C, produces the desired ketal compounds of formula 18.

15  Hydrolysis of the ketal compounds of formula 18 under acidic conditions, such as aqueous

acetic acid, trifluoroacetic acid, tosic acid, or camphorsulfonic acid at room temperature to

100° C, followed by reaction of the resulting diol with carbocyclic and heterocyclic ketones

under acidic conditions provides invented compounds of formula 19.
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of N, N-di al kyl formam de or acetal s of
N, N-di al kyl acetam de, in an inert solvent or without a

wdaogobsset at a tenperature of 50-100 C. The PERTS10091035422

of the substituted 3-am nopyrazol e conpounds of
forrrula 8, vvhere Rl and R2 are defined above or a

enanmi_noneOconpoun f fornula 179
a'lé'P'eI c aéj'fMAal ti& aty or i M En _in
§! vent such as toI uene, a etonlf
Med t hoxyet at refl /x enper tu e\ raI

hours, or W|thout solv t at 50-15 rod thH
d%ired ket al6 corrpounds of17f or mul a 11§ 15 Hydrol ysi g 9
of the ketal conmpounds of formula 18 under acidic
condi tions, such as aquegys,nm,@getic acid,
trifluoroacetic acid, tosic acid, or carrphorsul fonic
acid at roomtenperature to 100 C, followed by

reacti on of the res It'%dlol wWth c Bo cli
het e FERYRIPNYC CREPY t gpulgAgPEPaEIdPY i

ﬁ@og? g&?@@spmse”t

mventid’ﬂ\V/eﬁgag%egogﬂgiingﬁ)ll@hin%)r rﬁd@o&@dos 23- (\1@64(39&%&@&8&2.2]M-4-
yImetI’Q/ U y@d{g- -ylh pzly?j(gg?WI&}_/rfzolR}gé-@ﬁ)%imigmﬁ%ﬁ)@qnoa%-%-[(38)-

1 azabubydlo[lez%le ylarﬁmomn(ﬁa-slﬁ}-%yrieﬁ@hqn@r&oﬁ{eBw]@rrvnidin-s-

ounds 0 repar thods of th .
PneEPEbent i misHCEaI AIHEHAREYCRE 4 PP Dot AE Tyt 2-pyridin-4-
ylpyraaolb[ﬂ g-Blpirbidazaliysneon] 2. 2. 2] @8R)-H={(453-(3-methoxyphenyl)-2-pyridin-4-

ylpyra olgﬁ£¥ %?ﬁd%oggﬁwgwé%xll}aﬂl%f f %/3:33""[(:‘1'](‘%5;1 yl(g%)r_ﬁig_l[g_[ -thloro-3-
metho&ympl)qy@na[nm gllpglx]a@@lbﬁ% Mouien - Py N byelidieBy ¥ Jin i@y 3-gmine,

T ped e o Ra b Pnisph ey e Brarar Sy e

yliphengdt Y| } etBylpyr i3di3R34nethoxyphenyl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yI]-8-

azabi%/lg%ﬁ%%g%é %@aw@k&ényghgn%%l ?Zpgspﬁé’(ﬁ -hydroxyphenyl)-2-pyridin-4-

ylpyrayblppr 2Rl o ibirc7-gil-8yddabicgd 6f3 2~ Yl dcpynet Btarbdxyydté,qui nucl i d3-[7-(8-

azabicygl Ay ey -2 B AP 4 o R RSB S 3R ag9h i o -0-(6-

chloro3-yHelHoxyprebngh-2= er}jﬁhbﬂ Pl grlaiz6lbj1; 53 aptimrin-7-yl]-8-

o B AR e o PO AT P SHET Sby b

ylpyraZelb@:5- apmhwwwmerazbbrcﬁcwrz ﬂbdﬁtarﬂe Bloayoagiateo[ 1, 5- a] py5-[7-(8-

azablﬁy8@3a#rélo§t-%-é(b@0&39’ £ylpéliaﬁ9lﬁ)ﬁ a]lpyrlmldln 3-yl]-2-chlorophenol, 5-[7-(8-
acetyl3-h3blcyclopelz. opyphgnNlpyridinpatylbghianeldf1,5-a]pyrimidin-3-yl]-2-chlorophenol,

sl B 500 bR DAL L B SOk Sl

a]pyrir}mmgt-%’yr}mhénoﬁ- lps{gi(&lgce(tgwbmtﬁcaymtm.1]05t-aypw¢wmmmy@ymlzolo[1 ,5-
. enol,, -[ 3-(4- .

Aoy ATy 31 3- BB on AP 248 py 7 fPiRERGHGRIP 27 PS4 hioro-s
methoxypHeng)12=pfridin} 4-Bipyrazolo[1,5-a]pyrimidine,  3-(4-chloro-3-methoxyphenyl)-7-(8-
ethyl-8-azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine, 2-chloro-5-[7-(8-

ethyl-8-azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl]phenol,
azabicyclo[3.2.1]oct-3-y1)-3-(3-methoxyphenyl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine,
ethyl-8-azabicyclo[3.2.1]oct-3-yl1)-3-(2-methoxypyridin-4-yl)-2-pyridin-4-ylpyrazolo[1,5-

7-(8-
7-(8-

alpyrimidine, 4-[7-(8-ethyl-8-azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-

3-yl]pyridin-2-ol, 4-[7-(8-ethyl-8-azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidin-3-yllaniline, 1-{4-[7-(8-ethyl-8-azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-3-yl]phenyllurea, 3-(3-methoxyphenyl)-7-[4-(8-methyl-3,8-

-23-
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azabi cycl 0[ 3. 2.1 ] oct ane- 8-car boxyl ate, ethyl
3-[3-(4-chl oro-3-hydroxyphenyl) - 2- pyri di n- 4-
wQ k@ynessssd o[ 1, 5- a] pyri m di n-7-yl ] -8-azabi cycl oPGI/BSI09/035422

diazai @&ch[‘ﬁggg Fg @Bﬁ(ﬁ}@iﬁ@/rﬁj rgZé/(pgrazolg 1,5- E]py |m>|/dr|réezo|3éf :{4 é8 methyl-
3,8-dizgapiay iR hlogt- @rvl_])pf@naﬂr?cnyaglheﬁhyipyrasolp[‘l 5(8]p2rmmdm -3-yl}phenol,  3-
(4-chl e} %gfh%f(?ﬁ%hgﬁ ﬁg?%gnﬁhfr -3,8- dIaZ?bol([nyE} 2. 1E)ct 3- r¥]l)phenyg 2y;fyr|d|n

4- yIpy}a.zglo&hﬁ-@ﬂ 2- chloro 5-{7-[4-(8-methyl-3,8-diazabicyclo[3.2.1]oct-3-
yI)phef%lialp%FléﬁPQl égyrgﬁ)lé[‘f%t%%lﬁwn@ }p)tteﬁolazab' cycl o] 3424 s.45)-2,5-
dlazata@m;q{z Aildlient-2- yi,]pl}qmﬁﬁio@ methoxyphenyl) -2-pyridin-4-ylpyrazolo[1,5-

- SvAN 8 acet y 4@y | -
a]pyrlrﬁlgE: h- 34 {é‘f(%‘? 4 p50(£| gzé’q%/ 13,2 11hept-2-yllphenyl)-2-pyridin-4

razo
ylpyraa{plpgﬂrﬁ aipw'rnldsl gpiEnehl 3)(70&1%1@ HShéém%tlmérZ 5-diazabicyclo[2.2.1]hept-

2- yl]pﬁen&ﬁ za;gy’? eny?;o%%%olg 13%11;@%@?&{ -} b)gh({n% %hégoéfﬁpopréﬁ methoxypheny)-

7-{4- [(13313)12,5%“3@@@03'321 Bﬁmeppaefﬂgmgnyn%wr@m -4-ylpyrazolo[1,5-a]pyrimidine,
7-{4- [(‘%b%@)ggs 3 H[%Pﬁ]f%pi"? )J?hengl} Srg-yorg-3methogphenyl)-2-pyridin-

ri
4- ylpy@l@lﬂ[bﬁ@k&/ﬂ 68 et5h(37r{4ﬂ §z‘h‘5r%§*dla@930@|d2 2.1]hept-2-ylJphenyl}-2-
1 I
pyrid j gﬁ/ &Y%Z,HC%T % g ;}/'I)yi Q((frgﬁrﬂaln%[ 3?1 ﬁl]llpd/szm 9’) - {% [M S,48)-5-
meth B@td@zeyblcyclgp(%ﬂhep%x@rpﬁéﬁ;ﬂ y-2-nyydindi-vipyragalely Szalpyrispidine,
Y

3- (1H1n05c126ﬂ-43¥ '7"{11‘{1? §e4mg 5h'§)1)§(§/h 5 ylaz%g%??&%’g]h%t? ﬁ]p%em( %2 Ipyrldln
4-ylpyeazolob]. 3-alpydmidine. i di ne, 3 (3-methoxyphenyl)-7-{4-[(1S, 4S) -5-methyl-2,5-

dlazatfr%%zo'[%§9$}-@%tl-%@@gﬁyﬂ 5%9}@5 %a)ﬁ%}ﬂroiollo[% 5ai] {/rlmldlne 3- 3(4(}) ~fluoro-3-
methogyghengh17t éf[ﬁ%@!—@-mﬂ&dﬁ@&i@laﬁ)}wd@% élbe@ty%vldx{f@nzl} 2-pyridin-4-
ylpyrag?g(}lrffﬁ]aég%rn%g@/y ‘rsi(g-'#iﬂ-l{(i‘}ﬁ}ﬁé%téﬁﬁlz%-&ia?ébicyclo[z.2. 1]-hept-2-ylJphenyl}-
2-pyridinayipyraiaole BralbyBaidinabyibgdhiophendl,  5-(7-{4-[(15.4S)-5-acety-2,5-
diaza%}%;olégg:]ﬂe ?2§}1f>rivéﬂyp 2fﬁ)yrldln -4 yIpP/ﬁaZﬁloH ; ﬂﬁ)lygrgfdin-?:-yl)-z.
fluoro@henal. et ho%;i@rlf(éﬁy‘llg Sty 5 wkazAbicy dol8.2. Lipetaeylpyridin-3-yl)-3-(7-
methgj-@ﬂ%d‘a%ﬁﬁg‘% n%g/ ﬁUﬁzﬁgﬁ Qgééﬁzs yﬁgmm 70%6’1 Al ndazol-4-yl)-

razol o pyrim
7-{6-

18 S)3-gthylu2, p-gligrabigy¢lo[2 2. ‘Gh‘mt@z V@fﬂﬁ@13d{|}32 -pyridin-4-
yIpyra]z&S% 53?%6%%%%1@" ] 2- pys "(f' 1081 mbjézﬁﬂ ol Q@Lﬂ{eﬁ[(@é RYEEM&hy1-2,5-

eno oro
diazatieglofs 7. heot Sievioy- 331 %pWIdlmﬁbV@}@IpH[ apyimidine,  3-(7-{6-

[(1S, 4]39@%@’(?%41'220 BF&QM:J? 2. EyI:][r]ﬁeg)t Qe))']pyrldln -3-yl}-2-pyridin-4-ylpyrazolo[1,5-
a]pyrlmt%hgﬂk)@e@a{ﬂmq 47¢{4- [éﬁéla@)t%-@@bl%? 2yidhest-2-yil-2rmethylphenyl}-

3- (1HJ|r??§atZﬁl34 gl 2];pgrldln -4- gpyrazolo[ﬂ ,5- a]p\z/rlrrldtnf 3- (11—/ m?aizrcr)]] -4- yrz -7 {2 Tethyl -4-
[(1S, 4§pyﬁéﬁ@hyl pwziatq'cycg[ag)ﬁ/mepﬁ ydip%@%r?cyﬂl %ymvnazoloﬂ %/

a]pynM&ﬁm%t fé% h(h@h%@éi%@?lzénb?b | nLﬂ“@ }h%@?%hh “RioRphkAy1-8 ¥ dazol-4-
yh)-2- pgr|d13)4. vipwageleld %@]@yr@mld[ng, 2.1 {4[1 luoro-2-[(1S,4S)-5-methyl-2,5-

diazaBi ﬁ%ﬂﬁ%ggwe})pbglﬂﬁiényg 32%349-[ |%5‘zo44 yF? _D- pyr'dln -4- y(pyr oIcI1(?L
a]pyrlrsldzr@) tegt-rdy I 543 )-5= {a1[%ﬁ4abhle ﬁ[eﬁldzyahqnuaﬁtpyrldm -ylpyrazolo[1,5-
a]pyrn%ldg/r{ tlg %WWo}op%Aerﬁ%ﬁLFo dga%b ?}g%‘(‘z_‘ﬂhg%tépirﬂa%\mﬂx?ﬁleﬁ'((g‘(ttgchloro -3-
methogypt@yl;}—75{2d(1§Zﬁﬁr%§-@|aggglcgclq[2 2 hept 2 -yl]-4-fluorophenyl}-2-pyridin-4
yIpyra]é&SﬁtS 31;7)}/’# rlﬂ?i[h%?yl k- 12 GRFd- g'nﬁatli% Eﬁéﬂ Zﬁt@ﬁd‘oré?%h@ﬁf?)r@ methyl-
2,5- dl?w@wclgmﬂ ]]bh@ﬁ'@rvljpf@n(ﬂhﬂfﬂy[l@lﬂd’f- dryrazdiebbypprieyiynifling. pyri - 7-{4-

d in- 4-ylpyrazolo[1,5-a]pyrimdine, 5-(7-{4-[(1

S,49)-2,5-d iazabicycl-d{4- 2.1 | hept-2-yl]phenyl}-2-

pyridi n-4-yl pyrazol o[ 1, 5-a] pyri m di n-3-yl ) -2-fl uorophe

nol, 3-(1 Hindazol-4-yl)-7-{6-[(1 S, 4S)-5-
met hyl - 2, 5-di azabi cyclo[2.2.1



10

15

20

25

30

35

di azabi cyclo[2.2. 1
] - hept - 2-yl ] phenyl }-2-pyridi n-4-yl pyrazol o[ 1, 5-a] pyrim
WO ciona9ss3s (4-f | uor o- 3- net hoxyphenyl) - 7- { 4- [ ( IPCT/US2009/035422

[(1S, 4%%%@%2_{/5?:]‘\/%%&% % ! I?’ezrglgaﬁ]?glé%%?{@m%agol-4-yl)-2-pyr|d|n-4-
ylpyragolpliraaloyaiting, -yl 15w 8)-7&;digzapiey¢lal2f2. fihept-2-yl}-2-fluorophenyl}-3-
(1 H-inﬁg%ﬁ%@ﬁ)&f—b?ﬁ%—éa@%j&%@hb%ﬂrﬂi&n@,' #-{2-fluoro-4-[(1,4S)-5-methyl-2,5-
diazatgicys|al2. an&he@r-gwﬂymwmse@t/,—isdaqufw)ra-gyrmirsetylp)yrazofq[u@f op
a]pyrn%ﬂ%' Tfuéf%é—}f-iﬁ-—[(%%fh@%ﬁﬁ@tﬁﬁ@f&i-’d%'ngicﬁ:lo[Z.2.1]hept-2-yl]pheny|}-2-

aabc

pyrldlr] nymyrazoyd[] ﬁlawm]ldm}?’py)ph@mh,- 4=(¢1fiogroal-oledjoxysheslypyri2mhethyl-4-

[(1S 4%“) g §§’etéyl)2 @ dla%gtg&éépcg@ ae&t-é?&]ﬁg%r{é}}f-ayridin-4-yIpyrazoIo[1 -
a]pyrlr]nhigm 2- y|2]-fqu) 51(ﬁ-{2g-n3ﬁtt}yl 3:[(1§,4$95&-ﬁ1ﬁhyl-2,5-diazabicyclo[2.2.1]hept-2-
i = 2=\ 10, N= 4= | o[ 1, 5-a e di 2 5.
orl$ S s IR0 L & o] BB 2
dlazatg:yapgﬁ BA ﬂhgph%yl]z @etﬂ]ytﬁ)ﬁg@yl}c&@y@qigflg{lmrazo o[1,5-a]pyrimidin-3-
yl)pheh |‘3IOt 23 jﬁr%éﬂhg $SY1' B%thgl'-éj%-ﬁ'ﬁéagiéyclo[ZZ 1]hept-2-ylJphenyl}-2-

razo rim dine
pyrld"H41y g0l *yﬁllr)yflvu f6-3[yd)mh®QLS) 5 net hy| 34742-chloro-4-[(1S5,45)-2,5-

dlazat? qufeIJpNZ?/j]dl 4l yg ﬁ))irldln -4- yIIpP/ﬁlzolog ,5- E)yrlmldl -3- y]?phenQJ 3-(7-

{2- chltypr -1 SAReo- ngatbyﬁ.?{%dlagqqcyclo[%/Z 1]hept-2- yI]phenryﬁZZOpyrldln 4-

) Az [ }
yIpyra?ﬂéE 5_ %]:pﬁ@iﬁr? gt)éné}i\of" apézcé@ér?d"iz 8415? %)?rdalgzalblcﬁ/ilo%z .2.11hept-2
yI]phea}lIb)’jf(ﬂIrhirp(ngL%yW)mgdlﬁg}Tylgyazdomzﬁ @]py_rlmldlne 7-{2-chloro-4-[(1S,4S)-

5-met§5ﬂ-gz§')r&fj%_z§%@(c1’ﬁ§9h%%'t-@lyﬁpl?enlyl}]éjﬁW-ih&éédllﬂ;%:ﬂwrwrlA-

ylpyraeplpid dralpyrmidinie) ethyp gri3-¢8-hydroxy-frymedzdplsiny!)2-riyigipr4-ipwiagolol1,5-
ool SO Yl | (( srwams
azabiqgyigie) 22}0521-]313( @rgiriding4 p@yra@plmuﬁ g]p}yymmﬁﬁ[]-ﬁ;fglorophenol, ethyl 3-
[3-(2,ﬂ@%@r@gﬁ%y{}%g{r{dbrﬁﬁ%ﬁra%or%@ 54 riﬁqﬁﬁg-gy-gé?@ﬁ[&c@[-&lz1]octane-

8- cartaop(ylatg, py rEthul n- £- @-{@S,{(raqtbylglglfpng a;‘p|p9]~phﬁnd|}ﬂaoyrldin-4-y|pyrazo|o[1,5-

aJpyrirhi ginagfy g %&F%y[&l&%’, ﬁ]%é)angsfﬁ%ra?ﬁ 5- d ethy! {4-[7-(8-ethyl-8-

azablqycio{ﬁjaj ct-2- yp-}Z)-p}QLdpj})ﬁ -yiyiazalo{| @9}pazr@|ddﬂ prhenyI}carbamate 4-[7-
(8- ethglépé{ dbm,y?fé)an 1%8&“3’3? —X)&/rlcinjm yl%yrazoloy ,5- 3]pyr|m|d|n -3-yl]-2-

idin-4-y
hydro*}@?nmlﬁ 1, 5-terghutyl {4-[7-(8-ethyl- 8 azablcyclo[3 fﬂoct 3-yl)-2- pyrldln -4-

yIpyra%IB lllrﬂldYn 3 %éthWgﬂQﬁ‘)ﬁf& t}aﬁfaté di azabi cycl @f2&ethyi-s-

ne2

azabl%to 9&6&%!))2 W@QL‘{ ylpy@qusm EzaEyamaizra&yﬂyl’chmxs@nyne 2-
amlnolff1[eip¢8 Zowlfﬂ-afbbfcgiﬂeﬁozpﬂ%&yé gl') B Wil H-Pprazolo[1,5-alpyrimidin-3-
yI]phegol( Wdﬁ[ﬁﬁf{)e@ﬂnﬁ?ﬁ?ﬁb@@@&h@' L )OCV3'{VH!-3LH>XE@I‘%4 -ylpfy(azolo[1,5-a]pyrimidin-

di -
3-yl]- hy%ﬁ%xyghéﬂ enme,s I?/ﬁ@?' g@l&h@[%?/z:aabic clot?) 2. 1]0(:5 -3- yll) -2-pyridin-4
|pyraa©|ﬁg 5- a'}p{/ﬂlmldlrﬁaryﬂ‘@m oryrbegdidorremidss2 ety 0’3534(221}0 In[ifez_pl -4-yl)-2-

pyridin4- @ra%oﬁﬂ‘% %ﬁ%hﬁ}fﬁ |7C§/O][82a22abkyl:llaﬁioﬁ 1Rk bRIEM s, (1 7-8-

azablqmcML’r &ﬂﬂcb@ y?ggi. @ijdazml -divhel- py,nd{mél-[ytpyrazolo [1,5-a]pyrimidine, ethyl 3-
[3-(7- ﬁo‘l‘@ﬂ-ﬂméﬁyl Q@bi bt rﬂlrﬁh %Ip@/g&gloﬁ 5 -a]pyrimidin-7-yl]-8-

| uoro
azaleMCiOFfd%ébllctame;ﬂ carbopiate.di nethyl | pyraDuridp-S:3dT dyiuerometyl):1H-

indaz&-4- )Z%)&I%Z&IOH% Q]jéﬁ}rnh{dh]n $tyf}5‘8)-a{éf>r5§EIB% ?%&Z%r% -8-carboxylate, 7-(8-

ethyl- WZ@M@@%IB 3 iack-3a) gy ¢ rmeﬁhyaﬂww}azd YipR-pyBdig-  4-ylpyrazolo[1,5-
a] pyrimdine, 2-fluoro-5-(7-{4-[(1
S, 4S)-5-nethyl -2, 5-d i-aZ=abicyclo[2.2.1
] hept - 2-yl ] phenyl } - 2-
pyri di n-4-yl pyrazol o[ 1, 5-a] pyri m di n- 3-yl ) phenol
3-(4-fluoro-3-net hoxyphenyl)-7-{2-nmethyl-4- [(1
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yl') phenol, 3-(7-{2-nmethyl-4-[(1
S, 4S) - 5-net hyl -2, 5-di azabi cyclo[2.2.1
w0 h@ptiesd3s/| | phenyl } - 2- PCT/US2009/035422

R P
8-azabipygin[3.2- NodtareedrghiboRylpler i di n- 4- \A-@yshirot1d{-indgzadf px 1-(B-ethyl-8-
azabltg) E)§2 gi&pgﬁ/n @/r%g{—ég P/Ig%%é&% q if) 5F§ﬁr£[dgn]e 7-(8-ethyl-8-
azablqyn@[ﬁ 2.2]ogt- ?-yhé?nw@mzé.l pj}yﬁﬁ .[7d(tmflu4>rq5ethyl) 1H-indazol-4-yl]pyrazolo[1,5-
o] L BB 0ROyt gy 1
8-azalipggia[3.2-1]octane- 8-car_bo$<y|ate, ' 3-(7-ch|oro-6-flgor9-1H—i'ndézol-4-yl)-7-(8-ethyl-8-
ezt bR Al s D RSBl S o S Eloco 23
dihydre- rrébénaimipazoldi-r 2y ddiefafiyrazotol 1,5-alpyrimidin-7-yi]-8-

azabi%yia%ﬂytZ 2%?%%%2%{%&%?13@1 éﬁylngigwﬁ$d$| A5 BBy Byrazolof1,5-

| pyraz Im di ne
a]pyripidira7+yB-Srazabisyslold-ArHpetgne-8- carboxylate ethyl 3-[3-(1H-indol-6-yl)-2-pyridin-

4- yIpyP%%fB{' 5 ﬁyﬂde‘f‘W&'l]“g ¥ g@léﬁi ShibcBined '>{TLate ?th¥l 3-[3-(2-oxo0-

aza oct ane-
2,3- dllatqrq-1(-la)yéqo|w2 3-3)]py2|g|nadzml Qw@dlofdeylgyrgzoloﬁ 5- a]pyrlmldln -7- yI] -8-

azablﬁye%f ?’I Weland-g2; rb&g‘%‘l L (@yé'tﬁvi BLAabicyc1dy®¥ 1B 8Ly Br¥,-indol-6-

uor opheno

yl)-2-gygdip2- EDHBN'Q[éﬁo@ihEWIHWBQ il di B339y, 80810t 1 B-irdqh-6-y1)-2-
pyrldlﬁ’ bl ggﬂlygdz'aroh yl |alpyﬁrrﬁ(ﬁﬁb'ﬁ]y§£ﬂtﬁ>tyglok 3 9fkBRE8-carboxylate, 2-chloro-5-

oxyl at
[7-(2, stlowimmfcwewm éﬂrl)Qomwld)raﬁ-b/mqﬂpllf?ﬁ@ra}pmmmﬁdl]pheiloyI 7-(8-
vl
Ethyl- sggagggle éézﬁ;] ogt]ggbs; ¥|j‘3 ‘EHI-']‘|rﬁaﬂ)l%ﬁiﬁE-?—??\gl_dg%l%yﬁé%?golaﬂ,5-
a]pyrimigingi, cyclE|s. 2. B-(3-(3- (1 3,4-oxadiazol-2-yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-

a]pyrlr}'uf?@t 7 §>P38' )20 ogéébfsdz 9Mégyaammiel » tert BN T (1 8143 B B-bro-4-[3-

car
(1H- m(jgz@ﬂm}] -2- gyrgﬁg@-ﬁry@y@a @1.2-alpyrimidin-7-yllphenyl}-2,5-diazabicyclo-

[2.2. 1%}1 Bt%h 3 }éér)oogylé’t)ér A [hﬁ 46) B éﬁé%t{?%io?zﬁh ept-8y Bt dbhenyl}-

dr ox nzoni t tert
3-(1 H-grmagql Z{gyl);?-@yndlg 4@2@3{5&13}@1 ,@fajpy_rmlidlne 7-{2-Fluoro-4-[(1S,4S)-5-methyl-

2o R SR B G o e Ry
aloyrimiging, 4- [ 7- ( 8- fgio-Bl 1S AEbPuyehyisoda2, S-diazabicyclof2.2. Thept-2-
yllphe g§ ($H5(rl|()azgrcp§|/ 'dey[ﬂ%ﬁ]i -MBYa2888) P b LirifdidNs, M, Bs 5 Y3-Chioro-

4-[3-(Hiindezd- 4[VKZ@MIhrww@y@zal@[b@r@]pa[lmldm -1-yl]-phenyl}-2,5-diaza-
blcycl$[?02tﬂlgfe;¥%r)e Bk flicnadiaY tebag P Rlct, o-BlENbioM-gh 8:4%)3% diaza-

bucyclwz{zmpezpt@ayl)apmgnyu@ Ardndanptof) LRt rokymirgagols Spfeirimidine
bis- hyHro%PﬁlfPé/ r as(zTﬁloo[ﬂ[ﬁgCnrﬁ%rBM% (18 %5‘5 “methyl-2,5-diaza-bicyclo[2.2.1]hept-2-yl)-

phomy b Hincq -0 Pkl ey e eRls Seelayiimidine, fertbutyl (154S)-5-43.5-

dlfluorl)QF 3- (3Hyi1 OTZ%T @X/g Zdé)ﬁlddh -4- yllﬁ)yr_o@zolop 9= al%rlmldln 7%4% (T%y{‘}or >
dlazatm: [2. gt1ﬂ-|wpta31ef23 c@g[bopqylamgz(éf( 143,6}/&3))2 Q—dlazaglcycloé 2. 1] heptan-2-yl)-

2,6-diﬁf€r6&1eﬂyt?3y(|1ﬁ¥ﬁ&%8| @25@ .d?a(wy;?pgﬂgao%myet}r rm'm cyc' 7-{2,6-

t ane-
difluorpefel(134§)-$-nmpetiivi-2,5 dlazablcyclo[2 2.1]hept-2-yllphenyl}- 3 (1 mdazol 4-yl)-2-

pyrlderZl'yﬂ%ﬁiz%'o‘[ﬂ@é@nﬁﬁ?{é | ?’%rf‘Béth'(ﬁ’grﬂr@§@|{Q‘[{B Iz BasbAYLhERA-4-y1)-2-

pyrldIrr-|41y+mréa_i@|o{tt53a|]r)yrlzuqurwﬂpherwl};a pyliegabicyial2 - ANgpjane?di n
] I )

carbogﬁ £y} py7r8|43|€2?15)5)%% tfR{yFro{ZZ 2 1ih%P ?@ pﬁeﬁfq %J??(Muc%% RE-4-y1)-2
pyridin- M&@mazm[ﬂl%@iwrawém@[ 1, Si(a}fm@r@ ﬂerndﬁZV’ ~4ryN)-7 g4 d Gt methyl-

lo[3.2.1 ]-octane-8- carboxyl ate, 7-(8-

et hyl - 8-azabi cyclo[ 3. 226qoct-3-yl)-3-(7-nethyl -1

H i ndazol -4-yl)-2-pyridin- 4-ylpyrazolo[1,5- -25 WO

2009/ 108838 PCT/ US2009/ 035422 a] pyri m di ne, ethyl

3-[3-(7-nmethyl -1

T I ) = I L L Y L
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5 a]pyrimdine, ethyl 3-[3-(7-fluoro-1
H i ndazol -4-yl)-2-pyridi n-4-yl pyrazol o[ 1, 5-a] pyri mdin
WO 76091198838- azabi cycl o[ 3. 2. 1 ] oct ane- 8- car boxy| BEEUS2009/035422

2,5-di%z‘zag>gc}/gl%9% E’]g_@gﬂ_‘-il-yl?dh%h%}-bfdyﬂaii%@;'/lbﬁéi’él%n & 41Byrhibmk- 8-
hydroghoaides- yItsr-Bubyr i di §.4%)-5HBibenect-BF T:M0s-pirindazdl-4rgl)-2-pyridin-4-
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2- yI]pr]vue'?ﬁg{”}‘]aoy(ﬂ LAtoth-r LA c?’elzl)rgy@éapg/namq ?bgragolga y]é)P/rldelne2 elthyl 3-3-

nev 8- car box aza
(1H-inpazal-434 2 pyrginq - MLpWam)(tq[i 6= a]pyrlmldln -5-yl]-8- azablcyclo[3 1]-octane-8-

carboié} %2 pyridi @{ﬁ[#{ﬂ%@@éﬂl al )Lésg?r?(f?ﬁ’ﬁy%y‘jéia%y BLrimidin-7-yI]-8-

éz 0xo0- 2, 3-d ro-1
azabigyglo[3Z-ilagt- §1yb9thal2@1 @f(ﬂHan@qq@HTyﬁﬂdG&-ascmrypglB&\Z@b@bt'@@eﬂ1]oct -3-

y|)2;%§.£4%p}c{?%ggﬂﬁ§]gﬁgﬁ gﬁ’?éy' at e, 2?(1 H'?r']d%rzeréyg 7-{8-{mofhylsuffony)-6-

. I oxol an- pyri
azabl@/@lo{f{ 4. BebBpihZrovridine- Slpyﬂa]zglh[érﬁzalpymn(dsle 3-[3-(1h-indazol-4-yl)-2-

pyridirﬁﬁ ré%o ’?‘9' ﬁ%h‘@(% ﬁyr II]gP %}zé%?&y@&%& XLOI: AR -(81%arboxam|de 2-{3-[3-

azo ra
(1H- |n§]ap§}14|-yﬁ %{-pn in-Ftygyrazolo[1,5- a]pyrlmldlny7 -yl]-8- azablcyclo[3 2.1]oct-8-yl}-N,N-

dlmet@; r@gbzéﬁm%ﬁarﬁm% 0@% S]?Iqlmd%zbfl 1? wgr%héhg?ﬂ:iﬂ?’réjab[ﬁ Sy Amidin-7-

yl]-8-czaicyaiel3 8- degtiSalpcetonitrile.ent - But Hletiiyl-3-[3-(1H-indazol-4- yI) -2-pyridin-4-

yIpyra%IéﬁCFa 8&%%‘1“?5@843 |8§& [&% ]oct?réezglcg box mld] yri m 8 acetyl -8-
azabicyglold.2.pleshiH )-32(,15/-|d1‘1%?23ér61y®;2:D30’|({ 42'qu2ﬁ@b1@'ﬁ ygmldlne 3-[3-

2.1
(REEY) St SRR R R o
azablqy]cbo 2. @pcta@eﬁi o.]arpowrplg@ oz]e@‘fb[ytyg; ( §ﬁ§96rﬂ?dq4r@Ioro-3-methoxypheny|)-
2- pyrl(?lnﬁz)ggl):)lr (IS{;I%C ]&i nﬁgiﬁsﬁ ﬁné'fﬁytrl (Ta%ablcyflo[Z 2. Z]heptane -2-
carboxadatndat@mbuxw Y(YS2Shirid- %m@pbf -yl)2-pyridin-4-ylpyrazolo[1,5-
a]pyrlrﬁid?yf) flep') 2@-'2 5[ ?lazabltgclo [2 2. 1]Re;ftane -2- cacs)é)x%late dten‘ bubyl (1S 48)-5-

oXil I aza
{3-[3-( Ufladezotfflﬂaﬁpﬂld%wmymelﬁiﬂl ¥ alpy(lmldm -7-yllphenyl}-2,5-

dlaza%yc[l??EQHheéféﬁle)Z gar?%ﬂle% n-4- %’l'/p%’i 784 8)-b 5-PaAbRYELE Al hept-2-
yllphepyl}- ﬁdé’z’tbmdalo‘y‘fr Y! 2 myyiingt- pra?qﬂo[ﬂ)ﬁ“@]@bﬂ”blpm%i%ﬂ pytyl (g S)-5-{4-
[3-(7- &YcﬂroWI—lm%ﬁ)‘m bog l(ﬁH @igblyz#% I%IFB %ﬁp%nﬁ‘ndm 78/I]phenyl} -2,5-

ane-2-c¢

dlazatycy{ch[z;ﬂﬂdhe@tm(?{ asbagjate, 5- di- @i—{alnd@qu;gml)o]f {8- @15_3_,48) -5-methyl-2,5-
dlazatl afci%%z 3; 1?“6? E%Bﬁfér%n% ;gyjrldln -4- y‘pyrazolo[1 ? {p{rlmldl e, yr 3- -(gploro-1H-
indazatd-ylh7-$4- K?@ﬂ@d—ﬁl%@lawl@/ﬁw 2. ﬂhPQ -2 IRieny Ur2(qytidin-4- ylpyr820|0[1 5-
a]pyrn‘ﬁwﬂ’@ %ﬂ'ﬁlg X‘I_ZSE 5?&@[{33@53/' |F§§Z¥)FJ4‘§/[R gyrl%l r‘]—ﬁ‘?B}ra%o%Q% %yrlmldln-
7-yl]- 85azaapt§;yqalpi$}231]ﬁ@t -8- yl}gqrbqyw{)pyrrcﬂ|Q@ezﬂ3)ar50>{y@tg 1H-indazol-4- -yh)-7-(8-
L- prolﬂg é%}%ﬁcgclﬁ[df”ll)()&t 3 F\;I) 2-pyridin d-ylp azolo[1 5- ]fyrérplggne o B

razofo : rimdin
indazal =) ?-QM%W}VJFBIF@OM? éz’?éwr@v@'h vil-8azabjieysiol %A d1opt-8-yltpropan-2-
carboxylate, 7-(4-((1 S,4S)-2, 5 di azabi cyclo[ 2. 2.1
] - heptan-2-yl) - 2,6-di42MmrophenyI)-3-(1
Hindazol -4-yl)-2-(pyridin-4-yl)pyrazol o[ 1, 5-a] pyri m d
ine, 7-{2,6- difluoro-4-[(1
S 48) 5 nethyl 2 5- dlazablcyclo[Z 2. 1] hept - 2-yl ] phenyl

~ S



10

15

20

25

30

35

-26 WD 2009/ 108838 PCT/ US2009/ 035422
2,5-di azabicyclo[2.2. 1
wQ heptiesd3s/| | phenyl } - 2- pyri di n- 4-yl pyrazol o[ 1, Sp&l/pyr0091935422

one, g" %tﬁa/lpgj?-gi??'} ﬂuérgeIH {ng%o}%%{l%%P%rfdin-4-ylpyrazolo[1,5-a]pyrimidin-5-yl]-8-

| uor o-4-
azabigjciohida 2 Isictanesd-garboxylate.di n- 4= {4 [(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]-2-

quoroéfAéﬁgE crﬁ%tf’ﬁ’afé’ﬂ]i”%%g%@‘”ﬁ@ 141 wr&i%;[;kg%'a;?ﬁmﬁa/ﬂ 3-(7-44-[(15,4S)-
2,5- dli[i%aD&quS[)ZQN}Beﬂﬁ-%tzléxl'rfbywpb?wl}ﬂ }D}’ﬂfﬁb@rﬂ yiaoymoloii 6+a]k7.W iopdtie-3-
yI)pheﬂXIl } 3 (37(73%‘1%96:% Ay WF 'Sggarf&h}/lﬁz yl Y anglaéclo[%Z tihept-2-y/lohenyl}-2-

raz 0
pyrldIn-myrnymlo{%;aﬂgyrlmqlrz3fyl)9b¢rml 4-T-{4(85. AS) 25 diazabicyclo[2.2.1]hept-2-

yl]-2- ﬁﬁ %ﬂll ﬁl}%]rg iy }F‘i%ﬁdpa;%&)l?%ﬂ)l%zroyndm raz? 8[155 aljor\grlmldlne 3-(7-

quorodﬁqlgdazcéﬂtyJ) B{&-mpth(yM [(1S,4S)-5-methyl-2, 5 dlazablcyclo [2.2.1]hept-2-

yI]phe f@ Xﬁa'f’%‘ﬁ?ﬂf‘g&qyr?ﬁ%"ﬁﬂ&‘ &-fy gﬁ;ﬁ?ﬁtﬂ?yfloé?, 2.1]oct-3-y1)-3-(7-fluoro-

1H-indgzpl4 v in2divndin=4-yippiagelol 1}5- Q]pgnr@j]dmpam dyd$-o]-Bugro-1l H-indazol-4-yl)-2-

pyrldlduﬂgg);/ﬁ}?{/oﬁ g ‘[égfygﬂ?l&}ﬁl] qtﬂ 18- gza{b‘]t:y[:l()f‘?: > ]%@ 8 %i}?cetonltrlle 3-(7-chloro-

1H- Inqai@bl -yD-57 (15, 455)cA. B1dina R bipyriel 12} Lsert-2-yiphemd-2-pyridin-4-

yIpyra ig ]g I’Ir?lj(_ng) 23 PM-V |an EOIA4 9&87 86m8|thfyl-a,g;d(i)a_22p'tce/(il0[3.2.1]oct-3-
y

yrim I ne,
yl)pyrlsbn I}-8-piye hﬁylwrgzqﬂ@[é@aajpﬂmmpz 2. B-{Mhepero-1H-indazol-4-yl)-7-{4-

[(1S, 4%)%'&1&%@5&19?@@3%1@& Eol']r%pl 25yghenyl)-2-pyridine4-yloyrazolol 1,5

H i ndazol
a]pyrimiding; hy[7-3 4[q;oxa(sp|ro[4 5]dec -8- yI) -3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-

a]pyr.r#gud?edazo' 43y} yr?qa'i%ﬁlu gl') B {ﬂ [gl's%/é %F@'eﬁlgh% O@Azl%rcgab@ IMoct-2-

yllphepyl}- z_qypdlp%iye}pwaa}i@[n 54a]pyr)mlgmpy v H{ehl (A SAS)EE@S%Z@W@{C@ -B2-Z2]oct-2-
yI]phe]w@%?-'_(y#-srlll({é’é@lﬁ%k%—?%@_@%i&&lﬁ%ﬁk&gﬁ :Ralbyrimidine, 7-{2-[(1S,45)-2,5-
diazalpipycialiaZ dihept-giy)l-476-d@uoropheryihd-¢ 18- @ﬂamléysd) Spwidn-4-

yIpyraL&E& Eﬁaﬂ)gc{ﬁ r]e2 pé’ ('1§'4§E -5y a{]bé?(ﬁ/g F%'}ﬂ@e?ﬂ-ﬁw b Y DShdazol-4-

yh)-2-pypi ||3T4c¥,lgyrgg<30[2 51a]pyr|m|d|n -7- ylg N,N- dlmethylanlllne 7-{2,4-difluoro-6-[(1S,4S)-
s A S AT S AL s,

ylpyragglpi1eh-aloyrinpiding: 2481 bf-indgzelt4syh-2yddin-47yigyrpzdold Salpyifaifin-7-yl]-
N,N- dﬁ%ﬁe?ih;g 51[8159@&)3?%%1;@9 @éféﬂu&i}% o[22 ﬁ]%ek?’f ¥K]ém| e, 7 Acis-4-[(15.45)-

yrazol o
2,5- dlazpbsqy]‘,lo@_%ﬂggptc%rgmqyplghgxyj} q ()12»5/-{ mgagql-}4 W- &pyrldln 4 yIpyrazoIo[1 5-

a]pym?lld'iFFet hy' mga&&%gmas 443 ch§ 8(alzab‘cgflo[3 2:1jpot-8-yijayclohexyll-2-

azo I n-4-yl pyrazo
pyr|d|r1 - ymrqno]o{m@m R¢.0[ 3. 2. 1 ] oct3-E-Hinflacdtiamr %/ftfﬂné 4-(3-oxa-8-
Zze:;:ni\fc%fdpgg%ﬁct[f}gyl cliihéiylﬂ%z%)ndﬁ\ ‘pr I%ZB%[']I %b]ﬂ)yﬁmld ne, _ 3- (1H indazol-
-y

[@@t”afﬁeow- PR [%18 1]opt- @efl)awfwxylm paz@um%xl@yr@{@om 51
a]pyrlr]nf?j‘ﬂe 3'3\( 1)—/’ ??d%l:)l -4-yI)- 5 litrgns -4-(8- oxa- -3-azabj cs/f 8[352- 1a ]]O([:Jty?F ?/Ir)r(];ygtorr]]exyl]-Z-

I n-4-yl pyrazo )
pyrldlre4 yg).y[eg,olo{‘uﬁ alpyrimidine, FH indazol-4-yl)-7-{cis-4-[(1S,4S)-2-oxa-5-

azabldi}'cfo[%j?qﬁlefif5¥lr]rgcﬁ>h8§(}g cfrn-Mf M %%[pbja]a/riﬁ]umﬁé | 8L AdH0ndazol-
4-yl)- 7_|-~’c§f@t7§n4e[(‘§ ‘&@X%tha@ébw!@@[22kﬂdmﬁ 5(y.I]Cy0|0heXy|} -2-pyridin-4-
yIpyra%Iéﬁ)S %]'p%r[lr?ild(q% Cb"{ﬁéﬁ’s ﬁ("@uﬁa&y B%E%ﬂ %yclo%@? 1]hept -2- y}l]cyclohexyl}-

yrazol o rrm
3- (1Hmc@zplaﬂlaﬁzwaﬁI@f%yleyr@quﬁ[épﬁrdﬁbﬂ@dm@ar boxyl at e, 7 {4 [(15,45)-2,5-

diazalli WC‘O&?EH E (-3 yﬁ’ f(%ffu%rdrﬁetﬁﬁ)p@gn{/ ’8'3{19 rfdaz%I -4-y1)-2-pyridin-4-

azo
ylpyrazglphtrd- ﬁ]pmrlrntdslwﬁ{ﬁﬂﬁéﬁws})% gwaa@%m{%%ﬂf@pf 2-yfl- 1tnaphthyl}-3-(1H-
] hept ane- 2- carboxyl ate, tert-butyl (1 S, 4S)-5-
{3-13-(1 - 28 -
H i ndazol - 4-yl)-2-pyridi n-4-yl
-7-yl] phenyl }-2,5- diazabicycl
]hept ane- 2- car boxyl ate 7-{3-[

~ - ] ~ A - . N NN

pyrazol o[ 1, 5-a] pyri m din
o[2.2.1
(1



10

15

20

25

30

35

d iazabicyclo[2.2.1
] hept - 2-yl ] phenyl } - 2- pyri di n-4-yl pyrazol o[ 1, 5-a] pyri m
wa@l2ewe/108838 7- chl oro-1 H i ndazol -4-yl)-7-{4-[ ( 1IPCT/US2009/035422
: AR 5.2 B iy ' [ AT A =
ndazqhe N2 yRduARAR ! Sidimidine, | | {1HndazokdYhT--(15.45) S
methyaPSydiazabitiynle[2.2. &lheptsdry-B-(trifluoromethyl)phenyl}-2- pyrldln -4-ylpyrazolo[1,5-

a]pyrirf*u%]?%e 2- é{ﬁ-] [n% £&H‘3&}pg?fﬂgsgl%l§)m&h?y%%g?ﬂiécwl(ﬂf @aﬁl%p‘? 2-yl]-1-

r|m I CyC

naphtm}cz psncym Fovdnyoerelal). Byalneinidne e 59 BE X 5-diazabicgclpl. 2. 1lhept-2-
s e e PR Sk,

[(1S,4§.)—{2;§.-<gigza(blcyplo[2 2.1]hept-2-yl]-2,3-difluorophenyl}-3- (1H indazol-4- yI) -2-pyridin-4-

' ) pyridin-4 I b Biaehinr 3 1o &
oy Slatatlle? DY) 11 AbRSaROE gl P o b2
d|f|uo@gh)@yyﬂ}gsggelnpqznl-@s@)eﬂ)gyMAMyraﬂ@@ﬂ étaﬂgmrlmidine 7-{3,5-difluoro-4-

[(1S, 4%) Eﬁnétﬁylfé 51%? &%yclcip 2 lhept-2- gjheng Vhingeza-4oyi2pyidin-4-
ylpyrazejomf] amyrlrazim ¢y BeifB10p0-4-[{1 rﬁamsﬂw 4 6&@46@&@!0!0[2 2.1]hept-2-

yI]pheﬁyltg( /(-Ihen ?5?) glg %yﬂdmﬁ%@@%ﬁ¥&5ﬁ[§§% rerdeh%pt 2- W Izgdlﬂuoro 4-

ridin-4-y
[(1S, 4s¢p1n@ ﬂj%@@rdlaﬁﬁfdcmp 3-1ept-2- wlpmy&@ffw indazol 4 yl) Y pyridin-4-

ylpyra ?]lé 1del ﬁ%}zﬁ%lf |O[Jgr 7 {ﬁ [%1 ?S) 5- ethP/l -2,5- dlaza)tl)llck/)():/lcr)[g.ZZé)] Jeptgyi-26-
dIﬂUOI’Ognlwi'}r |ﬁdgzcg,-4wl)) 4 ygly(az,o{cﬁi 5-|ade|rimidinef,( 17-{2,6-difluoro-4-
[(1S 4?%?%@3@{/‘? p%éznaé)@_ %_[2 ﬁqﬁgbﬁﬁ’-ﬂ]ﬂ{e%y@-?lﬂH—indazol-4-yl)—2.-pyridin-4-
ylpyrapgielldi-alogdpldings azol of 1, 5- a] pyr i AitelPreifBloga-34if 8rfl);5-isopropyl-2,5-
dlazat] Fo%i ,(2%ﬁe%ﬁ‘kﬁﬁgﬁ?r@}%z-?W—'ﬁ?ﬁ&io‘?—h-?yl)‘-22-Mrh)‘ﬁ'ph-'yﬁ)'yrazolo[1 5-

a]pyrl |Irma| ar-dt-HaS$S)-Szyplpbutil 21574i1qz|apwdcz[8|2o’[]ner8-2as]lb% pidiflugraphenyl}-

3- (1/@\ %ol(c? ylr)[g';%f{ﬂpuﬂ 41%|b&g‘a é}/r%ig% {72 ﬂ?tdw%spﬂroﬂ Hdec-8-yl)-3-

(7- flucyop ie@gA0}- 42/)1%1pyr@irh4 4prrq@9 Hzoh [LmBi“Iﬂ pyri m dVi¢[(15,45)-2,5-
dacafpleEE AV ko P Frh et i RO kel
a]pyrirgidines- [ Z={?-T|UOW0t|47E(ﬂ)SfSP-I5erIQ)Z|tﬂ 5 dlagtablc 0[2 2.2]oct-2-ylJphenyl}-3-(1H-

indazcﬂ(;l[ﬁf?hgé-?yﬁaé-'{t%a %I | t i 13( ihd, m di g (YHMI‘]c]az%r@%‘@' (¥ibin-4-y1-7-
{2,3,5)8-tetrafiuon0- 44D, ‘)gl)fﬁ mtw (3, 58"%))&20'9?@2 ia]tla@r%y'thDﬁ}m/ralZO'OU 5-
a]pyrn]nPﬁlé‘ﬁ?efr 2 O?é'g%‘m@”y' %T§4%y5 :ﬂbrﬂo;% 41p-(7-fuoro-1hindazol-4-y1y2-pyricin-4-

yri m di ne,

ylpyralzplp crazlpyrimidi- 7%’ Heayl}-8- 51@@1@@%'09 A ieateineycsasbxyiata,  7-{cis-

4- [(1S]4f§9%2§dgzab|(§/clci[f 2, 1]he>§);[ Fall]cycloherééf?éz éluoro 1H-i |n zoI 4 3{/12 %Ipyrldln
4- ylpyrﬁo 0%1 -rlAMitiee. 1 H i ndagoflueroyiHyingazat4- yj)57 {Cqsl4 (18 4S5)-2-oxa-5-

azabl(]%cﬁ)@Z ‘EPIh%Fﬁ Py{'](ﬁ/%Ioﬁeg}l}aZ ﬁ?ﬂld‘?ﬁ(gﬁ 2ioH,5- a];gyrlmsldlne 3-(7-fluoro-1H-

razol O

lnda2@14pyg})~71ﬁtraﬂs [(134(3 274)X615oa<7@§mw|@ eleicc-Bloypipbexyf}42-pyridin-4-
pyr|d|n4 Vi hal ATl ried(8eyy a3
yIpyra Ib% rlrﬁld}ﬂe) 3@ @yf{t??cg A ||:lrfa%fl 4-y1)-7-[cis-4-(8-0xa-3

i ne, - H- i ndazol -

azabugc 2. 5]q¢§3+y9¢:ycg> Qxyj] &-pwﬂﬁlwcylm{re_vzop[zptﬁimyrwldme 3-(7-fluoro-1H-
|nda2(31|4]-)m1 Yaris=42 SDcy{a Cg Eatﬁ’ Q @fb%} glyg cﬁﬂe&}’l%? B AiRS.

1S 48
yIpyrayq)Ipﬁ ﬁ}pyl}lmrghr(e1 I aZ 3-(7-fluoro- 1 -indazol-4-yl)-7-[cis-4-(3-0xa-8-
azab.egclogﬁ 2R fé’yé!:))d(%ewgt %gna.ﬁ 4WI;§%|523>¥((§:[| @[a;pﬁ. iRY! 1 81 flforo-14-

mdaquﬁle;ﬁ)_- ﬂrey]s]4. @- @caﬁ—ﬁg%y@bﬁi;aglq:t 8-y, )g_yclohexyl] 2 -pyridin-4-
yIpyralZﬁ')Ibﬁchaé]B&nTdeQ % (R4 &“[ 8418) 2, 1?|azabl%/clo[2 2. 1]héept -2-yllcyclohexyl}-

rimd
3(7-liorpat- tndaraifday p2 pqu@ﬁtyim/rgao]o[t faoyrimiging.n d a6A-chjoro-4-[(1S,4S)-
yl)-2-pyridin-4-yl pyrazolo[1,5-a]pyrimdin-7-yl]-N Nd
imethylaniline, 7-{2,42fifluoro-6-[(1 S, 4S)-
5-met hyl - 2, 5-di azabi cycl o[ 2. 2.1
] hept - 2-yl ] phenyl }-3-(1 Hindazol -4-yl)-2-pyridin-4
yl pyrazol o[ 1, 5-a] pyri m dine, 2-[3-(1

A = I L L Y L



10

15

20

25

30

35

a] pyri mdine, 3-(1
H i ndazol -4-yl)-7-[cis-4-(3-0xa-8-azabicyclo[3.2.1
W0 owvABsys ) cycl ohexyl ] - 2- o PCT/US2009/035422
2.5 3 A0z 11 i P orn s R T Ah Ben bt
ylpyrapolgidt5-gloytimisinel hidxly19,42)-pgrdiaahicyclgl2gd Hhewt2oy!l3 Huapphenyl)-3-
. | = (. T
o A AR Sy 5 5y THI0SAS2S
diazaljiexstol 32yl epy-&tydttetyfluprameshyylintieny 431 hyrdazot by -2 Pyridin-4-
rd m.dine:. 3- G1 . .
el B IR 7 oo (| B4 Sy B ey dola 2o 5 yloneny
3-(1 H-]irma.tzol.34-yl|)-)2dyddi@lffiexlpyr]aZQOH ,5-a]pyr.imi.din.e, 7-{3-fluoro-4-[(1S,4S)-5-methyl-
25 REIGL e thEYS 2984 i S0 LS102 pfol orazool
a]pyrimigilsi, Cyfi;(U-f—@_dg_zq[-4-yl)—7-{4-[(1 S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yI]-2-
. _ b el aBexy ko 25 Ny idino4-w4layr azel 581 -5-
kDB YRy 2B A B 225 O P 45
methygg,@g)ia@bmygloglzii]ﬁ@pt@mlﬂnﬁ{eﬁyl?ﬁ-_ﬂ H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
: {-5-yl]cyc)ph : oe
S5 1% SRS 80y rosaoin 2o
ylpyrasplaé)s-ajpsdraidmzabi cycl of 2. 2742 efordJ(1 54t omestyl-§-oxido-2,5-

s s AR A B YRR,
alpyrinieingt - 2- y1 ] - 3- k&-ﬂﬂiindg@@ﬁg&lh@ﬂ{@-ﬁh@,ﬁ§|)—]2=qga(51azabicyclo[2.2.1]hept-5-
.yImetﬁyi'l]L@%g-é-g/?.}g%a%@ngﬁgwlﬂ%gI'gpll",{éel-f]p.)y[i?Hj_irie( L fertbutyl (1S.4S)5-({4-3-(1H-
|ndaz<$;443$)2-py®|@14mm1 ,éfagpy,gl_rmdln-%yl]fu ran-2-yl}methyl)-2,5-
diazadg%&%ég&#&%&%@%%lé@?' (1 H_(578s ¥6)- 28004 LARFSB[2.2. 1]hept-2-
yimetiyiittaanB-y4-3(1f Fpdpsa-Hair-ayridipgisssizelol! S-akgyyiding di nefert-buty
(1 3,4%:-%?{3-;[%%1"}2-3@% 5 |;zr¥| 5-%—'p§?iéiﬁ-’4f—)(layr§zo4§)l H24]py bl 7-Fithiophen-2-
yl}met]ﬂhlérﬁt&tﬁaf}’,ﬁqicygloi&i-ﬂ]'h!eg?aﬂ_@'ri’eftaﬁmwmn?’r(}l Heingzol-4t b7 45 (1.4 5)-2-
oxa-5ﬁ§?ﬁ%¢ﬂz)(g%{2zﬁrﬁp?—b% %{lﬁr\}ﬂ?fii%ﬁhergz(yﬂ-zpyridin-4-y|pyrazo|o[1,5-a]pyrimidine,
T-{5-(($S4)-255-theeayevoin(Z2 dihephBivtyetny[tiophen-3-1@t(1 Heindqzoltd-yl)-2-
Pyt B I RIS TN R0 T R Ty ety -2 i
4-y|pyyqulq[; , ,g-aaﬂy’ri Mmidin-d mlﬂéhgqulqyclpﬁ 2.1 {oc’fané-&carboxylate, 3-(1 H_.i ndazol-4-
P e Y Y RS Aol 8
alpyrimigéss; - @:(yﬁqincta,z’gl-@-lym7[;.{@r[()1p?r,1@$])y2-pxa35(agabicyclo-[2.2.1]hept-5-yl]pyridin-3-
5 .'.__ | = 4= - 2 di.n- 4 . £ fa[a. ¥ Ao
yiy 2 .dﬁlglﬂ:hgglg){rgiciljé’[!ﬁ% igﬁ%ﬁ'ﬂgi nez?ert7b_u{t3./AIf y 6.118’48) 5-{3-[3-(1H-indazol-4-yl)-2
pyridirgdyisyrazobl b ke Toflbewyi-2 fréisabioyql2 2, Bheptane-2-
il uor ophg! - 3-( B {21 i }
Carbcl)&lél_tlrafd az oﬁgﬁ%}iz p(31/1r8|4d3| )n5- {A? [??I (E)I{/Irlgdzaglo'o‘[‘ ¥I) E? %’ﬁ”gé? r‘|} _?rhpériaﬁdom ’5
a]pyrlr@l,dlm?-yﬂpglzw,}-ﬂ djaz)ampyc[o(Z_LZ.ﬂ- eptane-2-carboxylate, 3-(1H-indazol-4-yl)-7-

R [ Tl G G A e T e g
alpyripidings az ol df-i(! §,%ﬁ)@ﬁ-ﬁiﬁ?@hi%@,|0[’27-2ﬂﬂﬁ,e@i-aiyfm @tbylﬁﬁlupr@mh enyl}-3-(1H-
; 44 P o S et Dvis i azahj 1 0[2.2.1 Lt Ny
mdazg/‘éﬁ“%ze E rﬁ?ﬁ %}Qgpfﬁaz%ﬁ,%ﬁwrﬁr}@hQ, ]7*1{2%0?0 4-[(18,4S)-2-0xa-5
azabigyciotdda 2 hepiSyimetiyvlippenyd-3ri UH-ndpyelz\d)-pyridinr yigmrazal el .§-
jel]pyrl@dhn%_ %_{%@?%@)léygfgf‘rg?l) z%ch%i5.(:?{2(;]b(l)c[ygl.o&Z..Zl.1]hept 5-ylmethyllphenyl}-3-(1H
indazqifept2-pyydin-fhnwazolcdl belmrinndagol - 4-y1 ) - 2- pyr i di34(1S.45)-2,5-
deza R g PSR SV 5% ) 2 ypyesoi
alpyrigidineuor 6ﬂﬁ-éé§|4}$)—;2,5(—1iazabicyc 0[2.2.1]hept-2-ylmethyllphenyl}-3-(1 H-indazol-4-

H i ndazol - 4-yl)-2-pyridin-4-yl pyrazol o[ 1, 5-a] pyri m din

e, 7-{2,6-difluoro-4 1530 -

[ (1S, 4S)-5-isobutyl -2, 5-di azabi cycl o[ 2. 2. 1] hept-2-yl]p

henyl } - 3- (1Hi ndazol - 4-yl ) - 2- pyri di n- 4-

yl pyrazol o[ 1, 5-a] pyri mdine, 7-{2,6-difluoro-4-[(1
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()]

di azabi cycl o[ 2. 2. 2] oct - 2-yl ] -2-fl uorophenyl }-3-(1

H i ndazol -4-yl)-2-pyridi n-4-yl pyrazol o[ 1, 5-

wal@ynosssgli ne, 7-{2-fluoro-4-[(1 PCT/US2009/035422
y|)-2-p§géﬁﬁ)l4-3ﬁ£>ﬂ§£$lé!['1 ‘RapyHhidhaPi cy cd o fucto 8K H4nddbPRGHY dyridin-4-
ylpyrazoldd Zodlpyrimidin-2-y{yanizui-d 74d|9*q391aaa@cy51ﬂ013 8-1dgmaneé i di ne, and
ridin-4-yl-

phamp e SRE R R ey ¢

S, 4S) - 5-net hyl - 2, 5-di azabicyclo[2.2. 1

% 2?{% é rlJJshgtnﬁ%r}TPuYa Rzrglaf % 0 tamedalwg}/norgamc or brganic salts using
methodd Jnédwh -t6 -t decdKilletian 4hd 3rt( or fekaimple- Rithard dazidrodk; Ydomptehensive

di n-4- . : —
Orgarlly AMSIPBTRIODSs YGRS rd 7415 JRBRYH J5 welbopuay taypug gklled in
the art afhat.ah &p;}r’ﬂﬁrﬁﬁtééﬁéﬁﬂ‘o?ﬁrg@g&éle]@:] Basea-zércip?ysiéelrl [a(r?li chle}mi%al (stability,
zabl . 2. ept - 2- cycl ohex - 3-
f'owatg”%‘ %(8@80‘1 L] Lyl ) - 2- pyfi din ) Y
4-yl pyrazol o[l 5-a]l pyrimdine, 3-(7-fluoro-1

H-i ndazol -4-yl)-7-{cis-4- [gl S, 4S) - 2- oxa- 5-
azabiRhpemageatigally acceptable salts of the compounds of Formula A with an acidic

m0|et)] n?&eﬁ‘o%é&%@%ﬁ?ﬁéﬁé bnd’gln%)é({?n%' PasksY IFRY ERZ AP [whth21&dIiM¥etals or

alkallrjerﬁmﬁldpeuplsﬁgch',as{qqdm pgpia[s@ym lithium, calcium, or magnesium or organic

basessﬁﬁhs)\l' Zteﬁ?‘ﬁ?%@%rﬁléﬁgly fél%[ Such és N- tetrabutylammonlum salts. Similarly,

whenﬁ pgmggmdopfltrgs a]vlgya/cprmcqntg@s ng@smmqgtyosglts may be formed from
[

organﬁédn@qﬁ‘&@% i¢ a}fid%hgc))(r[ﬁaﬁ? pé&?tl's %/ %e ;‘/cf?'g%rg g&%f%féltfésaro%lomc lactic,

citric, |tw1taj|cn§uc<3m(:7ftﬂmajt§r dnaleip- malonlc mandellc malic, phthalic, hydrochlorlc

hydro?r%f;iﬁt,zo' ﬁ écldh%:) % Ee;rﬁtﬁ?s 4u f?rllcoxan%'tr%ﬁg’ulﬁiﬁﬁ:l o[ Baghtalenesulfonic,
benzeyp@yfpg@mt@péne\gulg]rmyrqamgm%)r/fellfomc( 7ng |sifgilagy tknown acceptable acids.

Swtat{l’é 'e@(gﬁ%%ls ét;/ Eﬂll\%rmé)((:%/ﬁ?ﬂc% ffl S}({:E’?rﬁé@e Ssalts'gn(?}gézf’t%' %‘f\iér%[ g?tsgllrﬁlted to

sulfatg; rﬁlt@ﬁte,eace@.tq pxa|a®|c@ idet- bromide; iodide; nltrate bisulfate; phosphate; acid
phosphﬁféazi%lonlﬁot}'rla)t Iéétét@nssé}lcgllgfegxﬁcﬁ kb .cghRts- diehte; tannate;

oct cl'ohex
panto ppg/tpaf)ﬁqar@'pé Sasgg)rp?tq rﬁungln@te maleateingenfisingte; fumarate; gluconate;
glucarénété ?%cgﬁlgtéi%rﬂ#&é‘y&aln%gte glbtah R n&nYhdLHeh A desulfonate;
benzeﬂewif@am p=tglugnesulionate] npmqat@yr(l@zol o[ 1msthyiepprtismZdh yelroxy-3-
naphtl?oatxlz)zJ 2n§ NARE O5d 1t 1 a et Qich - D o%%o%ﬂfg%gq’%ynstate palmitate,
S2009/ 035422 "2, 5-di azabi cyc

stearafe, [pigate, dinglepish ang |I@olgnqtqsalﬁqjgpq)cqmpounds can also be used in the form
of estE"s' '&Q%ma’[ é(rll() o%eP%E)h\%lnﬂorqfal prodrug forms,_ which When gdmlnlstered in

Ty yrazol o al pyrimdine, /- ? 3
such p@zaﬁ@nwétodpz 32’“\@ Tﬁ'éb/tm‘!lVy’l] 3 fI uorophenyl} 3 (1

H i ndazol - 4-yl)-2-pyridin-4-yl pyrazol o[ 1, 5-a] pyri m din

e, 7-{4-[(1 S,4S)-2,5- diazabicyclo[2.2. 1

] hepTh& pydskrZingdntioh Iauoasrdimglymrb\)l@etsemphélm&cé&tucal composition, which

comp%eaﬁnaggchrelgg?og?tp@y a r(horapﬂléndls 9f F%"Waoﬁ‘om fombinatlon or association
with aSpMeﬁan—aEeLﬂrodllyazathmatﬂﬂ ohi2ied. Ph]aheaﬁeuﬂeeyldopfpeembl}s af prbpared in

accor%ancgdv? ?tfcl%rag 4plﬁ) %aggtk%?ﬁg%ﬁ%ﬂ@% oslu((): ds deJcP B/er in chjemlngtons

Pharnil_b,i_c_ﬁﬁﬂhada%albnmslchﬂlekdﬂl:)ﬂldédril @pfbn%wﬁsil@mé }I\géi:—k(Flubllshlng Company,
-4 - 2- I din-4- z - - :

Eastog,] %@ﬂ?ﬁ%&] %ggrr%a_c(efﬁﬁlly ﬁ&g%og?%i?:érln)e[%r{a 46‘?s(efhat are compatible with

the otlSer4®re5|ethlrlnv1e-fam5dlaiucmzamil lwiglogiodl§. écépthbleptAsdisgd heiin, the term

effecﬁ)t :?r%:oﬁl née Eh%ﬁ% ni of(a% \@ g@qpéj%jo&ypr)ﬁarr%lag u]trcgl g&ent that
nmet hyl - 2, 5- di azabl cycl-0§12- 2.1 ] hept-2-yl]phenyl}-3-(1
H i ndazol - 4-yl ) -2-pyridi n-4-yl pyrazol o[ 1, 5-
a] pyri m di ne,
7-(1, 4-di oxaspiro[4.5]dec-7-en-8-yl)-3-(1
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15
yl met hyl ] furan-3-yl }-2-pyridin-4-yl pyrazol o[ 1, 5-a] pyri
WOrR@nnessss ent-butyl (1 S,45)-5-({4-[3-(1 H PCT/US2009/035422

- - 0 5- rin:din-
ehmts'tﬁk??%ﬁlglcﬁ meﬁuc%pﬁ)&és”e Mdé)gézsglél %:@%‘%TB’[ 3@%‘3}:{ Iljldﬂllailljd? 07 human
that |q h@pg saeght-hyaa m@e@rqlee ve?er{ngrlﬁlq 1medical doctor or other clinician, which

includ% %@ f/ﬂ%{(gbﬁﬁl@bfbﬁc?@ﬁ@[(f)lareqrelltmﬁ%e %lsease for example, preventing a

uran
diseasa, iq®délﬂ@m -o-djgordex- ipyan dndividual| thetr anay| ke preplispppsa itoritilt Wisease,

condlt& c;rgiaz o(f%}fz% ? és%no$y pénéﬁc’élc{r% sgﬂagl Tﬁ?tgs)lg?%)% Isyrw%f)rrqatology

of the- disgaget H?bwﬁéﬁm 11_’1@ @45@&&& rfqu §xa2nr5e dinbip#ibo o3 disepse, 2condition or
dlsordépﬁpér?@%v%u%ﬁ@k% )@%ﬁen%‘r[géar J%blgﬂﬁt} He Fathdidgy ot symtdmatology

oxa- azabl cyc
of the] disgases condianngt Hlishidep Kien- 2rgating 2or wjewiag Murthey | deyelapmkent of the

patholégjy géﬁdé&yrégmgzgﬁﬁ IogY) {%n(l ((%) ameliorating the disease; for example,
amellqrﬁm .azdyspp@q hgtpr]dutmnoph@ﬁogdqn gn gn(mdlwdual that is experiencing or
dlsplag@%; inrﬂézﬁgtﬁcé?%)y)or ?sg[ng omaStoIo?% of . the disease, con?ltlon or disorder (i.e.,

yrimdi ne,
revers{rgy tap g ihogy and/pHsymetametolapyyl ) - 6- net hyI 2-pyridin-
4-yl pyrazol o[ 1, 5-a] pyri m di n-7-yl ]-8-azabicyclo[3.2.1
] oct ane- 8- car boxyl ate, 3-(1 Hindazol-4 25
yl ) - Thé GohBoundr- F-taizahveryioh ®|ﬁa?y Be fdkmulated neat or may be combined

with obfﬁrmﬂeédér%mage%lfalpz?%&g?@?/r grarg)?r)s f9y€€|¥1 siratlgrL.lsat_able carriers

includ®, BLb)are -rox dinfited 280 far yexatndle) . sZ)hibn}sh&ﬂltJerﬁsydn]dpty]bI liken-a8d may be

admini/slé(%rléggﬁ%ll : %( gu Y %@gég{zt%ble%l %]_?%Odé%rs@eﬂcywdfrs granules, or
suspensﬁbhﬁ borﬁtarﬂam@l mtréi@mpﬂi ¥cdm abpytr 0.0% do 5% 6f glidpeadingl dgedt, syrups

contalfué]pt oﬁ%?é,rﬁ Pénéf)uts (?EP%@U%(({ sugaarf lé)r%(}élixallrtsedontaining, for example,
from d'tbdundaZ@|50% ¥ihpnd; pyd trdi liked oy bptehazallyoih th&forgdDof sterile injectable

solutic?&egygl:{:s:ﬂegéagpg%(tg]nn‘g_ E’% q%&ﬁ?ﬂf@?@%f&%b%dﬁ@qz?é&lﬁtr}r?%tnalsotonic

mediuf. @):h %hamdéuﬁtmbremﬁdtloh§n‘%y]contaln for example from about 0.05 up to

t.h y
abou ol Bt i brile mEHBRE IY eSS ne i 105 Ep B s sty between
about bepid @3% loyeidigHt] - 2- f | uor ophenyl }-3- (1 H

i ndazol -4-yl)-2-pyridin-4-yl pyrazol o[ 1, 5-a] pyri m di ne,
7-{2-fluoro-4-[ (1S, 4S)-2-o0xa-5- azabicyclo[2.2.1
] hepfy gomb r@?ﬁtf%%erﬁg‘eﬂ |fbrn$u|§t30ns are ?dmlnls’%er%dstransdermally which

H i ndazol - | pyrazol o
|ncludg§ BY Methagis ipé admmﬂgra;tlprly@p@sair[e(qurface of the body and the inner linings of
body i%s%%%;e@m@?&@m? éﬁtﬁ%‘hagﬁ}ﬁ/{j ?&L%o(galltlssues Such administration may be in the
form qfﬁd%@@l, crgany, )70&{)1 yaang i gty WWI"&'Q@IQ}”[S@U@O@] pyrim di ne,
7-{3-[(1 S,4S)-2,5- diazabicyclo[ 2. 2.
] hept - 2-yI et hyl ] phenyl }-3-(1
H i nliaz effectivg| Jos2gepf active-idgrgdipytr @nplbyddlmay vary depending on the

ST TR r e T S
being 288184 1 688288 PET¢duS200iORbWALresults are obtalned when the compounds of

the m%erillgn %b%mﬁst?r Xl(#y '&L@E}% geSgiab%q aé)orgy t]ona_b&)yt 1000 mg/kg of

animay bedyr\ezighto patidnath giyen m divided d(yédshwozt(y Fdur Zﬂm'és di dayaedinanstained

]
releas] oty EAI oSt pree PR e iRl SRITALSSsHe 8 it abot g 1000 mo,
preferbigly dlohabbewt 2% 60O mgaArDasage fmrrgsasultablsaaiot sntermangse bomprise from

about&e%ﬁ%(ﬂgO&mq_th@k @%?&S)?‘rﬁqgh ®Q|n%t11§gam turfeov(nth éas%ﬁé eor liquid
Transformati ons, VCH puf 1 shers, 411-415, 1989. It is
wel | known to one skilled in the art that an
appropriate salt formis chosen based on physical and
chem cal stability, flowability, hydroscopicity and
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Phar maceutical |y acceptable salts of the conmpounds of
Formula Awith an acidic 10 noiety nmay be fornmed from
wo@e@aniss3and i norgani ¢ bases. For exanpl e wi t hp@l/ksi009/035422

[ I 0
phamBELAlcE oo LARoE 21tk (BRICE) RoRiie By OiITE 1o provide tne
optimaj dlsergpeiriig responee.rfzslekgmalensgrerahdsddedsdosas mayde admlmstered daily

By

or the%o%gtrﬁaﬁpﬁ@ %5 EHBHaI ﬁ?{:égzasclggft%{egsdy th% aegflﬁgﬂ(ﬂ%sl 01; t}r/le therapeutic
Sltuatlelal ts may be formed from organic and inorganic acids.

For exanple salts nay be forned from aceti c,

pr Op*l'ﬁé”c%mdoﬁﬁcgé of tl41§ |ﬁvénrt|b|9'mafrb%aédrﬁmls%‘@&:'dﬂﬁg as well as by
_ fumaric, maleic, malonic pht
mtravepwpotm‘pgwsgular W@pbwt@mﬁqys rghtegpﬁglpq garrigis inclgde starch lactose,
dlcalcﬁlH{ HBé&\atéT%Q%%%‘t’allfr%nb&iuld%éplgh&%@ra%ﬁuudﬂﬂ' Ghile liquid carriers

enzenesu I fonic, toluenesulfonic, canphorsulfonic, ‘an

includg jstrieawater, m@mhyéﬁaeemcam eora@nafssuﬁaetantswdeedeb&eﬁﬂﬂ guph as corn,
pean an a t ve e and the

u"t’f H%‘sé‘fﬂ%%ﬂ%' &é‘bFey 6\&6&?& %I*?(% ?naetsgéﬁjzecg?gﬂte:&ﬁoxgr#&r déft
parthléﬁn f@rm@éadw%’iﬁa@@n dieatﬁddédeaﬁtﬁalUétor%“M@rﬂ@!%ed in the preparation
of pha‘i’m‘éé&h@alecon%sﬂlogg) rr%'?%oa}ﬁiaﬁtagbéw %Fu'd@@t §Jch|a§cﬁa@5ﬁng agents,

salicylate; acid citrate; tartrate;, ol eate; tannate;
CO|OI’II’F§hﬁgQﬂtEhé}ﬁgq%Vln%|aggl’|}t§ randeant@g@gnllgaf% -examele; Mléar@ln E, ascorbic acid,
BHT dMalfat e; gentisinate; fumarate; gluconate;

gl ucaronat e; saccharate; formate; benzoate; gl utanate;

met hanesul f onat e; et hanesul fonate; benzenesul fonate;
p- tol-rﬁ%rﬂigfﬁrrﬁén%ﬁaémaﬁ%ﬂ%lt éorppo%tlons from the standpoint of ease of

prepalgatlén 2B tdaHifSeathSaré %bfW%rﬂiSMSﬁ?UnsnBQJﬁElmQﬁ\} Blets @RE hard-filled or
salts of fatty acids such as caproate, | aurate,

liquid ﬁ'ﬁﬁr‘# gIRpULeS- er% ‘%déﬂﬂ'@'St@t@”s?feg‘tea?(é“p%i”é&t'% someﬁ@|e§é{e§|rable In
some %ﬁgesJ i 'ﬂ%ly%@&@sn%ﬁlett% ARniSRIRRUESHRp&AAs Jire8tiyPR tHé%ﬂw‘a?s in the
form of esters, carbamates and ot her conventiona
form %@B@ﬁwo\‘ ornms, which when administered in such form
convert to the active noiety in-vivo. The present

| nVe‘T‘hé UdnERESINGhY PUSMicHEMmad NERDEREEMINistered parenterally or
nposi ti on, which conprises an effective anount of

'”trap%"ﬁﬁ?ﬁﬂ}ﬁd LRIUtagS | sspensPsorfoRSR PEHYCoFOrBRAAES ASi difee “base or

pharn%@o%%ﬁllyaadée%m%autm%é PrepBFRINh AR sLRABIY Blixed with a surfactant
Phar maceut i cal npositions are prepared in accordance

such @St W%%’@’e@f?%?%‘“&?ﬁr r?é%@tﬁ'?%lc%r@%%ohﬁ &sepaggft in gglycerol, liquid
polyetﬂﬂéﬁé ghedisidhdRamiuned iseof MM ansranRiel iofdharpEofiieess oflstbldge and
tion, ed. Alfonoso R Gennaro, Mack Publishin g
use, tr&ﬁeﬁeﬁaratl@gé:paﬁm a;areserilgg\ga) to q@]\ﬁnﬁ.@@éﬁ@\{v@é}f |rrycro rganisms.
acceptable carriers are those that are conpatible with

t he wh@@harm@deedwrrbsné @uﬂé‘[ﬁe frer nﬁéoadtile)mjséﬂﬁlclude sterlle aqueous
the term 3

bi ol ogi cal | % bl e. rein
solutlonéfqr $hersio %13 ri eep%vy(éer? 6ort tﬁg ﬁ)ﬂraraﬁouaoqre%atlon of sterile
injectabMPEUtIhs @F dRiparsioRe e U alﬂlaése%gm@tforfrmaﬁjst bé’>§te?¢ﬂ@ and must be fluid to

the e%e?n?ﬁ{/@éfggesyﬁ%rlﬁ%é gﬁglgt%/ ﬁ s% gg §fﬁlg|ecllg{¢§f coaﬂl?%ﬁgof manufacture

and storglge/ bAd ahusroenprsdervet Rafainss tihﬁb@rgammaghg abyoraof mlcroorganlsms
earcher, vete {lnar .an, (Wgct r or. oth
h

such arl:':" F)aﬁt%rfaaa]nd (qulc he ﬂa{rlelrdrggy ﬁ@ %qlv gperlswé} medlum containing,

for exémbleo\oaam, e(hlaholpbelyeln(btgwggly&@oldp&weae diyol ex@Implie polyethylene
n or disorder in an

9|y00|?ﬁa¥%' b&&“rﬁﬁﬁter 35’]?%"‘3&3%3’? Y8sed to the disease, 5

condition or disorder but does not yet experience or

di spl ay the pathol ogy or synptomat ol ogy
For the treatment of cancer, the compounds of this invention may be

administered in combination with other antitumor substances or with radiation therapy. These

other substances or radiation treatments may be given at the same or at different times as
-33-
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of the disease; (2) inhibiting the disease; for
exanple, inhibiting a disease, condition or disorder
w0 pooanosssgli vi dual that is experiencing or di spP@yUSIP09/035422
the ccfouns BOMREH i ARk BBl Ehe ot Ny UrRRESReroy and resultin
improyeg teffisacylev EPoprempleof the heomprunks| efgjhiairiavention may be used in
comblﬁé’ﬁm]t ﬂﬁtr@gﬁgy%hlblf’cﬂg slich a@qgkélod'ra\yiﬁﬂgsthg a@glﬁﬁr?gf%a\gerﬁtg such as
amelrorating a di sease, con
CIsplam mrayglpph%aande rfitivi edakaliteshsitchi as éxfhuordusacdli ag hydroxyurea, DNA
interc%él%psJ Qchd atdg é’ih I?)?‘Ofég%g/elh 6}58%6[9@%%8“&%‘ to?sf chlﬂeas etop03|de or
| sease, condi on or d , reversi
camptptekiol dg\}laamgwc sAgeptsosueipl asgphgiogtatn, c@ﬁ@o@fﬁ@gtr@gens such as
S ti] L Y,
tamortEh S ASAeR P SR Wi I R 35 1l YefEi appunt of o
comp@mdrm@a@ ¢ither ditagtlyi a;inma'tste@ng sgoh cambeunsk o |aémmlstqr£mg a prodrug,
ol t [

derlva:gf/}? udélgaﬁgt% nv&l‘ﬂ{:f?ﬂffo&% emé tl\tr@agoggt d@’nxtﬂléns?:lto@;pe il ¥ aﬁfﬁhe body.

in such fornms as tabl ets capsul es, dispersible

powders, granules, or suspensions cont ai ni ng, for

exanpl e, fromabout 0.05 to 5% of suspendi ng agent,

syr uas usé@nﬂi abdftirﬂ@qcef\mth et muketionl, tigateaMoan ¢ éffécﬁ\ﬂa 5@%’mnt of a

ta in

of e
compdiingiAiears o o8 abp et ARy SR comRRuh, ot BHFLREIR § prodrug.
derivativee, tdn@nlog mhih Vel &rinl 20 éfftjciad arabent 20 theadorigoQnd Githin the body.
suspension cont ai ni ng fron1about 0.05 to 5% suspendi ng

agen an.i_soto m Suc har maceuti cal . ,

o o p iR e ARy isien T @ W aEGRL RS hisS Bhe vgaion are
not spepifitaly ragdcted b cxin tid‘laxjralotstered inngirieds erﬁparamons depending on the

conbi nation wth the.c al twe
age. Seoatd BUPBRT b UGG e MR Bt U STLLSHRY puspensions,
emulsfcxnsrrgﬂaat:lesmsdauaesmaielmrmystﬁeeomdy tad mivgstereoal Ihje ctidr p#epa:%ﬂions may

ve ackFried oV enaRLaa) el o PR H A RPRGE 57 as ligose soons
and grains agmed sanmbuslllnma\@pbuﬂyal i & nea:uﬂ;sarucdlseilmJtemxmeseparatuons are
adminsshl gh aSQIm ! tar auts aneousl A2 S\ r f) eritoneall

st ’2963(%58‘ FB ég?%ﬁ &Héﬁeﬁg%ﬁ 8P 4o u‘{‘ ko y:
Suppokiteriexf mey bé wemohixtargd irdd treeciectuen.i ngr edi ent enpl oyed nay

vary depending on the particular conpound enpl oyed,

t he e d S ev

Cond:ﬁllgo%'% %rg EHe tc{)r%é rﬂj %Pq &B{b\‘fa fA I‘Sﬁl’a n)eérqeL %fbeharmaceutlcal
compwttonsé(amtdmmg/ to eﬁwbteseair mve:’ﬁtoal ineat whemﬂctdﬂg restripiednbewever, the

t.i 1 Ni t e
dose g S 58 o, BrBfcPaof R Mo Eroi R A RRIAY ° e dosage
of a pbargmhteutmpit canpdditiongacending tdithe geesahd Smentiom wilb depemd on the
(N ] ase form For nost
methqdaﬁée’ﬁ%%%?’ss% ér{at%)t%ftghgfﬁﬁ pé’g!srgtge is fromabout 1
to 1000 ng, preferably fromabout 2 to 500 ng. Dosage
forns suitable for internal use conprjse from 35 about

{I’ e P(ﬁs@nh@v%qtlopr%s%equ@@s (%‘?ﬁi@fi?nﬂf |ph|b|t|ﬁ{1 laﬁlﬁtt@atment further

compﬁ#éflg é‘drﬂlh%téﬂn%%naadﬂﬂlbhﬂ ifHibitdr @8 bl oncopfot¥i 18/ ot BRBRSs/Raf/MEK
PCT/ US2009/ 035422 pharmaceutically acceptabl e

pathwa¥y rj er. This dosage regi men may be adjusted to
provide the optimal therapeutic response. For
exanpl e, several divided doses nay be adm ni stered
dai | yrhe pharmaceutical compositions of the present invention may comprise the

compound of the present invention alone or in combination with other oncoprotein kinase-
inhibiting compounds or chemotherapeutic agents. Chemotherapeutic agents include, but

are not limited to exemestane, formestane, anastrozole, letrozole, fadrozole, taxane and
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or the dose may be proportionally reduced as indicated
by the exigencies of the therapeutic situation. 5 The
W@mﬁp/ooasahs of this invention nmay be adm ni st er BCT/Os209/§35422
it HsC
derivafly ebcu (l'gng% lﬁ)g}fllrt%)bé" eoi%%@ﬁ%?% gg{rﬁrqsgr tet *r%)lé(?ﬁ%ae%PT 11, camptothecm
derivaﬁlm cﬁamshracy;qh@mgqug)mdpﬁ,og;gqad@xormﬁlgn,omlqm| enleublcm etoposide,
naveltﬁﬁél\HllaﬂéﬁmeSH?ﬂ'bB %tn‘?ngsphgtﬁ hra?‘r‘{ﬂ%lll lde%%ﬂbc%rn{dxﬁéﬁ raloxifen,
yet ene ¢glycols,” non

Sugers G fadd 6 apugensF1d-6668. Ling H:ﬂN:@tlQuch as corn, peanut and

sesane oils, as are appropriate to the nature of the

active ingredient and the 10 particul ar form of

adm Aaghyabsabedsd heshticAdihgvarhior IsStamaTiliusitaawyaye tbllowing

.in the eparation of pharmaceutical conpositions may
non"”ﬂ@'”%&?f%\’ﬁ?'ﬁg'eousl y included, such as flavoring agents,

col oring agents, preserving agents, and anti oxi dants,

for exanple, vitam n E, ascorbic acid, BHT and BHA

The preferred phar rraceutﬁ)@d\ﬂple5$rpOS| tions fromthe

st andpoi nt of ease of 15 preparation and

adm nistration are solid conpositions, particularly

t abl Exsmplad thar @tﬂ-{&[@AmbucycideQ}cfcit-myeﬂetayipmmh@]@yridin-3-y|}-2-

.Oral admnjstratio onmpounds i s sonetines
pyr'd'raég/’pryéaﬁ%k’.ﬂ’g'ﬁljpyé'%‘ﬂ ga}’é Een? gy be desirable to
adm ni ster the conmpounds directly to the airways in
the formof an aerosol. The conpounds of this
invention may al so be adnmi ni stered parenterally or 20
intraperitoneal ly. SolHw1 O Oy suspensions of these
active conpounds as a flfeebaye or pharnacol ogically
acceptable salt may epared in water suitably
m xed with a surfactafqt_ssuch as
hydr oxy- propyl cel | ul osq. Di spersions can al so be
prepared in glycerol, FhguiNd et hyl ene gl ycol s and
m xtures thereof in 0|Is ordi nary condi tions of
storage and use, the %ns contain a
preservative to prevent th owt h of m croorgani sns.
25 The pharmaceutical for itable for injectable
use include sterile aqueou Qi ons or dispersions
and sterile powders for the extenporaneous preparation
of sterile injectable solutions or dispersions. In
all cases, the formnust be sterile and nust be fluid
to the extent that easy syringability exists. It nust
be stapl @ wndriryt bfe 5e0ei-2-basisotidimensf gcton2s naindin 45 mL of

dimet SR AR R BLRGo T RS0, D GIRE 230 ey T gacton mixure

was cbaled & revnateihganastgte to Idrecipigate befellomsolt whidowa€hitered, rinsed with

di I Si di ym cont ai ni n for e e, ter
cther, GG o 18] G o LGB BBl Eng GRGOBO 28y -6
bromdpiyﬂdl'h@ YR3ydtinaiHyRneno)gtopcBen-1-dwel t ahicR nast Wsed without further
i Eereof and vegetable oils. For the treatnent of
purticgiter, the conmpounds of this invention may be
adm ni stered in conbination with other antitunor

substances_or with radiation ther a(g)%/ﬂa These 35 other
substder esTep nladl dyiedranol was asdrds0.Aag (Bé-8ginveel) at sadiem metal

(after ety aP bt rﬂFnepail fo]cl %tﬁ'ﬂéxgﬁ(ﬂ%ﬁd%e m"lﬁg’re was stirred at 45°C for 1 hour until

the solution turned clear. A mixture of 3 g (20.38 mmol) of 3-(methoxyphenyl)acetonitrile and

par

3.9 g (28.66 mmol) of methyl isonicotinate in 26 mL of dry ethanol was then added and the
resulting brown solution was heated at reflux for 3 hours. After cooling, the residue was

evaporated and purified by silica gel chromatography eluting with 9:1 to 4:1 methylene
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30

WD 2009/ 108838 PCT/ US2009/ 035422 the conpounds of
this invention. These conbi ned therapies nmay effect
waymenesgsaand result in inproved efficacy. ForP@WHm:mbﬂossuz
chlordeMApFaNB R, 14r e o) B2 TPl DAREY ) oy
propiopjtiel asti ne, al kyl ati ng agent s such as cisplatin or
cycl ophosam de, antinetabolites such as 5-fl uorouracil
or hydroxyurea, DNA 5 intercalators such as adrianycin
or bAemW@‘énof ﬂcrpgi goTeemaael) i aTh2--tretsoxgptasmy Bs-oxo-3-pyridin-4-yl-
posi de or __canptothecin, anti arggn enj c %gents such

prop'%&“'ﬁﬁ@f’&%tr%lt PR s healeak80gdors' -2RMercRRig, fhen”OCls was

evapoﬁﬁe&l&ﬁﬂj ?d"tr@cﬁﬁﬁﬁﬁg%sMﬂé antshh(@dédn’ttﬁfgnleoﬁndtthé rhiktuie avbs then
‘effectj ve anmpunt mpound nmeans ei

evapogted &9 (Y N&dri -ﬁh'§tséqﬂ W@S é@l@?t%%wﬁ demgye fé}ﬁ'ﬁl lg¢ @ndipturated

sodlurﬂ m&aa&méme wed@bu&@i tonhe (R5ida& adrR0a \&Biif BréMdltbteHQMﬂ @ﬁv.dmg 19
ive ampunt of the coniaound wthin the

(57% A@'dlb@éa ShiereredenmpdhrePhgryh-3 pyrilin-fykacrygnitrle ﬁé at"éM?l %Pr'id MS:
271.1 [rﬂffﬂpctlve anount” of a conpound neans either

directly adm ni stering such conpound, or adm nistering

a prodrug, der| vative, or analog which will form an

ef f egt h

Met hg‘d}sn‘é(g"fr8 ? g§r at rl‘?l(r)n%%gﬁp grgﬂl?% t%gceu({tn&gpﬁgyyl) 3-pyridin-4-yl-
acrylooitntp @sil td. %mbﬂ&&wmmoﬁ»bydmznme aydaratellﬁ HomlLspeathdriot alak yheated at
reflux rf(?rsé g'rhgfsg ’Thggglxﬁ?@ V\Bg a‘rﬁgxﬂ‘{eﬁ o1 E:(%I ‘5{9 rb(ﬂn \f%h%ﬂﬁjre apd the solvent
was r@ﬁowddd)ypmaperatlon Fquue@uanpdjlem hl%b@tage wps Istirsed |nto the residue, and

the re%f?lltih%is&ribs was Ltg)ﬁg&éd %Psf'rltraél%nyh'ﬁ% Wir @F%ﬁlhga vﬂ{ﬁdwater and then
capsules may be oralty adm ni

0-3- Pyl’ldln -4-yl-

ered. Tnject
dried m@pyamdmﬁmpmiﬁe b2 adddpiysidraéd- [Bﬂmtbommelnyl]éfpyrldm -4-yl-1H-

pyrazéT‘i{?rﬂm\Q" Mé I2%17 %@ transfusi ons such as gl ucose

I Ons and acid solutions intravenously. If
necessary, the |njection preparations are 20
adm ni st er ed in%]¥ i ntranmuscul ar | racutaneo
f (e

LN usly
subc{tBXRES Ry RIREY h%%esﬂm-@é-y' 1%@%@6@@ Bmines(3-0g, 11.27

mmol)yTBYd BeridkskThidrotieest (00 S1M2 reediuwas hgtednmwoR° @ffotr RBe hour.
ound of fornula A contained in Fhar nmaceut i cal
The re@%a

sVe$ ShemCedrdi RgoP 1§1RPSSR WE ntilutesy Wb | th Mils Oh @mmonium
hydroﬁ@@cstfrre@afdrysd @b, bied ewbn fewey@snt Wae rerel@\s&j %h@éﬂ ¢ade@m. The

ficient totret |orate r. reduce t
res“'“f‘%rﬁeétdée WoRpYBThe WHBnﬁ%éaaﬁt*?@O@?'C'é{orﬁﬁ‘&M?é‘@eaW chp collected
washiGgyTReRd Hh@c{l ﬁa@ﬁgcsc?%rngsmff@tet fiReret e8Gd levaprertitora Wedidue that was
... depend o e netnod or use, o sex, a
pur'f'ego\ﬂ%isﬁ'ic%ﬁ'a%? CFF?@‘%%HF?%*M e'umwgl—?e%? ﬁ?% H\?ﬁﬁf‘?@(ﬂd&?@a‘ewa”e to
providel 221 g §38 ke yiblagl of d-(3-arinbid-by@idiraastl-1 H-@gtareid-yHishehbebs a beige
conprising adm nistering an additional inhibitor of an

solid- gncoprotein kinase of the Ras/Raf/MEK pat hway. 30 The
phar maceuti cal conpositions of the present invention
may conprise the conpound of the present invention
al on&tepr 3:n 1o(6rﬂ3’bmatnyddinva yih3dlimethyleminepproperianeki(@a&semg, 1.0

ol L EREL Sl SBERTHTRRAD 4 POFD iy ggo o i
glaciat aretix enidstesg epmbinedesd anated imtistmioowlage at $2G°dZ tdr 8000 sec. Upon
cooling,agtgtgi%gb %ellév? é?&‘?pit%{%dwhich was filtered, rinsed with 10% ethyl acetate/ether
then with ether, and dried at 40° C under reduced pressure to give 575 mg (94% vyield) of 3-
[7-(6-bromopyridin-3-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl]phenol as an acetic acid
salt, a yellow orange solid. MS: 444.1 [M+H].
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-34 WD 2009/ 108838 PCT/ US2009/ 035422 derivatives such
as paclitaxel or docetaxel, encapsul ated taxanes,
W@ERIDY/108838 canpt ot heci n  derivatives, anthracycPCTEs2009/035422

gl ycapides, 18- g- ’sgﬁ'é’d‘%d&&b %u&n biday Hb(BQL%}B?;Z){?f;dk]qu/ﬁ-in-byridinA-

et oposi de, navel bine, vinblastine,
ylpyragolgld} aalomrimigin: B-althenoh@17 gag.e® 3% inbmol) avbRi Mewf DMSO was added

diisop@&%&ﬁﬂne @‘g\?nmi?u@%ﬁ motP S Ilﬁé’dGGcﬁ/g -ﬂnﬁaﬁlcyclo[ZZZ]ocM-

5 Havi ng’ descri ed t e I nve
yhmethanaming di¢ mg, Odr meh). iTheusixiuse wes bvyaheaeatﬁaﬁ‘l G¥@rn@ hours, cooled

o rooBtParby Bhirp AR 87 555 S o TRt P slspgyin 5-05%
acetomirite/Batgl } (202% TFA) to give 18 mg of 3(7 {6- [(1 azablcyclo[222]oct -4-
yImetrﬁfY)'ra;‘n?r{.oﬁmf}i'ﬁl%l-%ylg-g-ngj'&wﬁ- %SJIB%A&)[%%]EX;% %ﬂn)-é)gl%h%koll_lgls I\é yellow-
orang® salek ! § V- \2elbr E0OHA4 (M. (5 g, 0.025 nol) in 45 nL of

di met hyl f ormam de di net hyl acetal was heated to 110 C
for 2.5 hrs. The reaction m xture was cooled to room

tenpekahpe: t@(ﬁ{@&?&@)‘-’t A&z@o@/c}tﬁi QQchﬁQlyléﬂnln&\]ByMin BBH-2-pyridin-

filtered, rinsed w ether, and dried at
4-yIpyLRQISL @&&yum'%@érwpam%o provi de 5.20 g (82% y| eI d)
of (2E)-1-(6-

br onopyri di n- 3-yl ) - 3-(di net hyl am no) prop-2-en-1 -one,
whi ch was used wi thout further purification. Step 2:
To 5 nL of dry ethanol wa ded 0.73 g (31.84 nmol)
of sodiumnetal (afger r al of mneral oil with
hexane) and the mi xturen\Wwas”stirred at 45C for 1 hour
until 20 the solution turned clear. A mxture of 3 ¢
(20.38 nmol ) of 3-(nmefhoXyphenyl)acetonitrile and 3.9
g (28.66 nmol ) of netRylLAi sonicotinate in 26 nL of dry
et hanol was then added pnd the resulting brown
solution was heated a \3 hours. After
cool i ng, the residue Ve s{a;ﬁd and purified by
silica gel chromatograp g with 9:1 to 4:1
net hyl ene -35 WD 2009/ 108828, PCT/ US2009/ 035422
chl ori de/ net hanol to provi 9@ 75 ¢ (34% yi el d) of

YT 1A n- 4-yl -

2- ( 3- net hoxyphenyl ) - 3- oxo-
propionitrile.

To a stirred suspension of 3-[7-(6-bromopyridin-3-yl)-2-pyridin-4-ylpyrazolo[1,5-

alpyrimidin-3-yllphenol (117 mg, 0.25 mmol) in 1.0 mL DMSO was added

diisopropylethylamine (0.23 mL, 1.35 mmol) and 3-(S)-aminoquinuclidine dihydrochloride (60

mg, 0.3 mmol) and the resulting mixture was microwaved at 150 °C for 1 hour and then
purified by RP-HPLC on a Gemini™ C18 column, eluting with 5-95% acetonitrile/water
(0.02% TFA) to give 21 mg (14% vyield) of 3-(7-{6-[(3S)-1-azabicyclo[2.2.2]oct-3-
ylamino]pyridin-3-yl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl)phenol as a yellow-orange
solid. MS: 490.4 [M+H].

Example 3: 3-(7-{6-[(3R)-1-Azabicyclo[2.2.2]oct-3-ylamino]pyridin-3-yl}-2-pyridin-
4- ylpyrazolo[1,5-a]pyrimidin-3-yl)phenol
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A mxture of 1.7 g (6.74 mmol ) of
2- ( 3- net hoxyphenyl ) - 3- oxo- 3- pyri di n-4-yl -
w@e@pilasssg ri l e and 17 nL POCl1l3 was heated at 8SBQ/i82004/@35422

hours. After cooling, the POC§3 was 5 evaporated off.

To the resulting residue wa ed toluene, and the

m xture was then evapork ryness. This step was

repeated to fully renove POC13. |Ice and saturated

sodi um bi car bonate were d to the residue, and a

solid precipitated out, |proyiding 1 g (57%yield) of

3-chl or o- 2- ( 3- net hoxyphe -3 pyridin 4-yl -acrylonitr

ile as a white solid. Ms: [N%Fﬂ 10 A m xture

of 1 g (3.69 muol) of

3-chl oro- 2- ( 3- net hoxyph

acrylonitrile and 0.9 nL

in 30 nL of ethanol was heateg

hours. The m xture was allo eppl to room

tenperature and the sol vent renmoved by

evapor ation. Aqueous sodi um bi carbonate was stirred

into the residue, and the resulting solid was

collected by filtration. The solid was washed with

wat e and then 15 dri nder vacu m.to provjde

" (SRS G BrocRapts, e BRI o Cur o PRI o opyricin-4-
yIpyraIszopyJ a]bgllhmﬁltrﬁmn@wenwﬁan(ﬂﬁmﬁarﬁlNHJJJﬂlnuoﬁdiﬁibﬂHWﬁ)cﬁforlde reacted to

T T IR TE R

pyridirpd-yBRraisw ), 5-\a@syrivedn-gd/ pherd) s & yiehdw QOIR]. MB11490.4THEH].
reacti on was then cooled to roomtenperature, diluted
mnth 10 nmL of anmmoni um 20 hydroxi de, stirred for 30

Lheng.the s t acu
The r esﬂl ti n r esi 3%%?%@%&&%&%&?&%?@%p%@% #byrazolol1,5
a]pynmm&ryamyr@irti’rmomwar%arawe the coll ected washings
were dried over sodiumsulfate, filtered, and
evaporated to a residue that was purified via silica
flash chromat ography eluting with 5% 12%

met hanol / di chl or onet hane tH) provide 2.21g (78% yi el d)
of 3-(3-am no-5-pyridif- 4;yIE;§ipyrazol 4-yl ) phenol as

mmol ) hydrazi ne hydrate
reflux for 6.5

a beige 25 solid. Step™B:
1- (6-Brono-pyridin- 3-
(258 ng, 1.0 mmol),
H pyrazol - 4-yl ) phenol
glacial acetic acid ve
m crowave at 120 C foPrN? —'Upon cool i ng,
obt ai ned yel | ow precipitatg-which was filtered, rinsed
with 10% et hyl acetate/ et v@! ihen with et her and
dried at 40 C under reduced=preSsure to gi ve 575 ngy
(94% %/I el d) of 3-
[ 7- ( 8lepr diopgr & dpeiuBny|of - acqlylpyriging 42y [k a28l 6[MQlb-im] 22 ml
t
d|chIof"B(ﬁ(%tl'?élrQeI \Was’gaéf(!lé&?@me}olesﬁox rf';k%%[éc‘fd}_ﬁ%‘uﬂj% %Fnol)aand the resulting

Oow orange so

mlxturzoms/ hezgeB® Ritmr t%zl@dwmsﬁw solgripvas: theg eaamraﬁedea@d the crude
re&du%qﬁé’ée Eﬁl‘o%tégra;%e[d%r( Qnib4 %p@ﬂg/tln \KJT??’I)M!O%’/& %né?ﬁ(éddﬂ/bﬂ‘%ﬂacetate to

dy yrazol of rimdin-3- henol ng,
provi m»fgg)(3$% yleIQ) @[1dﬂ -OpWRDIdiRrd-YAriBanone as a white solid which was used
directly in the next step.

hyl am no- pr openone
hb- 5- pyridin-4-yl -
~0 Mol ), and 3 L
-'Qeqhbnd heated in the

Step 2: A solution of 1-(1-oxy-pyridin-4-yl)-ethanone (231 mg, 1.7 mmol) in 2.2 mL
dimethylformamide dimethyl acetal in a 5 mL Smith process vial was microwaved at 110°C

for one hour. The resulting mixture was cooled to RT, and the precipitate was collected by
-38-
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di i sopropyl ethylamne (0.13 nL, 0.75 nmol) foll owed by
1-(1-azabicyclo[2.2.2]oct-4- yl)nmethanam ne (74 ny,
w@2®91088B9 . The mi xture was heated at 125 C f oPCT6S2009/035422

fiItrati(gE%’rf_(igt’Eaﬁ gﬂééﬁ@ b8, é}@ﬁ%&%ﬁfﬁ%ﬁ%ﬂf%ﬂ%@gﬂ%ﬁ%&é@ S@Was dried at

40° Ca@éieoneduqeﬂemrﬂasm o @G22 PRy (60 giield) 08 3ramethylamino-1-(1-oxy-

pyl’ldll’?’zl% p%@f%ng)ﬁ]e%g pyr déo%ﬁh l\f\%]sgﬁted 6=r%(ftll}<|rh’£he next step.

yI pyrazol o[ 1, 5-a] pyri m di n-3-yl ) phenol as a yel |l ow

o e8P bl Br s oy b S o R 22 mo

1.15 mdoly bhd 3=(Byfidtildxyphdriyl)-5- pyrldln -4-yl-1H-pyrazol-3-amine (308 mg 1 15 mmol)

in 2 rr;'LN% aisla( @-JCT%?% i‘%ﬂ‘?@& grg%ﬁjg%rgwggé)at |1\% élfof one hour. The

reacti@r nixt(re- \b@i@ﬂ‘igmbl’ob@ﬁrto?rlc)wn)te%pébaltdrg,i ghd4th3e| r}é&!ul_ﬁﬂ@%@%)h precipitate
rpm n- o- enol . ) . .

was oIS ik saiB i SBEvisby i afe G eAnd ey, The

solid wa®!Jricangt 30(CS)unasn muecmtmésﬁreneo d;nfeyde@ofhg qss%eyueam of 3-(3-

moth Ry SRk bR R P AIhS: paP i Tdigepyas  vellow

solid 2t Wk Gsandifecthz M the TvkiGié. CMBUBI% 1 @NHl. ng Wi th 5-95%
acetonitrile/water (0.02% TFA) to give 21 ng (14%
yield) of 3-(7-{6-[(3S)-1-azabicyclo[2.2.2]oct-3-

Stekﬂ' aE“ ”0] RW§<91 ﬁbn3 }5% } "32(39¥§t|'r19kybhén91 X{-B%ieb@lri%'rézt-?ﬂ)«@yﬁyridin-4-

enol OW- Or ang
yIpyraz;gg[uﬁ P]mm-q]ﬁldlr@GZg(g}gpp@?:gnmol) was refluxed in POCI; for one hour and then

cooledsfc( r%ofrﬁf rﬁ})tl&%ﬂ%%%ﬁﬁfé REL tren2dVapbragsd @M InRY fididRed with
cold gthpegzw 35/:1)353331 pStiagiedi i ey phéhe|orgayc \nhase was dried and
evapo?é%@@f &]Q%EVQM/%EE&W Hséféggée%zﬁﬁe‘&?(gg&l& 'é'ln_g'\/c(f 70-Bhibrdoybiin A-y1)-3-(3-
methq;yq_)hpnyaZmy@ﬁ@p@-ylpmraﬁolgm)ﬂ )a]pyrmudpr@, as 4 yeIIow solid that was used

directly in the next step. MS: 414.1 [M+H].

Step 5: A mixture of 7-(2-chloropyridin-4-yl)-3-(3-methoxyphenyl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine (272 mg, 0.66 mmol), 3-(S)-aminoquinuclidine dihydrochloride
(654 mg, 3.29 mmol), and DIPEA (1.28 g, 9.9 mmol), in 2.0 mL anhydrous DMSO was
microwaved at 170° C for one hour. The resulting crude reaction mixture was purified by
HPLC to give 43 mg (13% vyield) of (3R)-N-{4-[3-(3-methoxyphenyl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-7-yl]pyridin-2-yl}quinuclidin-3-amine as a yellow solid. MS: 504.5
[M+H].

Example 5: 5-(7-{6-[(3R)-1-Azabicyclo[2.2.2]oct-3-ylamino]pyridin-3-yl}-3-(4-
chloro-3-methoxyphenyl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine
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yl pyrazol o[ 1, 5-a] pyri m di n-3-yl ] phenol and
3-(R) -am noqui nucl i di ne di hydrochl oride reacted to 5

w@roe/ 188381y (14% yi el d) of PCT/US2009/035422
3-(7-{6-[(3R)-1-azabicycl o[ 2.\2. 2] oct - 3-yl am no] pyri din
-3-yl}-2-

pyridi n-4-yl pyrazol o[ 1, B=
yell ow solid. MS: 490.4 [MtH]. Exanpl e 4:

(3R) - N-{4-[3-(3-Met hoxyR [)-2-pyridin-4-yl pyrazol of
1,5- a]pyrimdin-7-yl]pyrid)n-2-yl}quinuclidin-3-am ne
H N NN iN N 10 Step™~N To a solution of
acetylpyridine (2.2 nL, 2 ol ) in 22 nm

di chl or onet hane was add TR orope oxybenzoi ¢ acid
(3.45 g, 20 mml ) and t 2
heated to reflux for 16 h%urs
evaporated and the crude re s chromat ogr aphed
on silica gel, eluting with Q »-ayet hanol / et hyl

acetate to prOV|de 1 g (38%yreld) of
1-(1-oxy-pyridin-4-yl)-ethanoneChs a white solid which

was used 15 directly in the next step. Step 2: A

solution of 1-(1-oxy-pyridin-4-yl)-ethanone (231 ng,

1.7 mol) in 2.2 nL dinethyl formam de di net hyl acet al
inabn Smth process vial was m crowaved at 110C

for Ot hofyrmixthie of €8t t-[4alromophemyd)-vidimethylagina)propi2-en-1-one

(125 Beb g sl EaButiPyaRabE™ Byt B Widsorygmine 150ms

0. 5mnﬂ¢I:nsr@aamdtfhllq%@thwproa@@tratoé&am‘ieie .03tk e dtamingewitie (4-chloro-3-
metho&?@eﬁ‘@'ﬁ%&t&ﬁ? ggr/é i e? (.WL é% f?’{l g trehche\giﬁgﬁgatgﬂ ?@%&H r%ictr&Nave at
120° @yeri Hihaud- yhe apetipesid me@satben régrpp s smdardedmﬂ massuL@e&:aturated
NaHC?_ aﬁ:rste : (%:d(ﬁ'dnaﬂdqﬁer}%?il’flﬁiﬁ%(tur%t\ﬁgs éﬁtr%t%'ﬂ MtHrd%l&Bmezhfgs with 3%

am no-1 y-pyrid propenone
MeOHhy,TheSorganis phasd yasrdiied and evaporated under vacuum and the recovered

4- (3. -5 r - ami
oo LA OREY) She fos By o eI 7
bromaogygdinaat! 28 (4-ahlptee3-regraxphanyb2- gymlr@*vl@vraéﬁle[%ﬁ:a]pyrimwe as a

llow EAGIN18N4dH X was then cooled to roomtenperature,
yetlo &@ Me resurt”ﬁg yel l ow precipitate was collected by

filtration, and r| nsed with 10% et hyl acetate/ et her

and en i solid 0C .unde

eauSER 2 & JuRE oot T beRoRvI i g G osh ME i pheny 2
pyridirveylpgxazelgn§la)pyimidine@Xi(dopymy di 0 18- Y mmay, py$4(Fd) dmithoylipuclidine

ainyarbae 1 fio, 8122 b IPERT @ 36 3Bl aady.0 B eaphyarous

DMSG’rwaé\héé)ﬂedﬁn e roitrowave at 150°C for 3900 sec. The crude reaction mixture was

ten iy 55 9K B SVE 45 i (P KB ssnt g b2l lagi oot -

ylamirfobylridxeslyli-3- (P30 B@ﬁetﬁdﬁb@ph@r&%) 2pgridimesyipyrazolo[1,5-a]pyrimidine as
a yellow solid. MS: 538.3 [M+H].

¥m di n- 3-yl ) phenol as a

The sol vent was then

Example 6: 3-{7-[(1-Azabicyclo[2.2.2]oct-4-ylImethyl)amino]-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-3-yl}phenol
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cooled to roomtenperature. The m xture was then
evaporated with tol uene, quenched with 15 cold
wa@ adognessasl NaHCO3, and extract ed into ether. TPET/US2009/035422

organi c phase was drie ﬁvaporated under vacuum
to give 272 ny (9996y
7-(2-chl oropyri di n- 4- -3

met hoxyphenyl ) - 2- pyri di n- 41yl
a] pyrimdine as a yellow soIN
in the next step. M5 414.1 [ Mt
of OH
7- (2 chl oropyridi n-4-yl)-3-(3- oxyphenyl)-2 pyridin

ol Stee 108 TERRE 17 A e R iy S8rPB - gzt -amine

(1.5 gn®H3 thr2@) mmdilbthylae’tﬂo@h%ﬂﬁlle(nb rﬂ&logateQ1 a NTIIITIBIQ mmad) id glacial acetic

acid (ﬂ%mef_n%,?r oui%(ﬁl\/s %V\B’fi%fm Eﬁﬁsgr‘é‘@’rg d]:pe'ﬁn%zw éN%%OO?ede and triturated

with gphri TThe dsoliy WalsiFthcﬂIetted gjyvfatrdtﬁ)nngva(sﬂléa/wwﬂheétdér ofid dried. The crude

procu(iP s Rt B STiag e (it DR YRgal raDalSi ey e Fiarce) to

give 1 N28- agri nNe8%S 9|eLdE)I | sfw syl d 3-(BEnethbépheny®s7-prd-Pllpyridin-4-yl-4,7-

, Ex I : o ,
dinyrgp{9EqIEL 1 ARy iR P RRtS 25 AR safidy M 3RbR AW i n
-3-vyl 3-(4-
chlgré 3- gethoxyphenyl) 2-pyridin- yrazolo[ 1l,5-a]p
O e o bIR0sH] FEHBSE- (PO UEDINOsEas 2 o idihA-y4.7-

duhydr%lgga%lom\s é]b&mhldﬁ%e-&ar@éﬁﬂbté (15 g‘ XLgH fnl) and 2.5 N solution of
) br onophenyl) - 3-°(di net hyl am no) proop- 2- en- 1- on
sodlur@ hydy (5-6. Bhwiap heated at reflux for 4 hours. The mixture was cooled,

aC|d|f|é<fJr with! A Prcp aﬂ@ttlﬁ@éylmﬁé/ 'c%)ITe'_%téEM%) ﬁll'ter‘ &, )ﬂlmenlwashed with water and

pyrazol - 3- am ne

dred § 3 Sy THE b SHAAT st R Paral o2 Ay -
dlhydﬁgE}t/er&Iéﬁ@é]B{/r‘ﬂnl%ln@% *&Qmiﬁlﬁﬂ’da %%%t %‘%é §dilaedaocande . Ms 363.2

aci al "acetic acid heat ed he m crowave at
[|V|+H]120 C for 1 hour. The acetl c acid was then renoved
under reduced pressure, saturated NaHCO3 was added
and the resulting m xture was extracted with

gi cl Sfe(p)n&tT'taGGreﬂ‘tilﬁﬁgdB%’th&hW (376hﬁprg§@EGed)BG(S&nMB(SXyphenyl) -7-
ri a V. at e er. vac, nd, t r eco

oxo-2 Qi D e e g ARG G epc 20gel | PG 276 mmol)
in onegbdf’g)ng&d%e(ri&%nl)gl rRik@lle @bs Redted PRSI Y48 minutes. After cooling to

in-3-y|)-3-(4-chloro n y

room refpSTHivke S s S ol B b vesn et wifiesthao inYaried to
provideMy8B. g (98% vyield) of 3-(3-methoxyphenyl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-
7(4H)-one as yellow solid, 110°-115° C. MS: 319.2 [M+H].

o[,
s used directly
Step 5: A mxture

Step 4: A mixture of 3-(3-methoxyphenyl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-
7(4H)-one (0.85g, 2.6 mmol), N,N-diethylaniline (0.9 mL) and phosphorous oxychloride (9.0
mL) was heated at 110° C for 2 hours. The mixture was allowed to cool and the excess
phosphorous oxychloride was evaporated to dryness, followed by re-evaporation twice from
toluene. The residue was cooled in an ice bath, neutralized with saturated solution of sodium
bicarbonate and extracted with 10% methanol in methylene chloride. The organic layer was
dried over anhydrous sodium sulfate, filtered and the filtrate was evaporated to yield an oil.

The crude product was purified by silica gel flash chromatography, eluting with 1% methanol
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Step 2: A mxture of
7-(6-bronmopyridi n-3-yl)-3-(4-chl oro- 3- net hoxyphenyl ) -2
WO 2ynos3sh- 4- yl pyrazol o[ 1, 5-a] pyri m di ne (90 neCT/0S2089/035422

in meiﬁ:ggh%)ci}@néé?)t? ?I% %%&%zﬁylgfd?& 7- %@o%‘ (t;' h%ﬂ@é%ﬂ%?l&%?’p@ndm -4-
ylpyrazelplf cr-alpgrimidBe agss yelowt sotd i ‘hBSf’JﬁéO n@dVIS e2 Md+HI50C f or

3900 sec. The crude reaction m xture was then
purified by HPLC to give 48 ng (44%yield) of
5- ( 7s{ep-4: (T3R) cold @Uff’ﬂﬁla))s@“uﬁ{)n?oﬁ Ril-atdbicyelo[2.2.2]oct-4-yl)methanamine

015 XA ol ey B oe -avle e Mg Agfontie (5 mL)

was &@dddd.7-Mro338-rdethbiyhh enﬂPZ-lﬁyﬁ(ﬂmMeyI;ﬁyrazoloH 5-a]pyrimidine (0 15 g,

0.4 ] It T St PareTo8 5P eiEe Il B A BB ey o at 5°
C for 2008Urd.088:3 8olREHT/ Wi 0 PABE 2Ad thBlHeddle Mal stirdedl with &Haturated

solutioi{ %f%oémAth@E%tgm?L? -Sglidp‘f/?? aplw_cﬁa_d)}?y_ filtration, washed with water and
dried. HThy'r ﬁaéoltmé; ataesolidl wasg puﬁﬂeﬁﬁ bymprepaddtiledir@teigd phase HPLC

(acetc E e OR P ) e e 28 Waere L] Lizefeopioia .2 2o

4y|mehtyl)¥$(3 ﬁﬁhﬂﬁoﬁy pﬁheﬂy@ ZAmldﬁﬂm-lyEﬂyraiU]bt [1,5,dlpsti@dirb7W]amine as a
I hﬁ j;‘ﬁ iﬁé" was collected by filtration, washed

ye O"Woﬂ MBH ried. The crude product was purified

by silica gel fl ash chromat ography (et hanol /et hyl ene

chlorld& give 1.28 g (58%yield) of ethyl

3 (3Sh?@t dx ypierryaf X 1-azanisydo b3 RiZinotr4 Wmethyd)-37(3-methoxy-phenyl)-2-
pyricifls RByaRYE A5 Alckrizy (ﬁ]zl?%'dmuﬁé o, @gzca@/wnﬂx Akfndh dhd pyridine
hydroghierie (3-2 8- Hit mglmawe)atew DROP @ﬁ@yﬁu hiup- Aftey| cogling. thgmixture
was t%bfﬁ)é&”vﬁfl’uy ? as%ﬂJgBL ]of5an"i’r118r¥ ﬁﬂnrﬂé)ﬁfr(g}?d@ gﬁ@[tlﬁ(?n)éwv@iltg\;(vléé e9afbrated to
dryneﬁtosy@hi)a Gede rﬁéaiuedTm rwuewxas washednwitiy %,O%m@haﬁqtummthylene
chlorli%?nogfgt@gﬁpate w?g'dﬁ!?g F?%néﬂh%ﬂrogyssﬁ;k u&at%a?ﬁl\t/\eg?&e ?Ffida W%Sflltrate was
evapoggted do U@'Wﬁ@lod '{h@grt@e((glzvy@s ofrrified by preparative reverse phase HPLC
(aceto%ut.ﬁléfv&%rhﬁ’ﬁw&%%m!' Jeici 04? 2pr8\>18é d'orbz%gy' (zé% yield) of _ 347-(1-

I ne-6 rboxylic a

razo
azabltyc@\é?( 0§b14-|y[ynet mgmzlz@ z)(fpyrng} 4-3p3razolofizd Hjlmldgt-g-ryl}ghenol as

r ik hermM (30 nL) was added
a yeIIoW?(ﬂldngIShgg'{/g%\éI@r‘ o

oxo 2-pyridin-4-yl-4,7- d| hydr opyr azol o[ 1, 5- a] pyrlmdln

ar boxyli ¢ aci 2. t
o ERETRELy 3 n E.%wit o b hEE By -336 T S D 8Roiol 5-
a]pyrlPﬂld'lHtﬁ?}) %iﬁlcﬁ%{t’a'?g]dcﬁéner 94} gature, the solid

was coll'ected by filtration, washed wth ether and
dried to
N
N
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30

20 provide 0.86 g (98%yield) of
3- (3-net hoxyphenyl ) - 2- pyri di n-4-yl pyrazol o[ 1, 5-a] pyri m
W(i)mon/-ms%stm—l) one as yellow solid, 110-115 C. MET/BSB0R035422

€
e ik o8yt 0 BRSOl 5 0,25 pod o ey oro o
azablqyctio{ﬁ 2. 1[ostanednearpoxy8te (3.8 2. 69.mrrompl) iNDMED (66t thiy) emi Eihﬁeol (1.85
d ! : 9
0B A0SR SHE SRR A Moy o5 g couse o
1 hout that thel tempdrattlhe vesoesiataRtedpdt es@’h@r Qugediy atdition das warsplete the

eva orate n follo by. evapor.ati gn
reacti B8 S atead BT e ot 68 S0 Joh PRg i oy at room
tempep@lie. TIRIEHIAENtE Qbravithdh &Nd)&é@tlmdglg/fddufiwbre@ﬁur%QdigN'G an orange
0 e an

bi ¢ onate anpd ex ract ed [ in
brOW”nSéf ﬁw aifys SAIGLYRRAC deﬁw‘%atSF @Qhur&'- | deXn t§8 ith; ellerdg &r 150 mL).
The oagﬁm&r@mecswdg e s vl épdmhydfdust e grbsrindl stifte ffillefddPa®d the filtrate
n oil The crude product was

was evapor at ield
was elgap(?r]a gdtob\ﬁ}elg L[‘,‘H%ge'l fﬁﬁsqfu%%'ieoﬂ?%ﬁH?P ehPY3 ﬁ'ljca column
elutingM hh 1%0%et fianadetate4 In H@(&%@@WtdO@&@S 243 g of ethyl 3-cyano-8-

azablc‘dck}g%? %& /ng%sérzrgoxypatg%olg/y ylerclﬁ I\ﬁgI I20({9 Zd ﬁ\ﬂ |_t|]o give 1.28

7-chl or o- 3- (3- met hoxyphenyl ) - 2- pyri di n- 4-
yl pyrazol o[ 1, 5-a] pyri m dine as a yellow solid, 135-140
C. MBlep33A 24Mwdtjtionsifemetbyl nagngsionl lro(niies(36y4 mb) int Thrtoluene

von s AN B i) TR Py . 1.
mmol yrinp [THF; (@Oaméi @hirt. r iThe reBctidn) was shigrsd dd@dhours and quenched with

ammoé[ug?l:r%ﬁdés bg éﬁE(% Ol‘iﬁémﬁﬁ%\/\lﬁ l%ef?)é}frgét@d it LI ?429'1%%L) The

pyri m ortrons ove
combiped orghnist eﬁramsnmresdrledrmvet Aehydssiis magesitn sulfate vxtaen flltered and

the filtth WAR%A or'éte tﬁg d étH}PQra%e T89S SRE)

evapor at e due s stirre V\/I2t
an oil. %SLQ?&%W*&HOI ution of sodi um bi carbonat e. The solid

was collected by filtration, washed with water and

dried. The resulting crude solid was purified by

pr epsgtept 3:ve niikiviey Sﬁemblaﬁr@cé'lﬁL@aiéblcyclo[?, 2. 1]octane -8- carboxylate (1.7

g 76%}%% lrb?%'yhgé %%ﬁé/kgr'gg%%g ghy a%]%gﬁwas%e% ofto 2100 for 48
hours 4yTHee tdnetion hktarerrwtamweh I@b@éd’ﬂ() Té’orﬁmémgemﬂreydndpmeaeﬁmnt was

evapo&q{%&' éo [q(}#\&}/ 4 Iagtcglﬁr?%go%l r{l;r%mgﬂ e(ﬂrof%t X{\@él @{W@%&tg S|I|ca gel flash
chron{a&)g?a;_ﬂl]wilhtuﬁg/{/vnﬁi’jb%l éce’ilor(egm@éHW&m_epﬁﬂé);b blr\lé 0.86 g (50% yield) of

r -4-yl -pyrazolo [1,5,alpyr in-7- - am ne .
Eretfi) wiplinetyisiiaanyoui aaPride 2 fectsrt stitginige whion was
used Wilhotit GrthéPputifisaidn. Meagshedked].a 205C for 1 hour. After

cooling, the mxture was basified with a solution of
anmoni um hydroxi de and the sol vent was evaporated to

Step 9 yﬁgqgﬁtuh? of! @() t haﬁd(lﬁlrﬁaﬁ%eMﬁT egrﬂ)goyyl)eﬁ'aor | %)%13 % 1]octane-8-

carboxyigte f(9. BY datl s ma@I)oﬁndebe(?ovethoamﬁe@vwépwm 4)s\H-pyreeol-5-amine
(0.35 é 1 5 ) iﬂ%gﬁ(@&:l% Fnrl_%vgs g@’?ed dgt\gﬁ)g@ﬁF Q% tﬁe%bgét%n%v%s cooled

e cru was’ pur i preparative rever
to roopheseeHRUEC 20 {recsdamt wais| ee//awartamd/ t Whé lcndeapiture wasi mh)rlfled on

silica é@l’gﬁ’é Q/Ythdﬁ)p g&g? rfﬁ XIP%(%har?% ton%;l{/ ekré/]r 3y( (a-irr;]ethc_)xyPBenyl)-Z-
(pyridiwda;zlwm[zbldm 5-@]Fp'ylmld“rm-dr}4h)-8}agat}l<phk§iﬁ)2 1}mtana 8redrboxylate  as  a
yeIIovvsé%)lIiH.q\'/IS!\%Af'ﬁ\Zﬂ%. [ MH] .

tane 8-carboxylate as
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Exanpl e 7: Ethyl
3-(3-(3-net hoxyphenyl)-2-(pyridin-4-yl)pyrazol o[ 1, 5-
W@r@ynosssgl i n-7-yl)-8-azabicyclo[3.2.1 PCT/US2009/035422

]oct - 8- r ata 0" - A N - A T

2009?%’B@%?ﬁ%@%ﬁ ﬁg@o@éﬁ&é@@'&e”y&%”i%& @pﬁt%&%’@%é?’gpy“m'd'”
7-yl)-8-azapiayeloldy2. i loolepedrepeb@glale 25. 6 ol ) and et hyl

3-0x0-8 azabicyclo[3.2.1 Joctan e-8-carboxyl ate (3.8

g, 19.7 mol) in DVE (60 nL) and Ethanol (1.85 nl)

was stirred at -10 C whil e addi ng potassi um

tert-butoxide porti o%;@\oyer the course of 1 hour

that the tenperature s mai ntained at < 50 C. Once

the addition was conpl the 5 reaction was stirred

at -10 C for 1 hour a hen stirred for additional 2

hours at room tenperatydre. The solvents were then

renoved under reduced es|ure gi ve an orange

brown solid. To this O|INd Wa led water (200 ni)

and extracted with et The or gam CS

E

filtered and the filtrate 3
brown oil. The crude mi xturea®tpurified on a silica
colum 10 eluting with 30% et hyl acetate in hexanes to
gi veA2. 48lugornf eft hydthyB- c§-4Br3- 81ethoxyphenyl) -2-(pyridin-4-yl)pyrazolo[1,5-

o BEPAS L AR PSS pREBBMA 0% 9 Moo i

dichlortmgmleaia,mbcm@djm (Q% A thoImtlo'ﬁHE/bbajrutebmmldmm dicddedmethane
t? a sol uti %{geg of (eh h h

(3.7 mi) wag dlacrgadpedu il eanggé o fegnesteest O o kA %ﬂaét'((r?""ﬂs stirred at

0° C Sor 3Ihours MEH hildviedT HE wap@ 16l )ooRt té%pergﬂﬁe r efed ir@dbtivRSvas next

stirred for 3 hours and quenched with ammoni um

quencapd gfithdee watry and)the prewas %ﬂﬂﬁ@dv@§WHbﬁ f@&QW%’CpﬁéGXWQﬂH” using
dlchloﬁinli@ﬁar((ﬂ(@(x 1@@%[‘?—) TheT&ﬁnblﬁé’d"'J@fdéﬁQ: @&rg@t@'\ﬁerg)@léé%ér anhydrous

dried over anh ¥ rous magnesi um sul f at e,
SOd'U"f‘qu{f@tﬁeH”eé% ang fize fi rPtler‘ﬂ@See\’/ﬁi@rﬁiQ%pa_PﬁtCé@et ’@'WFQIV@S purified on

silica 8I‘hhb{é W&h %e%yéce%rfézlﬁtdl&ﬂ&b%ﬁra%e% %Wea&ﬁylgs @(M&)@bﬁenyl) 2-

ture

(pyridiahyl ioyoalsit, ?133@/“3‘2%%17@9%5'_“6{@“2’0%30%t1 Istang: &:%rb@swat%taé yellow
solid. m N?\AR%&b(gMH% @5@?‘8'8)48 (bl %54 '2£‘-H£f1H3' 8@‘1 E&'J‘ﬂﬁm %—l) REZNC!

di met hyl acetal was heat ed

J=6 Hzedld}, |7o3i3 (’n Jadue Wds 712ield. éobﬁértl t%*)r%&?n(We?rbbr%%tOb J 4.4 Hz,
v t r )
T, At T PR MRS 2R, 1 20 R S P S E LR AP0 5 (e
flash chr omat ogr aphy, eluting with 50% acetone in
?IE;: n 025{5 rret h%ne 5?7-%-Xzablcyc?o[§ 2(1?093%# é y,)-(})-(pyrldln 4-yl)pyrazolo[1,5-
a]pyriid{r33{pmeeiohy| am no) acryl oyl ) - 8- azabi cycl o[ 3. 2.1
] oct ane- 8- car boxyl ate, which was 25 used w t hout
further purification. Ms: 281.2 [ MtH].

2T
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Step 4: A mxture of (E)-ethyl
3-(3-(di net hyl am no) acryl oyl ) - 8-azabi cycl o[ 3. 2. 1] oct an

we2@9/1es;8Hoxyl ate (0.37 g, 1.3 mmol ) and PCT/US2009/035422
4- (3pmety hepy!| r
b éy?\azo:a%&gm EZ )?tgyl( pX’) 3%?-'?%6%;%%1’1% -2- (ggrldln 43/I)Pérazolo[1 ,5-

alpyrinhlimT-y! +8eazabicyelpBeR. é]pctaoeﬁ degvoxglate mé react 9-8h wesnol) and
t t ent

|odotrlﬁ%%ﬁlgnée 30 B%’_I(yen?,cére%Iﬁ]ﬁ%hﬁc}rg%\j\ﬂgsvb%ﬁtﬂe?ﬂe reﬁ‘@é%r 5 hours. The

reactigyi Wag goeleditd mepriterhpgeiyaeed saventhwel evanosatast Hamecrtide mixture

e Yk (7-(8-

was ROy T oytiazol o e af oy IRt (TFR) Sltof 3-7-@

azabigylco[32.2]ottanet YirAddpBidiafybry haelel 1 dsalayrinidIntSiwnpd as a yellow

solid. ggnlvﬁgtog_hh%%mso% 9¥g GONYY 39883815 6YPL0RY P3>3, 8.62 (d,
J=4 H3- (13, qmﬁﬁduw&ﬂmearyl) V=22 (p3Si ek, i) 9.0 (b9 r At D [1H) 56.89 (d, J=4

yh b| cyel
Hz, ”90 tan@ g 6cgrzbox I at e(% ?% %?11—6' {IW{I(% I3 4%)—HIZ ,Z\G Hz, TH), 2.48
(m, 2|'$)012l30|(mn2ldi 2¢t8hiym, 6H). MS: 398.3 [M+H].

3- (3-(3-net hoxyphenyl ) -2-(pyridin-4-yl)pyrazolo[1,5- 5

a] pyrim din-7-yl)-8-azabi cycl o[ 3. 2. 1] oct ane- 8- car boxy!

at e éQarﬁp@ 18- Bth§Bl(3-(4-BhiicchhREHuxREREMYB-20@§ridiRalyd@yiagolo[1,5-

M sol ution of baron trjbromde in
a]pyr"aldehY @fP&ﬁ%?taH&M@O[3(23ﬂ?0tﬁﬂe*ﬁ REROYRE added whil e

keeping the tenperature at 00 C. The reaction was
stirred at 00 C for 3 hours then allowed to warmto
roomtenperature. The reaction was next quenched with
ice water and the pFIQmﬁﬁhdrUsted to about 7, followed
by extraction using 10rf|chloronethane (3 x, 100 ).
The conbi ned organic acts were dried over
anhydrous sodi um sul , filtered and the filtrate
was evaporated. The crufde m xture was purified on
silica eluting with 20 et one—j n di chl oronet hane to
give ethyl 3-(3-(3-hydro I)$2
(pyridin-4-yl)pyrazol /i di n-7-yl ) - 8-azabi cy
clo[3.2.1 ]octane- 8- carboxy e as yellow solid. 1H
NVR (400 MHz, CDC13) b 8. 4 J~4 4 Hz, 1H), 8.41
(d, J= 4.8 Hz, 2H), 7.64 ( 50=6 Hz, ZFD 7.38 (t,
J=8 Hz, 1H), 7.21 (d, J=7.6 1H), 6.92 (m 2H)
6.74 (d, J=4.4 Hz, 1 H), 4.19 (m 3H), 2.18-1.97 (m
8H), 1B 6hs 40@590-3 ilnegrﬁ) heny§2-@yfiin-4 raBio[ 458 ]pFrimidin-

H| ﬁgx Q'% &:&%zégﬁc @y ém%y [ oy

7-yl)- %—@@b&yclg[% nﬁ)gtapg—@rqa(ﬂbqw WD SYH Qﬁl%ﬂdlacgordlng to the procedure for

ExamBlEPY 7l M giep- 34y! ) ah@Rg! fomN (BY-Bhyl  3-(3-(dimethylamino)acryloyl)-8-
azabicyclo[3.2.1]octane-8-carboxylate and  (4-chloro-3-methoxyphenyl)-5-pyridin-4-yl-1H-
pyrazol-3-amine. MS: 518.3 [M+ H].

Example 11: Ethyl 3-(3-(4-chloro-3-hydroxyphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-
a]pyrimidin-7-yl)-8-azabicyclo[3.2.1]Joctane-8-carboxylate
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--N OH -44 WD 2009/ 108838 PCT/ US2009/ 035422 A
sol ution of ethyl
wW@2{034¢883hydr oxyphenyl ) - 2- (pyri di n- 4-yl ) pyr az oPC[/LS509/035422

al] pyrimdin-7-yl)-8- abtgxglo[B 2. 1] oct ane- 8- car boxyl

ate (0.1 g, 0.21 mol i odotri net hyl silane (0. 64

g, 3.2 mol) in chlorofMrmwas stirred at reflux for 5

hours. The reaction s/lcool ed to roomtenperature

and sol vent was evapo d. The crude m xture 5 was

purified using prep HPLC to give the trifluoroacetate

(TFA) salt of 3-(7-(8Z NN

azabi cycl o[ 3. 2. 1] oct aR- 3-ly

1, 5-a] pyri m di n-3-yl) phenol

(400 MHz, DMSO) b 9.49 (s,

(d, J=4.8 Hz, 2H), 8.62 (d Hz, 1H), 7.68 (d,

J=4.8 Hz, ZFD 7.22 (t, J= 1H), 7.08 (d, J=4 Hz,

1H), 6. 89 (d, J=4 Hz, 1 H, @&.83 (d, J 6 Hz, 1 H,

6.77 (d, J=6.8 Hz, 1 FD 4.10 (dt, J=4.8 Hz, 7.6 Hz, 1

H), 2. Byl 89(3¢dychiom-3-ydaayphgnybidy (pynding-yiipyrageipl 1, fyalpyrimidin-
7-yl)- @%b?te&l%"ﬂ 1]oE%ABTRL (farlgcgcylafé I'\}\)Qs synthesized startlng frgm ethyl 3-(3-(4-

| or o- 3- met hoxyphenyl ) -2-(pyridi n-4-yl
chIoror%mtfsixy@t]enug)ﬁr(pwun 4rwmyl3a|29>log alRpimidh-6i8:82. 1
I
azabldéﬁﬁgiia@@Io?%a?légfgéfg&f}rﬂeat@%qﬁg %r '%t Ny I\Ex ni'pﬂt? Zrll()ﬁby rg%(ﬁ%h with boron
trlbroryugylaggqﬂjmg[to the pgo%durg,fpr mmgle, NLS 4 3 [M+H].
7-yl)-8-azabi cycl o[ 3. 2. 1] oct ane- 8- car boxyl ate was
synt hesi zed accordi ng to the procedure for Exanple 7,

St epEfamglear 1 2:ng5{(7T-08nAgaD)ieyetdiy.R. 1]octan-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-

ﬂpy“T6@}3&§2§5@g¥@%¥b g%:c;%goyl)-S- azabicyclo[3.2.1

(4-chl or o- 3- net hoxyphenyl ) -5-pyridin-4-yl -1 H

pyrazol -3-am ne. Ms: 518.3 [M+ H . Exanple 11: Ethyl
3-(3-(4-chloro-3-hydro¥yphenyl)-2-(pyridin-4-y|)pyrazo
lo[1,5- 20 a] pyri mdy n-7-yl)-8-azabicyclo[3.2. 1

] oct ane- 8- car boxyl at ef - WO 2009/ 108838

PCT/ US2009/ 035422 O N NON

i di n-4-yl)pyrazol of
as a yellow solid. 1H NWR
8.75 (s, 1 H), 8.67

Z N/N\ -—-N
\N = \_7
OH
Cl

The reaction of ethyl 3-(3-(4-chloro-3-hydroxyphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-
7-yl)-8-azabicyclo[3.2.1]octane-8-carboxylate, the product of Example 11, with
iodotrimethylsilane, according to the procedure for Example 9, provided 5-(7-(8-
azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-2-chlorophenol. 'H
NMR (400 MHz, DMSO) $ 10.28 (s, 1H) 8.80 (s, 1H), 8.73 (d, J=8 Hz, 2H), 8.65 (d, J=4 Hz, 1
Hz), 7.76 (d, J=4 Hz, 2H), 7.39 (d, J=8 Hz, 1H), 7.12 (m, 2H), 6.87 (d, J=8 Hz, 1H), 4.10 (dt,
J=5.2 Hz, 7.2 Hz, 1H), 2.48 (m, 2H), 2.30 (m, 2H), 2.15 (m, 6H). MS: 432.3 [M+H].

Example 13: 5-[7-(8-Acetyl-8-azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-3-yl]-2-chlorophenol
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[/ OH d Ethyl

3-(3-(4-chl oro- 3-hydroxyphenyl ) -2-(pyridin-4-yl)pyrazo
wO 240/188834 pyri m di n- PCT/US2009/035422

7-yl)-8-azabi cycl o[ 3.4. 1] oct ane- 8- car boxyl ate was

synt hesi zed starting m et hyl 3-(3-(4- ch

| or o- 3- net hoxyphenyl ) - pyridi n-4-yl

) pyrazol o[ 1, 5-a] pyri fin-7-yl )-8 5 azabicyclo[3.2.1

] oct ane- 8- car boxyl at e, e product of Exanple 10, by

reaction with boron tr|jbrom de according to the

procedure for Exanpl e 8. Mﬁi 5 [ MtH] . Exanple 12

5- (7- (8- Azabi cycl o[ 3. R, 1 I N

] octan-3-yl)-2-(pyridi MN4-

a] pyri mdin-3-yl)-2-chloro

The reaction of ethyl

3-(3- (4 chl or o- 3- hydr oxyphen I) 2 (pyridin-4-yl)pyrazo

l o[ 1, 5-a] pyri m di n-

7-yl)-8-azabicycl o] 3. 2. octane 8-carboxyl ate, the

pr odfc tSoBftioEx SipPe /18- azq\h)lgm:lo[iﬁ 3dirotamay b2 @yiidierd;y)pyrazolo[1,5-
a]pyn@fbﬁ(}g? ?gf?gcrﬁ@rob%opr(gﬁgdljf 9. 950 M AR pRdulr 8Y iEd8fple 12, and
triethytanaing Y4 of.31.95 1hweb) am-13ngthyl-2pyrlidinghe -Wasy¢ootge toz@1 6f Acetyl
chlori(%ﬁ_é?a%ﬁ/égfrrigmfgjv%ytbéﬁ %i&% 8@&) %ge%g{:ﬂofv%s, %9%4?3 ,C for 1 hour.
The rebeBoiHwvas 2drme8 .16 bodnd terdpetatdrs ardd dfutéd yjth Wald dndl, didtdromethane
foIIowggi gy égpracllgb] %%H(s%bjrezhg? s%&@éﬁ%’r@ag‘%@(f% rzntq 'l[ﬁe g(%nlgjgéd organic
extrac(mwe@l—l)r;edZO\&@ a(mhydrﬁlhﬁ sodiurih&u(falte Blidred bBd tHEB@Itrate] WliHpvaporated.
The c]r%oaetnﬁyetg/rle) WES F?E?Jrlfl(%? rtl)y revé{rse ph%zamﬁﬁlé I('(e?ée?fc')r‘12|’friilelwater/trifIuoroacetic
acid) td prpvide dl.@151g 37%)] pgld) of Bi{THBagdtyl- EQazzth)hayclo[ﬂmm]obt 3-452\4@ridin-4-
vioyre3QBR ORI R RTLHS29095 9582 As AN . OH

5-(7-(8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-yl)p

yrazolo[l 5- .

Example 14: 2-Chloro-5-{7-[8-(methylsulfonyl)-8-azabicyclo[3.2.1]oct-3-yl]-2-

pyridin-4-ylpyrazolo[1,5-a]pyrimidin-3-yl}phenol

\ 7
) pyrazol o[ 1, 5-
oI H N NONNOH d 10

0
N
O\?/
N
/N _—
Z N \ \ N
/
\N Sy
OH
Cl

A solution of 5-(7-(8-azabicyclo[3.2.1]Joctan-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-
a]pyrimidin-3-yl)-2-chlorophenol (0.15 g, 0.35 mmol), the product of Example 12, and
triethylamine (140 uplL, 1.05 mmol) in 1-methyl-2-pyrrolidinone was cooled to 0° C.
Methylsulfonyl chloride (25 uL, 0.33 mmol) was then added and the reaction was stirred at 0°

C for 1 hour. The reaction was warmed to room temperature and diluted with water and
-47 -
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a] pyrimdin-3-yl)-2-chl orophenol (0.15 g, 0.35 nmol),
the product of Exanple 12, and triethylamne (140 L
wa2@s/1emsed ) in 1-methyl -2-pyrrolidinone was coPCEUS1009/035422
dichlofor Mool e b kIR b it sqlireiel SRRl QTR PEBEL). e
combined etdanis extrectsayaredried oveyaanhyaiepe sadiumesuifate, titdred edd the filtrate
| er dj or, a fol:k b a

was SVbRrdRET % oSt EELT DRe, aRIAYCBy PRI TERA HPLO
(acetopiinibiwater/taffupagrcetic exid) detprovide €.01171 gd(9Gv eieldnply d2-shkoro-5-{7-[8-

j i . fi -
(et FRSHoH T BB ol ey BRI A P Bpyrmidincs:
yl}phephladdSHAIOS [Mrddt onitril e/ water/trifl uoroacetic 10

acid) to provide 0.015 g (7% yield) of

5-[7-(8-acetyl -8-azabi cycl o[ 3. 2. 1] oct - 3-yl ) - 2- pyri di n-

4- yEpamplgol o[ 1,18 a] pyr 54i-(B-Acalyly8-hzabidyblo[3. 2 ploen®yl)-2-pyridin-4-

L A74. 3 [ MeH] . le 14:

Vipyra30iof o Y -4 ZHRROMETN SRS - 8- azabi cycl of 3. 2. 1
]oct-3-yl]-2-
pyridi n-4-yl pyrazol o[ 1, 5-a] pyri m di n-3-yl } phenol 111-1
I NNNN NOH d 15 A solution of
5-(7-(8-azabicycl of 3. octan-3-yl)-2-(pyridin-4-yl)p
yrazol o[ 1, 5- a] pyri m dfn-3-yl)-2-chl orophenol (0.15 g,
0.35 nmmol ), the produgct pf Exanple 12, and
triethylamne (140 L, 5 mol) in
1-nethy|-2-pyrro|idino e was cooled to 0 C
Met hyl sul fonyl chl ori 6~33 mMmol ) was then
added and the reactiop
The reacti on was warne
diluted with water and -
PCT/ US2009/ 035422 dichlo e~fol | owed by
extraction with saturated $edi um bi carbonate (2 x 50
m.). The conbined organic exjracts were dried over
anhydrous sodiumsulfate, filtered and the filtrate
was Tyapeslatiedof THe-(8apascytiofs.argoctas3-H2-(biedin-ayy)pyrazolo[1,5-

. HPL .
alpyrip e ST EPUIEG P &1 foPdael); e wpdes Bt Geagte 12, in
d.chloﬂan%ltﬁa@ \6/8%&&1@ tibttyfandng k‘Qomr@_ 5t 4 ﬁmﬁa) 5Acetyl chloride (36 uL, 0.51

(met hyl sul fonyl ) - 8-azabi cycl g[ 3

mmol) yas thgnyadded aﬁ? rth‘?jf‘??cﬂori/}"@? e 8{'11 BOUE) JYPirRAGHOR s extracted

with sﬁiu}aﬂé@@mmod\@n chibds (2 M’dﬂ] mL)EX‘ﬂﬁ@b@mﬂlﬁed organic extracts were dried

| - 8- azablc 1
over qn@&grogs }$p§ilug1 smpfla & ififkergd and tLe filrate was evaporated. The crude mixture

was pUvifyd 8% frebaraforalrpgriddglBms AretanoldishbeniieeYil provide 0.058 g

acetate O~ . -
(48% yield) of 5-[7-(8-acetyl-8-azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-ylpyrazolo[1,5-

a]pyrimidin-3-yl]-2-chlorophenyl acetate. MS: 516.4 [M+H].

Example 16: 7-(8-Azabicyclo[3.2.1]oct-3-yl)-3-(4-chloro-3-methoxyphenyl)-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidine
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N NNNO d 10 To a solution of

5-(7-(8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-yl)p
wQe@20083p8L, 5- a] pyri m di n-3-yl)-2-chl or ophenol PEDUIDOYO35422

0.23 mmol ), the product of Exanple 12, in

di chl or onet hane was adtled triethylamne (200 L, 1.4

mmol ). Acetyl chlorid 6 L, 0.51 mmol) was then

added and the reactio s stirred for 1 hour. The

reaction was extracted | with saturated ammoni um

chloride (2 x 50 nL). &d organic extracts

were dried 15 over ankydiQ odipfim sul fate, filtered

and the filtrate was e . The crude m xture

was purified by preparatory C using 5%

met hanol / di chl or omat hane t owi de 0.058 g (48%

yield) of \

5-[7-(8-acetyl - 8-azabi cycl o[ &!2. 1] oct-3-yl)-2-pyridin-

4-yl pyrazol o[ 1,5- a] pyrimdin-3-yl]-2-chl oroPhen yl

acet 21(% Azg}gcyoj,q[g 241]({)(}9}3,—.}]0 -3 @(gl',x{ﬁqoe’j mthoxypheny 2-pyridin-4-

yIpyraZoI()Ei ﬂ]%?:inﬁhdﬁleo[mc%sﬁ cp))ileopared from eth I 3- (3 (4 chloroo3 methoxyphenyl)-2-

2
(pyrldlﬁSA’ylmy,:\az@ 04,1 éyrﬂpggm@np-j W)= %—Pﬁ}}lqyﬁfod ,%1]oqtgnq,@)carboxylate the
produ&%%x%%% Risi, u&&ﬁ%%@ﬂ% adonnNg\é Re pﬂ)cedure for Example 9.
i:"(' Az abi cycl o[ 3. 2.

MS 4‘ﬁ60 yI) 3- (4-chl oro 3- met hoxyphenyl ) - 2- pyri di n- 4-

yl pyrazol o[ 1, 5-a] pyri m di ne was prepared from et hyl

3-(3-(4-chl oro- 3- et hoxyphenyl ) - 2-

( pyr Edamplé- ¢17) B¢(aibwf3-nettedxpyhanyl )i (8-athy8ra@bayabidd1]oct-3-

Q-[3. 2. rboxyl ate, the 5 product of
yI)-Z-@Qﬂ%@_\g@é’zél 52%3}/%7&8@“ met hyl si | ane according to the
procedure for Exanple 9. M5 446: [M+H]. Exanple 17:
3-(4- Chl or o- 3- net hoxyphenyl ) - 7- (8- et hyl - 8- azabi cycl o[ 3

.2.1 Joct- 3-
yl)-2-pyridin-4-yl pyraqﬁo[l, 5-alpyrimdiner NNNO
d N

Z“ N/N\ — N
\N = \_/
0
\
Cl
To a solution of 7-(8-azabicyclo[3.2.1]oct-3-yl)-3-(4-chloro-3-methoxyphenyl)-
2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine (0.258 g, 0.58 mmol), the product of Example 16, and
potassium carbonate (321 mg, 2.3 mmol) in N,N-dimethylformamide was added iodoethane
(92 plL, 1.16 mmol) and the reaction was stirred for 3 hours. The reaction was then added to
water (25 mL) and the resulting crude solid was filtered and dried. The crude solid was
purified by silica gel chromatography eluting with a 5%-10%-15%-20% gradient of methanol
in dichloromathane to provide 0.172 g (63% yield) of 3-(4-chloro-3-methoxyphenyl)-7-(8-
ethyl-8-azabicyclo[3.2.1]oct-3-yI)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine. MS: 474.3 [M+H].

Example 18:  2-Chloro-5-[7-(8-ethyl-8-azabicyclo[3.2.1]oct-3-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-3-yl]phenol

- 49 -



10

15

20

10 To a solution of
7-(8-azabi cycl o[ 3. 2. 1] oct-3-yl)-3-(4-chl oro- 3- net hoxyp
whewyl)ss3R- pyri di n-4-yl pyrazol o[ 1, 5-a] pyri m di PeT/{82085@®5422

g, 0.58 mml ), the product -of Exanple 16, and

pot assi um car bonate (321 ﬁa 2.3 mol) in

N, N- di met hyl f or mam de dded i odoethane (92 L

1.16 mmol ) and the react)on was stirred for 3 hours.

The reaction was then ad to water (25 nL) and the

resulting crude solid wa %}ereo and dried. The

crude solid was 15 puri ¥ St a ge

chromat ogr aphy el uting ! %% 15% 20% gr adi ent

of methanol in dlchloronathane to provide 0.172 g

(63%vyield) of 3-(4-chloro-3 hoxyphenyl) 7- (8-

et hyl - 8-azabi cyclo[3.2.1

]oct-3-yl)-2-pyridin-4-yl pyrazo 0[1 5-a] pyri m di ne.

M5: 474.3 [ MtH] . Exanpl e 18:

]Zocc't"hgé&fjsrf rg f(§(EEMX - SRR SN Bl 6%ty 1-8-azabicyclo[3.2. 1]oct-3-
yl)-2- gx/hfjvwdaszlpyre{zqo[ﬁ&@]pwmlmndl(ﬁOS -gy 0] 1Shremol), thé Pragct of Example 17, in

dlchloronge%an%s\ﬁggcg&-ré PS&QQQ/ QI?’Iél %UtiOF] ol}lblc\)lf'o|>1I t'r\lloroMi(%_lm éI:'chIc’l)'\romethane

(1.12 BrL{ #as Hepr a3 M8 aEyphe thel timpelaBiretahytC.8Tieg ARfictiprcives stirred at

, 2.1 - 3-
07 C tpr - r]z)%%’rth%p wag-allpyed 49 sagp 1o 5’0‘5]‘&9'?1Pﬁ'i384rﬁe The. 16ctipn was next

quencﬂeé-%vlmé Iwatéhgnh P tHRApg twaf acﬁﬁﬁ@@'t@ abdut T Hollowed by extraction with
oronet hane was cool ed t A 1l Msolution of

d'Ch'O%TFQihafterQ B HiR k) FWF@HP'B%H@HE@“@CW\’G& exirgcteghwith aqueous
10% HdER efsipd) Winhé %Hk&Qﬁ’é B@mblhgd %GH&ﬁfsaéx%é‘ts@@as%JusT&ﬁto about pH

reaction mas stirred 00 C for 3 hours
10 wily peAiled FaEPNRieN t1der @éH’\t'ﬂ%rﬁﬁbﬁ é(‘t%rféter%énﬁ’ é’é‘@fjlterﬂ'méhe crude

produ€Xthe %’rﬁé‘lﬁmgdadﬂebhs ek Radinie 2BAcdniatdaHb R e flisUfih§ Golid was
t o about foll owed by extraction with

washeg wit épé’n@PWé‘H%'/Ot‘@'Q(o'i‘Gﬁ‘aﬁﬁ) TheHEgRybIVREdCYIcgatted in-vacuo to

give a%&ﬂlbﬁlcérﬁdé’\ﬁf&iugtﬂT@&@Ge%r@&c@%@@%m&@@@ bkd p(u?flé@ dPsilica gel
of the conbi ned aqueous extract

e'U“ﬂ%&j“bs@e@ r@edh%%h'ﬁmﬂmhw i G'Me S6dNg rf@‘f:"ér%@ﬁb?%z Cirigec-5-[7-(8-
ethyl-8-88alidyicleB. go!dcfisx_?;@sz -byrldired 9byaRdIop, 5-athyFiMidn-8S/1jbRhol. MS:

crude = product he r'emai ni Nng aqueous éxtracts were

460.4 Muldknt rat ed and the resulting solid was washed with
10% met hanol / di chl or omet hane. The organi cs were
concentrated in-vacuo to give additionl crude
prodEEamp@he1%ruﬂé&ﬁuauumjd3ﬂémxméthﬁﬁbdmﬁmdy@umVﬁQa@ﬁmn4_

eIuting with 10%

WDWHQ&Pﬁangﬁﬁggﬁ Br onet hane to give 56 ng (64%yield) of
2-chloro-5-[7-(8 15 ethyl -8-azabicyclo[3.2.1
]oct-3-yl)-2-pyridin-4-yl pyrazol o[ 1, 5-a] pyri m di n- 3-yl
] phenol . Ms: 460.4 [ M+H]..

Ethyl 3-(3-(3-methoxyphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-7-yl)-8-

azabicyclo[3.2.1]octane-8-carboxylate (0.4 g, 0.8 mmol), the product of Example 7, was
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Exanpl e 19: 7-(8-Azabicyclo[3.2.1
]oct-3-yl)-3-(3-nmet hoxyphenyl ) - 2-pyri di n-4-
wQ@bkqynessss o[ 1, 5- a]jpyrimdine H N N N N N 20CEUk009/035422
he
heateg’icé fé;rl]&y? H@{}&BT&%‘M _ f&gét}é@%ﬂy@ﬂ%?%b@ %duga PVERZRL06td (F8Y + 0.4 g,
6.0 mmttc&ai)aasihmre@@b@n wee n(cmltaregl togogptation)withirhé heuesducire resultant

S 8833 :
oransf e FieRor dsello A AP Benigoyettpneipenana ©:0)

adsorest onto; Wmahgahéuqhm@etmgplaﬁm #d5i1a% wethanptidichlero(@itgingtorprovide
0.11 9[21 13:9% fi:log T} (%Qiﬁ%éyc%ﬁ,é'?jf%&%% L9 -W@ﬁ]o&gé}{éatrr]\glg-%%yridin-4-

Vet 1 on e resultant
ylpyrag@pﬂdé \mnmﬂm@as edelgw solidt N$1492,4 M+dHol ved in
di chl or onet hane/ net hanol (9:1), adsorbed onto silica,
and chromat ographed in 5-15%

met hangkaeplehbor @ﬂ&-‘ﬂﬂ@m@tazaplb@&b[dﬂf]o&ad—3-}@)-({-@3ﬁfethoxypyridin-4-

cycl of 3. 2. 1]
w2ty Bz AR Ry ) - 2 pyr i di n- 4-
yl pyrazol o[ 1,5- a]pyrimdine as a yellow solid. Ms:
412.4 [ M+tH]. Exanpl e 20: 7-(8-Ethyl-8-azabicyclo[3.2.1
] octan-3-yl)-3-(2- et hoxypyri di n- 4-
yl)-2-(pyridi n-4-y|)pyrazp”|yo[1, 5-alpyrimdine NNN N

NN 10 Step 1: Ethyl N
3-(2-(pyridin-4-yl)pyrazol ¢[ 1, 5-a] pyrim din-7-yl) - 8-
azabi cycl o[ 3. 2. 1] oct ane- ar boxyl ate was synt hesi zed

according to the procedure for Exanple 7, Step 4,

staring from (E)-ethyl ' | am

no) acryl oyl )-8- azabicya o ane- 8- car boxyl at e

and 3-(pyridin-4-yl)-1 HMPByra ol -5-amine. NMS. 378.4

[Mt H. 15 Step 2:

7- (8-azabicycl o[ 3. 2. 1] oct an- -(pyridin-4-yl)pyra

zol o[ 1, 5-a] pyri mi di ne was syn hesi zed according to

gh(ezg[%{:/re:‘jgir for yﬁ;ﬁalyr)lago p?/?lgjlnn4gylKp&?a@oﬁ)&ﬂg-a]pyrlmldin-7-y|)-8-
azabidychi®ad pocidied- dSeroWla)te Bwag adgmmse@iz@a 3actoldi®s ttange8 peeBure for

oxyl ate :306.3.I\/Hr . St 3; A mixture of
Examib| g a0 aBIBy clio] 352104 ooram. 3 bt sy, AHHmetiiaming aceyiov)-6-
azab@@logizmctaabwéarm@m@ 43l 3(gynoﬂmz/l)mmbyrazolsamme MS: 378.4
M+ Hﬁ“fl uoroaceti c anhydride (1.48 nL, 10.7 nmmol) and

Step 2: 7-(8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine
was synthesized according to the procedure for Example 9 starting from ethyl 3-(2-(pyridin-4-

yhpyrazolo[1,5-a]pyrimidin-7-yl)-8-azabicyclo[3.2.1]octane-8-carboxylate. MS: 306.3 [M+ H].

Step 3: A mixture of 7-(8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-
alpyrimidine (3.1 g, 10.2 mmol), ftrifluoroacetic anhydride (1.48 mL, 10.7 mmol) and
triethylamine (4.26 mL, 30.6 mmol) in dicholoromethane (100 mL) was stirred for 1 hour. The
reaction was then extracted once with saturated sodium bicarbonate (200 mL) and saturated
ammonium chloride (200 mL). The organic layer was dried over anhydrous sodium sulfate,
filtered and the filtrate was evaporated to yield a solid. The crude product was purified by
silica gel flash chromatography, eluting with 5-20% methanol in dichloromethane, to give 2.1
g (51% yield) of 2,2,2-trifluoro-1-(3-(2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-7-yl)-8-
azabicyclo[3.2.1]octan-8-yl)ethanone. MS: 402.3 [M+H].
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20 triethylamne (4.26 nL, 30.6 mml) in
di chol oronet hane (100 nL) was stirred for 1 hour. The
WO e@otiossss was then extracted once wi th saturatBCI/ESI0UMS422

b t i .
i e
7-yl)- %@mumlgm 3. Aloetan-g-yl)etfeanede 4Ad g, He2 mmel) ix dichlaromethane (125 mL)
was agﬁt?ulp i[ied&gj)g&ﬁgl}q‘diglc(%g ??? rﬁmﬁﬂ_hﬁth?ééjpgmgﬁéjﬁ\% %éur period and

. . romat ogr ap
the reattian Ba Gwnnetirtednfor anradditiohlotto hetraankhe te@ctjpwwas extra@ed with

t ﬁ’]'t lffe (2 x 2 h c,| i h
sa uraga(é? 1y ﬁio%%) ragé { (20 m(l_r)) T ée oran a)berrvgaiso gle ,ogaraarb ydrous
sodiuy rsiuﬁﬁatg; iﬂteveq/ar)d the flltrate was evaporated to g|ve 3.0 g of 2,2,2-trifluoro-1-(3-(3-

oo AETRYE Bl b RS R B3R5, R drone s
a vellayppolid. dhisgiroduct was used in the next step without further purification. MS: 528.1
[M+H ]s 2,2-trifluoro-1-(3-(2-(pyridin-4-yl)pyrazolo[1l,5-a]p

r|n1d|n 7-yl)-8-azabicycl o[ 3. 2. 1] oct an- 8-yl ) et hanone
(2.1 g, 5.2 mmol) in dichloronethane (125 nL) was

por ¢ Pl oy Tt ot 2redtifioss b Bap BAB R ieyrazolo,5-

a]pyrimmﬂﬂ7-'§/t)48f—aiz%ﬁlcfyab[3a£n1]adtdhiBl-}O)e&ianibﬁe h@sios.g, TBE r@awml)i opotassium

o5 EE3 ERSSAL A DTS SIRLTAL PR A Aol o

solverst OghsUtes Uemated ahd |th@ﬁ@dalﬁiﬁg driige Bolld was etmn@@ in 10% methanol in

. t 2, 2-t
dlchIqu\ng%r?a%}%( SS‘Fhedl %mﬁlnmg) ﬁ?‘%’éz Wlefﬁ fé@ogﬁr&p)ﬂyl ra |9{1 n)(;l yvagmd with
dichlogst@dihane: | THefilatd Wazcdoaber@iratdg tvagne regias 7- (a ayablbynno[s 2.1]Joctan-

Sy Rerdpy il P B roR e 9 Rupfow 3iEaf e Biba drecty
in the Abxttstse  of
2,2,2-trifluoro-1-(3-(3-iodo-2-(pyridin-4-yl)pyrazol of
1, 5-

a] IOy ét 'F%rlgwM%mea;;réé&ﬂ}r&XFtﬂn?’plgﬂi ﬁgéaéibbﬁzsykﬂ'o )3, H‘%@%n _3-yl)-

ot assium carbo

3- 'OdQﬁrﬁQW'd'nn‘EV'PWﬁQﬂOK([B@TﬂlF)y“ﬁh@nQ\ﬁ @@, p-Tonmph vmage@qtﬁe Witk potassium
carboh &5 afid @&%%thaﬁ@% dn‘»ﬁ&t Fméﬂ%ettQ%Fb\/ o%'@‘s!j:?d(sé‘?dy éIBFOf 7-(8-ethyl-8-

remal ni ng crude solid was stirred in 10 hano
azabigyiclohl- &1 pgtanhave3-iqtne2-( rufdinrd -bgp YsaAalal &, Svidpysinidind we @ srguow solid.
@btmah on and washed with 15 dichl oronet hane. The
MS: 4660.83TaH!,
I'trate was concentrated in vacuo to give
7 (8-azabi cycl o[ 3. 2. 1] oct an-

3-yl): 3-i0do-2- i n:4-yl . 5- i m di .
2" oS8 | ow o1 | & Thr i e BRRLE oy Y RSt riain-4-
yI)pyr@ztoﬁm 53 pintding ¢190awy,Mm32 hengdy aeezt tieehoa ) piExiangly B odonjc acid (100
bi l o 3, 2. tan-3-vyl.) - .
mg, 055\agh sy Rrave i GRS BVBs b brLathy Gt ang pshg resultin
solutian, 5Swds Mldpeshas (t eams(eid)h‘ﬁhylbhmhmsfermmené@ Cardbtmn@iaﬂadlum(ll)
dichloand }fw odoet he}%fe(é?n g)l gﬁﬂ}%log%rf% SS|um car ona e @% mg, ?? 84 mmol) in

water @(xabTngdso{e&t é’dd]e]d(lﬁ lthmre%ctydn) mikiur@ihd2hé Padctionh adhghiedo 80° C
razo

for 3 ITCM[H %tr%aftll?g %vpsnbe%pﬂ?)pg gnd Béglyr%t?g |38fhgm2b|§allvgonaﬁe (220 mL) was
added OtHeaixBiryy Wwhs Trdnsk@raéted Mithi dithlorémethane (2 x 50 mL). The organic Iayer
wes o BV Sl B o 1o s PR o i
solid. MBé JoroRr Solidi Wadlpuelbd By elliby Igen@agt ¥eoMmathgi@iHyy leldh§edith 15%
methanal TH  Aficrometend 85t THRE 007 g (50% yield) of 7-(8-ethyl-8-
azabicyclo[3.2.1]octan-3-yl)-3-(2-methoxypyridin-4-yl)-2-(pyridin-4-yl)pyrazolo[1,5-
apyrimidine. MS: 441.3 [M+H].
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sol ution was added
(1, 1' - bi s(di phenyl phosphi no) ferrocene)
waele@bliassepal | adi um(11) di chl oronmet hane conpl eRCT/B632009/035422

ny) . uti onp0f potasskl ol 2.2 g

ol Fé?rﬁn&bwat e?1( 0.5 #ﬁ?%ﬁ?x%%gggggﬁ?% ]tgﬁgn% ﬁ)‘lz (pyridin-4
yhpyrazsiatt beoyiimidioSeyosndint2-@ reacti on was heated to 80 C

for 3 hours. The reaction was then cool ed and

saturated sodi um bi carbonate (20 nL) was 30 added. The

m xture was then extracted with dichl oronethane (2 x

50 nmL). The organic |ayer ~was dried over anhydrous

sodiumsulfate, filtered,yand the filtrate was

evaporated to yield a g0l nd. The crude solid was

purified by silica gel h chr omat ogr aphy, el uting

with 15% nethanol in dichloronethane, to give 0.07 g

(50% vyield) of 7-(8-eth —Nazabreycl o[ 3. 2.1

]octan-3-yl)-3-(2-nmetho Y [

in-4-yl)-2-(pyridin-4-yl

a] pyri mdine. MS: 441.3 [ MtH| 52 WD 2009/ 108838

PCT/ US2009/ 035422 Exampl e 2%:

4-(7-(8-Ethyl -8-azabicycl o[ 3."2N

]octan-3-yl)-2-(pyridin-4-

y| ) pprmaixtre pil7-63-athplyd-aratdéyelof3. .11 )astant-3y ir3Z 2ahethpxypiidina-yl)-2-

(pyridi}ﬁ'#(sﬁmegp@[@%ﬂ%iﬁ@%%g(;(.é%' ?Pgly\%nlmrﬁo@??&g@f@n%[ I‘?S/d?oc%loride (0.68
9) waé pyirredian-180y1C) fry rdiz wiroftds. 5Th$ pyadtion divasethe0. @Blegl, and diluted with
s IR H GBI 5 RO DRSS S B i v
washezbwilthe ti0 % maletbian all iredichbtomettsaieu ™ bé ecgasﬁn:dt:ayﬂnvhaisaﬂiebmvar_( anhydrous
o 0nSL Rl YRS OB UL PRt 35, W8 -0
ethyl-&agaticyc!d[R9 4 toctems3-gin-2 dyriire A -y pyradolofd 5-alpwrithidim-3-yl)pyridin-2-ol
| f s A | d the filtrat ted t
oo 0 LD, EEgHL ALY 1o 1) (12t o evaporated o

et hyl - 8-azabi cyclo0[3.2.1

]octan-3-yl)-2-(pyridin-4-yl)pyrazolo[1, 5-a] pyrimdin-

3-yl FisPPlRi n- 2-48 " as 4{7y(&tht SSQ_ﬂaP@yclﬂféeZ-hlgqta@3rm#1}9yr'd'n-4-
y|)pyrﬁbﬂfmb%su%/?i'midlin(a?ylfa%niﬁé hyl - 8- azabi cycl o[ 3. 2. 1

]octan-3-yl)-2-(pyridin-4-

yl)pyrazolo[1,5-a]pyrimdin-3-yl)aniline NNN NN

NH2

g

N

7 N/N\ =

\N\ \/N

NH,

Following the procedure of Example 20, Step 7, 7-(8-ethyl-8-
azabicyclo[3.2.1]octan-3-yl)-3-iodo-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine was reacted with
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)aniline to provide 81mg (60% yield) of 4-(7-(8-
ethyl-8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yDaniline as a
yellow solid. MS: 425.3 [M+H].
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15 Foll ow ng the procedure of Example 20, Step 7,
7-(8-ethyl -
Wwa@2@bi1esges of 3. 2. 1] oct an- 3-yl ) - 3-i odo- 2- (pyri di PEBHUFI0PPY35422

razo aj i m di C j NV W T
a2 (Gl T, AT ERARRARAIR R Yoy St o
yhpyrazslqht.o«alrisingdindgy| obens\wired d) of 4- (7- (8-
et hyl - 8-azabicyclo[3.2.1
]octan-3-yl)-2-(pyridin-4-yl)pyrazol o[ 1, 5-a] pyri m di n-
3-yl)aniline as a yellow solid. MS: 425.3 [MtH]. -53
WO 2009/ 108838 PCT/ US20097035422 Exanpl e 23:
1-(4-(7-(8-Ethyl -8-azabi gycl o[ 3. 2. 1] octan- 3-yl ) -2-(pyr
“alpyrimdin-3-yl)phenyl)urea r

idin-4- yl)pyrazol o[ 1,
NNN NONH NH A
4-(7-(8-ethyl-8-azabicycllo[3.2.1
]octan-3-yl)-2-(pyridi
yl ) pyrazol o[ 1, 5-a] pyri Nline (23 ng, 0.05
mol ), the product of and triethyl am ne

(22 L, 0.16 nmmol) in dichlon;-wthane (1.5 nL) was

added to a solution of tri ene (8 ng, 0.025 mmol)

in dichloronethane (0.5 nmL) &ard stirred for 10

mnutes. To this mxture was feded a 2M sol uti on of
anmmoni a in dioxane (2 nL) & the resulting m xture

was stirred for an additional NeJ m nutes. The reaction

was diluted with dichloromethane (5 10 nL) and

ext r Act ednixiutd sagfur at4eq @aslhyHB-drab Ry EO[3E. Hottan-8-yl B2-(pyridin-4-

Wyl RGP e e 44 o i, el BT Bxample 22, and

triethyRMARS (24 @d, DQG%H@I)an dhidtomethiage g1 BdrﬂLﬁwlab Gddes to a solution of
purified 2%13|I ca . gel flash chromato é, el uting

tiphotgang (8 508, 5B ichloRRT ISR AR 206 SHirecos 19 Tgutes. To

this m&mg@\bé's%'d@éd QfZM solution of ammonia in dloxane (2 mL) and the resulting mixture
(4-(7-(8-ethyl-8-azabicycl o[ 3.2.1]
was Sy'lr?d ior(ak@y"i‘qddfqualﬁ@ﬂrﬁﬁ‘?saz h%r%cﬁo%y@?ﬁllmeg,mthgdlgpl eAshane (5
mL) a)ﬂj)é*frﬁétegjmﬂ\ R Sliirf -biddord@S8 (Bx, 8mi).Miik. organic layer was
| e
dried QVG((I?”NMFH%%(?Q%W@W|f§t97f”teﬂed( i {fifrate wagipePeraied incgivg a solid.
The cﬁlda sblid @6$ parified by S|I|ca gel flash chromatograph)é eIutlng Wlth 15% methanol in
nylf yri %
dichiologhe thasen o 8 eoha B0 HOHPURDADY] SR 4Ry CBZatigyciold 2. loctan-3-

yh)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl)phenyl)urea as a yellow solid. MS: 468.3
[M+H].

Example 24: 3-(3-Methoxy-phenyl)-7-[4-(8-methyl-3,8-diaza-bicyclo[3.2.1]oct-3-
y)-phenyl]-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidine
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N,NN NOw Step 1: Follow ng the procedure of
Exanple 1, Step 1, 1-(4-brono-phenyl)- ethanone was

w0 e@otiess3svi t h di net hyl f or mam de di et hyl acet aPCT/0S2009/035422
provi de 1-(4-brono- p | ) - 3-di net hyl am no- propenone.
M5: 254.2 [MtH]. 5 St Fol | owi ng t he procedure of
Exanple 7, Step 4, 1- rono- phenyl ) - 3-
di met hyl ami no- propenonéY was reacted wth

ridin-4-yl)-1 H pyrazol -

5-am ne to provide

7- (4-brono- phenyl) - 3- (37ret hoxy- phenyl ) - 2- pyri di n- 4-yl

-pyrazol o[ 1,5- a]pyrini |nﬁ - 457.3 [M+H] . Step 3:

A seal ed tube was cha geo

7- (4-brono-phenyl ) - 3- (§¢1

phenyl ) -2-pyridi n-4-yl -pyrazal o[ 1, 5-a] pyri m di ne (65

ng, 0.14 nmol), 8-nethyl-3 ili aza-

bi cycl o[ 3. 2. 1] oct ane di hydkeehl 8Mfde (25 ng, 0.13

nmol ), sodiumtert-butoxide (37 ng, 0.39 nmol),

tris(di benzylideneacetone)di pal |l adi um{0) (25 ng, 0.027

mol S)ep Bl RARWIGH the, pr&;e]:iuremt)lE)xan@mMTlﬂEep( 3 nt-@}bromo-phenyl)-
cthendf g in G BRI rBneUM GRelf (1 mgicer f(¢-bromo-
phenyt)eBdntethyieniad-prapenowd ddsrt254t2[i)+H]i ssol ved in DMSO, 15

filtered, and purified by HPLC to give

3- ( 3- net hoxy- phenyl ) -7-[ 4- (8- net hyl - 3, 8-di aza-

bi Cyg{e%[?’ |20II0W|ng the rocedure of Example 7, Step 4, 1- (4 bromo-phenyl)-3-
1] oct azol of 1, pyrim

yl) - phenyl di n- 4- r
dlmethsdﬁrnleomeyane was raaqr@dp Wisy4- (§dn¢téoxméenxsb%(wnpm -1H-pyrazol-
5- amnlr:éé?m_)l ;?ro@lée (ﬁ%r&rﬁo-ﬁ)ﬁgrﬁﬁﬁ@ﬁ -t GloRé Ay R2-pYdiR k3 Byrhzolo[1,5-
a]pyrlrszdy]e. Mgééal?’d ¥'$ a] pyrim di n-3-yl }-phenol -55 WO
2009/ 108838 PCT/ US2009/ 035422 N i M NNNN NOH

Fol | owi ng the procedure of Exanple 8,
3- ( 3stept Boxy -sehledytupe 7whd -dhargeett lwth - B(8bromo-phenyl)-3- (3 methoxy-

pheny@i?égéﬁd@‘l[—%)flg %W%[;lr‘i%]oéiﬁ}tér' 3 %l ) %htené% %1% H’X‘rﬁol)dl g metl¥yl 3% diaza-
bicyclo[3.2.1]octane dlhydrochlorlde (25 mg, 0.13 mmol), sodium tert-butoxide (37 mg, 0.39
mmol), tris(dibenzylideneacetone)dipalladium(0) (25 mg, 0.027 mmol,), BINAP (66 mg, 0.1
mmol), and THF (3 mL) under nitrogen. The tube was heated to 100° C overnight. The

solution was then allowed to cool to room temperature, concentrated, dissolved in DMSO,
filtered, and purified by HPLC to give 3-(3-methoxy-phenyl)-7-[4-(8-methyl-3,8-diaza-
bicyclo[3.2.1]oct-3-yl)-phenyl]-2-pyridin-4-yl-pyrazolo[1,5-]pyrimidine TFA salt as a yellow
solid. MS: 503.5 [M+H].

Example 25: 3-{7-[4-(8-Methyl-3,8-diaza-bicyclo[3.2.1]oct-3-yl)-phenyl]-2-pyridin-
4-yl-pyrazolo[1,5-a]pyrimidin-3-yl}-phenol
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boron tribrom de and then purified using HPLC to
provide 3-{7-[4-(8-nethyl-3,8-diaza 5 bicyclo[3.2.1
W0 o@PA®Sys ) - phenyl ] - 2- pyri di n- 4-yl - pyrazol o[ 1, BEEHUS2009/085422

i di n-3-yl}-phenol. Ms: ; [ MrH] . Exanpl e 26:
3- (4- Chl or o- 3- net hoxy- pheniy ) - 7- [ 4- ( 8- net hyl - 3, 8-di aza
- bicyclo[3.2.1 Me

]oct-3-yl)-phenyl]-2-pyridin-4-yl-pyrazol o[ 1, 5-a] pyri m
idine N i M NNNN_NOW d 10 Follow ng the
procedure of Exanple 24, rting from
4- (4-chl or o- 3- net hoxy-
phenyl)-5-pyridin-4-yl - 2B pyngazol -3-yl am ne,
3- (4-chl or o- 3- net hoxy-p én ) N7-
3, 8-di aza-bicycl0[3.2.1]3
yl - pyrazol o[ 1, 5-a] pyri m di ne
salt was obtained as a yello
Exanpl e 27:
2-Ch|or015-ééég4-(8-neth¥l-3,8-diaza-bi%ycloks.z.l
] oct _Fgllcsy\pr)g 9pqd_urq_9f Example 8, 3-(3-methoxy-phenyl)-7-[4-(8-methyl-3,8-
diaza-Bich¥bi3H. od=34yh-BhéraHal-Slrikirb4-31- pytai drb[disTp rintidrePReS @bacted with
-52 db 2209/1% gBéﬁﬁCT?bSZOO /%%5425 ?ﬁpﬁé NNNN N |
borond,qbrcujl|d¢oapr|do\)\yine@g pyﬂféa%pé@gdUPéCofo Ef(%’l*ﬁﬂ @-@:[4-(8-methyl-3,8-d|aza-
bicyclsi3 016 30y PpReryRIOSFidmpd |D|Wr5z070[li,6=eg§yrimidin-3-y|}- henol. MS: 489.5
net hyl - 3, 8-di aza- bi'cycl o[ 3.2. 1] oct - 3-yl ) - phenyl ] - 2- pyr
M+HL gi n- 4-yI - pyrazol o[ 1, 5-a] pyri mi di ne was reacted with
boron tribrom de and then purified using HPLC to
provide 2-chloro-5-{7-[4-(8 5
met hizkaBplg- di a2é- bi cyd{4[LBlopo-3-methoxy-phenyl)-7-[4-(8-methyl-3,8-diaza-

bioyold(§Z 1 ]§<§t§ﬂ|}Bﬁlﬁw-'zlﬁﬁrd%{-b%ﬁézﬁaéﬁ,spéjﬁﬁﬁr%i% 1,5-a]pyrim

enyl ]-2-pyridin-4-
the formof the TFA
lidﬁ M5: 537.5 [ MtH] .

Following the procedure of Example 24, starting from 4-(4-chloro-3-methoxy-
phenyl)-5-pyridin-4-yl-2H-pyrazol-3-ylamine,  3-(4-chloro-3-methoxy-phenyl)-7-[4-(8-methyl-
3,8-diaza-bicyclo[3.2.1]oct-3-yl)-phenyl]-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidine in the form of
the TFA salt was obtained as a yellow solid. MS: 537.5 [M+H].

Example 27: 2-Chloro-5-{7-[4-(8-methyl-3,8-diaza-bicyclo[3.2.1]oct-3-yl)-phenyl]-
2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidin-3-yI}-phenol
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phenol. MS: 523.5 [M+H]. Exanple 28: 7-[4-((I
S,4S5)-2,5-Daza-bicyclo[2.2. 1

wQ baptiegd3s/1 ) - phenyl ]-3-(3- H e NN NN N PCT/US2009/035422
met hoxy- phenyl ) - 2- pyrirdin- 4-yl - pyrazol o[ 1, 5-a] pyri m di
ne OMe Follow ng therprgcedure of Exanple 24,
starting from4-(3-ne y- phenyl)-5- 10
pyri di n-4-yl - 2H pyrazolN'3-yl ami ne and (1
S, 4S) - 2, 5-di aza- bi cycl .2. 1 ]heptane
di hydr obrom de, 7-[4- S, 4S)-2,5-diaza-bicyclo[2.2.1
] hept - 2-yl ) - phenyl ] - 3-8~ nmet hoxy-
phenyl ) - 2-pyri di n- 4- yl} razol al1, 5-a] pyri m di ne
tr| fluoroacetate salt [wa§ okt g] ne|d as a yellow solid.

-[4-((1

S,4S)-2,5-D aza- bi cycl o[ 2.

] hept - 2-yl ) - phenyl ] - 2- pyri 15

4-yl - pyrazol o[ 1, 5- a] pyri ni $e- 3291 } - phenol -57 WO

2009/ 108838 PCT/ US2009/ 035422 He N NNN N OH

Fol |l ow ng the procedure of Exanple 8,

7- [ 4F6lchh gt B)e Prdsedurezaf Ekaroglel &[ 2-(£-clloro-3-methoxy-phenyl)-7-[4-(8-

e} 38055 GBS s R RIEDA s B E hBfbe wo

reactedr withr bonod eribnochiddnend phen ;bwréléd ufslnggHPEC@otm\pdeJmaubro -5-{7-[4-(8-

methyf%%7 |£zzﬁl é )5(:?(6#2)1)]/?(? %@/%p% ﬁl% pll’l i Lpgl pggaoqo 0[[115 §]%ﬁ” Qm -3-yl}-
phenoliM$:r623-5[M+Hihenol trifl uor oacet ate salt. MS: 461.4

[ MH] . Exanple 30: 3-{7-[4-((1

S, 4S)-5-Met hyl -2, 5-di aza-bicyclo[2.2. 1 ]hept-2-yl)-

pheny! ]E>?anmré beti 418, 28)2,8Z9h A Bicysi Stk RYNh Pt SLyT-shenli-3-(3-

phenol

H
N

methoxy-phenyl)-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidine

Following the procedure of Example 24, starting from 4-(3-methoxy-phenyl)-5-
pyridin-4-yl-2H-pyrazol-3-ylamine and (1S,45)-2,5-diaza-bicyclo[2.2.1]heptane
dihydrobromide, 7-[4-((1S,4S)-2,5-diaza-bicyclo[2.2.1]hept-2-yI)-phenyl]-3-(3-methoxy-
phenyl)-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidine trifluoroacetate salt was obtained as a yellow
solid. MS: 475.5 [M+H].

Example 29: 3-{7-[4-((1S,4S)-2,5-Diaza-bicyclo[2.2.1]hept-2-yl)-phenyl]-2-pyridin-
4-yl-pyrazolo[1,5-a]pyrimidin-3-yl}-phenol
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N N,NN NOH 10 Three drops of formal dehyde (37%in

wat er) was added to a solution of 3-{7-[4- ((1
W®2009)10883%6- di aza- bi cyclo[2.2.1 PCT/US2009/035422

] hept - 2-yl ) - phenyl ] - 2- pyr ydi n- 4-yl - pyrazol o[ 1, 5- a] pyri

m di n-3- yl}-phenol (18 the product of Exanple

25, and excess sodi umtr cet oxyborohydride in 2 nL

of DMF. After 3 hours, R7reaction m xture was

filtered and the crude pr duct was purified by HPLC

to provide

3-{7-[4-((1S,49)-5-neth , 5-di aza- bi cycl of 2. 2. 1] hept
-2-yl) 15
phenyl ] -2-pyridin-4-yl - d{o[ ;5va]l pyrimdin-3-yl}-

phenol trifluoroacetate salits/MS\ 475.5 [ MH].
Exanple 31: 7-(4-((1 S,4SB\I 2,5-Di aza- b| cyclo[2.2.1
] hept an- 2-yl ) phenyl ) - 3- (4-
chl or o- 3- net hoxyphenyl )-2-(p
]pyrimdine -58 WD 2009/108838 PCT/ US2009/ 035422 H e

N NFdllowihg N the\ Cd&?bced@fe Fobfl oviexegnpldie Br ocedhi((¢SaEs)-2,5-diaza-

blcycl?f[gﬁ:ﬁh%%é)ﬁb% erg/ﬁ- (3= ?tﬁ#yjp@qm}lygﬁ_%lp In> OVI @/r%oécm R alpyrimidine

was reamtbdﬂuthbd:ﬁh-tﬂ;erﬂeam&i—thbn pydfies] &iry HPhept anevide 3-{7-[4-((1S,4S)-

258N RIE 245 B phepyl By - pyropplgkl gy misin-3-iy-pheno
tr|fluory>b¢¢3hmr9ﬁlt)MS {4et.¢\Verp- 3- met hoxyphenyl ) - 2- (pyridi n-4-y

| ) pyrazol o[ 1,5-a]pyrimdine as a trifluoroacetate

salt. Ms: 509.3 [M+tH]. Exanple 32: 7-(4-((1

S, 45) aEX%hQF%%ObI cy.et- 9[(31524@) -5-Methyl-2,5-diaza-bicyclo[2.2.1]hept-2-yl)-
pheny%]TQU@mglr@ @W@%@Vﬂ%érﬁlpx””ﬂd'ﬁﬁw} -B§N04- y| ) pyrazol o[ 1, 5-a

] pyri m di ne

Me

Three drops of formaldehyde (37% in water) was added to a solution of 3-{7-[4-
((15,45)-2,5-diaza-bicyclo[2.2.1]hept-2-yl)-phenyl]-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidin-3-
yl}-phenol (18 mg), the product of Example 25, and excess sodium triacetoxyborohydride in 2
mL of DMF. After 3 hours, the reaction mixture was filtered and the crude product was
purified by HPLC to provide 3-{7-[4-((1S,4S)-5-methyl-2,5-diaza-bicyclo[2.2.1]hept-2-yI)-
phenyl]-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidin-3-yl}-phenol trifluoroacetate salt. MS: 475.5
[M+H].

Example 31: 7-(4-((1S,4S)-2,5-Diaza-bicyclo[2.2.1]heptan-2-yl)phenyl)-3-(4-
chloro-3-methoxyphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine
-58 -
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NN N N/ \ O F 10 The conpound
4- (4-fl uoro- 3- net hoxyphenyl ) -5-pyri di n-4-yl - 2H pyr azo
WO 3eophessshhe was prepared according to the proP€USBOYO35422
Exanple 1, Step 2, startiﬁg from4-fluoro-3-
nmet hoxy- benzeneacetonitriNe. Follow ng the procedure
of Exanple 24, Steps 1-%%’§bd using (1
S, 4S) -2, 5-di aza-bi cycl o[ 2yZ. 1 ] hept ane di hydr obrom de
in step 3, 4-(4-fluoro-3-
met hoxyphenyl ) - 5- pyri di yl - 2H pyrazol - 3-yl am ne,
gave 7-(4-((1 S,49)-2,5-Wiaza 15 bicyclo[2.2. 1
] hept an- 2-yl ) phenyl ) - 3- (44f 1 uor o- 3- net hoxyphenyl ) -2-(p
yridi n-4-yl)pyrazol o[ 1, 529 ri pieN ne
trifluoroacetate salt. N&
2009/ 108838 PCT/ US2009/ 038422
S, 4S) - 2, 5- Di azabi cycl of 2. 2.
(pyridin-4-yl)pyrazol o[1, 5-
in-3-yl)-2-fluorophenol H e
Fol | owi ng the procedure of Exanple 8, 7-(4-((1
S,4S)-2,5-diaza- 5 bicyclo[2.2.1
] heptallowng;| fighe RIACPIEe( 40% | BXRBRIS- it hoX§Pheryd:) - 4(q-ghloro-3-
methokpHEnt) S=piribpy4-HzaH-plbz&=3-ahRirel M di nexngas r eaqygds)-2 5-diaza-
~ Wth boron tribromde and the resultlng(Product was
blcycI?{aIZi.‘f]heeqjar@ dlmﬁdt@@r‘aldﬁr gyeqd-(4-((1S,45)-2,5-diaza-bicyclo[2.2.1]heptan-2-
y|)pheﬁyl§-§§=(ﬁ-4:h(oécl@_m'éhoﬁ/pﬁe@lﬁ@@ﬂkiemd-ﬂbp%ra?z-oﬂd[hs@q;wainﬁdwé) Phes  a
i n-

, enyl)-Z-ép rid -
trifluorppgeigiesa |%F1§@l%ﬁﬂﬁﬁ}n1din-3-y|)-2-f|uoropheno
trifluoroacetate salt. Ms: 479.5 [ MtH]. Exanpl e 34:
3- (1H I ndazol - 4-yl ) - 7- (6- (( 1S, 4S)-5-met hyl - 2, 5- 10
di azEkaoplel 0[32: 2. 7-(4-((1S,4S)-2,5-Diaza-bicyclo[2.2.1]heptan-2-yl)phenyl)-3-(4-

fuoro YR By BXp il Spphirbaciols BEb ey ! ) Py azot ol 1

pyri

: . -59 WO
Exanple 33: 5-(7-(4-((1
eptan- 2-yl ) phenyl) - 2

The compound 4-(4-fluoro-3-methoxyphenyl)-5-pyridin-4-yl-2H-pyrazol-3-ylamine
was prepared according to the procedure of Example 1, Step 2, starting from 4-fluoro-3-
methoxy-benzeneacetonitrile. Following the procedure of Example 24, Steps 1-3, and using
(1S,4S)-2,5-diaza-bicyclo[2.2.1]heptane  dihydrobromide in step 3, 4-(4-fluoro-3-
methoxyphenyl)-5-pyridin-4-yl-2H-pyrazol-3-ylamine, gave 7-(4-((1S,4S9)-2,5-diaza-
bicyclo[2.2.1]heptan-2-yl)phenyl)-3-(4-fluoro-3-methoxyphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-
a]pyrimidine trifluoroacetate salt. MS: 493.5 [M+H].
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NNNN NN NH Step 1: Follow ng the procedure of
Exanple 1, Step 3, 1-(6-brono-pyridin-3-yl)-3
walrevet18gBaM no- propenone was reacted wth PCT/US2009/035422

3-(p ) - VB d5th 8- 0.
rorrg%%/ﬂ)gl n- 3? - (ZL(Z%{J ﬁ)nzs BIC gcz)olzoﬁg%gélgfa/yppenyl) 2
(pyridin4dy|)yragolohl, ?@Hny@w@m FyD: 2-flmrow®n2>009/ 108838
PCT/ US2009/ 035422 Step 2: Follow ng the procedure of
Exanple 1, Step 4, 7-(6-bronmopyridin-3-yl)-2
(pyridin-4-yl)pyrazol o[ 1, 5-a] pyri m di ne was reacted
wth (1S, 4S)-2,5-di aza- bHcycl o[ 2. 2. 1] hept ane
di hydr obrom de and puri fg by silica ge
chr omat ogr aphy to give (6 ((1 S,45)-2,5-d
I azabicyclo[2.2.1
] heptan-2-yl ) pyridin-3-y
55 a]lpyrimdine. M5 3
7-(6-((1S,4S)-2,5-D azab ?vclo[2.2.1]heptan-2-y|)pyrid
in-3-yl)-2-(pyridin- 4-yl )pyr zoIo 1, 5-a] pyri mdine
(100 ng, 0.27 mmol) was (@i SN d 5 nL of DWF, and
then 37% formal dehyde (\N<' nol ) and a drop
of acetic acid were added" Thg sol ution was stirred
for 5 mnutes and then sodi ukf i acet oxybor ohydri de
(286 ng, 1.35 mmol) was 10 added. Cthe reaction was
guenched with 2nL of a solutlon of net hanolic amoni a
after one hour. Then the nixture was concentrated and

puri blﬁﬁvr?% SiHel Capr&?éd &Dr ot LAY t@ 9'7?4 {(1s,4S)-2,5-diaza-

5-nmeth 5- dlazablc clo[2

bleC|<§[ﬂé’|(Eﬁ(]B¢thn-9’r)’j)pWﬁy@r (43ﬂtyqr9-32n%tb9>m eyl 42- (pyrldln -4-yl)pyrazolo[1,5-
a]pyrlﬁ’]|d>lr%y \Vv §%&{téj @/ltﬁ] Mﬁr‘n Wlﬂ#brﬂ%gl i r%sldesﬁltlhg'ﬁ'&ducﬁﬁe dirified by
P

b
HPLC] H@pmeldE- Va-§

ylr(l(tﬁa ﬁS%Z @f(yanglcygo[Zl c:%/]heptan 2-yl)phenyl)-2-(pyridin-4-
yl)pyrézwd[ﬂ didfoytmibin }VIﬁZ—ﬂh&b%heﬁwo@]rfﬁﬁ&oﬁb&bt@%aﬁzﬂg 58y 5 o).
Was dISSO ved I'n of dichloronethane and 1
nL of acetic acid and then N-iodosuccinimde (175 nyg,

0. 78 _nmol was adgded. The re I,n
quengﬁ%H %ﬁth a sg?btlon of 3 Hﬁﬂ%%ﬂ gﬁ%g£&g¥q§ fodpethyl-2.5-
diazatocye|di A ] heptame 2 pihpyaid ee3-gird - (pwridii-4 athpirpzslol1i scalpgérhidine
chromat ography to give 3-iodo-7-(6- ((1
S, 4S)-5-net hyl -2, 5-di azabi cyclo[2.2.1
] hept an-2-yl ) pyridin-3-yl)-2-(pyridin-4 20
yl ) pyrazol o[ 1, 5-a] pyri m dmae. MS: 510.4 [M+H]. Step 5:
To a suspension of 3-io0deN& (6-((1S, 4S)-5-nethyl -2, 5-
di azabi cyclo[2.2.1 ;?%ﬁ
N2-

] hept an- 2-yl ) pyridin-3-y (pyridin-4-yl)pyrazol of 1,

5-a] pyrimdine (110 ng, 22 mol) in 3 nmL of
di met hoxyet hane was addé$~2 sodi um car bonate (0.22
m., 0.44 Z

Step 1: Following the procedure of Example 1, Step 3, 1-(6-bromo-pyridin-3-yl)-3-
dimethylamino-propenone was reacted with 3-(pyridin-4-yl)-1H-pyrazol-5-amine to give 7-(6-

bromopyridin-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]Jpyrimidine as a yellow solid.
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20

25

30

nmol ),
4-(4,4,5,5-tetramet hyl -1, 3, 2-di oxaborol an-2-yl)-1
woRiondessss e (100 nmg [ 79% puri ty] 25 0. 32 mol PCHIS2009/035422

cata [ -
Cot Sl PRIl R procefure of Expmple. 1, Sieg 4, 76 bromopyridin-3-y1-2
(pyridinefsylheysazetd[ t.6-aldmim®lifer 5®/am nutre@ctecih a witbr ond¥8,4S)-2,5-diaza-

bicyclé[ﬁ%ﬁﬂg ar;ré"&lhg{tjd t%n%éjgﬁj&ﬁ)ar‘f’fﬁﬁ Mll'icfavggeqjtcwkaﬁg sqrgb@r\g give 7-(6-

| ca hronat o
((18,4§r)€cﬁjdﬂ'ﬁzaiacyalon 248]heatee:2- wrrre/rldmr?eﬁ) Bésﬂldwaé yobwstleléd-

a]pyri@@g{e@gM@%gf@ﬂu jhen 1 nL of 1.25 M nethanolic HC was

ti on was concentrated in vacuo and
drled to give 3-(1 Hindazol -4-yl)-7-(6-((1 S, 49)-5-

Dhepotal 3: - 1S ABRL S TRt Eistz 2 dinertangayhpridngh 2-pyriin-

4- yI)p)'z_raa}Iﬂyl’B @]\ownﬁuembxdo@a’rgl or27damspas ddsolv@@bh 8 niIMsHPMF, and then

37% fgmha's@)l@d%zq Hé m(L2 155I rg%gﬁm pa,%pé[og éeéhf(a%ld were added. The solution

was sifiepfarrs &yrbultéspélﬁﬂweh s%d(uﬁyfriadetbxyfboyéﬁylﬂwazzﬁmb@ 1.35 mmol) was
addedﬁé’ﬁéeg%tignm%slqueﬂp d \Np'l 9@{?/ %is% / e Onl% /%(a)r%?ndbnlza after one
hour. PREC®EwhiLtues Wﬁgﬁdimieatréted 3h_em>u8fr|]ed by S|I|ca gel chromatography to give 7-

0 enyl ) - i met m no e one
RIS P BreataR P R 1y D G D praladh e
yhpyrd2olaj1,8@]pyrimidine. MS: 384.4 [M+H].

7- (4-Dbronmophenyl)-2-(pyridin-4-yl)pyrazol o[ 1, 5-a] pyri m
idine as a yeIIowsolld 5 Step 2: FoIIovvlng t he

pfOC@ r g 6f ???% ?thylsﬁ Sl%lué%ab% @@ﬂﬁ@&@ﬁ&é}n}%@mn-&yl)-z-

|ne was CoO
(pyrldwzw)r(ynag,o 52 Wf'm'dfi'?%l (200 GW;I 5[52 mmp)hwps agsolved in 10 mL of

dlchIoFHn%M r%béSﬁHﬂSQﬁ_zst)a(%tlggagdl eér;/dc heF N-|odoTL#]ccm|m|de2(175 mg, 0.78 mmol)

was agdgehh rgsuﬂmgﬁymctmnnwas ﬂU?W\edz\mﬁbplswt@ppgfrmﬁ#\gnqi@ ammonia

after W& hgtﬁgc&]c’[amgﬂead Saﬁﬁwlﬂgﬁ ?y sﬁgé |9%Y‘@‘:rlﬁSP3mtza ré’dk%ct%dd?\y@?)%do -7-(6-

(1S, 4§|)-§r2]rg@thyﬂ§265-g[agalg|cycj_o[2 2. 1]heptan- -yI)pyrldln -3-yl)-2-(pyridin-4-
Vpyrd ¥R BRGiklidRECRNS Jaréd i - 4-y1) pyrazol o 1, 5-a] py

Ine was converted into
3 (1H-|ndazol 4-yl) - 7 (4-((1S, 4S)-5-net hyl -2, 5-di azabi

lg[2.2.1]h
;?/;:p%LGHyI )&:| ?E%/H 8i n- SA’SE}‘F’ﬁﬂ}} az% o[:i iqdo- ﬁ-ﬁ;@( S5 -fanethyl-2,5-
diazalhgyatapz. B/ 1gireiptha-2-ql) pyrid med-gl) 26 dyrédin-a-yiieppzsle[d ,5-aplirdidineH110 mg,
73-8.

0.22 r’ﬁlr.'\r@)'(jélgor}]%:dirggt %)_%@tl’%}e(\ﬁ?s a%?_ﬁd &@] %l—%h firb(’ﬁ?tgz(i%ﬁ mL, 0.44
mmol){ . 48+4,55#e{rametbil)- 1,3 2-&8xabdeblar} 231 )-AHind8zdle HA00 1y, [79% purity],
0.32 rén’ég_ %‘édggé]tf’&{iéf%o}ghgé1‘?@?@?’?”?%”3’9&9 ﬁfﬁ‘%@@%(% The mixture
was hgsfpd t@18@ C for 50 minutes in a microwave reactor. The crude product was purified
by HPLC and then silica gel chromatography to give the desired product as a free base. The
free base was dissolved in methanol and then 1 mL of 1.25 M methanolic HCI| was added.
The solution was concentrated in vacuo and dried to give 3-(1H-indazol-4-yl)-7-(6-((1S,43)-5-
methyl-2,5-diazabicyclo[2.2.1]heptan-2-yl)pyridin-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-
a]pyrimidine hydrochloride salt. MS: 500.3 [M+H].

Example 35: 3-(1H-indazol-4-yl)-7-(4-((1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine
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(d, J =11.2 Hz, 1 H), 3.04 (s, 3H), 2.55-2.49 (m 1

H, 2.41-2.34 (m 1 H. Ms 499.5 [MtH]. Exanple 36:
w@2¢03Agsshoxyphenyl ) -7-(4-((1 S, 4S) - 5- et hyl - 2PGI/US2009/035422

di azabi cycl O[ 2. 2. 1 ] hept ag2-yl ) phenyl)-2-(pyrid

in-4-yl )pyrazolo[l, 5-alpyrimd ine -62 WO

2009/ 108838 PCT/ USZOOQH%E%E)Z< Mi e NNNN NOw

Fol | owi ng the procedure v anple 30, 7-[4-((1

S, 4S)-2,5-diaza- bicyclo[2. 2.1

] hept - 2-yl ) - phenyl ] - 3-( hoxy- phenyl )-2-pyridin-4-y

| - pyrazol o[ 1, 5-a] pyrim was converted into

3- ( 3- net hoxyphenyl )-7-(4-((1 S,4S)-5-nmethyl-2,5 5

di azabi cycl o[ 2. 2. 1] hept M) phenyl ) - 2- (pyridi n-4-yl

trifluoroacetate salt. 4
3- (4- Fl uor o- 3- net hoxyphenyl ) -
S,4S)-5-nmethyl-2,5- d i aza R y&NH 0[ 2. 2. 1

] heptan-2-yl) ph enyl)-2-(pyri I n-4-yl )pyrazol of

1 5S@p ’PWdIIo tﬁe brdd Gurg%ffli'xaﬁlplei\ll é\'é;’)\l?)N E)N-gyl?rom'c:)phenyl) -3-

["owi ng t proce ure O
(dlmetgylagyncgpr@p& qz-é.ong,v@sdp@([tgd with 3- (pyrldln -4- yI) 1H- pyrazol -5-amine to give

7-(4- bld?ﬁéﬂf%ﬂyl?%(b))rmﬁ%‘)es rgzélé[’l fa. a]pyrlmldlne as.a yellow solid.
net hoxypheny 35 (pyridi n-4-yl)pyrazol o] 1, 5-

a] pyri m di ne was convert ed int o

3 ( 4;3%; gl ey Fh%xqr%!?g&% bt Exbnle 32 8i2h 2 T RLNN ioBhenyl)-2-
(pyrudu}mtﬂemm{razmoﬁ 51@ﬂmﬁnyﬁdmé’. (pwasdi ncéupled pyr agtal o[ X1548)Ry6-diaza-
blcycI%[BE? ﬁh n o%thydro%romlae tg gtlvreI ';l(y?mg%%?tﬂét glaze%lcycIOWZ 1]heptan-2-

yhphenyl)-2- (pyrldln -4-yl)pyrazolo[1,5-a]pyrimidine. MS: 369.4 [M+H].

Steps 3-5: Following the procedure of Example 34, Steps 3-5, 7-(4-((1S,4S)-2,5-
diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine was
converted into 3-(1H-indazol-4-yl)-7-(4-((1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]heptan-2-
yhphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine hydrochloride salt, obtained as a deep red
solid. "H NMR (400 MHz, CDCls) § 8.73-8.70 (m, 2H), 8.57 (d, J = 4.4 Hz, 1H), 8.41-8.36 (m,
2H), 8.26-8.21 (m, 2H), 7.73-7.67 (m, 2H), 7.58 (dd, J = 7.0, 8.2 HZ, 1H), 7.38 (d, J = 4.8
Hz, 1H), 7.35-7.31 (m, 1H), 6.99-6.93 (m, 2H), 4.51-4.47 (m, 1H), 3.92-3.82 (m, 2H), 3.60
(d, J =11.2 Hz, 1H), 3.04 (s, 3H), 2.55-2.49 (m, 1H), 2.41-2.34 (m, 1H). MS: 499.5 [M+H].

Example 36: 3-(3-Methoxyphenyl)-7-(4-((1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine
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15 Exanpl e 38:
5-(7-(4-((1S,4S)-5-Ethyl -2, 5-di azabi cycl o[ 2. 2. 1] hept an

WO 20091)88Benyl ) - 2-(pyrid in-4-yl )pyrazol o[ 1, BCHS009/035422
md in-3-yl)-2-fl uorophepgl -63 WO 2009/ 108838
PCT/ US2009/ 035422 r e N, NN NOH F Follow ng
t he procedure of Exanpl %gb acet al dehyde and
5-(7-(4-((1S,4S)-2,5- di icyclo[2.2.1
] hept an- 2-yl ) phenyl ) - 2- (pyri di n-4-yl ) pyrazol o[ 1,
5-a]pyrimd in-3-yl)-2- lor ophenol provi ded
5-(7-(4-((1S, 4S)-5-et hyl - di azabi cycl o[ 2. 2. 1] hept an
-2-yl)phenyl)-2 5

(pyridin-4-yl)pyrazol o[ 1, 5:a]pyrinidin-3-yl)-2-fluorop
henol as a trlfluoroacetaté\‘s R 507.3 [ MHH] .
Exanple 39: 1-((1

S, 4S)-5-(4-(3-(4-Fl uoro- 3- hydyphenyl) 2- (pyridin 4-

yl ) pyrazol o[ 1, 5-a] pyri m di n- ¢
clo[2.2.1 ] heptan-2-yl)ethanore
F 10 _The conpound 5-(7-(4- O&

S, 4sholowingi ah&bi @f&qeé[“? 2.9 | REpMAls- 2-301 ) phréhifl $:42)-2,5-diaza-

blcycI&[mQr1]ﬁiéﬂ'z4yl)l|!)ﬁé?ﬁ§/r]-@z(glrﬁ&tﬂio)%f @&M?JZU%}#MI?\ -ByNhkazidh 8o Rimidine

phenyl ) - 2, 5-di azabi cy
o°M&™ NNNN N OH

was acety

was 5 (4 ‘{Q‘E‘-VF'EG(*I uor o 'Gtohydr ox§ﬁﬁ@?ﬁﬂﬂ9xy2h‘€fty§/)r7 i W12.49)-$mathyl-2.5-
dlazatﬁéﬂ\d?;ﬁ 2, 11'"7he%}d?1¥i |%rd;|n2|ﬂ (kSi/r)erklﬂ%b%ragoléﬁ 5- a]%r_lmlgglle, 5obtalned as

di'azabi cycl o] 2 tan-2 yI)e hanone.

a triflupfgacptatesSedty 4&@.5 - Met hyl -
H i ndazol -4-yl)-7-(6-((1 S, 4S)- 5 nmet hyl -2, 5- 15

di azabicyclo[2.2. 1
] hepEaaImﬁl_ey! ) p§#:i di n3-B4-Flupr@23-metihaxypherd)yl-}4pi(t B4 8)-6{nisthyl-2,5-
diazat?é)%lo?éléh Tﬂe%&ar}}gzylssp%enyl)-2-(pyridin-4-y|)pyrazolo[1 ,5-a]pyrimidine

Following the procedure of Example 30, 7-(4-((1S,4S)-2,5-diaza-
bicyclo[2.2.1]heptan-2-yl)phenyl)-3-(4-fluoro-3-methoxyphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-
alpyrimidine was converted into 3-(4-fluoro-3-methoxyphenyl)-7-(4-((1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine, obtained as
a trifluoroacetate salt. MS: 507.5 [M+H].

Example 38: 5-(7-(4-((1S,4S)-5-Ethyl-2,5-diazabicyclo[2.2.1]heptan-2-yl)phenyl)-
2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-2-fluorophenol
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WD 2009/ 108838 PCT/ US2009/035422 Me e N NNNN N

N NH M Step 1. A mxture of nitro-mxylene (3.02 g,
w@eo0/108%88 ), i odine (2.04 g, 8.0 nmol), peri oRCTUSZOY035422

(4.1 g, 18.0 mvol ), and copcentrated sulfuric acid

(1.2 mM-) in acetic acid [(2.4 m-) was heated at 90 C

for 3 days. The reactio then cool ed, poured into

water 5 and extracted w i chl or onet hane. The

conmbi ned organi cs were conled and washed with a cold

sol ution of 2N sodi um hydstoxi de, and brine, dried over

anhydr ous nmagnesi um sul f[p filtered, and

concentrated in vacuo. esidue was triturated with

hexanes and the solid wa$ collected by filtration,

washed with hexanes and ol '

1-iodo-2, 4- dinethyl - i nz e'asav\hltesolld

ME: 278.1 [ M+H] + 10 Step E: T9 a hot suspensi on of

iron powder (2.3 g, 8.3 mmol nmoni um chl ori de

(2.16 g, 38.7 nmmol) and wate aH-) in ethanol (50

m-) was added 1-iodo-2,4- di ms hyl - 3-ni tr obenzene in

portions over a period of 10 mi flut es. The resul ti ng

m xt h r filter

ot PiRstiBh g LSR8 b FRM I edeliBlee AREozehiShe 25
diazahigytcho[ 2 Hitreptana?vgll)gtenyl)- 28 pwidin-d-yhpgraz ble[ 1f5-blpydrnidinadegl)-2-

e

oG RP RS SIS e el Bttt 0B A e RS noneny 2
(pyridiarhylthycars|of b BHalpyrisudin-gty)- Z&ﬁlabropfndrtoéasad tréffludrdaleetate salt. MS: 507.3
[M+H]fi [trate was evaporated to yield 2. Qg (98% of

3-i o0do- 2, 6-di met hyl - phenylam ne as a white solid. Ms:

248.1 [MtH + Step 3: To a cold (O- 5C3 solution of

3|od026d|rrethyl phenlamne{ ?
ol OESABEI ( 200 ) THAS A Bl ol et Sapssirppy phenyi2-(pyridin-4-

yh)pyr@A] €618 ricdtdiB-70%)ph &8y P23 5-R4r aBiEntid 2N héfan-LeS)etHah Bee
m xture was stirred for 5 mnutes. The reaction was
allowed to warmto roomtenperature and stirred for 1
hour and then potassium acetate (0.24 g, 2.45 mmol)
and isoanyl nitrite (g3 n, 17.4 mmol) were added.
The reaction was then ated at reflux for 20 hours.
After cooling to room tiegperature the sol vent was
evaporated to yield a&%;%ﬁn solid that was then
diluted with water. A evaporating the water, the
resulting brown solid

The compound 5-(7-(4-((1S,4S)-2,5-diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-
(pyridin-4-yDpyrazolo[1,5-a]pyrimidin-3-yl)-2-fluorophenol was acetylated to give 1-((1S5,43)-
5-(4-(3-(4-fluoro-3-hydroxypheny)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-7-yl)phenyl)-2,5-
diazabicyclo[2.2.1]heptan-2-yl)ethanone. MS: 521.5 [M+H].

Example 40: 3-(7-Methyl-1H-indazol-4-yl)-7-(6-((1S,4S)-5-methyl-2,5-

diazabicyclo[2.2.1]heptan-2-yl)pyridin-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine
-84 -
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25 residue was treated with concentrated hydrochloric
acid and the m xture was heated at 50C for 2 hours
w@eaotbssss cool ed in an ice bath and basified tRCPHSIM9/035422
wi th 50% pot assi um hydrogj.de sol ution. The solid was
collected by filtration, shed with water and dried
to yield -65 WO 2009/1 PCT/ US2009/ 035422 1.96 ¢
of solid as 1:1 m xture of-two isoners. The isoners
were separated and purifigd by RP-HPLC to give 0.35g
(179% of the desired iso¥Eery 4-iodo-7-nethyl -
H i ndazole, as a white akid, Ms: 259.0 [ MtH] + Step
4: To a solution of 4-iodg-7-nmethyl-1 Hindazole
(0.113 ng, 0.44 nmol) inA5yBNBO A5\ -) was added

1,1' - bi s(di phenyl phosphiNno) errocene pal | adi um
chloride (11 ng, 0.013 nmol)
bi s( pi nacol at o) di boron (0. 14
m xture was degassed and heated\in a m crowave reactor
at 120 C for 1.5 hours. The redeti on m xture was then

fllteredthrmi? pad of celite, and the filtrate
was gfaPuie Wi %ev@t@vo-mqw'@r?e&ﬁ 0% t% 2% G aroph. Ho@ﬂﬁy@ 04 g, 8.0

mmol)aﬁélti&)ti@a&d'; (130188 nmdihang Q:Bhd:éﬁﬁ@tehosuﬁﬁﬂ%ktl@ (ﬁZhﬂﬁﬁf &cetic acid

over sodiumsul fate, filtered,
(24 n&ar\r@émqaéﬁde@t 94 -Gt Bodavpn ghe F%F'%é’aﬁé%efbﬁﬁqqu &Qupsy in to water

and eﬁkddtéiﬁNiﬂﬁblcﬁlbfdPrﬁ'@ﬁ&@r aﬁ@)éoﬂhglnﬁﬂ QY¥ddh®s were cooled and washed with a
(4,4,5,5-tetranet

cold sp&mgn Q}/a[\logggbm by(a'ﬁx@e,yepr)d errp; |dﬁ.gi)gprear§§/dg)%p@@e3|um sulfate,
flltered5Oédddcdrﬁeﬁt%d’llreklgcuolvﬁhe?r@&dl?e [/M%'Tﬂll’brafﬁé&lﬁntﬁ he&QhésOéi\deﬂwe solid

procedure of Exanple 34, Step 50
was c@le&@d oy, flliﬁ%ttqqyyanh@ \Mltth%%?@p%FQe@tolyleld 2 3 g (42%) of 1-iodo-2,4-

dumet@h‘-@nﬂt%be%zéfrﬂé 85 Walitd sSidy MS: 278, nﬁmuehq*n 4-yl) pyrazol o[ 1,
15 a] pyri m dine and 7-net hyl (4,4,5, 5-tetranet hyl -

1, 3, 2- d| oxaborol an-2-yl)-1 Hindazole provided

g E‘é ITR ?}_@lt %HS&%aSIZOg‘leC ror?g{og/d% %Z_Ph% ?3 mmoI) ammonium

chlorids (2. )E‘pgr BRIV rmrgoma)md awatery (isdinh) - gthalrpy {5 01L9 [WiasSadglepy t-iodo-2, 4-

dlmet@(% Hqﬁ?obaejﬁi&%?ﬁdw O(Neq Io‘d ZoI mﬁw?]f]qs) TI}L ?’%ﬁﬂtkng mixture was
heated;aﬂ@)‘luﬁfdnét trogr,- emd5‘+lteﬂﬁj fmbtaizrabgfcycplad[oﬂ Celite. The Celite was washed
with e}sr%gﬁ)anq ﬁlihéﬂ %&e@{” dellng t%ﬂ%lt%ﬁtq@vﬁg%gb%nﬂﬁteﬁ N%X 220l.%didue was
extracted with dichloromethane, the organics were dried over anhydrous sodium sulfate and

fillered and the filtrate was evaporated to vyield 2.0g (98%) of 3-iodo-2,6-dimethyl-
phenylamine as a white solid. MS: 248.1 [M+H]"

Step 3: To a cold (0°-5°C) solution of 3-iodo-2,6-dimethyl-phenylamine (2.0 g,
8.09 mmol) in chloroform (20 mL) was dropwise added acetic anhydride (1.8 mL, 18.63
mmol) and the resulting mixture was stirred for 5 minutes. The reaction was allowed to warm
to room temperature and stirred for 1 hour and then potassium acetate (0.24 g, 2.45 mmol)
and isoamyl nitrite (2.3 mL, 17.4 mmol) were added. The reaction was then heated at reflux
for 20 hours. After cooling to room temperature the solvent was evaporated to yield a brown
solid that was then diluted with water. After evaporating the water, the resulting brown solid
residue was treated with concentrated hydrochloric acid and the mixture was heated at 50°C
for 2 hours and then cooled in an ice bath and basified to pH 14 with 50% potassium

hydroxide solution. The solid was collected by filtration, washed with water and dried to vyield
-85 -
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20

G Step 1: To a solution of
2,2,6,6-tetranet hyl pi peridine (811 ng, 5.8 mol) in
WA RiE9/168888 M -) at -78C was added a sol uti on of PQI/BSI09/035422

1.96 &U{)é/éhld Jsml '1' |kﬂr@§f(?\fbul§or(n% SBJT hghson? r§ d\?@?@ )jp%@%@ ?rsd purified by

or o- or o- enzene
RP-HRAHe tgixe Qﬁég%%%)/\g‘rth@dw@d [eli md@ebmemyggsandazole as a white
solid ﬁ@ﬁég§g%99“ 35422 20C for 2 hours, then DMF (0.54 nmi,

’ s added and the reaction was then stirred

for 2 hours at roon1tenperature The reaction was

ot SIEp Sotp th Themareroaf s B a0 5 S Mg mmon i

DMS 35X m3) whg .adtiee petasdiimedcangad.c7 ext nact snn\mr e1,drbis@iphenyl
phospEYn%ﬁgr?gcgalé}%gn I%%U&% Ehlp{'lﬁlalclr tég{ ed S@'ﬁ?gg‘rﬁ%éﬁt nd bls(plnacola’to)dlboron

(0.14 ghm.emmgy.apieymb(mr@mwdéga&elarm&tmw Miclewave reactor at 120°
0 .
C for &%%g%g?gé?%ﬁjcﬁgrxﬂﬁtbrg v?ass/t%gn ?Itered %Srbug%zao 'pgd L)P/(I:*-e'fﬂé, a% %Pe filtrate

was diuted oMt &afdﬂlahﬂ(lhéﬁ felxtﬂ@(fté@eﬂmaétdﬁ%faté 13 & go n«fL)ZZFhe combined
zi ne ra

d dr h
organfly Staglscareh, Svarsoffipy S0, DBV 4l bR tER 4R vacuo. The
residueagdsgslirified b9 @Nich gepeirahatographiieo prlvidert-memgl-4-(4,4,5,5-tetramethyl-

1.0 2 R e S S B b s 85l RS ey

30 nL). The conbined organic extracts were dried over
sodiumsul fate, filtered, and concentrated in- vacuo.

The Btepud:tfalgwingsthelweoaggdrepefr Efandde B¢, Stelpi & 83-igee-7-(6-((1S,4S)-5-
methyfD r59d(]§£ @IBQVZ li]‘H ﬁéﬂ%—;ﬂﬁ)yﬁdlp 2. ;py |9|?1|-}_ﬂ)-§/9pg1-azolos[1 5-
a]py”@'dﬁ'@l ut Iabﬁ 4 _bfT‘@HWJ 4 (8141 %P éﬁt@m&h%&%ﬂ@xéwglaﬁ'@ yIE1I1mdazoIe
prowdgHDlG})-(?' Rethy| I-‘j |nﬁ§£(mﬁ d@)UJY & g%!S)—@'—Vﬁ%h&@Z mdla)zamﬁclé’[g %efiheptan-

tassi um acet
2-ylpyiddy- a1yb+2e@wrldlm-ﬂosd);wrangof1e5 alpyemidingaps admsﬂm%llﬂndms(aé MS: 514.7
+H( 77 mg, 0.10 mmol) and bis(pinacol ato)diboron (1.1 g,
[M+H]
4.32 mmol ). The m xture was degassed and heated in a
m crowave reactor for 2 hours at 120 C. The sol vent

was then fllter d thr of

m -)E PlSdded, fng tﬁzg&"i%ggg‘"{kg%zoigty em‘i%h Sethyl-2,5-
diazatgt\eid[2.2d fHeptam- Z P)pyrid - :2—9I)—QL())yridl'r|i‘re-y¢)pWaz<me[d ,papatimidine

extracts were dried over sodium sul fate, concentrated

i n-vacuo, and the resulting

7-chl oro-4-(4,4,5,5-tetranet hyl -

1, 3, 2-di oxaborol an-2-yl ) - i i ndazol e was used in the
next step without furtherNgurification. Step 4:
Fol | owi ng the procedure E:iﬁxanple 34, Step 5,
3-i0do-7-(6-((1 S, 4S)-5- thyl -2, 5-di azabicyclo[2.2.1
] heptan-2-yl) pyridin-3-yl)-2-(pyridin-4-yl)pyrazol o[ 1,
5 25 a] pyrimdine and 7f¢ﬁP ro-4-(4,4,5,5-tetranet hyl -
1, 3, 2- di oxabor ol an- 2-yl) indazole provi ded
3-(7-chloro-1 Hindazol -

S, 4S)-5-net hyl -2, 5-di aza 1] hept an-
2-yl)pyridin-3-yl)-2-(pys di yrazol o[ 1, 5-a] pyri
nidine as a hydrochlorlde“%al 534.3 [ MH].

Cl

Step 1: To a solution of 2,2,6,6-tetramethylpiperidine (811 mg, 5.8 mmol) in THF

(10 mL) at -78°C was added a solution of 2.5 M butyllithium in hexanes (2.31 mL, 5.8 mmol)

and 4-bromo-1-chloro-2-fluoro-benzene (1.0 g, 4.8 mmol). The mixture was warmed to —
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Exanpl e 42: 3-(7-Fluoro-1 Hindazol-4-yl)-7-(6-((1
S, 4S)-5-nethyl -2,5- 30 diazabicyclo[2.2.1
WQ b@ptiess3®- yl ) pyri di n-3-yl ) -2- (pyridi n-4-yl) pyPerobmpa(35422

20°C iy RO EVEOE JOEORY MRS 8aE SHbB 8038440 s then
stirredXop? hovrstad recamtarhgdraiupee Mhdirerctios \A@g qerenched. withiwaie) (108 mL) and
the mWJ?e (v@% ﬁ% dtaliSd Wﬁ@ﬁml %ﬁetge%%’ii&g{é%%%o%p% @r'\]% 30 mL). The

rumin
comblmecrb pcgm@emmta‘ waesr disshe@iesofd RinBgultpte, Afitegdmeongentrateg in-vacuo.

e BhL IR 49 568 Bt SME SR o oo
fluorobenzatdghyds in®of Yieldpdta2(d-e Mhd]l-stirred for for 2
hours. The reaction was quenched with water (5 niL),
neutralized wwth 1M HCl and extracted with ether (3 x

30 nBjep Zh&ocorsbiutien of B-fiwm E3-eKloraegfiBorebetzaltichgde qVer g, 4.24

s.0di ul f.ate, tered nd co ted.i.n-vacuo
mmol R B E ) Hefadde BHER sS85 Filo Pl iy it Gauxed for 3
hours\mlﬁ théredo@féd it& kr)d)din &é?ﬁpélﬁt(;ﬁ? lstr%psol\ﬂé}lt ﬁta%pehv%gor'ﬁtbda water (100 mL)
S ti of 6-brono-2,3-difl uor 0
was 33368 WD pRen IR oRa Hs FYUSSD G PR .43 x S0 mL). The
combiRyd roadamid ﬁﬁtra‘dté weldelrigt Xdver @otvam s@faka)xitdrddorand dupigestrated in-
ooled to,roomte eso vent
vacuog e, SROER equieaPaR heTRRY s et eitog iy fEBrovide grtyomo7-
chlorowts$-irelskolaai &b Widid) MS:RB0.geetit e (3 x 40 nL). The
conmbi ned organic extracts were dried over sodium
sul fate, filtered, and concentrated in vacuo. The

r e5| Higo ‘é’@srolg Joﬁﬁi'bHSL% ? dnﬁc??@hlfoFcP zQI%CGb@r@gEEHG”ﬁmol) in

provi rono- 7/ uorolH-l zoea

dlmet@dﬁulfaxmn DVMGOy (Zemtt) Wes:added tha[SWFI] acegite (697 mae éddinmg!), 1.1-
bIS(dlﬁf%nﬁ/lhep s%flﬁg%ﬁoﬁneaﬁﬂghlﬁ Ochistigd g77 mg, 0.10 mmol) and

azol e pr ovid

bis(piracplatdigowpn( 4. 4 35 4532 aipelhethsy mixtue wagi dnggperdlan-eajed in a
mlcrowgvelréa'c{o?ﬁfvzﬁlh%u%sal%Z(W“Ct ‘Fhé‘%bl‘vgnt' Wagﬁl/é’nyfllglr& t&ligh a pad of

oW ng th procedure o

celite Exa;ﬁlp{GQ BY) wes @gder a31d| thel raducbwes exkactsy with ethyl acetate (3 x 30
mL). 'm:ethl@eoBo bﬁlé%mrgé’tglv\%[nrzdgedl ver sodlum sulfat concentrattzd in-vacuo,

hept an- 2- din-3 di n- 4- razol o
and the resultlng chloro 4-(4,4,5,5- tetramethyl 3 2 dloxaborolan- -yN-1H-in azole was

used in the next step without further purification.

Step 4: Following the procedure of Example 34, Step 5, 3-iodo-7-(6-((1S,4S)-5-
methyl-2,5-diazabicyclo[2.2.1]heptan-2-yl)pyridin-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-
a]pyrimidine and 7-chloro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indazole
provided 3-(7-chloro-1H-indazol-4-yl)-7-(6-((1S,4S)-5-methyl-2,5-diazabicyclo-[2.2.1]heptan-
2-yl)pyridin-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine as a hydrochloride salt. MS: 534.3
[M+H].

Example 42: 3-(7-Fluoro-1H-indazol-4-yl)-7-(6-((1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)pyridin-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine
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a]pyrimdine and 7-fluoro-4-(4,4,5,5-tetranethyl -
1, 3, 2-di oxaborol an-2-yl)-1 Hindazole provided
w@2(09A6d8e0r o- 1 H-i ndazol -4-yl)-7-(6-((1 PCT/US2009/035422

S, 45) - 5-net hyl - 2, 5-di azabpgycl o[ 2. 2. 1 ] hept an- 2-

yl')pyridin-3-yl)-2-(pyridNa-4-yl)pyrazol o[ 1, 5-a] pyri m

di ne as a hydrochl ori de’_éa'a. 1H NVR (400 25 MHz,

CDC13) 6 9.40 (d, J =2 H, 8.81-8.75 (m 3H),

8.69 (d, J =4 Hz, 1 H, § 30-8.25 -68 WO 2009/108838

PCT/ US2009/ 035422 (m N7.75 (d, J = 3.2 Hz, 1 H),

7.57 (d, J = 4.4 Hz, 1 A.34-7.24 (m 3H), 5.34 (s,

1H, 4.64 (s, 1 H, 4.10-3.95 (m 3H), 3.10 (s, 3H

2.64 (d, J = 11.6, 1 H), Z 49\ (d = 11.6, 1 H. M

518.7 [ M+H]. Exanple 43:(_ N

3-(7-(6-((1S, 4S)-5- Met hyl 5 di azabi cycl o[ 2. 2. 1] hept a

n-2-yl)pyridin- 5

3-yl)-2-(pyridin-4-yl)pyrazol =Nk pyri m di n-3-yl) be

nzamide M e N NNNN NCONH2 Follow ng the

procedure of Exanple 34, Step 5F

3-io0do-7-(6-((1S,4S)-5-ne I

2, 5- di%Rz kbl @ Fctin2013, H@&éﬁawemﬂp&ﬁﬁdmen@sﬁym 28 @pfpmol) in
THF (85 ALY ot =38° CRydPER]e( &l s StatRnPf i, W%‘uﬁ@lltﬂ% in hexanes (11.5 mL, 18.4

3- car banoyl phenyl boroni ¢ acid prov
ol BTG B-4)QraserZenG (5 56 5. 76 P T mbfize varmed to 20
°C foﬂ beuad)- 1y theRYDME 18> WD), -12-4 Wﬁblﬂ'\/\%s"raddehpyﬁoaﬂ'@ fdaktion was

al pyrimdin-3- vyl benzani de as a \ﬁ_ drochl oride salt.
Warmq\gbto KoM gan[]pm:ﬁ}ne ﬁgﬂreéj ¥y -forz2 (h@w(s( he reaction was quenched with

water % #id)- eprat e win evcHol gndzeﬂtracted Wlth ether (3 x 30 mL). The combined
] hept an- 2-yl ) - 2- met hyl pheny

orgam}q_%ﬁ@gtfo\[ver@ g,qlgd qup%gd'qﬂn Iguljrat9| Qlfﬁy@%z@dofqncentrated in-vacuo. The
crude PRy 6o b2e3-biflu@obdhAMtddhMe Wadlusddbs is in the next step.

Step 2: To a solution of 6-bromo-2,3-difluorobenzaldehyde (5.0 g, 22.6 mmol) in
DME (20 mL) was added hydrazine hydrate (20 mL). The mixture was refluxed for 3 hours,
and cooled to room temperature. The solvent was evaporated, water (100 mL) was added
and the mixture was extracted with ethyl acetate (3 x 40 mL). The combined organic extracts
were dried over sodium sulfate, filtered, and concentrated in vacuo. The residue was
recrystallized from hot dichloromethane to provide 4-bromo-7-fluoro-1H-indazole as a white
solid in 21% yield. MS: 215.0 [M+H].

Step 3: According to the procedure of Example 40, Step 4, 4-bromo-7-fluoro-1H-
indazole provided 7-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indazole as a
white solid in 74% yield. MS: 263.1 [M+H].

Step 4: Following the procedure of Example 34, Step 5, 3-iodo-7-(6-((1S,4S)-5-
methyl-2,5-diazabicyclo[2.2.1]heptan-2-yl)pyridin-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-
a]pyrimidine and 7-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indazole
provided 3-(7-fluoro-1H-indazol-4-yl)-7-(6-((1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]heptan-2-
yl)pyridin-3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine as a hydrochloride salt. "H NMR (400
MHz, CDCl3) 6 9.40 (d, J = 2Hz, 1H), 8.81-8.75 (m, 3H), 8.69 (d, J = 4 Hz, 1H), 8.30-8.25
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15 Step 1: To a solution of (1S,4S)-tert-butyl
2, 5-di azabi cycl o[ 2. 2. 1] hept ane-2 car boxyl ate (200 ny,
wa@onessBy in 2 ni of 1-nmethyl pyrrolidin-2-0onePCT/US2009/035422

- f I - /1 2 /03
i 2 ST By 68 VPR L08R AT} PRI e
4.64 (8l Bih¢110N398dpy Splyil pit @ (- a6 fd | ©.14%, 1hi)., 2.45 &, kindI1).6, 1H).
MS:5$§?emﬁﬁﬁ?d- This solution was heated at 240 C for 1

hour“in-a mcrowave reactor. The m xture was then
cool ed down to roomtenperature and then 0.54 ¢

di -tert-butyl i.carho d 2. L tri am ne .

wer o SRR A5apr R PAN G RBI S5 St lalsie AP A 2-yipyricn-
3-yl)-Aipytidine-yi)pweesod( 1, stafgrimidin 380 benzaadfidedi chl or onet hane

and the organics were washed with water twice. The

organic |layer was dried and concentrated and the

residue was purified by silica gel chronmatography to

give (1 S,4S)-tert-butyl me

5- (4-acetyl - 3-net hyl phepy\) - 2, 5- di azabi cyclo[2.2.1

]heptane-2-carboxy|ate.Eﬁﬁﬂ 331.2 [MtH]. Step 2: A

m xture of (1 S, 4S)-tertnNJutyl

5- (4-acetyl - 3- net hyl pheny| )-2,5- 10

di azabi cycl o[ 2. 2. 1] hept™néj 2- car boxyl ate (95 ng, 0.29

mol) and 2 nL of 1,1-d hoxy-

N, N- di net hyl met hanam ne re heated at 190 C for 1

hour in a mcrowave rea action mxture was

then diluted with 80 nildi ane and the

organi cs were washed w th ter twice. The organic

| ayer was dried and concentr, d and the residue was

purified by silica gel chro @phiy, to give (1

S,4S)-tert-butyl 5-(4-((E)-3 15

(di nebiyiRdTiHeOpdeENIre Y Examipre BY,| $lap sy | 3-ivde-T=(di (A6 B methyl-

25 Gl TEBRANG (e KoLyl ch b S bipido an
3-cardabhdyIienyiberBnia®l ) iaBid DMF (p2éviddd ) Was3-gdged1seshsimethyl-2,5-

e e e R A
yl)ben@¥@ldedasRERydesthiiride saitusesoamgvt-hig resul ting 20

m xture was stirred at 5 C for 15 mnutes. A solution
of benzene sul fonyl chloride (1.9 nL, 15.0 mmol) was

t hen 0pW ; j i

st 1 Eenay EhoRSasaNg 2 IO BB PR, ey 8y Emethyipheny)
3-(1Hnsagelrayii2epyrisin-3-yhpynagolo[fHealpyitnidine was poured on to

ice and the solid was collected by filtration, washed

with water and dried to yield 3.91 g (919 of nethyl

1- (phenyl sul fonyl)-1 Hindazol e-4-carboxyl ate as a

beige solid. Ms: 317.1 [MHH| + 25 Step 4: To a

suspensi on of nethyl 1-( | sul fonyl)-1

H i ndazol e- 4- car boxyl ate /(3. 11g, 9.83 mmol ) in

m xture of THE (30 m-) anN toluene (15 nl-) was added

l'ithium borohydride as a £ _OM solution in THF(2.7 ni,

5.5 mmol ) and the resulti m xture was stirred and

heated at 70C for 30 ni.palte Additional 2.0 MIlithium

bor ohydri de solution (2.0 JnlL., 4.0 nmol) was added in

portions over a period of2.N6 Roufs wntil all of the

sV/ e /m xture was then

cool ed and poured on to ice wajyer~and the resulting

Step 1: To a solution of (1S,4S)-tert-butyl 2,5-diazabicyclo[2.2.1]heptane-2-
carboxylate (200 mg, 1.3 mmol) in 2 mL of 1-methylpyrrolidin-2-one, 1-(4-fluoro-2-
-89 -
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two | ayers were separated. The aqueous | ayer was
extracted with ethyl acetate. The conbi ned organic
wo 200enessser e dri ed over anhydrous sodi um sul f aP@F/US2009/035422
I e t [ I Iy
methyBJhe]ﬁ? e?rgar%@gé? ge9{5%ﬁ1g8ng?%glf§[g yN [%gpr&irpgllgg)p%b& ééﬁﬁle (0.45
mL, 2(67r13n%) W)ére[aﬁd(anh'émyIssluh(bmwyals)heﬂated at 240° C for 1 hour in a microwave
nol as, a white solid.

reactqy MR G o TS SRS e 099 58 38 Brend] ah Dl tort buty
dicarbBnateXdndr®&2 efL {ribtHyRiheiny erd hedwd. Aftér stirring for 30 minutes, this mixture

was dﬂjétlgé] %@;%Léi%@@?ﬁa%haéégngt% orggnlgsgwﬁn{rﬂo \ljvg§rfa?%dwith water twice.

The ofgatid Wy@ﬂ%haﬂ%d(d%oc@ﬁc)anméd #Hdi the @dsidtie M@@Murified by silica gel

erature for hour . Th C ue
chromgfFaHg { 9P 20 Mt oS APHRTPobA ur SrBAERHEdRRIneny)-2.5-
d|azat§|&yca><§zuzf1gte@tam@Lz;t:araaxwdt@.QvlsLss1amcHMaH$at urated sol ution
of sodium5 bicarbonate (75 nmL). The two | ayers were
separated and the aqueous |ayer was extracted with

et higlgnes chh oriydiere ThE PRIRSIBH IR @ dBURE I iRjiBheny)2,5-

drie ver anhy rous sodl um ‘su ate Itere
diazammﬁﬁﬂﬁte@tﬁnerﬂ oarboxylataHed s .29 ﬁgnqi)r Laml %mh af hvdgdimethoxy-

N,N- dP @éﬂ)&{?‘g{%'”ﬁp‘ﬁ%rﬁﬁe%{ﬁ?# %ﬂﬁlﬁa_a {Zf‘of%F q%hc%rtlno ayrhﬁzlroc\j/va:\% rggctor The
reacmhlr lnﬁlﬁt@@h@s%h@ﬁ%dl@féﬁwﬁ%(ﬁﬁ?nl? thMUrérﬂelfﬁl@hé lct}ndeﬁe 38%énits were
m xture o su

washdd illiai6f BiGS ILRiAPRIan e as drie B Copcenieies St ieyresicue was

purlfle@ (BY. siigap! pyebf cHiomatography to give 1S 4S) -tert-butyl  5-(4-((E)-3-

(aimelPyRET D Bk ares Ry ] bz Sredubies éﬂ heatinecSpsboxate. M

386.211RBSY. 39, 1717-1720) in THE (50 nmL) and isopropyl
al cohol (10 nL) was stirred at roomtenperature and
cesi um car bonat e (8 6 g, 26.4 mmol) was added in

PO HE]%’E)S?Q OT‘%T n%%%lf el @Z%gé'ép%ﬂgiwgsotf %éaupnlfnirgxdfrﬁé V@g JOY S mmol) in
DMF @Oumk)e@#aﬂdeémﬁw iTHHiogrdole44-eailporylatei@.4ree d 8 i2anmala £D Batt, et al.
J. Meg o?ﬁ é{)@be% V‘%f gé?gL;]rkﬁiic(n%E’&/ema) QI &% W&tgg ahth ttll?e resulting

e aqueous | ayer
mixturgevas sfiriedeat &’ & foiF 13-rginuisisng sgudion o’rhenmse&ydgnyl leride (1.9 mL,

15.0 rﬁﬁgl)?ﬁdeg th8% LR it d aﬁﬁﬁ hyd resﬂﬁlﬁé tuf'eggfa s SARediat 5° C for 30

conmbl ned organi c [ayers we r|e over
minutegndihen gt Ko t@mpesajurreefore3 heurst Brecixtuie ovas degeadt eraliodee and the

solid \gék 2{&1%8%32)9'@?&]% ? r%d(vgﬁf’/\‘,\/é(tb%ﬁa df&d to yield 3.91 g (91%) of methyl

1- (phwlsntﬂqwbrll-&trw;olq 4(q@yquaiate— @s g byige Isakitb MS: 8974 [WHiHle
solid. Ms: 378.1 [M+ H. Step 7: Phosphorus
oxychloride (1.4 nL, 14.9 mmol) was added to DWVF (1.84
m.) StepOC 'Il'c'md stjb;ﬁarﬁimtdﬂrﬁetwgﬁ -cfihiehylgtdfohgbll)-1 HSndalE-e8arboxylate
sol uti.o - (1- "
@11q B ed iy Rl B TRESED) T g tolueps, (181 MLswgs addRg Tthium
borohydmi% eﬁslalﬁom scﬁut%nnTﬁDTHF(QrY mdi &t8 ﬁfnml)i‘bllitﬁlff&a tekQltiAl ) mixture was

o0 s .t Ied 5 hours..
stivodis basted SETTGriorA 3138 pE Bl RiyePitrotiion (2.0
mL. 4m)uaml)ewbsvnddiedSrabunnamdv@—@dpumdbﬁcza& houratuatil {IR&FQhérkiarting ester
was c?ﬁ%@% %?trﬁ dw\é\é ggl:gairh(?rbcct)ql?%{)@?d ﬁg%r%h?qw tgrlggr/ng/tlaper%%d the resulting
two I@@P&/W&D@%e@étﬁtedﬂw faatJ@ousf ldytemed, e)ﬁtl‘ud:tddl&ﬁh ethyl acetate. The
ncent r at The res%l i n i due

comblaiagSBrg@@l& ?qyeaq n)gtterﬁyldrlpgr QUSH FEhY ry sul\f\ﬁ%e, filtered and
concehyatedxy VagtionThe crude oil was purified by silica gel chromatography to yield 2.0 g

(71%) of [1-(phenylsulfonyl)-1H-indazol-4-yllmethanol as a white solid. MS: 289.1 [M+H].
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hydrochl oride (0.15 nL, 3.6 nmol) was added and the
reaction was stirred for 12 hours. The 30 reaction was
W(bimn/ltmas ed to 0 C, phosphorus oxychl ori de (OPGHU§1009/035422

6.0 3: AGsxaddeq nggtg@rh H&ﬁorWl HFrRIa %6 St ﬁhﬁ%@%l (13.0 g, 45.08

over ni ht at roomtwe ture. e reactio
mmolgarehikssiMaitinhperiodinane( 249 go a4 Qrmmpb ainpdictderemetigine (420 mL) was

stlrreoﬁiﬁittrB@r‘%tt&quan‘Ld?e foMRlden re'aEltlcﬁkI Wil Qf e@%ﬁ%@g? g’{i/réiﬁg ¥orZIminutes

I ned organic layers we
with aaﬁiy@twu@oowdutmmtdiate aelationf |(I1 P@meld, andnal saturaied solution of sodium

bicarb&ﬁ?tgg'?g Er)wlﬂ_)eq‘h% E\N%%Ps Wgregéeﬁ)%é%édj gﬁ% gr’r@ F@Jélb:ﬂjrg I‘?%}%r %éextracted
with negthyleng Egnlogdeb hThQr @)rle(lqd organic Iayers were drled over anhydrous sodium

sulfatd fl'Ith‘éﬂzaﬂg c%né’ér‘)tra?éo( ﬁ)(/%ilgd Ané ré@tﬁ rcYu&H‘éJllﬁ' nﬂﬁﬁlﬁed by silica gel

di ssol ve t hano dra2|ne no
chrom@atpgaaphyito y@'d)ﬁrﬁ’éls;)(%%é Oéddeidenylsmomm)ﬂ@ﬁl@%wrbaldehyde as

a whits S fidJ g%&qg&%@& and the resulting reaction was

stirred at 8 or 6 hours. The reaction was cool ed
to room tenperature and the soI vent vvas renoved by

ti Th f d il
gor " Pl Kol dot ifySdea e snpniin s o. 224
mmol) andi 88l gr @0t h&ﬁ@) dfOd|glh64ﬁ/_l(p@erﬁ/&r@né)'(@%jw-&kl%emﬁllphosphonate
(Prepdtppaesn & Brpreeolis o3Py L. doFRiAg 17720, in THF (50 mL) and
|sopr059l|dk§twohg OtrigIE) v Ostig@d ra@ radm enayephtare/andtesfundtcarbdnate (8.6 g, 26.4
ert-oput
mmol g B AToan i) e GRaiPn) oS HEfer PP AgHT: 3VeiGh(20 mb)
was aﬂaedbIaﬂy(Ih@[nﬁxtarelw]ah%mtr@mﬁar%n aaditngy Uatticaird. 4 Thegealiohlwas then
TN e it T
was nﬁjﬂtﬁbdzeti Etdlj tpi—blZI-}B;/thszn‘fg N4o(B- II'EMZ aiueous layer was next extracted with ethyl
- 4- - 2- ridin-4. . .
acotatly (58, 740 giLd b chbined e Bvpresvae dacoien pryvdous sodum
sulfate]ifite@id] ey tandedir@ted in-h@gioad erivd-4.6 ar (6% yielt eof 241 ((phemmlfonyl)-
1H- mc{J Eﬂ-yﬁéa(ggrﬁ(gdﬁﬁa%dlfl}grt}e ;gg W I}e soll(f(]i\/lsS ?8 1 [Rﬁ H]599

5-(4-(3-(1Hindazol -4-yl)-2-(pyridin-4-yl)pyrazolo[1,5

-a] pyrimdin-7-
1) - Slapet: h%qﬁnbwrs)oxchgor&ea(ﬂafb%ydﬂa[rzml)ﬂyaﬁewtﬂdetozDMF (1.84
mL) a@bb@%mh%é M@%ré%v%%‘tu%@&* f(i;1rr‘15'3 Qﬁf 4o th'é%'lutu%H'\A/éét §<§5ded 2-(1-

from concentr at ed and stirred for

(Phenysulfonyl)- 1Hd6¢ﬁZP‘54tyBrﬂp@Na‘ﬂ'O14eyl)e’m?@0ﬁ¢xt (r-&3 wa§: t heh mmO') in

i f n N
dlchlomﬁ%}t{] ﬂtoegﬁ dbag@r Ih%ﬁ%g&ﬂﬁn%%@i%%{ﬁéétﬁ zcg@ga'scgfo\;v; S5 hours. The

reactiefj ‘gg@mp@d:ophadﬁgtrm(tﬁm@mg Ufhéryenched with satgrgteg) sodium bicarbonate
(300 MBS, RAACkIHG ! witR S ARE N ol e dieMbr M an¥asIx250 mh), T(h(elorgamc

concentrated in-vacuo and then dried to give 7 g
layer wag gried ayegiaahyubipes P&, sulfate, filtered, and then concentrated in-vacuo.

The rlaaﬁtmgafés%'u)él \)/as2 d@%lbé{(ﬁ W%Wétp\yle’ro(n%arhfdbn@ﬂﬂﬂl 3 4nL}')| }1yd?roxylam|ne
yrazol of %{‘ﬁ%rlm di ne- droch orid

hydroggcprtde (Qg5 rﬂé gn[rmml)-‘]vas quyj he reﬁr,,tlorgweg stiqrad for 12 hours The
reactlmﬁléglthe‘h é’(%())ed7fo(@°' itlﬂiélphérug(dk f‘f’\lé‘f@e @: dﬁertnh)/b szﬁ_’lol)%as added

aza hept an
and the-mix{yre yvgy ,sbrie_q eyernig t5atg;1)orp)t$mp¢ﬁatur@ Theh r@cﬂ@ was qpenched with

saturated sodium bicarbonate and extracted with 3% methanol in dichloromethane (4 x 200
mL). The combined organic layers were dried over anhydrous sodium sulfate, filtered, and
then concentrated in-vacuo to give crude (E)-3-chloro-2-(1H-indazol-4-y)-3-(pyridin-4-
yhacrylonitrile. The c¢rude (E)-3-chloro-2-(1H-indazol-4-yl)-3-(pyridin-4-yl)acrylonitrile was
dissolved in ethanol (16 mL) and hydrazine monohydrate (0.44 mL, 9.0 mmol) was added
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N,NN NN NH Followng the procedure of Exanple 30,
7-(4-((1S,49)-2,5 diazabicyclo[2.2.1 Jheptan-2-yl)-2-m
we@edwhogsbenyl ) - 3- (1 H i ndazol -4-yl)-2-(pyri di NnPAF/US2089/035422

and th\éQegLQQ %%%Fg’rﬁ%{gg% wHe%ZQt Qégﬁ)ﬁ"%zhours Thg rzeactlon was cooled to room

pyrazo pyrim |ne provi d
tempqmturedmmemept wag Pemevesyiy s,ve(qolat@n4§jhe5crnd§ hspduct was purified

by S|I|fa aelcﬁagﬂ%gkfﬁé( bﬁ%éryf e]tﬁm Wltrhl 2d|1%% t]hﬂ)(;/lrlréglg IOfo]{n%tharie to give
0.58 gr(i7ﬁ1’/<d|ymd_d)agf é (1Hy@riai@hﬂ1vlr)13d@y@<am14 yOW-pgragolH-amine) MS: 277.2
[M+H Exanple 46: 7-(2-((1 S, 4S)-2,5-Di azabicyclo[2.2.1

]]heptan 2-yl)-4-fluorophenyl)-3- 5 (1

H i ndazol -4-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimd

of - EXUFRY ARVIEL 13 orPCHYG,6] ESBHR o Rario AL G b ey 5

((E)- 3-Xd|(1‘%ﬂ()4a1m80)%8|)y}c2/1)5} Ghicthg BB oY L, 6{(ﬂaz%lt_)|_ibyclo[2 2.1lheptane-2-
I N

carbo%yﬂg}g (%{1 Ir]ng4 (&,f B&,ngcg)lzjgrﬁcg g?gyﬁwﬁ-m &I (Hémﬁ%ﬂé/l) 1I-Yp2/rje|§c_)l 5-amine
(34mdhy @r. 1 hhridl de pealdied ](H'BMM?«te(rﬂ&GlylM‘B ~(4- QDBIGJ)ﬁdﬁzoI -40y1)-2-(pyridin-4-

yI)pyr@qu% g ag@/n&% eﬂ)lj_?,—?ne I;gwegyl})_‘%rg (ila;}:%blcy?[ojg 271’ ]E%Ot%?ﬁ 2-

carboitdte, whibl®waddsedlasa ZruZie ptddust fd7 thelndH} step. BS: §88.8 [M+FH].
2.0, 8.0 Hz, 1 H), 4.65 (s, 1H, 422 (s, 1 H),
35735(m 1 H, 2.20-2.08 (m 1 H), 2.02-1.94 (m 1

A 4SM§§ @QZ%HZ? 5[2(W3§ﬂé Zﬁ?ﬁ%?lgllyéfg}llf' ép%no(r?‘zl Hgb’%%?oléﬂ %(Jsjpyrlmldm -7-
y)-3- mtyﬁnw»Z@d(a;ablcyclo[Z 2.1]heptane- -carboxylate Was dissolved in 3 mL of 4
N HCi'I'"n(gﬂgé’& ﬁl}ogé “dbhésrratdd HA! Wittt rd thvdi Az R4 Wridred B PY Wol? &t room
temperature. The mixture was then concentrated, basified with methanolic ammonia solution,
and purified by HPLC. The free base was dissolved in methanol and then 1 mL of 1.25 M
methanolic HCI was added. The solution was concentrated in-vacuo and then dried to give 7-
(4-((1S,4S)-2,5-diazabicyclo[2.2.1]heptan-2-yl)-2-methylphenyl)-3-(1H-indazol-4-yl)-2-
(pyridin-4-yDpyrazolo[1,5-a]pyrimidine-hydrochloride salt. MS: 499.4 [M+H].

Example 45: 3-(1H-Indazol-4-yl)-7-(2-methyl-4-((1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine

Following the procedure of Example 30, 7-(4-((15,45)-2,5-
diazabicyclo[2.2.1]heptan-2-yl)-2-methylphenyl)-3-(1H-indazol-4-yl)-2-(pyridin-4-
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N-N M NN NN NH Followng the procedure of
Exanple 30, 7-(2-((1S,4S)-2,5 diazabicyclo[2.2.1
w0 heptiess3f- yl ) - 4-f | uor ophenyl ) -3- (1 PCT/US2009/035422

yI)pyr%cédSﬁ?-gj’%{nﬁ’[i%ib%: éfc(vmérd' 4 _prittindazol-4- Y)7-(2-methyl-4-((1S.4S)-5-methyl-

pyrimdi ne provi
2,5-digzapipyelpZez. bi-reptqnt Syl ensrdeiokndin-g, \Bpyrazglofigd-alpyrimidine  as a

hymofﬂagkgg@gﬁérEgﬂﬁhﬁﬁ?@g/?35422 di azabi cyclo[2.2.1

Hindazol - 4-yl)-2-(pyridin-4- yl)pyrazolo[l 5-

a] py %%Pnallgn&( %S@a(&gﬁ%)eﬁg Eg |cyclol2 2.1 heptan yI) 4#Iuor|6|]phenyl) 3-

(1H- mﬁaia’M(ﬁ)— Z4pyeidinot-gh Bramit dl0Bybeinidine 2- (pyri di n- 4-
yl) pyrazol o[ 1, 5-a] pyri m di n-7-yl ) -5-f1 uorophenyl) -2, 5-
di azabicyclo[2.2.1 ]-heptane-2 5 carboxylate F O N~~
-N XN ONOw d Followng the procedure of
Exanpl e 44, Steps 1-2, startigng from 1-(2, 4-
di f 1 uor ophenyl ) et hanone, fol llowed by the procedure of
Exanple 7, Step 4, using 4-
3-nethoxypheny|)-3-(pyg§;§
provided (1 S, 4S)-terth
chl or o- 3- met hoxyphen - (B Ndﬂ :y-&pyrazolo[l,S-a
] pyrimdin-7-yl)-5-fl uorophsg -
di azabi cycl o[ 2. 2. 1 ] hept ane- |ate as a
trifluoroacetate salt. MsS: 627.
7-(2-((1 S,4S)-2,5-D azabi cycl of
] hept an- 2-yl ) -4-fl uorophenyl)-3
( 4- chbw\mng?mqirb&@@a%@m*a)mae apyT-{ B DifdodphBxyRERINBhd provided

7-(2- ((1S /JSD) 2,5- dlagablcyclo[Z 2. 1]heptan|\5 -yl)-4-fluorophenyl)-3-(1H-indazol-4-yl)-2-
(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine as a hydrochloride salt. '"H NMR (400 MHz, CD;0D) §
8.73-8.68 (m, 3H), 8.19-8.14 (m, 2H), 7.75-7.66 (m, 3H), 7.59 (dd, J = 7.4, 8.2 Hz, 1H),
7.38-7.28 (m, 2H), 7.00 (dd, J = 2.2, 11.8 Hz, 1H), 6.85 (dt, J = 2.0, 8.0 Hz, 1H), 4.65 (s,
1H), 4.22 (s, 1H), 3.57-3.5 (m, 1H), 2.20-2.08 (m, 1H), 2.02-1.94 (m, 1H). MS: 503.7
[M+H].

Example 47: 7-(4-Fluoro-2-((1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]heptan-2-
yhphenyl)-3-(1H-indazol-4-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine

Following the procedure of Example 30, 7-(2-((15,45)-2,5-
diazabicyclo[2.2.1]heptan-2-yl)-4-fluorophenyl)-3-(1H-indazol-4-yl)-2-(pyridin-4-
yhpyrazolo[1,5-a]pyrimidine provided 7-(4-fluoro-2-((1S,4S)-5-methyl-2,5-
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15

~N NOw d 15 Follow ng the procedure of Exanple
44, Step 9, (1S,4S)-tert-butyl 5-(2-(3-(4- ch
“ubameﬂﬁmmhthoxyphenyl) 2- (pyridin-4-yl PCT/US2009/035422

. T f . - ,
sess AT TSI ol Pl
a]pyrlmtd(@.qs(q 38”@@)'0@8 i M2ad1GydMoHE. 2. 1 1 heptan- -74 WO

2009/ 108838 PCT/ US2009/ 035422

2-yl)-4-fluorophenyl)-3-(4-ch

| or oERarfipie sk y (118e48) e rt-Bulyp y3-(26(i3- (A-chioyd-B pydtadaipa e dyl)-2-(pyridin-4-

yI)pyragz?%[ﬁgﬁlmrpun%|E—Q§H)p$-§u€r8%énfyll)%% %%%ael:t)lg§c?o[§.§!1t]-hep'¥[§he-2-
carboxdd4té- Chl or o- 3- net hoxyphenyl ) - 7- (4-f | uor o- 2- (( 1S, 4S) - 5-
methyl-2,5- d i aza bi cycl 0[2.2.1 ]heptan-2-yl) ph
enyl)-2-(pyri di n-4-yl )pyrazol o[ 1, 5-a] pyri mi
di neF N-N MNN NOw 5 d Followng the
procedure of Exanple 30, reductgve al kyl ati on of
7-(2-((1 S,4S5)-2,5- d iazabicyclo[2.2.1
] hept an- 2-yl ) -4-fl uorophenyl) - 4- chl or o- 3- net hoxyphe
nyl)-2-(pyridin-4- yI)pyrszgi 5-a] pyri m di ne
provi ded

3- (4-chl or o- 3- net ' O

S, 4S)-5- net hyl - h§§§?g§ablcy 0 A

] hept an- 2-yl ) phenyl ) - 2-{ pyri di nN4-y )pyrazolo[l 5-a] py
rimdine as 10 a trifluoroacetate M5: 541.1

[ MtH . Exanple 51: 7-(4-((1 OMe

S 4S) - 2, 5-Di azabi cycl o[ 2. 2. 1 ] hept an- 2 yl) phenyl)-3-(1

| ndalz‘g\omﬂpg}’ ',\%N ;N%QXJ O bR 37 Y &Ls 125 AL N 1 04

e
difluorophenyl)ethanone, followed by the procedure of Example 7, Step 4, using 4-(4-chloro-

3-methoxyphenyl)-3-(pyridin-4-yl)-1H-pyrazol-5-amine provided (1S,4S)-tert-butyl 5-(2-(3-(4-
chloro-3-methoxyphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-7-yl)-5-fluorophenyl)-2,5-

diazabicyclo[2.2.1]heptane-2-carboxylate as a trifluoroacetate salt. MS: 627.3 [M+H].

Example 49: 7-(2-((1S,4S)-2,5-Diazabicyclo[2.2.1]heptan-2-yl)-4-fluorophenyl)-3-
(4-chloro-3-methoxyphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine

Following the procedure of Example 44, Step 9, (1S,45)-tert-butyl 5-(2-(3-(4-
chloro-3-methoxyphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-7-yl)-5-fluorophenyl)-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate gave 7-(2-((1S,4S)-2,5-diazabicyclo[2.2.1]heptan-

-74 -



N N NH Follow ng the procedure of Exanple 44,
starting from1l-(4 15 fl uorophenyl)ethanone, 7-(4-((1
W@2009)10883%6- di azabi cycl o[ 2. 2. 1 ] hept an- 2- yl ) phePyT/USB0¢/435422

2-yl)- 4"hua)rc%pr]enxl) -3-(4- CE|O(O -3- mec}hoxyghen%l) -2- I(p r|d yll)gg/raz-lolo)p - a]%/rlmldme

asatr@‘Mmcg'@teﬁaibMSa@ZMhMFﬂchl ori de salt MS: 485.7
[ MtH . -75 WD 2009/ 108838 PCT/ US2009/ 035422 Exanpl e
52: 7-(4-((1 S,4S)-2,5-Di azabicyclo[2.2.1
] hepEgampley5):- 3«(4lamwrophasyibyypBefyl)-7-(4-fluoro-2-((1S,4S)-5-methyl-2,5-

diazaqhkwgpo?zéqkq%t%g-xﬁw( nmr) IZ%p%ldé}rNéM)E%n%?éa#%g]pgrérﬁﬁdmgI m d
procedure of Exanple 44, starting from1-(2,4 5
di fl uor ophenyl ) et hanone,
7-(4-((1S,4S)-2,5-di azabi cycl o[ 2. 2. 1] hept an-2-yl ) -2-f|
uor ophenyl ) - 3- E
(1H i ndazol -4-yl)-2-(pyridin:4
i di ne was obtained as a hydr
[ MiH . Exanpl e 53: 7- (2{FINOry-
S, 4S) - 5-net hyl - 2, 5- dla y

| ) pyrazol o[ 1, 5-a] pyri m

oride salt. Ms: 503.1

4-((1

&gﬂz.
\

ept an- 2-

yl) phenyl)-3-(1 N
H i ndazol - 4-yl)-2-(pyridin- %[ 1,5-a]pyrinmd
ine M e N FNNN NN
OMe
5 Cl

Following the procedure of Example 30, reductive alkylation of 7-(2-((1S,4S5)-2,5-
diazabicyclo[2.2.1]heptan-2-yl)-4-fluorophenyl)-3-(4-chloro-3-methoxyphenyl)-2-(pyridin-4-
yhpyrazolo[1,5-a]pyrimidine provided 3-(4-chloro-3-methoxyphenyl)-7-(4-fluoro-2-((1S,4S)-5-
methyl-2,5-diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine as

10  a trifluoroacetate salt. MS: 541.1 [M+H].

Example 51: 7-(4-((1S,4S)-2,5-Diazabicyclo[2.2.1]heptan-2-yl)phenyl)-3-(1H-
indazol-4-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine

Following the procedure of Example 44, starting from 1-(4-
15  fluorophenyl)ethanone, 7-(4-((18,49)-2,5-diazabicyclo[2.2.1]heptan-2-yl)phenyl )-3-(1H-
indazol-4-yI)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine was obtained as a hydrochloride salt.
MS: 485.7 [M+H].
-75-
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NH 10 Foll ow ng the procedure of Exanple 30,

reductive al kylation of 7-(4-((1 S, 4S)-2, 5-
welb@zatissy/cl of 2. 2. 1 ] hept an- 2-yl) - 2-f | uor ophenpt)/wS20094/035422

H' ' nﬁ%fﬂblf&ﬁzylﬂ-(ﬂ {§X§ ggrblgzablcgclog 2,11heptan-2-yl)-2-fluorophenyl)-3-

razo pyrim'di ne
(1H- |n¢a(c2 AW Ryriding4-1Imyamol @1, ﬁg]qumlcgng_
di azabi cycl o[ 2. 2. 1 ] hept an-2-yl ) phenyl)-3-(1
H i ndazol -4-yl)-2-(pyridin-4-yl)pyrazolo[1,5 15
alpyrimdine, isolated as a hydrochloride salt. 1H NWR
(400 MHz, CD3CD) 6 8.72-8.88 (m 2H), 8.62 (d, J =

4.4 Hz, 1 H), 8.2-8.16 (rraH), 8.05-7.96 (m 1 H),
7.79 (d, J = 0.8 Hz, 1 H .75-7.70 (m 1 H), 7.61
(dd, J = 6.8, 8.4 Hz, 1 HHN"7.35 (dd, J = 0.8, 7.2 Hz,
1 H, 7.30 (dd, J = -76 VR 2009/108838

PCT/ US2009/ 035422 1. 2,
2H), 4.50 (s, 1H), 3.92
11.2Hz, 1 H), 3.04 (s,
2.40-2.33 (m 1 H). M . (\Yiia .Nﬁxanple 54:
5-(7-(4-((1 S,495)-2,5- D azpbrsycl oL

] hept an- 2-yl ) phenyl )-2- (pyrid

5-alpyrimd in-3-yl)-2-fl uor o
OH 5 F Followi ng the procedure anple 8,

3- (4-fluoro- 3-net hoxyphenyl ) - 7- (4- ((1

S, 4SFolpwimg hythe 2, prodedirabi ol clofatne 1 44, starting  from  1-(2,4-

, | -
oo 50 2l PREPYAL 2 b6 PR BER A Ronany) o
(1H-indezad-454 -2~ fydid (¢4 B) ryB) zobo| b teigirinidibe  whsapbibiney cdso fa2hirdchloride
smthkﬁ%ﬁg mgiyl)phenyl) 2- (pyridin-4-yl)pyrazol o[ 1, 5- a] py

rim

) phenol, 10 isolated as a hydrochl ori de
salt. 1H NWR (400 MHz, CD30D) 6 8.84-8.79 (m 2H)

8 58 8-8.32 4
E&fg‘ﬂﬂg X 7 (?}%ldpr?g)a((1%4g) @-n@thﬂ%r‘%dlpgb@/ﬁsoﬁ 2 (1ﬂ1eptan 2-
yI)pheﬁyIJ«@ (ﬂ Hdndaiom-?l,) 28(p§1nd1ﬁ-4 yl)pi?ﬂazol@ﬂ%a@y@(ﬂld(rf@ 3H), 4.49
1 H, 3.91-3.78 (m 3H) J = 11.2 Hz, 1

FD, 3.03 (s, 3H), 2.54-2. 44 (n1 1 FD 2.39-2.28 (n1 1

H. MS: 493.2 [ M+H]. Exanpl e 55:

3- (4- Fl uor o- 3- met hoxyphenyjss- 7- (2- met hyl - 4- ((1

S, 4S)-5-nethyl -2,5- 15 di alabicyclo[2.2.1

] hept an- 2-yl ) phenyl ) - 2- ( I di n-4-yl)pyrazol o[ 1, 5- a] py

rimdine -77 N

, 1H), 6.82-6.70 (m
(m 2H), 3.63 (d, J =
55-2.48 (m 1 H),

1%

Following the procedure of Example 30, reductive alkylation of 7-(4-((1S,4S)-2,5-
diazabicyclo[2.2.1]heptan-2-yl)-2-fluorophenyl)-3-(1H-indazol-4-yl)-2-(pyridin-4-
yhpyrazolo[1,5-a]pyrimidine provided 7-(2-fluoro-4-((1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)phenyl)-3-(1H-indazol-4-yl)-2-(pyridin-4-yl)pyrazolo[1,5-
a]pyrimidine, isolated as a hydrochloride salt. '"H NMR (400 MHz, CD;0OD) & 8.72-8.68 (m,
2H), 8.62 (d, J = 4.4 Hz, 1H), 8.2-8.16 (m, 2H), 8.05-7.96 (m, 1H), 7.79 (d, J = 0.8 Hz, 1H),
7.75-7.70 (m, 1H), 7.61 (dd, J = 6.8, 8.4 Hz, 1H), 7.35 (dd, J = 0.8, 7.2 Hz, 1H), 7.30 (dd, J =

-76 -
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WO 2009/ 108838 PCT/ US2009/035422 Me e N NNN N
Ove F Step 1: Followi ng the procedure of Exanple 7,
wWEe@p/1d883§ 1 S, 4S)-tert-butyl 5-(4- PCT/US2009/035422

[ I 0 57d
2 A4 RO S oS Aty
1H), 3ffols) 3|—cuqa 55-2.48 (m 2.40-2.33 (m, 1H). MS: 517.1 [M+H].

4- (4-fluoro- 3-net hoxyphenyl )-3-(pyridin-4-yl)-1 H5

pyrazol - 5-am ne, afforded

7- (AE44rbBe4S)542, 55di7 d2-abiSUtNh-Didzabichapant]Repthn-2234 pRenyl)-2-

.t hyl phen - .

yria YR & MG ARAR r0ohSS9t i n- 4- 1) pyr azol of
1,5-a]lpyrimdine. Ms: 507.2 [MtH]. Step 5: Foll ow ng
the procedure of Exanple 30, reductive al kyl ation of
7-(4 ((1 S,45)-2, 5-d iazabicyclo[2 2.1
] hept an- 2-yl ) - 2- met hyl phe N ) - 3-(4-fluoro-3-met hoxyphe
nyl)-2- (pyridin-4-yl)p l o[ 1, 5-a] pyri m di ne gave
3-(4-fluoro-3-net hoxyph -7-(2-methyl-4- 10 ((1
S, 45) - 5-nmet hyl - 2, 5- di azablcyclo[ 2. 2. 1
] hept an- 2-yl ) phenyl ) - 2- ( di n-4-yl)pyrazolo[ 1,5
a] pyrimdine, isolated trifluoroacetate salt. Ms:
521.3 [MtH . Exanpl e 56: “f-Fl uoro-5- (7-(2-nethyl-4-((1
S, 4S)-5-nethyl -2,5- diaz .1
] hept an- 2-yl ') phenyl ) - 2- (er
5-a] pyrimd in-3-yl)phendj
Fol | owi ng the procedure of Ex l e 8,
3-(4-fluoro-3-net hoxyphenyl) éﬂgthyl 4-((1
S,4S)-5-nmethyl -2,5-d iazabic
] hept an- 2-yl ) phenyl ) - 2- (pyri di ng4-yl)pyrazolo[1,5- -78
WD 2009/ 108838 PCT/ US2009/ 035422 a] pyri m di ne and
bor oRoltowityy ohe deragati@e?2-of | Bxanoplé- 8,7-3-@~firdvBimeth¢xXybhenyl)-7-(4-

((1 s,4§)-%-Sr?1étﬁ§/|59?é-'3?é'zét%q?élo[z.2.1 ]heptan-2-yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-
alpyrimidine and boron tribromide afforded 2-fluoro-5-(7-(4-((1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl)phenol,
isolated as a hydrochloride salt. '"H NMR (400 MHz, CD;0D) & 8.84-8.79 (m, 2H), 8.58 (d, J
= 4.8 Hz, 1H), 8.38-8.32 (m, 4H), 7.35 (d, J = 4.8 Hz, 1H), 7.20 (dd, J = 8.0, 10.8 Hz, 1H),
7.13 (dd, J =2, 8.4 Hz, 1H), 6.98-6.90 (m, 3H), 4.49 (s, 1H), 3.91-3.78 (m, 3H), 3.63 (d, J =
11.2 Hz, 1H), 3.03 (s, 3H), 2.54-2.44 (m, 1H), 2.39-2.28 (m, 1H). MS: 493.2 [M+H].

) pyrazol o[ 1,
NNNN NOH F 15

Example 55: 3-(4-Fluoro-3-methoxyphenyl)-7-(2-methyl-4-((1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine

-77 -



10

15

di azabi cyclo[2.2.1
] hept an- 2-yl ) phenyl ) - 2- (pyri di n-4-yl ) pyrazol o[ 1, 5- a] py
WO 2ov0doss38- yl ) phenol, isolated as a trifl uor OBCEUS1089/035422
salt. Ms: 507.3 [MrHl . Exanple 57: 3-(7-(4-((1
S, 4S)-2,5-D azabicycl o[ R.2. 1 ]heptan-2-yl)-2- 5
nmet hyl phenyl ) - 2- (pyri di/~4-yl ) pyrazol o[ 1, 5-a] pyri mdin
-3-yl)phenol H e ) N OH Follow ng the
procedure of Exanple 7, |Step 4,
3-(3-am no-5-pyridin-4 1 H pyrazol -4-yl)phenol and
(1 S,4S5)-tert-butyl 5 (E)-3-(d

[1,5-a] pyrimdin-3- yl)phe
trifluoroacetate salt. Ms: 476.3 [ MtH]. Exanpl e 58:

3-(7-(2- Met hyl - 4((1 F

S, 4S) - 5- net hP/ 5-di azabi cyclo[2.2.1 %hept an- 2-

yl ) pRisRyi)Fd O(Vﬁ’ggr ﬁhau Riogedyrg B&ﬁéﬁ@P@[ﬁ feR] Pyl PAtertart-autyl 5-(4-

((E)- 3§(b)ﬁélﬂﬁmhunojélc#‘yhd§ll)fé mlélthﬂr!heﬂf;ﬁ) E@ld@zétbr&?clbﬂzez PregagsLLe

, reductive al atian
carboglqtq (‘W (r(lg_s 04@) m@og 8[‘%\2@\'&5‘{89@9@[ methoxyphenyl)-3-(pyridin-4-yl)-1H-

2 -
P i st et g

3- (4-fléor>9r:3 @ﬁ@péypr};pylé@dgwl@n (1-/3/I)E>}2raﬁgp y’:'l-a]er r(u fline. MS: 507.2 [M+H].
S, 4S) - 5-net hyl - 2, 5-di azabi cycl o[ 2. 2. 1 ] hept an- 2-
yl) phenyl)-2-(pyridin-4-yl)pyrazol o[ 1, 5-a] pyri m di n- 3-
yl ) pBtemob: Folkotireg dtb acadunei ¢ Gxaropie eltatreduddiae talkyldSion of 7-(4-

((13,4@?-%5@@%@%%@' ?zz-y@Q etfwﬂgﬁ{ § 1354 fuores3-mpethoxypheny!)2-
(pyridiom-yimyrﬂmfw@-amy(ripydmejl ngavey | Br¢+flapm-Seioxgpipnyl)im-@ methyl-4-
(18,453 5%hdRPENRLiHabiByclo[2.2. 1]heptan-2-ylphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-

a]pyrimidine, isolated as a trifluoroacetate salt. MS: 521.3 [M+H].

Example 56: 2-Fluoro-5-(7-(2-methyl-4-((1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl)phenol

Following the procedure of Example 8, 3-(4-fluoro-3-methoxyphenyl)-7-(2-methyl-
4-((1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]heptan-2-yl)phenyl)-2-(pyridin-4-yl)pyrazolo[1,5-
-78 -
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N O NN N NOH Step 1: Follow ng the procedure of
Exanple 44, Steps 1-2, (1S,4S)-tert-butyl 5-
W@ 2000h0838%- 4- ( ( E) - 3- (di net hyl am no) acryl oyl ) pheeyU$2089/635422
a]pyrlmﬁij'lr%z %lﬂgcl% oAl ?nb?or% dleh%Q\tI@r?ﬂgoro%a@b@Wétﬁ)trlql WS 4S)-5-methyl-2,5-

repared startin
dlazatlcxcip[%mﬂhe@iMLZ Vk)@mpl%@r(pvr)(bm HAahowezoleld , Balpprirmidin-3-yl)phenol,
; ' r r le 7, Step 4
sl SRR afogs Gt (e
chloro-4-((E)-3-(di nmet hyl am no) acryl oyl ) phenyl)-2,5-d

gz?gtgﬁhg[é gy%ﬂdrﬁng’ﬁ é@%y@%% tZ@Pbckgﬂ%[ﬁ&.1]heptan-2-y|)-2-

methy@sheayipedpyaid(nZ4-{hp\rbdsto[4 B)algyrinbidindd-@fedehelycl of 2. 2. 1
] hept an- 2-yl ) -2-chl orophenyl )-2-(pyrid in-4-yl
)pyrazol o[ 1, 5-a]pyri md in-3- yl)phenol as a
trifluoroacetate salt. Ms: 495.3 [ M+tH]. 15 Exanpl e 60:
3-(7-(2-Chloro-4-((1 H
S, 4S) - 5- net hyl - 2, 5- di azahiNycl o[ 2. 2. 1 ] hept an- 2-
yI)phenyI)-Z-(pyridin-4-$%7§&razolo[l,5-a]pyrinidin-3-
yl ) phenol -80 WO 2009/ 108838 PCT/ US2009/ 035422 e | N
N G NNN NOH Follow g the procedure of Exanple
30, reductive al kylation 3-(7-(4-((1S, 4S) -
2,5-di azabicyclo[2.2.1
] hept an- 2-yl ) - 2- chl or ophenyl ) - 2- (pyrldln 4-yl) pyrazol o
[1,5-a] pyrimdin-3- yl)phého d
3-(7-(2-chloro-4-((1 S, 4%
i azabi cycl o[ 2.2.1 ] heptan-
yl ) phenyl ) -2-(pyridi n-4-yl
yl ) phenol, isolated as at
509. 3 [M+H] . Exanpl e 61:

7 (4F6I(01l\iﬁ1 aae %r&e@u@zablE&mbré[ 2. 3iel hept@ramdinyb)pyddiaby-yl-1H-
yraZ‘PJF"' Hﬁ)&%' ;?PS* z (IR 9 eter-uty 1 ) pyded&Dardimetayiapipeaceyioy))-3-

methyigh@n¥i)-2&-diazabicyclo[2.2.1]heptane-2-carboxylate  afforded  3-(7-(4-((1S,4S)-2,5-
diazabicyclo[2.2.1]heptan-2-yl)-2-methylphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-

yDphenol, isolated as a trifluoroacetate salt. MS: 475.3 [M+H].

Example 58: 3-(7-(2-Methyl-4-((1S5,4S)-5-methyl-2,5-diazabicyclo[2.2.1]heptan-2-
yhphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl)phenol

A=

Following the procedure of Example 30, reductive alkylation of 3-(7-(4-((1S,4S)-
2,5-diazabicyclo[2.2.1]heptan-2-yl)-2-methylphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-
-79 -



10

15

N G NN N NN NH 10 Follow ng the procedure of
Exanple 44, Step 8, (1 S,4S)-tert-butyl 5-(3-chloro-4
w@ ¢aapA®sssli met hyl ami no) acryl oyl ) phenyl ) - 2, 5- di BZHDF2YV35422

2. ta
3-y|)p}|§_’%n|%}] daa;ngF&Zj y:@,)e(@z?‘r?é; gY«?é Esf-‘?-ﬁ’rie‘lhm (glsr diazabigyclo2.2.1Iheptan-2-
yI)phe@gI&ﬁgpyrmlrEQ-yﬁmp;olg[ﬁ@a]gygrdmam(%yl)qr(egol isolated as a trifluoroacetate
. i azabicyclo[2.2.1
salt. '\ﬁg@?’ﬁ[@@u 2-chl or ophenyl ) - 3- (1
Hindazol - 4-yl)-2-(pyridin-4-

yl ) pyrazol o[ 1, 5-a] pyri in |qu ceta

2] PEGP8E tepr 88ect | on GiER(Er AP BE Q0L B Begtan 22
chlorolBenyb1B (ribinkd=) 1 )pyEacarapl , 8-af@/rimidif-3-yDphena - 4- ( (1

S, 4S) - 5- et hyl - 2, 5-di azabi cycl o[ 2. 2.1 ] hept an- 2-

yl ) phenyl)-3-(1

H i ndazol - 4-yl)-2-(pyridin-4-yl)pyrazol o[ 1, 5-a] pyrimd

ine -81 WD 2009/108838 RET/ US2009/ 035422 Me e N C

N-NN NN | NH Foll the procedure of Exanple

30, reductive al kyl ati of 7-(4-((1 S,49)-2, 5-

di azabi cyclo[2.2.1 ] hep -2-yl)-2-chl orophenyl)-3-(1

H-indazol-4-y|)-2-(pyrid n- 4-

yl ) pyrazol o[ 1, 5-a] pyri

S, 4S) - 5- nethyl 2,5 5 o"l'b|cyclo[2

H-|ndazol 4-yl)-2- (pyr| , )
al pyrimdine, isolated!'@s_ layriW
533.3 [ M-H . Exanpl e 63:NEt hyl
3-[ 3- (3- hydr oxy- 4- nmet hyl phep -2-pyridin-4-yl pyrazol o
[1,5- a]pyrimdin-7-yl]-8-az o[3.2.1
] oct ane- 8- carboxyl ate trifluoroacetate salt

Step 1: Following the procedure of Example 44, Steps 1-2, (1S,4S)-tert-butyl 5-
(3-chloro-4-((E)-3-(dimethylamino)acryloyl)phenyl)-2,5-diazabicyclo[2.2.1]heptane-2-

azol o[ 1, 5-
roacetate salt. M

carboxylate was prepared starting from 1-(2-chloro-4-fluorophenyl)ethanone.

Step 2: Following the procedure of Example 7, Step 4, (1S,43)-tert-butyl 5-(3-
chloro-4-((E)-3-(dimethylamino)acryloyl)phenyl)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate
and 3-(3-amino-5-pyridin-4-yl-1H-pyrazol-4-yl)phenol afforded 3-(7-(4-((1S,4S)-2,5-
diazabicyclo[2.2.1]heptan-2-yl)-2-chlorophenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-
yDphenol as a trifluoroacetate salt. MS: 495.3 [M+H].

Example 60: 3-(7-(2-Chloro-4-((1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]heptan-2-
yhphenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl)phenol

- 80 -
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O~rQO-,- NNNN NOH 10 [0002] Step 1: According
to the procedure of Exanple 7, Step 4, (E)-ethyl 3-(3-
W@ chooodsyd anmi no) acryl oyl ) - 8- azabi cycl o[ 3. 2. 1] oRCHIE2089/@35422

ar boxyl ate (0.37 g, 1.3 ) and 3- (pyridin-4-yl)-1
H pyrazol - 5- am ne provi ded et hyl
3-(2-(pyridin-4-yl)pyrazo , 5-a] pyri mdin-7-

yl)-8-azabicyclo[3.2.1 ]0 e- 8-carboxylate. Step 2:
To a solution of ethyl
3-(2-(pyridin-4-yl)pyrazo
15 azabi cycl o[ 3. 2. 1] oct an#
mol ) in dichl oronmet haké (
N-i odosucci ninm de (5.7 g,
over a 3 hour period and oM was then
stirred for an additi onal . The reaction

m xture was washed with saturgted sodi umthiosul fate
(2 x 200 mM-) and the organic [
anhydrous -82 WD 2009/108838 PCT/ U52009/ 035422

sodiumsul fate, filtered and then concentrated

i n- vBcllovingthgi p)rec@ilﬁe of Bkareplkyd0, BsduBtivepalkylation of 3-(7-(4-((1S,4S)-

2,5- dIS%\{)[C§9|8& f’ ])éc% ane )o%%ﬂ inh? ﬁié é@}n‘éln 4 éll)wrgzo%cg?%gﬁbﬁxmdm 3-

yl)phemhi s pffordadt Vi€ -(@sandbro- (t(‘r%%)e&{rneiln}éﬁ anflibrathikty cfol. 2.1 e ptan-2-
yI)phegzlg-b r?ogﬁng g)p}él\@ﬁolﬁﬁds BoyhtiLa-ySordh8P i&1atl & a tifluoroacetate
sdthﬂi@@QﬁdNﬁ+@ pyrldln 4-yl pyrazol o[ 1, 5-a] pyri m di n-
7-yl)-8-azabi cycl o[ 3. 2. 1] oct ane- 8- car boxyl ate (100 ng,
0.20 mmol ) in 1.5 nL of dinethoxyethane was added 2M
sodl Eﬁérﬁ@lélmnai(ﬂ?- (18, 48).5-DiarabRy 62 \2: Ah Epta- bwl)b@emaﬂoghenyl) 3-
i d 2 mml% and _a catal ytic amount of (1,
(1H- mfazol 4 yI) -2- IEr%/rldln 4-yl)pyrazolo[1,5-a]pyrimidine
bi s(di phenyl phosphi no) f errocene) di chl oropal | adi un(11)
di chl or onet hane conplex (16 ng, 10 0.02 mmol ). The
m xture was heated to 100 C for 60 mnutes in a
m crowave reactor. Additi @phal portions of
3- met hoxy- 4- net hyl bor oni c hd (20 ng, 0.12 mmol) and
(1,1 - bis(di phenyl phosph¥ng)ferrocene)
di chl oropal | adi un(11) di chllor onet hane conpl ex (10 ny,
0.012 mmol ) were added, a he m xture was reacted at
100 C for an additional nutes in the mcrowave
reactor. The crude pro s purified by silica ge
chronatography 15 el uting _adient of 99:1 to

N, 5-a] pyrimdin-7-yl)-8-
3Jcarboxylate (0.8 g, 2.1
m-) was added

=q four portions

yleld) of
3-[3-(3- nethoxy-4-nethy|-pheny| =

| o[ 1, 5-a] pyri midin-7-yl | - 8-az Q

bi cycl o[ 3. 2. 1] oct ane- 8- car boxy

an orange oil. Ms: 498.4 [ MtH].

Following the procedure of Example 44, Step 8, (1S,4S)-tert-butyl 5-(3-chloro-4-
((E)-3-(dimethylamino)acryloyl)phenyl)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate and 4-

Myridin-4-yl-pyrazo

NH
acid ethyl ester as

(1H-indazol-4-yl)-3-(pyridin-4-yl)-1H-pyrazol-5-amine (34mg, 0.12 mmol) provided 7-(4-
((1S,4S)-2,5-diazabicyclo[2.2.1]heptan-2-yl)-2-chlorophenyl)-3-(1H-indazol-4-yl)-2-(pyridin-4-
yhpyrazolo[1,5-a]pyrimidine as a trifluoroacetate salt after deprotection with trifluoroacetic
acid. MS: 519.2 [M+H].

Example 62: 7-(2-Chloro-4-((1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]heptan-2-
yhphenyl)-3-(1H-indazol-4-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine
-81 -
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Step 4: Follow ng the procedure of Exanple 8,
3-[3-(3-net hoxy-4-net hyl -phenyl)-

wWQ@29nossss- 4- yl - pyrazol o[ 1, 5-a] pyri m di n- 7- yl | PGFEEB0H035422
cycl o[ 3. 2. 1] oct ane-8-carboxyl i c acid ethyl 20 ester
was reacted with boron trilrom de in dichloronethane
to provide ethyl 3-[3-(3- oXy-
4- et hyl phenyl ) - 2- pyri di n- | pyrazol o[ 1, 5-a] pyrim din
-7-yl]-8-azabicycl o[ 3.2.1 ]Jjoct ane-8 car boxyl ate
trifluoroacetate salt, as ite solid (15%yield)
after purification by pr-ag,¢tive HPLC
(FQO/acetonltrlIe/trlffhoroacetic acid). Ms: 484.0
[ MMH] . Exanpl e 64: 5-(7-(@F [
]octan-3-yl)-2-(pyridin-4
yl ) pyrazol o[ 1, 5-a] pyri m di N 3-
WO 2009/ 108838 PCT/ US2009/ 0354
Step 1: Follow ng the procedur
7-(8-ethyl - 8-
azabi cycl o 3. 2. 1] oct an-3-yl ) - 3-i odo- 2- (pyri di n- 4- 8
r azoF@lfoyv"Eg Wegyesasiuts efeEansde ﬁ@ redugdive alhyiﬂbpl)l of é—é%( dg.45)-2,5-

dlazat%)lc'béﬁﬂﬂ]ﬁé;bfa‘ﬁ §y|'¥9td%@fvb!;9rib“ﬁ?%'3t@ﬁqnd§zoﬁ@ g@lzﬁ(%g%.ﬂu

| uor ophenol -83
NNNNN NOH F
Etanpl e 20, Step 7,

Id 7- 5 -8 1
ypyrazstal hA=adeyyimyidige ( 4- f | uor 828 net hoxy%@ﬁ@lqm-@z«@ﬁ%ﬁﬁn%hyl 2,5-
dlazabﬂé;)cn%i QW kahe @yﬁyli@flw')__@(%nﬁdé%%l @g}rﬁ@ (o9M4isal }}I)%]yray@oﬂﬁ-

procedure 0
alpyrimhieo seio6ed 5 ¢ Bilpiegpeigle eRebive 583 8l 1

]octan-3-yl)-3-(4-fl uoro-3-net hoxyphenyl)-2-(pyridin-4

-yl ) pyrazol o[ 1,5- a] pyri m dine was reacted wi th boron

tri bEgample 88d Bthyn 398H(3 ﬁ?@dxy&&im@hppt@@b@t—;ﬁwﬂ|nT4_(j]pyrazoIo[1,5-

no /d| ne hane ad| nt to

alpyrBi Pl g Bk lots S U SR aitee e BTl oo B e

azabi cyclo[3.2.1

]octan-3-yl)-2-(pyridin-4-yl)pyrazol o[ 1, 5-a] pyri m di n-

3-yl)-2-fluorophenol as a ell ow solid. MS 444.3

[ MtH] . Exanpl e 65: Et hyl %8/(2, 3-d

i fl uorophenyl)-2-(pyriding4-yl)pyrazol o[ 1, 5- a]pyri

m di n-7-yl)-8-azabicycl 2.1 ]oct ane- 8-carboxyl ate

N OYOl-,- NN N

[0002] Step 1: According to the procedure of Example 7, Step 4, (E)-ethyl 3-(3-
(dimethylamino)acryloyl)-8-azabicyclo[3.2.1]octane-8-carboxylate (0.37 g, 1.3 mmol) and 3-
(pyridin-4-yl)-1H-pyrazol-5-amine provided ethyl 3-(2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-7-
y-8-azabicyclo[3.2.1]Joctane-8-carboxylate.

Step 2: To a solution of ethyl 3-(2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-7-yl)-8-
azabicyclo[3.2.1]octane-8-carboxylate (0.8 g, 2.1 mmol) in dichloromethane (75 mL) was
added N-iodosuccinimide (5.7 g, 25 mmol) in four portions over a 3 hour period and the
reaction was then stirred for an additional 16 hours. The reaction mixture was washed with

saturated sodium thiosulfate (2 x 200 mL) and the organic layer was dried over anhydrous
-82-
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N 15 F Follow ng the procedure of Exanple 20, Step
7, ethyl 3-(3-iodo-2-(pyridin-4
W@ kgopseseal o[ 1, 5-a] pyri m di n-7-yl) - 8- azabi cycl B BU2029/a35422

sodlurﬁtﬁﬁ%’f gﬁ%@?%l AL c@ﬂr%t%d frevi2do t(?‘%RJf) 0.96y 8f ggﬁ/F §-cé3-iodo-2-

| 'uor ophenyl boroni c acid
(pyridinrfoy!) pytaiogq[‘eﬁda]mmmldInﬁgfl)(&lrazm@yctﬁ3 et lwtans 8( Garooxyatel  as

velow SACITRIROCL Wi S804 15 e SRR Ay bR fs: 04

[M+H]azabi cycl o[ 3. 2. 1 ] oct ane- 8-carboxyl ate as a yel | ow
solid after preparative TLC eluting with 4% net hanol
i n dichloronethane. M5 490.3 [ MtH]. xanpl e 66: Ethyl

3- ( 3sfep- 3 Mt rplispehbion aethg) BLERbI2-Byridpy4-y by rz8toll, 3-a)pyrimidin-

azol o 8- azabj.cycl o] 3
7y €5tz HoBbhs ekl ooy Ren DREN MR G 18 mL o
dlmetrﬁﬁdybmmh@@vetshéddv’dozleldw(ﬁjrﬁfcaﬁb’dﬁtﬁ €0.80nL StEpeihoxpéthipéthylboronic

i odo- 2- |d|n 4- yl)pyrazol o , :
acid 9 @8a]p99|n18f yimols_ 5 |cy@Io[%“§Y%ioc@HH@D%-cé¥b (1.1~
bls(d|@?@Mkl@h@sdhmeﬁ§cer%)dlt&ﬂoromﬂdd)unV(/H)S dldﬂ@b&féth&inbhcomplex (16 mg,

0.02 rﬁh&ﬂftrﬂ | Su Uéé)gvaar'f%rq%e?t%g nyl 82{5‘;?' ¢ aCI d tés in anrgicrowav% reactor.
Additignd] 3pdr$or(srfbf f&‘h&tﬁo&pﬂaﬁétdﬂb@bﬁhybéld 2620pr dd.m2 4nd@l) and (1,1-

al py abi cycl o[ 3.
ois(ieh b SRR or D ST Al AL i ane confiiex Y10 mo,
0.012 piregipwaid atﬁiea,L@(Ethutmm.reMvéé‘lreé%eﬂ%ﬁ heorot fOrl’an_addltlonaI 40 minutes
in the4m(o|;cl)\§%vorr?e%?; °r8TQ%/§:6$€e)/8f%{"%4_+ gﬂai pu%ggmyesiﬁscze{ gg/lb E:rlﬂr&natography
elutind othad gadidnt -o2-00py td d7:13- dichloromethane/methanol to provide 67 mg (68%

yield) |o* };{iﬁ{? ltr@[éxﬁl-_‘ngl]nelyphenyl I2npy:§| 2—&-pyr3/zo?o?{ g aﬁmyrlmldln 7- yl\] 8-aza-

bicyclo[3.2.1]octane-8-carboxylic acid ethyl ester as an orange oil. MS: 498.4 [M+H].

Step 4: Following the procedure of Example 8, 3-[3-(3-methoxy-4-methyl-phenyl)-
2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidin-7-yl]-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid ethyl
ester was reacted with boron tribromide in dichloromethane to provide ethyl 3-[3-(3-hydroxy-
4-methylphenyl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-8-azabicyclo[3.2.1]octane-8-
carboxylate trifluoroacetate salt, as a white solid (15% vield) after purification by preparative
HPLC (H,O/acetonitrile/trifluoroacetic acid). MS: 484.0 [M+H].

Example 64: 5-(7-(8-Ethyl-8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-
yhpyrazolo[1,5-a]pyrimidin-3-yl)-2-fluorophenol

-83-
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/O -85 WO 2009/ 108838 PCT/ US2009/ 035422 A mi xture of
4-(7-(8-ethyl-8-azabicyclo[3.2.1
WO owbaess3s yl ) - 2- (pyri di n-4- PCT/US2009/035422

yl ) pyrazol o[ 1, 5-a] pyrim di »-3-yl)aniline (65 ng, 0.15

mol ) and triethylamne (62 L, 0.45 mmol) in

di chl oronet hane (3 nlL) 5\ added to a solution of

tri phosgene (23 ng, 0.07 nnDI) i n di chl or onet hane

(0.5 nL.) and the resulti m xture was stirred for 10

m nutes. 5 Methanol (2 ) mqﬁ then added to the

reaction and the resul tifng N xtuye Was stirred for an

addi tional 30 m nutes. gadct Norvwas diluted with

di chl oronet hane (5 nL) and waghed with saturated

sodi um bi carbonate (2 x 5 nLy. Y{he organic |ayer was

dried over anhydrous sodi um\s gk, filtered, and

concentrated in-vacuo to give a_solid. The crude solid

was purified by silica gel f1ash chr omat ogr aphy,

S: \‘jtebg% W. 1 F | (J/ﬁyq f}ﬁg?% efil d'ﬁ?“lz? LR BBNSsteh 071 % (8-ethyl-s-
azabidyclo]3.2. 8]%tdmy6-yl$}3aacﬂia2-¢mmldmELB‘yIpr.t:]lzmdn[aﬁ Bpyimidiae ((pijﬁl My, 0.326

mmol) reagteéé/? {%g‘\{/vﬁl%o e%gxag QB‘% %ﬂl aC|dy{él}<39hn?nyd @ r*% ?o yield 7-

(8-ethyll-§-FzdBsyElofB/2. -’IB)CEBZI&h)/IQ:ﬁ{(Mﬂ[J&OZS Ehethoxyphenyl) -2-(pyridin-4-

yI)pyr; OT%@E i%%rri(ﬁ%gg%gfﬁ(i&%é §%1 B\Am/]dr oxybenzonitril

N N/ \ OH \N 15 Step 1 To a solutlon

of 4- bronn 2 fl uorobenzonitrile (5 g )
t et r &Pdr & ur BAIANARI adbed §6&Pﬁwpnepﬁox56%“@§258nnﬁ?ﬁ3emy|8'

azab.%elogi h}w@n AR 3K uBRB- Ha,:ﬂ]oxwaéhtﬂ)@t(pwcﬁnatyl)by@golaﬁ 5-

hours. The reaction was then cooled to room
a]py“%’fﬁ?e‘f'%?t 'i?laéted AN bRREIFIPTRER Wﬂ@thﬁﬁ@&&%w%ﬁwe@%“ve TLC using

a 5- 1G%>fﬁétﬁ§nd4&@§;h§>¥drﬁétﬁ§|né gfadienb @M p@vidENEs MRA. 3%ry.é4@>35 (7 (8-ethyl-8-
iltered and the organics were concentrated in-vacu

azabicyglof %éloﬂ?t%r%h%zipmrhéﬂ)%ﬁ%%?m Eralpwimigty- )4 TWRrapBenol as a
yakmﬁgmquSMQagmm@+q§ed directly in the next reaction. M

212.1 [M+tH] . Step 2: According to the procedure of

Exawple 40, Step 4, 4-brono-2- nethoxybenzonitrile was

conv i nt 0X

di oxgg%ﬁgfaan % yl I)’%Mzo%’lé QZ% élfl\hiorg%ﬁe\?\}&%%n@g'l&% 4Jye>§¥'%20|o[1 >
a]pyrimidlirt-Frel 18eadabicga ofSi  hoct8hes- ({arboﬂybter eacti on of

7-(8-ethyl-8-azabicyclo[3.2.1

]octan-3-yl)-3-iodo-2-(pyridin- 25

4-yl)pyrazolo[1l,5-a]lpyrimdine with

2-nethoxy-4-(4,4,5,5-tetg%nanyl-1,3,2-dioxaboro|an-2-
N

Following the procedure of Example 20, Step 7, ethyl 3-(3-iodo-2-(pyridin-4-
yDpyrazolo[1,5-a]pyrimidin-7-yl)-8-azabicyclo[3.2.1]Joctane-8-carboxylate (100 mg, 0.199
mmol) was reacted with 2,3-difluorophenylboronic acid (141 mg, 0.89 mmol) to yield 47.1
mg (48.5%) of ethyl 3-(3-(2,3-difluorophenyl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-7-yI)-8-

-84 -
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-86 WO 2009/ 108838 PCT/ US2009/ 035422 vyl )benzonitrile,
according to the procedure of Exanple 20, Step 7,

Wpe@viiekses 4- (7- (8- ethyl - 8- azabicyclo[3.2.1  PCT/US2009/035422
azabldygfbgﬁfﬂ e n)a 8202&9 ag% ?gﬁ‘be}f& )g&g?;éfl’ga? é)]ara?tg/g Igrélﬁﬂn% with 4%

methanabm@g@wr@he@aww #90.8dMmE%kt reaction. Step 4:
Fol | owi ng the procedure of Exanple 8, 4-(7-(8-ethyl-
5 azabicyclo[3.2.1

] oct Qdm‘lae)dfi) Eihy( B—X?ﬁ{fﬁ-(rﬁetﬁyll}w|fdﬂ|}aﬁﬁﬁi)ﬂ)l’fdn§l|,)5' (@ywm%;yl)ﬁynazolom ,5-
onitrile . nmol was
oyl A R A DOPaF BN t v br om e i 1

di chl oronet hane (4.6 nL) to provide 0.019 g (30%
yield) of 4-(7-(8-ethyl-8- azabicyclo[s 2.1
Joctan-3-yl)-2-(pyrid in-4- )pyrazol o[ 1, 5-a] pyrimd
i n-3-yl)-2- hydroxybenz e as a yellow solid. M5
451.3 [ MrH] . 10 Exanple : tert-Butyl

4-(7-(8-ethyl -8-azabi cygl o)3. 2. 1] octan-3-yl)-2-(pyrid

Pi di oxabor ol an- 2-yl
C)

n-4- yl )pyrazolo[ 1, 5- pyri mid
n- 3-yl ) - 2-met hoxyphenyl cafbamate r N NN NN ~NH O
According to the proced el e 20, Step 7, the
reaction of 7-(8-ethyl-8- agabregcl gf3.2.1
] octan-3-yl)-3-io0do- 2- ( pyxi G
imdine with tert-butyl 2 15
nmet hoxy-4- (4, 4,5, 5-tetranet h
) phenyl car bamat e, provi ded O. g 9% yi el d) of
tert-butyl
4-(7-(8-ethyl-8-azabicycl o[ 3. 2. 1]oc}an 3-yl)-2-(pyridi
n-4- Following the grocedure of Examgle 20, Step 7, ethyl 3-(3-iodo-2- (pyrldln -4-
?ﬁ& ¥razo|o Lg ¥ met hox phen¥lcar
ypyrgzetQl ﬁé‘]Wr%@'PﬂW' 'IaF%p'CWB’[%%Q cgtaqe“ﬁchqpox @ 7mp9, 0.199
mmol)]d'wég'réa%é&at W gs(nﬂeﬂﬁ}l’ééﬁb!ﬁ%rﬁlhg)ggeﬂylboromc acid (192 mg, 0.89 mmol) to
an yl)-2-
yield 75y r &%l d){%%S a] Pyr ekl m-G=(Grimedviretiorarydairhemd)-2-goyridin-4-
yhpyraiei P 8H|APRARR-TRPLS- U208 B 2 A Tl tare-Neibkylatdl as a yellow solid
after preparative TLC eluting with 4% methanol in dichloromethane. MS 547.3 [M+H].

Example 67: Methyl 4-(7-(8-ethyl-8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-
yhpyrazolo[1,5-a]pyrimidin-3-yl)phenylcarbamate

-85 -
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/ o/ NH2 To a solution of tert-butyl
4-(7-(8-ethyl-8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridi
W 2009/108838 PCT/US2009/035422

V1 ) PR 2z ghh S Py Lt il deBicJ HOXBNERY. A8 Ririan 4

yl)pyra@@[admrmd|ﬂ13uscb)aodm@t(6@ na@i @18 onrBoliriand tigtbyleeinst (62n01L, 0.45
S r r t
ol 2B R ) A S a0o RGP IR 29 ma 0075
mmols inddightoigineihdnendt & n(L) cmndnthp r&ﬁ@ltiwmlﬁumeewawstlweczs%r 10 minutes.
' ion L . ' :
i) O3]yl SR T 288100 1 MG REPAE s for
additigrial 88 meiduteand hecreactiont wag ékﬂJt$Ch with slichlaremgihaae @5 22l )gand washed
with s%%?a;%%/ g&lj ﬁil)n tﬁ(f,aéb%nzaé |(20))(/ gl rgi.)3 The rganlc Iay,o@r was dried over anhydrous
sodiug| ulfate pﬂWﬁed; ﬁndlcynqq@yabezioAnd{azug-t@]w & reiotid.n-They¢ryde selid was
ot A . .
SR 15 AfemobGebtl A ot Bt afbhanc.
give 4% oo fhde wigld)2of pigthvidc74B3-ethyl-8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-
yI)pyr{%o)cmA ggaiévém{q&n% ﬁipﬁ)éﬁ}?l(?ﬂorgéé %tr%ea\éle%%"lg\wcélollcw Ig'SNfSBS'\{I\ﬂlj{]
4-(7-(8-et hyI 8- azabi cycl o[ 3. 2. 1] oct an-

3-yl ) L-2-(pyridin-4-yl) pyr 5-a in-3-yl)-2 ..

St FADRRT T net o b Y Bl et %3&%—3’-%—%—@yﬂdm-4-
yl)pyrazolo Nesgbyimidin-3ofl)-Daydoxybenksmiede i n di chl or onet hane

(4.6 nL) to provide 0.068 g (34%yield) of

2-am no-5-(7-(8-ethyl -8-azabicyclo[3.2.1]octan-3-yl)-2

-(pyridin-4- yl)pyrazol o[ 1, 5-a] pyri m di n- 3-yl ) phenol

as a yellow solid. M 441 [ MtH . -88 WD 2009/ 108838

PCT/ US2009/ 035422 Exan'plgs3 72a & 72b:

N-(4-(7-(8-Ethyl-8-azabi

]octan-3-yl)-2-(pyridin

yl ) pyrazol o[ 1, 5-a] pyrim

am de (WYE-126925), N-(4

et hyl - 8- azabi cycl of 3. 2.

]octan-3-yl)-2-(pyridin- ,

3-yl)-2- nmethoxyphenyl)fornma e NN/ NN N~N OHO

NHNH 5 OO

Step 1: To a solution of 4-bromo-2-fluorobenzonitrile (5 g, 25 mmol) in
tetrahydrofuran was added sodium methoxide (125 mmol) in methanol (20 mL) and the
reaction was stirred at 40° C for 3 hours. The reaction was then cooled to room temperature
and Amberlyst™ 15 was added and the mixture was stirred for 2 hours. The reaction was
filtered and the organics were concentrated in-vacuo to give 4-bromo-2-methoxybenzonitrile
as a white solid that was used directly in the next reaction. MS 212.1 [M+H].

Step 2: According to the procedure of Example 40, Step 4, 4-bromo-2-
methoxybenzonitrile  was converted into  2-methoxy-4-(4,4,5,5-tetramethyl-1,3,2-

dioxaborolan-2-yl)benzonitrile which was used directly in the next reaction.

Step 3: The reaction of 7-(8-ethyl-8-azabicyclo[3.2.1]octan-3-yl)-3-iodo-2-(pyridin-

4-yl)pyrazolo[1,5-a]pyrimidine with 2-methoxy-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
- 86 -
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A mxture of formc acid (19 ng, 0.42 mmvol) and acetic
anhydride (34.5 ng, 0.34 mmol) was stirred at 60 C for
wQ20voness3eand t hen cool ed to roomtenperature apdI/aszedo3s422

e S, el Bg Yo BBl @ areie, 29, Sep) s rayses 17 et
azabicy(iold-2.dlostad-3-yi)- Pripyriof-opoyrazeldldyiralnyrimidings-yl-2phenol
metho?ggen% ﬁl?rllé §s tb%(/‘/n &Iﬂgﬁg v@éﬁis@h %Ijrgct |;|1 ‘Pr?et r?s][}g[ l?éza)é{ io.2 10

|n- pyrazol pyrlm met hoxy
anlllne(ll 58 ng, 0.13 mmol) |n 1m_ of THE at O

quengﬁaé’(rjleaﬂCt Itfoogl]g‘f\oﬁ‘lsgats&l?r r qu(%agl Cum® E@@H@?ee rggThe4 -(7-(8-ethyl-8-

azablchPOISJI 81008 -BY-D AP §riih- Wyt)byrﬁ%l@[ﬂtﬂﬂﬂbmmldm 3-yl)-2-

t the onbl ned or gan wer e
methoay SRR (RG aolsl s BAet FABI R (ol Sion of boron
tribrorhifi@nin dﬁ@iltﬁ@rhbi‘r@h@dMGHm‘L)iwg@rovﬂeeO ongcbe(w%@md) (WH$-(7-(8-ethyI-8-

purifi r rat or LC el uti W t
azabidyElobiss S foolat- By ERRBI Y ARG F Oty P Wi 2ot e
hydroxi®anpbriitfile(aé-d velleiviyolid.QVIS azaldi[yell.of 3. 2. 1

] oct an-3-y| )-2-(pyridin-4-yl )pyrazolo[1l, 5-a] pyrimd

i n-3-yl)-2- hydroxyphenyl)formam de as an orange solid

( VB éﬁgm?le[ MJLH]t rt- @U I Q-ﬁ-@%tﬂ{y:%%&&o[&@ﬂoctan -3-yl)-2-(pyridin-4-

yI)pyrq % W'mld'23®6)y?ﬁﬁthwpmfyy FRgmAte[ 1, 5- a] pyri mi di n-
3- yI) 2- met hoxyphenyl )formam de as a orange solid (M5
483.3 [MrH] ). 20 Exanple 73: Ethyl
3-[3-(1H i ndazol -4-yl)-2-pyridin-4-yl pyrazol o[ 1, 5-a] py
rimdin-7- yI]8azab|cyc [3.2.1
] oct ane- 8- car boxyl ate -8 WO 2009/ 108838
PCT/ US2009/ 035422 01’ r ~NNN N NH According
to the procedure of Exa 63, Step 3,
6-(4,4,5, 5-tetranet hyI , 3, 2] di oxabor ol an-2-yl)-and
3(3|od02pyr|d|n -yl 5-a] pyrimdin-7-yl

i ndazol -4-yl)-2 5

i di n- 7-yl ] - 8-azabi cycl
o[ 3. 2. 1 ]octane 8- carboxyl at % yield after
purification by RP-HPLC. M5 4%« MtH] . Exanpl e 74:
7-(8-Azabicyclo[3.2. 1 Joct-3-y 91-3 (1

H i ndazol - 4-yl) - 2- pyri di nﬂ<ow7(pyrazol o[ 1, 5-

alpyrimdine H N N, NN
According to the procedure of Example 20, Step 7, the reaction of 7-(8-ethyl-8-
azabicyclo[3.2.1]octan-3-yl)-3-iodo-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine with tert-butyl 2-
methoxy-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenylcarbamate, provided 0.28 ¢
(39%  vyield) of tert-butyl 4-(7-(8-ethyl-8-azabicyclo[3.2.1]octan-3-y)-2-(pyridin-4-
yDpyrazolo[1,5-a]pyrimidin-3-yl)-2-methoxyphenylcarbamate as a yellow solid. MS 555.5
[M+ H].

Example 70: 4-(7-(8-Ethyl-8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-
yhpyrazolo[1,5-a]pyrimidin-3-yl)-2-methoxyaniline

-87-



10

15

NNN H 10 Followi ng the procedure of Exanple 9,
ethyl 3-[3-(1 Hindazol -4-yl)-2-pyridin-4

wQ k@ynessssd o[ 1, 5- a] pyri m di n-7-yl ] - 8-azabi cycl oPGI/BSD)PwaE35422
t ane- 8- car boxyl ate was reacted with
iodotrinethylsilane in (:fl uxi ng chloroformto provide
7-(8-azabicyclo[3.2.1 -3-yl)-3-(1H
i ndazol - 4-yl)-2-pyrid\n-/4-yl pyrazol o[ 1, 5-a] pyri m di ne
as a yellow solid in /oyield after silica gel
chr omat ogr aphy, elutin h a gradient of 95:5 to 4:1
di chl or onet hane/ net hafol Nl Ql | oyyed by 80:20:1
di chl or oret hane/ net ha &, NS Zanmoni um hydr oxi de.
M5: 422.2 [M-H]. Exanpl e Et hyl 3-[3-(7-chloro-1
H i ndazol - 4-yl)-2-pyridin- py/r/azol o[ 1, 5-
al pyrimdin-7-yl]-8-azabi cy Q.2.1
] oct ane- 8- car boxyl ate - 90 V\D 009/ 108838
PCT/ US2009/ 035422 or 0" N NN NH d

g‘)\cgg dl d It}élgﬂip??ea{) ligpc’)[ﬁ%yq -(% e?hyl-%)-(aznglcyclo[iizﬁgagn%’-yl)—z(pyridin-4-

yI)per@Z@ld})&ylmﬁdlfl-]W)’Zmdﬂhd%yﬁhéﬁy)caﬂ)m bizgrc! alg3. 2.5H] ogimol) in
|1 C

dichlofrainagsey oy ess adeg I RiARaaap T PGd 4018 ko 6 5P TIgR Yesyfied for

5 hou}s hnch@rﬂ@bﬁ&@t@@édelrﬁ\tfdwb 3TI|je?-cfu7}eC§6IﬂfWas Sudpended in saturated

H i.nd | 4- | S- i mdi
soctub pigagaie Jid) biid Bpedretiot b SeE Fresibn by Aleblororietias. he
combiyie@| ergbnic! wyery w&l forieat b@nt byhjFroldPLdadiuMb SABitd) filtered, and
conceEM%tg% | y%%%pt'ofgi 0. ggfg%'(lg/or Yiel) 8 4oty -G azabioyclo[3.2.1ootan-3-
yI)-2-(byridivilazpyrdzoly | paaaiddL Ly B-2-methoxyaniline as a yellow solid. MS 455.4

M+ H ] pyrimdin-7-yl}-8-azabicyclo[3.2.1
[ Toctane 8-carboxylate o\ /off NN N\ ~~NNN

Example 71: 2-Amino-5-(7-(8-ethyl-8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-
yhpyrazolo[1,5-a]pyrimidin-3-yl)phenol

According to the procedure of Example 8, 4-(7-(8-ethyl-8-azabicyclo[3.2.1]octan-
3-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-2-methoxyaniline (0.21 g, 0.46 mmol) was
reacted with a 1 M solution of boron tribromide in dichloromethane (4.6 mL) to provide 0.068
g (34% yield) of 2-amino-5-(7-(8-ethyl-8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-
yhpyrazolo[1,5-a]pyrimidin-3-yl)phenol as a yellow solid. MS 441.3 [M+H].
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NH CF3 10 Step 1: To a solution of
2,2,6,6-tetranet hyl piperidine (725 ng, 5.18 mmol) in
wWaRBdas83si -) at -78C was added a sol ution of PCBHNE2009/035422

but ykkéﬁglb’?‘%é'& WJ -((88 -EH I-@aﬁaﬁgéglo[?,@ﬂ%%tg@-ﬁg/l)-%-.(%/ridin-4-

4- br ono | uoro- oro nzene
yhpyrametsi[}.5- MIWW&M)@Z hmpnmenﬂ)fowmrmde or (WYRol26825)andN-(4-(7-(8-

ethy-4-45bicy 3RS SR AP e, GHRAERS oMo Syl T
methoggpheinyl)forhamigenbi ned organi c extracts 15 were dri ed
over sodiumsul fate, filtered, and concentrated in

vacuo. The residue was purified by silica gel
chr omat ogr aphy to provide

6- brono- 2-fl yoro-3-trifl uoronet hyl - benzal dehyde in
82% yi el d. 270.0 [M+H] . -91 WD 2009/ 108838

PCT/ US2009/ 22 Step 2: To a sol ugiop of

6- br ono- 2- f 0-3-trifl uoronet hyl - benzal dehyde (1.0

g, 3.7 mmol) Ji n dnet hoxyet hane, DME (
hydrazi ne h AR (5 The m xtupe
for 3 hours, a d e cNoIed to room t enpeya ureN The
sol vent was Y | & e

nm.) was added

acetate (3 x 30 gEe conbi ned organi @
ul

dried over sodi ub=g filtered, and
concentrated in-vaguo. The resi due was puri f\jed by

silica gel chronaKbgraphy to afford (
4-brono-7-(trifl uo}oomet hyl)-1 Hindazole inpD42% vyi el d.

M5 264.9 [M+H]. Step 3: To a sol ution of

4- br Anoixfird bf fofrhia @cioin@® inyd, 0-4R mriohdadaceti€ &y drive (34.Behg, 0.34

mmol)rmg%gtg d rﬁ?.lﬁodf% ?h)ogllfsset diatﬂgﬁ % @8& ?cgrc'dolrjnn?e?ncp%raahtjr% a(n%la%ded toa
soluthmhcaxﬁpal m(x)tfrer ol Ceareinped- 73(6+a1hnyl@l¢ﬂzabwglﬂo[@l?1 Jlogtan-3-y0)082-(pyridin-4-

R Y e e

(pyrldlovﬁbyllfpygeixblo@t 5h01ﬂ@mldﬁh}6 yr2aethoxpaniee {1, 58rregl @.H3 owgdt) in 1 mL

of TH? eﬁ a@f 0ea% (%A vagtst rr?(g @(\%a A ou %r&cf&%%\%t’%cé&ﬁ with saturated

potassamet&attﬁ)ne@ XTte0mixtyre wHseextreatbd N\etﬁ 586 gaathanokit dictdoremethane and
the co‘?‘%n?eod {)krg%ﬁlcol\é?érsWe% %';nfag l{)lvfe?taﬁtay(fré g(go%im s%ﬂgtef lﬂﬁ@red, and then
conce@ttatéd!ﬁn -Baduet rTanesdrind plﬁ)dutﬁ \Aasd)lmlf«adbby otegarRory ITILCreltiting with 10%
methaﬁ?fegnm\;vitdpﬁor?r%?tlﬁ'éﬁ%df%z ive M“I Ctﬂngﬁﬁ& g%%%p}{a n%:cor 3&-@-(8 -ethyl-8-

urt r| ficati
azabigyolofh2 1 joctanedivi)-8- (pfrldt'r)edl-ryt)byaraﬁﬂo[ﬁﬁ@]py@mdm -3-yl)-2-

hydro&p@é ﬂlggr?q %T Qé( gé ‘311 Q)rangr% 3911 (45,4694 M=H)) gnd. 64 o of Gxqwle 720
N-(4- (6{(8-@&@#—8—6\23&1}@0}@[3 i201](mtalrd?ﬁyt)h?ydpyﬁdmélﬁyl)a)wdazolo[1 5-a]pyrimidin-3-yl)-2-
methak o PahERER 2 armne% P WS AFEINHI Lor omet hy! -

H i ndazol e gave ethyl 3-{2- 20

pyridin-4-y trifluorone

H i nEé%’BP'B473y|E]”p’y ?’zﬁ 61 fbfndazol- )b'?r r%‘@'r‘ﬁ‘ yloyrpzolgl1,5-alpyrimidin-7-

yll-8-228BiBy Fo{8 Lol Sotanel $-RE/RRAAE- car boxyl ate (32 ng, 37%
yield) after purification by RP-HPLC. Ms: 562.3

[ MeH] .
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Exanple 77: 7-(8-ethyl-8-aza bicyclo[3.2. 1

Joct-3-yl)-3-(7-nmethyl-1 Hindazol -4-yl)- 2-pyridin-
wa200bp988az 0l o[ 1, 5-a] pyrim di ne, trifl uoroacet aPE€r/E81009/035422

NNN- NN NH 25 -92 009/ 108838

PCT/ US2009/ 035422 Accorog.ﬂ;g 0 the procedure for

Exanple 63, Step 3, 7-nmetNyl -4-(4,4,5,5

tetramethyl-[1,3,2]d io ol an-2-yl)-1 Hindazol e

and 7-(8-ethyl-8-azabic 3.2.1 Joct-3-yl)-

3-io0do-2-pyridin-4-yl pyrazol o[ 1, 5- a] pyri m di ne

provi ded 7-(8-ethyl-8-az ' 3. &. 1] oct - 3-

yl)-3-(7-nmethyl - 1H i ndazg| Vri di n-

4-yl pyrazol o[ 1, 5-a] pyri mi 8 ne; uoro acetate salt,

5 as a yellow solid in 18%y| gi=dl fol | ow ng

purification by RP- HPLC : 3 [MtH] . Exanpl e 78:

Et hyl 3-[3-(7-Methyl -

H i ndazol - 4-yl)-2-pyri d| n- 4Hyl pyrazol o[ 1, 5-

a] pyrimdin-7-

yl ] - Beaxdibg ctpc the| 3r®edﬂ1mcbarfe<a8mtearﬁbo>stbmt:e 6-(4,4,5,5-tetramethyl-

sal

[1,3,2]Ed{r)cjx?ﬁ%ro% i ?e%g%rl] Lo f3t @x‘gi’%g eoyggln 4S)I(}| eogr%zolo[wgl a]pﬁ‘/%co |n-i7[])9)-8-aza-

bicycla[srﬁat]h(ythnd@{oérb@xﬁllcSadzlﬁ ethyl ester provided ethyl 3-[3-(1H-indazol-4-yl)-2-

pyridir%_g-t(y ?/Faezta 0Y425 %}}F %H@ il ?)fr L\cg/gllogi[% ct%'ﬁlia Sn?ar %yc?teandln 40%
yield afte? pyiificaBerazyaRB+ HRFIAT. cm3494 3|[Methne- 8- car boxyl ic acid
ethyl ester provided ethyl 3-[3- (7-nethyl-
H i ndazol -4-yl)-2-pyridi n-4-yl pyrazolo[ 1, 5-a]pyri md
i n- 7eyhhp8 azapi CWCdSQL{z'%b%yé{])BC? ﬂB@t’(ﬁyl?—@f(bquNdaQBM-yl)z yridin-4-
trlfluoro acetate salt, asS a yellow solid in 8%yie oP
ylpyragglpiigniadRy iBUAIN® i cati on by RP-HPLC. MS: 508.3 [M+H]. 15
Exanple 79: 3-(7-Chloro-1
H i ndazol -4-yl)-7-(8-ethyl -8-azabicyclo[3.2.1
Joct-3-yl)- 2-pyridin- 4- yI pyrazol o[ 1, 5-a] pyri m di n,
trifluoroacetate salt r

N

Following the procedure of Example 9, ethyl 3-[3-(1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-7-yl]-8-azabicyclo[3.2.1]octane-8-carboxylate was reacted with
iodotrimethylsilane in refluxing chloroform to provide 7-(8-azabicyclo[3.2.1]oct-3-yl)-3-(1H-
indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine as a yellow solid in 90% yield after silica
gel chromatography, eluting with a gradient of 95:5 to 4:1 dichloromethane/methanol
followed by 80:20:1 dichloromethane/methanol/aqueous ammonium hydroxide. MS: 422.2
[M+H].

Example 75: Ethyl 3-[3-(7-chloro-1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidin-7-yl]-8-azabicyclo[3.2.1]octane-8-carboxylate
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NNON- NN NH d -93 WO 2009/108838
PCT/ US2009/ 035422 According to the procedure of

weEx@ophss3s3, Step 3, 7-chloro-4-(4,4,5,5 PCT/US2009/035422
tetranethyl-[1,3,2]d i ol an-2-yl)-1 Hindazol e
and 7-(8-ethyl -8- azabicya o[3 2.1 Joct-3-yl)-

3-io0do-2-pyridin-4- yIpy
provi ded 3-(7-chloro-1 azoI 4-yl)-7-(8-

et hyl - 8- azabi cycl o[ 3. 2. t 3-yl)-2-pyridin-4-yl pyraz
ol o[ 1, 5-a] pyri mdin, trlf uoro acetate salt, 5 as a
yellow solid in 35%yi el ourlflcatlon by
RP-HPLC. Ms: 484.1 [ MtH|". Ypl €, 80N

7- (8- Et hyl - 8- azabi cycl o %
Joct-3-yl)-2-pyridin-4-yl-3-[X
H i ndazol - 4-yl ] pyrazol o[ 1, 5- nﬁdlne

trifluoroacetate salt r N/ NHN  NH CF3

According to the procedure of EBkanple 63, Step 3,
4-(4,4,5,5-tetranmet hyl - 10 C

[1, 3, 2]d|oxaborolan 2-yl)-7-trifluoronethyl-1Hindazo

e anGCqu@'BQ elehife- Bﬂoﬁﬁ%ﬁ cSfcFegnaple 63 oetep S, 3-(3-iodo-2-pyridin-4-yl-

yraz&o[ﬁ@-%}%yr‘nﬁi@ﬁ’\ iyl?%fdzgltf‘cyﬂ:ro){é PM ]’cﬁ?a‘?l'efﬂ éaréo@llé’)éﬁid”étﬁﬁll Bter and 7-
I ovi - "azabi cycl o

chlororb& 4.8.5¢teramethyk 1oh‘ #digxgharglapp- w)r{Hmolaé@Ierﬁ@wmﬂ)w B-[3-(7-chloro-
1H- .ndézbnﬂ?mtpﬁamu 9&5&@%&5?[5'1-8]%yr|rﬂﬂdeN@@éz@%wyélé[‘?’fﬂ HBEt@ne-8-

acet at é sal as a ow solid Mé | ow ng
carboyylgie in ¢ .yeﬂld f9llowipg pPﬁLC@tlowB\/ RE18PBCI WP 1I328-01l8+iEtanpl e

81: Ethyl

3-[3-(7-fluoro-1Hindazol -4-yl)-2-pyridin-4-yl pyrazol o

[ 1, SExahplgr i nYaéti n- Ethyl | - 3-@zahidioyeled-F-@iftuoromethyl)- 1H indazol-4-

yI]pyr%%ﬁft[ﬁlgea]gyr?rﬁlﬁpw%ylﬂ %ta%ab {/élé[g léo{]&ﬁgr% §tcgrb%§ylgteor O -

'olo[l 5- a] pyrimdine

|quoronEthyI) 1

Step 1: To a solution of 2,2,6,6-tetramethylpiperidine (725 mg, 5.18 mmol) in
THF (10 mL) at -78°C was added a solution of 2.5M butyllithium in hexanes (2.07 mL, 5.18
mmol) and 4-bromo-2-fluoro-1-trifluoromethyl-benzene (1.2 g, 4.9 mmol). The mixture
warmed to —20° C for 2 hours, and then the reaction was quenched with water (100 mL),
neutralized with 1M HCI and extracted with ether (3 x 30 mL). The combined organic extracts
were dried over sodium sulfate, filtered, and concentrated in vacuo. The residue was purified
by silica gel chromatography to provide 6-bromo-2-fluoro-3-trifluoromethyl-benzaldehyde in
82% yield. MS: 270.0 [M+H].
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"NN NH F -94 WO 2009/108838 PCT/ US2009/ 035422
[ 0003] According to the procedure of Exanple 63, Step
W@ 20094 6488%0r 0- 4- (4, 4, 5, 5- PCT/US2009/035422

Lt LSTR §of POSh AR Y el e 10
3.7 mmal) inl Yimethexysthnsy PME(52mL) ovesarddes bydragng lhydraei(® mL). The

mixtuﬁ\ip#dgéz?lgl%%fcg?%/ﬁgl?ﬁsh}éhd :l:sne[n c&ﬁ ed U Wnpfe}n ra t]ure The. sdplvent was

ridin-4 pyrazol o pyrim
evapordgteg| Watgr §8binty wias [Rlded ppddhgmea@og -neitiuleo wpb dtxtracted with ethyl

riaf C ekl Lyl 04 Vi :
sooo L 4955250 e hB e S oI, src
and thexagqsicentsgted F-ygcuchiTbe aeﬁqu wes goutified by silica gel chromatography to

afford 'Z!‘ tBrBFﬁgZ?O{t Ifﬂjé)y p@?tlﬁmﬁHjﬁaﬁ%& ?g;’ gﬁéﬁéﬂgéﬁg%g r9|2[rl\r/]ﬂ+ d |] ne,
trlfluoro acetate salt r NNNN N~N NH F O 10

Ste cord tot ocedur e of e 41,

St epstep. 878 audiion o st il Pl A BBRgar (500 mo. 1.89
mmol)alﬁmeISQCt57mIC)hhaH Qd(ﬁadf;bdl@sfsﬁlmﬁla(;étatfb, ®160t et%&ﬁﬁbl’)yﬂ 41’-bis(diphenyl
phospégqo farrgégcé)éapfggg LA i e (g éEJH-QI iﬁ%gl) &nﬁ}@gn@%ﬁo)dlboron (576
g, 2.2prm@enuTie: ﬁﬁxt@éam ee@%secﬂaap h3ated- o Ndilasaah Gvédnight @t 400°C. The

reactlém WﬁaZg%péeﬂé‘rrﬁagg%?%deq]ﬂ%htzeégI oxab roI Ia/\e{:{a%%@geziltf the filtrate, and

the m]x‘ﬂﬁé Wasy bxtradtddOfh %th@l’bbé’thié ﬁé ¥ |3Dth@)Z mh@[ebnﬁmned organic extracts
rimdine provided | or o- 6-Tl uoro

were ng%d)é(fmsogrlum )sulf;at? 8fllg~}r |a|gj éri%{bicergpangﬁ@dzmlvacuo to provide 4-

(4,4 5]5%traraeuﬁw[1%2]ewké55raa42 W) Pyifiad@ntidyl-a alinyddon dhih, was used
trifluorg acetate salt, as a yellowsolid in 7%yield

in the pextistRR WEhoub wiher eytficliPhy RP- HPLC. MB: 502. 1 | I\/H—|]

[ 0004] Exanple 83: Ethyl 3-[3-(2-o0xo0-2,3-dihydro-1

H benzi m dazol - 4-yl)-2-pyridin-4- 20

yl py Btepct: dlctosling] tpythe piodedurE -of Exa®pkezeth iStsic B,.03-@B-2da-2-pyridin-4-
yI-pyrzli?)‘Fc}[ﬁg-ea];%frﬁ%ipg)-%w-g‘-tafa-bicyclo[&z1]octane-8-carboxy|ic acid ethyl ester and
4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-7-trifluoromethyl-1H-indazole gave ethyl 3-{2-
pyridin-4-yl-3-[7-(trifluoromethyl)-1H-indazol-4-yl]pyrazolo[1,5-a]pyrimidin-7-yI}-8-
azabicyclo[3.2.1]octane-8-carboxylate (32 mg, 37% yield) after purification by RP-HPLC. MS:
562.3 [M+H].

Example 77: 7-(8-ethyl-8-azabicyclo[3.2.1]oct-3-yl)-3-(7-methyl-1H-indazol-4-yl)-

2-pyridin- 4-ylpyrazolo[1,5-a]pyrimidine, trifluoroacetate salt
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-95 WO 2009/ 108838 PCT/ US2009/ 035422 OYO,,/ N N.N/N
~HNON H Step 1: To a solution of
wa2mpoms3benzo[ 1, 2, 5]t hi adi azol e (1.15g, 5.35 PemU20091035422

net h 0 I ge B -
5. SSQE&!r g.'&atnogttge \tl}ﬁﬁ é%‘laﬁf% oﬁgdé)cqwexa Ibd?’at%é%%%%_ (4.4.5,5
tetranwy\yl 0. & 3Rliaxaborplanizg)- kawnfiﬁrzela/\a@d 7 eBaline-8-Fzabicgelplg ik Hoct-3-yl)-

r hy i
sioad A5t RALPAS! MRS abEE, Rl £L0 oto 2 ot
yl)-3- (%meéhylﬂteloda@) 4nwhis2-piit dayidyrereioltiSxalayimidine, tititerecacsthte salt,
t
R g Ve L ek R
concentrated in-vacuo, to provide

iggr XT'N,EJen% Eé}yﬁ gié‘?}r&%m‘yfim%ﬂﬁé ?))é pyn‘a n-4- yIpyrazoIo[1 5-

a]pyrlrardhf -prpkbaraidietol3. 2 1]ijca3mleF8%ce(r8d>Q/IaT@, trifhodAcemrtd Jalti n
E (10 nL) was added tri phosgene (2.57 g, 8.66 nmol)

and triethylamne (1.15 nm, 13 mol), and the
resulting reaction was heated at 50C overnight. The
sol vent was then evapotgtgg: water (60 nL) was added,
and the m xture was extrafted with ethyl acetate (3 x
30 nmL). The conbi ned orgaNic extracts were dried over
sodium sul fate, filtere d then 15 concentrated
i n-vacuo. The residue wa urified by silica ge
chr omat ogr aphy to give 4-
br omo- 1, 3- di hydr o- benzoif
yi el d. NB 211.0 [MH]. :
4- br ono- 1, 3- di hydro- benzol'm d 20
nmmol) in DMSO (2 nL) was add ot assi um acetate (803
g, 10.9 mol), 1,1'-bis(diph NRosphi no) f err ocene
pal | adi um chl oride (134 ng, 0.16 nmol) and
bi s( pi nacol at o) di boron 20 (1.67 g, 6.58 mmol), and the

r eaChb@Hﬂdnﬁ@StcﬁQﬁl@S&@Qeoﬁm& &E‘ﬁxafﬁpiw R, HStebO\a/aVﬁmethyl 4 (4 4,5,5-
tes at The reaction m x

tetramgipy - Uh%ﬁ]dquPP@’P@& FH- 6Ug'PPa§0|§a@”6f ScerioqatRyridiertar- pyTazololt 5-

a]pyr.rh@@n vdyb) S0 @@v&ﬁ% 2a térféee Bhrsbfie deRSetBt dstéit@evited Bthyl 3-3-
acet ate . The ‘conbi ned organic

(7- meﬂ?&({ ?('éé'%dézﬁle‘} ¥ rﬂyéa'”b”vléler%Qi?h]rﬁ dayadE-"yi-Prered, and

azabid Fé quﬁ%bf@éeﬁﬂoﬂyih‘te V@furot SbetHty &alt, as a yellow solid in 8% vyield
5-tetraneth dj oxabor ol an- 2- yl)-1,3-d

fo"ovvinayar'%cayeﬂ%ﬂ% HRLG M§ £%3B\4£H1 whi ch was used in the
next step wi thout further purification. Step 4:
According to the procedure of Exanple 63, Step 3,
3- ( 3Ekadple 27Py3{ Hhlode-1H-indazol-4-yl)-7-(8-ethyl-8-azabicyclo[3.2.1]oct-3-yl)-

2-pyridin- 4-ylpyrazolo[1,5-a]pyrimidin, trifluoroacetate salt

S (701 ng) in 76%
sol uti on of
-one (701 ny, 3.29

-03 -



10

15

yl -pyrazol o[ 1, 5-a] pyri m di n-7-yl ) - 8-aza-bi cycl o
[3.2.1] octane-8-carboxylic acid ethyl ester and -96
wOD0200858.08838 PCT/ US2009/ 035422 4- (4, 4,5, 5-PETL/US2009/035422

met hy _
di Oxagoc{rrépg th?) prfC%dure hofd ronagngrllez o€|53m gtefo 3, 7~ chloro 4-(4,4,5,5

tetran‘@ﬁhyd)[w%a]dgnxapqo(az belay:lﬁ ||3da;p}wam(b -79(8-ethyl-8- azablcyclo[3 2.1]oct-3-yl)-

iaddb REenzoi 1 yI di W =
sioad BRRUMIRERIa s At ol Py aaghokApd o -
ethyl-&erabievctold.2 dincks- y()ﬂ?pwgim ﬂﬁtxza/r@f)loé% 5~,alnyrlmi0brattrlﬂwprmacetate salt,

oo G AR AR S\ M,

n1d|n 7 yI] 8- azablcyclo[3 2.1 ]oct ane- 8-car boxyl ate

63 Eg%[ﬁplg 3 '(%\écr)ggl(f% I%g%y %@ﬁ&agér?éﬁﬁ]oc 3E13-azqurld|n 4-yl-3-[7-

(trifluapyrhethl)-ofHLind azglayylogiad bIoF175-¢] py rididarer trifiuesoak et shitl] oct
ane- 8-carboxylic acid ethyl ester and 4 10

(4,4,5,5-tetranet hyl -[ 1, 3, 2] di oxaborol an-2-yl)-1
H-indole provided to give ethyl 3-[3-(1 Hindol -
4-yl)-2-pyridin-4-yl pyrazgko[ 1, 5-a]pyrimdin-7-yl]-8-a
zabicyclo[3.2.1 Joctane-8tcarboxylate in 51%yield
foll owi ng purification P-HPLC. MS: 493.4 [ WM+H] .
Exanpl e 85: Ethyl 3-[3-
H i ndol - 6-yl ) - 2-pyri di n-
- yl]-8-azabicyclo[3.2.1

yl pyrazol o[1,5-a]lpyrimdin-7
ar boxyl ate oYo~ N

NN ~~-) NN HN 15 Accordi Q &\ procedure of
Exanpl e 63, Step 3, 3- (3 othet 2- di n-4-yl -

pyrazol o[ 1, 5-a] pyri m di n-7-vyl fa-bi cycl o[ 3. 2. 1] oct
ane- 8- carboxylic acid ethyl d 6-

(4,4,5,5-tetranethyl -[1, 3, 2]
H-|ndole provi ded ethyl 3-[3-( 18|J_.—|-|ndol 6 yI) 2- -97
WO 2009/ 108838 PCT/USZOO9/0354

pyri y Z [ | ]
o[ 3. %fggbr%%t%n{eha% cog"rhéoxy Ate ‘??7(’) St&g ngﬁ‘k% é%%methyl
[1,3,2)dioxaborokni byl - ByrifRBrdARiiy |- IMSndd8se Zind l\m-m ethﬁx&amtacys@is 2.1]oct-
- - 2:.3- di -1 .
3-yl)- ﬁ)ﬁé! h. p&ruhﬁz{@pg%g@r@p%-%]})Qr}(rﬁ@&_ez_ oyri Erages 7-(8-ethyl-8-
azab'qvlctmif?r 22 icbB-V|) B-mrdiye4-i-3H Mdilupkdradh ek dbiindazbbd-iRrdzolo[1,5-
a]pyrlr]n%% lﬂﬁl’ugr gt{ekt)é)[élélaﬁtfs a yellow solid in 8% yield following purification by RP-
HPLC. MS: 518.3 [M+H].

Example 81: Ethyl 3-[3-(7-fluoro-1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-

a]pyrimidin-7-yl]-8-azabicyclo[3.2.1]octane-8-carboxylate, trifluoroacetate salt
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Oy O', NjJ-NNON 5 HStep 1. According to the
procedure of Exanple 40, Step 4, 4-bronooxindol e

WQ2@9i108368 PCT/US2009/035422
[oooafh( 4Aéeo'?d@glt &) rt@%‘éb% % 3 2&9& %b% 0'%@0 f—% ¥|7)-ﬂu%rc?’4 Q4455

tetramm‘thwhé&Z QIQKWQF@EM-IZOHI). ﬂstr@lpzcze Aodoﬁc{ﬁﬂ@dq &pyidin-4-yl- pyrazo|0[1 5-

a]pyrir@[d?%?—?@{?ﬁqz%@%wgﬁi%&%-%’rngylic acid ethyl ester gave ethyl 3-[3-(7-

fluoroyiH-ipgazor-GtybE 2t pwidi]-prytiyrdzalobt, -ajyyimddia adlki-ezabiaypel322. 1joctane-
oo BOGRELI A o8 (Bl ol s Mfctonng prtogon y -

HPLCi Mypdpt.-BiibHL.2- one provi ded et hyl 3-[ 3-
(2-oxo0-2, 3-di hydro-1
H pyrrol o] 2, 3-b] pyri di n-4-yl)-2-pyridin-4-
yl pyEgamaple[ 1, 5- algyri m di r3-(7-@hlpro-6-fluoro-1H-indazol-4- yI) -7- (8-ethy|-8-

azabigy B o e MLt SRR 2l rp ey e ko dobiep it

15 Exanpl e 87:

7-(8-Ethyl -8-azabicycl o[ 3.2.1]oct-3-yl)-3-(1H i ndol -
yl)-2-pyridin-4- ylpyrazolg[1,5-a]pyrimdine NN, N
~~-) N HN -98 WO 2009/ 108838 PCT/ US2009/ 035422

Fol |l owi ng the procedure Exanpl e 63, Step 3,

7- (8-ethyl -8-azabi cycl o[\3. 4. 1] oct
3-yl)-3-iodo-2-pyridin- pyrazol o[ 1, 5-a] pyri m di ne
and 6-(4,4,5,5-tetranet hy| -

[1, 3, 2] di oxabor ol an- 2-yl gave

7-(8-ethyl -8-azabi cycl o[ 3. yl)-3-(1

Hi ndol - 6- yl)-2-pyridin-M-yT 20l o[ 1, 5-a] pyri mi di ne

in 31%yield foll owi ng purifi
449.3 [ M+H]. Exanple 88: Eth NH

3-[3-(2-0x0-2, 3-di hydro-1 i -6-yl)-2-pyridin-4-

yl pyrazolo[1, 5-a]pyrimdin-7-§l]-8-azabicyclo[3.2.1

] oct ane- 8- carboxylate OTO-11- N NOVN~ HN O Steg 1:
Accoptfirnly Acsording tortioe epgedurgfof Exampleet 4 Stenst &g, @bromo-2-chloro-

1,3-difUPEEUTRAK 12REYe8 7-chioro-6-fluoro-4-(4,4,5,5-tetramethyl-1,3, 2-dioxaborolan-2-yl)-
1H-indazole as a white solid. MS: 297.1 [M+H].

|0N by RP-HPLC. 5 Ms:

Step 2: According to the procedure of Example 63, Step 3, 7-chloro-6-fluoro-4-

(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indazole and 7-(8-ethyl-8-
azabicyclo[3.2.1]oct-3-yl)-3-iodo-2-pyridin-4-ylpyrazolo[1,5- a]pyrimidine provided 3-(7-
chloro-6-fluoro-1H-indazol-4-yl)-7-(8-ethyl-8-azabicyclo[3.2.1]oct-3-yl)-2- pyridin-4-

ylpyrazolo[1,5a]pyrimidine, trifluoro acetate salt, as a yellow solid in 7% vyield following
purification by RP-HPLC. MS: 502.1 [M+H].

[0004] Example 83: Ethyl 3-[3-(2-ox0-2,3-dihydro-1H-benzimidazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-7-yl]-8-azabicyclo[3.2.1]octane-8-carboxylate

-95-
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10 provided
6-(4,4,5, 5-tetranet hyl -[ 1, 3, 2] di oxaborol an-2-yl)-1, 3-d

w0 bopdnessssrdol - 2- one, whi ch vvas used in the neRCT/ESWPI/035422
wi t hout purification. oStep Fol | owi ng the procedure
of Exanple 63, Step 3, \g(\s/. odo- 2- pyri di n- 4-yl -
pyrazol o[ 1, 5-a] pyri m did<7-yl)-8-aza-bi cycl o[ 3. 2. 1] oct
ane- 8- carboxylic acid | ester and 6-
(4,4,5,5-tetranet hyl -[ , 2] di oxaborol an-2-yl)-1,3-dih
ydr o-i ndol - 2-one affor -[3-(2- 15
0x0- 2, 3-di hydro-1 N
H i ndol - 6-yl)-2-pyri di AN
-yl ]-8 azabicycl o[ 3. 2. 1] oct
yield foll ow ng purifiiég
[ MtH] . Exanpl e 89: 0

2-Chloro-5-[7-(2, 2- dlnethvl-l 3- dloxolan 4-yl) - 2- pyrld

n-4- vyl yrazolo rimdin 3 henol -99 WO
20097359(5’8 3 @@W&Eﬁ@béﬁ@‘%ﬁ@?”z%ﬁ@ Z0lRy (34199¢15-35 mmol) in
methaRbl 01m|_ wad Ldded s@ﬁuu{h %of&?dr?&e '0203 mdf5.35 mmol) and cobalt(ll)
Chlorl%Lg 2-dinmeth d| oxol an j) et hanone

a/er@’tea&k?&r @ené 5@6 mwe >prTa@er€ed¥ sSiATKRA 1ot 3 hours, then

cooled:QHTTﬂéBmC@émw&urel@@azﬂlterécﬁla reddve 1B86Dlatin sa}d: PMA softent was
m %7 was heated to 100C for 19 hours. The sol vent was

evaporgig ‘Sat%ﬁj&pe@"-hW&%radfj@@tf’egdh%rr%@[ﬁ wag exgpcied gt ¢gr, (3 x 30

mL). Vhé GoHbiredl orghie SitlhdR @kle \dﬁéd wew fsb@dmbyulfal?e ofileil Mnd then
e utjn

chromat o raph cartridge , o
concef G dhvaGD. & RV s ST Reehed 2 eTHe ] E08A% vield). Ms:
187.0@lM]. acetate to afford

2E) - 3- (di net hyl anmi no) - 1-[ (4R) - 2, 2-di mret hyl -1, 3-

di oxol an-4-yl] prop-2-en-1-one as a |ight brown oil

(1 45%0 %516%3% g&%ﬂ%?%f[%g% ?ﬁgﬁdﬁmeﬁﬁwwu% mmol) in

THF (30dnlo)xwa%1added !lr@hysgerpr(@pWZQ €966 - romel)(aodltc}@thglamm%ﬂ 15 mL, 13
ly) snan i i ns - . | - 4- -

mmol)“'gﬁd h@ % qﬂ})rg& r@éﬂé@@o AP RE t)gH irbr¥45a(%:égt h&@g?{t{jﬁg ?84\_/%ﬁt)was then

evapomtsd rveaatele(@OanL)]:mdd@d aghthernmixtuth was sairacted witasthyhagetate (3 x

30 mi))eFRY i%ﬁnibTh&\ﬁ%?ryﬁnic g?{gﬁt?%\}gré g %Q%@Sooﬂ%&ﬁg%?fiﬁ%&d, and then

olo[1,5-a]pyrimdin-7
-8-carboxylate in 42%
y RP-HPLC. MS: 509.3

] ute ( or onet hane
concepirgiadiicyaowr. el hgatsisisiie wvash pyeifiadr by @dicacg@é@h@nmmramy to give 4-

bromcpll @%ﬂg&’j ggnzc)%ﬁ(lﬁafgl Q)O@QQOPMQF% ')(65& y@c% -@1%1? ES

over nmagnesi um s at e, tere
concentrated i n-vacuo. The residue was purifled by

\?V: ? thg%phiyI Tcot]ﬁrgq lalltﬁc%gqr aptgﬁ/)mgﬁﬁg rd‘l:hryldpogt?endigﬁrzidazeoll Etolng%m mg, 3.29
mmol Zin@N8002mHK ) Avd écﬁ)ededanldmfabete](SBS g, 10.9 mmol), 1,1-bis(diphenyl
onos SR S b G (434 B 78 b v bisqipacgitonoror
(1.67 g, 6.58 mmol), and the reaction was degassed and heated in a microwave reactor for
30 minutes at 150° C. The reaction mixture was then filtered through a pad of Celite™, water
(60 mL) was added, and the mixture was extracted with ethyl acetate (3 x 30 mL). The
combined organic extracts were dried over sodium sulfate, filtered, and then concentrated in-
vacuo to give 4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-1,3-dihydro-benzoimidazol-2-

one, which was used in the next step without further purification.

Step 4: According to the procedure of Example 63, Step 3, 3-(3-iodo-2-pyridin-4-
yl-pyrazolo[1,5-a]pyrimidin-7-yl)-8-aza-bicyclo [3.2.1]octane-8-carboxylic acid ethyl ester and

-06 -
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(0.048 g, 4.7 %9. MsS: 423 [ MrH . Exanpl e 90:
7-(8-Ethyl -8-azabicyclo[3.2. 1 Joctan-3-yl)-3-(1
woRiondessss - 4-yl ) - 2- 20 PCT/US2009/035422

4-(44@54%%“%’[@1{13%%%%&8{! -9y %%?T%@%&ﬁz&midﬂzo%-%e afforded 3-

[3-(2-¢02. BJQQWG@'—U%@AQ@W@B@@ 4tyl)-BlyndintAhd-ryrazoebiup-elnyfimidin-7-yl]-8-

A A e O TE
HPLCI—MSnQéQél[M’thl ch was used in the next reaction
W thout further purification. Step 2: The reaction of
7-(8-ethyl-8-azabicyclo[3.2.1
] oct Brardpl¢| B4:3Bt0d 03-B3-(1pint 6l 43yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-

y']-8' c&@%:&gfﬁog%{%{egnc@](tﬁ% | rin gl ged:Moigbor olan-2-yl)-1 H

|ndazol e, using the procedure of Exanple 20, Step 7,
provided 6.3 ng (4%yield) of 7-(8-

et hyl - 8- azabi cycl o[ 3. 2. 1, ]ogtan 3-yl)-3-(1

H i ndazol -4-yl)-2-(pyridi ~yT)pyrazol o[ 1, 5

a] pyri mdine asayellow id. 1H NVMR (400 MHz,
CD3CD) 6 8.57 (d, J=4.4 1 H, 851 (m 2H, 7.71
(d, J=5.2 Hz, 2H), 7.65 (" J=8.4 Hz, 1 H), 7.52 (m
2H), 7.24 (d, J=7.2 Hz, LA),N 10— 13 (d, J=4.4 Hz, 1
H, 4.42 (m 1 H, 3.22 (q, £, RH), 2.68 (m 2H),
2.30-2.49 (m 8H), 1.46 TN, {=7.2"Hz, 3H). Ms: 450.3
[ MtH] . Exan'ple 91: Et hyl
3-(3-(3-(1, 3, 4- oxadi azol - 2 nyl)-2-(pyridin-4- vyl
)pyrazolo[1l, 5-a]lpyri md i | )-8-azabicyclo[3.2.1
]octane 8- carboxylate oYo'-"H~-- NN \ /N N/ \' N N

% ol § A FIRIE A SRS S

pyraz&@dp, Sﬂm]pyﬁmMW pi-Beeratbidyalof 22 1 lmtamneﬁscaraomllt raoiglesthyl ester and 4-

t.npspher stirred, vi ou rn|
(445 2T RE Ve o Raee R 21 TRl ByRe ke b §aa rHndol
4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-8- azablcyclo[3 2 1]Joctane-8-carboxylate  in
51% vyield following purification by RP-HPLC. MS: 493.4 [M+H].

Example 85: Ethyl 3-[3-(1H-indol-6-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-
yl]-8-azabicyclo[3.2.1]octane-8-carboxylate

According to the procedure of Example 63, Step 3, 3-(3-iodo-2-pyridin-4-yl-
pyrazolo[1,5-a]pyrimidin-7-yl)-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid ethyl ester and 6-
(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-indole provided ethyl 3-[3-(1H-indol-6-yl)-2-

-97 -
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vacuo to give a pale, yellow syrup that crystallized
on standing. Recrystallization from ethyl
wa@e@bassthexanes gave PCT/US2009/035422

A S AT TP octlotlo T
yield follquangpifispliesniy RP-HPL G M AdPM 11 1. 06 g, 4. 71

nmol ),

4,4,4' 4,55 5,5 -octanethyl -2, 2" -bi (1, 3, 2-di oxaboro

| ane) EfardPled 865. Bthymd|3}(2-dxod, pdhasmi- 1HRpy@eeRa-B|pyridin-4-yl)-2-

. (1.32 A5 mol added 30 ni) and

pyrld|r§-€[—lﬁ&yrgz%€)@(Sd%BﬂgwgEnb%e@li-gﬁiza@wmgé&%g?ne-g-carboxylate

di chl oropal | adi un(ii) (0.0993 g, 0.136 mml). The

vessel 25 was capped and pl aced under a nitrogen

at nosphere, heated to SQDC Bnd stirred vigorously for

about 4.5 hours. The reachironwas cool ed to room

tenperature overni ght andNhen poured into water and

ethyl acetate and the regulfing mxture was filtered

through a pad of -101 09/ 108838

PCT/ US2009/ 035422 Celite Jhe | ayers were separated

and t he aqueous phase wag WHSH i

portion of ethyl acetate.xHs

dried over magnesium sul fate, then filtered, and

concentrated i n-vacuo to yise @ brown syrup that

solidified on standing. sr4de solid was dissol ved

in a mxture of dichloronetﬁbne and et hyl acetate,

adsorbed onto 5 silica, and purified on a 40 g silica

col uBtept & fecacedindeo dbs iprestdber oh&kamplet 40,, Step 4, 4-bromooxindole

2= (34 , D, B , : . .
provie Lo Ry By S BRI 2 ) BN o2 s ch wes
used indlzoohext cep2@thgut Atkifi8attdn. as an of f-white solid. M

273.2 [MtH. Step 3: A small vial was charged with

et hyl 3-(3-io0do-2-(pyridin-4-yl)pyrazolo[1,5- a] pyri

md btdpy -Adcbrdﬁrg%ahé Bk @ind-of Exémll)%cé@@t@p' 8- £.a-Ra8 Yl pyridin-4-

ate 40.1006_&, .200 mmol ), 2-&3- 0 . .
yl-pyrgzolof1.8-adpwristidiarfet h§eza-bigydolg b idagigref aaraxylio aid iy ester and
4-(4,4 %-@@%{{9@,Q]d(&a@&%%ngz-yl 1 288nyar8lindol-2-one provided ethyl 3-[3-

[1,1ﬂ-b|s di phenyl phosphi no) f err ocene] o
(2-oxqq2.Steliidesy HTF%Q(HP'(&%?(’g‘P}py('@'PtﬂIﬁ)zzzﬁ))/“@f‘ 12Y'Rrar9lolT. Sagimyrinvgin-7-yll-
8-azabiéydiBfd.2. 116ctAlE-8 cHiosk AR iMa5%AMEl 8 tolidMirRO ARSI A RINHPLC. MS:

ca?%%natl (0.3 nm, dﬁ600 nngﬁ) and the result?ﬁg
511.2 Mtk ogeneous orange nixture was rigorously degassed,

pl aced wunder a nitrogen atnosphere, and heated to 80

C. After 3 hours, the reaction was cooled to 15 room

t enpE&rarhplee8and-(&Ethyi-8aizalvieya[§Rt1]ocHeyl e3-(id€inde by i)-@rpyridin-4-

' 2. Wi th acetonitrile and filtered through a

ymymg@é“g¥g@g@ﬁgﬁ%ﬂnsulfate and CeliteTM After renoving

the solvent in- vacuo, the resulting dark brown syrup

was purified by sem -preparative RP HPLC to afford

et hyl
3-(3-(3-(1,3,4-oxadiazol-nyl)phenyl)-z-(pyridin-4-y|)
pyrazol o[ 1, 5-a] pyri m di neP~yl ) - 8-

azabi cycl o[ 3. 2. 1] oct ane-
yel l ow solid (0.0408 g;
Exanpl e 92: tent-Butyl (
H i ndazol - 4-yl)-2-pyridi \ /

yl pyrazol o[ 1, 5-a] pyri mi di B~ 7-YI ] phenyl } - 2, 5- di azabi cyc
lo[2.2.1 ]heptane-2- carboxyl

rboxylate as a bright
% . MsS: 522.1 20 [MHH].

-98 -
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- 102 WO 2009/108838 PCT/ US2009/ 035422 oYo> / <\ N
FNNN NNStep 1: tent-Butyl (1

W(SZ@S)“’@?’SM acetyl - 3-fl uorophenyl) -2, 5- PCT/US2009/035422
o a2 0N RNEY B3y el R ntnRe o£ 3600018 S0BURG 02 oo

3-yl)-@IpSOQrwzndbr%yA@yr@[zdo[z Stalnginidine- 2- caer)XyI at e6-(4.8.55-ptramethyl-

[1,3,2]%@@%%&1%-%0% 'ﬁ%orlné;%?} Ti48:gthy6-57hiqycigl3-2.{laph 3y 3-(1H-indol-6-
yl)-2-pyridin-4oyipyresldhSczipyyonidine I(103’E§’52ylf§jd fallavring Yutikgatiomdye@P-HPLC.
MS: 41'@_'P§M$9Lut| on was heated at 70 C for 36 hours in an

6]

bat The m xture was then cooled to room
tenperature, and diluted with 10 100nL of ether, and

N Gl s CY T SN A

ylpyragolofai ey rinhian-Z-9 st arabicetiber2.11astens s wartdxgaieed over
sodi um sul fate and concentrated to yield a residue
whi ch was purified by silica gel chromatography
(12:88, 'PrOH Hexanes) to give 0.290 g (87% of
tert-butyl (1S, 4S)-5-(4- O~
acetyl - 3-fl uorophenyl) -2, §-di azabi cycl o[ 2. 2. 1] hept ane-
2- carboxylate as a white'splid. MS: 15 335.2 [M+H].
Step 2: tert-butyl (1 S 5-{4-[(2E)-3-(di m et hyl am
i no) prop-2-enoyl ]-3- fluorjophenyl}-
2, 5-di azabicyclo[2.2.1]h ank- 2/Ta boxylate - 103 WO
2009/ 108838 PCT/ US2009/ 0854 N C// NNNBoc O A
solution of tent-butyl (1N
S, 4S)-5-(4-acetyl -3-fluoroph
di azabi cycl o[ 2. 2.1 ] hept ane- 2
1.26 mmol ) and tert- butoxyhnNs(di met hyl am no) net hane
(0.8 nL, 3.8 mmol) in 3 nL THE was heated at 100 C

o]

Step 1: According to the procedure of Example 40, Step 4, 6-bromooxindole
provided 6-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-1,3-dihydro-indol-2-one, which was

used in the next step without purification.

Step 2: Following the procedure of Example 63, Step 3, 3-(3-iodo-2-pyridin-4-yl-
pyrazolo[1,5-a]pyrimidin-7-yl)-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid ethyl ester and 6-
(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-1,3-dihydro-indol-2-one afforded ethyl 3-[3-(2-
ox0-2,3-dihydro-1H-indol-6-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]-8-
azabicyclo[3.2.1]octane-8-carboxylate in 42% vyield following purification by RP-HPLC. MS:
509.3 [M+H].

Example 89: 2-Chloro-5-[7-(2,2-dimethyl-1,3-dioxolan-4-yl)-2-pyridin-4-
ylpyrazolo[1,5- a]pyrimidin-3-yl]phenol

-99 -
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5 overnight in a sealed tube. The reaction m xture was
concentrated and then diluted with 1 nL water to
w@e@eilpisssat e t he desired product. The aqueous PEEES200H635422

decanted and the residue ywas washed with water. The

resi due was dissol ved i , washed with water,

dried over NaSO»4, and f\jftered. The filtrate was

evaporated to give O. 455 g &93% of tert-butyl

(1S, 4S) - 5- —

{4-[ (2E) - 3- (di net hyl am\o

}-2, dlazablcyclo[22'\i]

a yeIIowsolld M5 390.2 [

H i ndazol e- 4- car boxyl at e ON N H To a cold

(0-5 C) solution of rret hyl - 3- agn no- 2- net hyl benzoate

(16.6 n., 19.0 g, 12 nol) in chloroform (200 ni -)

was ateet Adpdplinsef Aa@ é27.¢4 mmm)b@f tHARR2 28limethypl, Zgdiojgan-4-yl]
ethanm )(prteBérlee‘%%g?rP%]\%éI) 'tHererQeJu‘Pé oﬁSWth@omrﬁhﬁcétﬁﬁgl M(ﬁ‘@) 1517-

ture was to warmto roomtenperature and

22, 1%‘160 it OYMF-BMAL (4Qouk) was hepted twa@Oa@d@rd% ossTgnsolvent was then
| d ' -+ -

remov%e%g&ere&jgc%fsa ﬁ%u E Wg % t%rgg/? \rng )r(BfIf gﬁé %Fddhag)dlrvga?’s Surified by

Blotageﬂécmpmmphma@mee@s) oelpibrgwitle nap@nadleut ef ethyl acetate/hexanes

(2 Y00, U950 SERBRL S P L Sy RS ey, o

dloxolyméhdﬂ e: o]y 6+end1 -pes agladightTnewn el { déig. 2\’?&3 o/&‘)O M$ e20®d [Mith
concentrated hydrochloric acid and the resulting
m xture was heated at 50C for 2 hours. After cooling

Wi t hs&ar;b 2: @esddioR, of {218- §@J|r1déth?|ﬁm\nﬂ)‘-}-1t{@ﬁ?)fz E—dmﬁeﬁh;ﬂH 34ioxolan-4-
a 50% %t assi um h|¥ldr oxi de sol u

wi t h
vil pr?%&ﬂ”f ABE BIO8 Gad-Tdnnelt 3 @y(5fq”[“f‘?%f@yé'ﬁ'”'%'sﬂéayrazo' 4-yl)-
phenoWl (o 73V§it(56063ﬂﬂﬂ1d|))r|h edeli®adtt b ehL) v 1batdd aieidWC f&r 19hours The

H | ndahzol e- gr poxyl at_fF as a bel e sol i é\f P
solver[tw@_ﬁ 9215re§@(§/r§ 4in- Vﬁz@y%w hg r? rélgpfcal 9) Was diluted with
dlchlohbrﬁélﬁiﬁ@t@ A G ahBaKy loagshics Wé%wam&wﬁﬁ/sémgg aqueous sodium

CT/ US2009/ 035422 CC% \1 SO2Ph . To a cold .

blcarb@f)atgd X%U&ﬁ ledp ITuﬁ]qggﬂ}l?%ye@d%edgovqgn@grwﬁym sulfate,
filtered, rbn@“%n(:&@trat@dl—)n V@cﬁloa@’ﬁ*@%é’fﬂeh\%s %urlfled by Biota eTM chromatography

Hi ndazol e- 4- car boxyi ate (2

(cartridge A0s), Jelung Wlthcﬁ@bﬁ acelgtsp | to ordy - ng)rorqq{) S)r?@%-glmethyl 1,3~
dioxol@N-8Ly g@z ?ﬁrd.rp@l LyRfyrazol® AWLES gﬁnﬁd.ﬁheynbﬁéwl tatsragyérb%tdays@aume solid
stirred’at 5 Cfor 1

m nutes. A sol ution

(0.0485 1 BHIMBT 43 IMHl or i de (1.9 nL. 15.0 mmol)

(@)

p-¥-gnoyl ] - 3-f | uor ophenyl
ept ane-2 10 carboxyl ate as
Step 3: nethyl 1

Example 90: 7-(8-Ethyl-8-azabicyclo[3.2.1]octan-3-yl)-3-(1H-indazol-4-yl)-2-
(pyridin-4-yl)pyrazolo[1,5-a]pyrimidine

- 100 -



10

15

20

25

was then added dropwi se and the resulting m xture was
stirred at 5 Cfor 30 mnutes and then at room
wa emwpaossstire for 3 hours. The m xture was pourBCI/O82009035422

ice and, tlhgsﬁigltli&érjipe dur%oéfel.?%@qje ?é’ ét’{abtg at Br?Hno 1V|Vﬁ§1iasgole was

W th water an
convemed (i ér{ 145 -tadramethyl- 1}&2 d@aamrelan%sdkﬂdvmaaolé th@crawas used in

10 Step 5:
the nere%‘éﬁwoZﬁJy:t@lﬁm ﬁ%]”ﬂg |ndazol 4-yl iomat hanol CH2OH

SO2Ph To a suspension of nethyl

ééggfﬁ%% et ol Tl PR o qi‘é? et Blnde Bypvrian-

4-yl)pyrakolof H- @]dgzbeﬁudlnlet hi witn bOQ@MdBlﬂi@tram@tr@I 2 3OMiis bk bl & 2-y1)-1H-

indazqifisUit IRaroRRrS o8 ERanpl2tSlop t: piicky &8 g ki Yida) of 7-(e-
ethyl-Pdgibidyenfd.2 2]1datd-3- ylt)JaL(tum..bdzarz@hwmzd(@y.s@hmyl)ppraéalopl g

alpyriisetamyeloncsq dof MR AEAMITHE BOE s B, dehdiienth. 851 (m,

2H), 7Th1e(dnJ£6l2r|azv\m) WTB%n(dCQGBamzaquI)PQ%QG(ﬂ] @H)thu$e Vet 2Hz, 1H),
were se

7.13 (Qq\ﬁ'e"o‘&lé"zl’ éb‘ér“ %ﬁnewm&%@ WF{#. b hyA O lBe 2t 2. 49 (m, 8H),

1.46 (pgn‘pgmgdgH?rmsnusogwer were dried over anhydrous
sodiumsultfate, filtered and concentrated in vacuo. 20

The crude oil was purified by silica gel

oxonel B0k Mot at BT o y0 ot b0 57 A g 2Pt 2 pyridin-s-

yl)pyrézblc([bﬁeﬂwrlsrudlﬁﬂmy) §-akabicyotdd.d/1]ottaneldrearhexyddtas  a
white solid. Ms: 289.1 [MtH]. Step 6:
1- (phenyl sul fonyl)-1 Hindazol e-4-car bal dehyde - 105
WD 2009/ 108838 PCT/ US2009/ 035422 CHO N / N S@2Ph A
m xture of [1-(phenylsulad -1
H i ndazol - 4-yl ] net hanol (13.0 g, 45.08 mmol) and
Dess-Martin peri odi nane .9 g, 54.0 mol ) in
di chl or onet hane (420 nl) stirred at room
tenperature for 1 hour. The reactl on was quenched by
stirring for 20 m nutes thrNg o/ Sat urated sodi um
thiosul fate solution (108wty and4 saturated sol ution
of sodi um bicarbonate (75

The two | ayers were
separated and the aqueous Ia.

NgS~extracted wth
nmet hyl ene chl oride. The conmbiT®d ¢ danic |ayer was
dried over anhydrous sodium sulfate, filtered and

concsrdpr at/eéuép@n\s@atw 3-OrBobesadhydragide (e.de ¢ e7igdmnwas) in triethyl
orthofgrlmsa e (X(? ml, 240 mmol) was brought to reflux under a nitrogen atmosphere and
stirred vigorously overnight. After cooling to room temperature, the solvent was removed in-
vacuo to give a pale, yellow syrup that crystallized on standing. Recrystallization from ethyl
acetate/hexanes gave 2-(3-bromophenyl)-1,3,4-oxadiazole (4.86 g; 77 %). MS: 223/225

[M+H].

Step 2: To a mixture of 2-(3-bromophenyl)-1,3,4-oxadiazole (1.06 g, 4.71 mmol),
4,4,4' 4 55,5' 5" -octamethyl-2,2'-bi(1,3,2-dioxaborolane) (1.40 g, 5.51 mmol), and potassium
acetate (1.32 g, 1345 mmol) was added DMSO (30 mL) and ([1,1-
bis(diphenylphosphino)ferrocene] dichloropalladium(ii) (0.0993 g, 0.136 mmol). The vessel
was capped and placed under a nitrogen atmosphere, heated to 80° C and stirred vigorously
for about 4.5 hours. The reaction was cooled to room temperature overnight and then

poured into water and ethyl acetate and the resulting mixture was filtered through a pad of
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met hyl ene chloride and run through a silica gel plug
to yield 12.65 g (98% of 1- 10 (phenylsulfonyl)-1
woRiondessss e- 4- car bal dehyde as a white solid. MIT/BS2009035422

Cellte{MNH"Hl I ?%%DWZ e] gpida tgﬁ’%ﬂﬁ}/’[h?%qg?%n%%%se \Na%)wlqsh?\? with a second

porhorS@BF?tlnyI écet’at)et quEB mmtjmeéqu@ayllcswefremylbgi -oler magnesium sulfate, then

flltere#ér{qjd@cﬁ%lar? g%&%lo?%g%?% 6r%%/23$/rt% éﬁsgldg o%tg delng The

crude(sibl?d ¥ag, d|s$QIde’ |marm|xtuchﬁof Dlﬂﬂdtfm)e @lndletﬂg/l Boetahae adsorbed onto

e BB I U (A L PR st P 45

tetramet)yl-dyscl- dlsnznbcquiym Zew)obhrml) 1.83- cma):hamls (ﬂéatgeéh 8eft) 4SaCoff-white
solid. P%rz% fs- The yell ow m xture was cooled to room
erature ‘and poured in to ice-cold solution of 3N
HCI (250 nL) and stirred at roomtenperature for 18
hours, The vyellow solution was extracted with et
(2X28t8Pra: A sifell WS Riargatt winabYE & oppRcpuis wi“twpzr@m'oﬂ 5
a]pymihla%’rlﬁ}l) 8(—&%19@90@3)2 1]$Btan§-@rd@kmﬁ<9latéﬂ (oe|>9b6 agt S0.260 emmol) 2-(3-

tral -
(4.4.5 ek D3P oRRe Qg -p SDBRAVI 3 frobedio s GATREY o 0.286
mmoI)NI 1, blﬁ@fﬁ@hﬂph’&bﬁlho)f@f&eﬂé] @thb@phlléi‘ilﬁn(ﬂﬁ(@omi 876012 mmol),
o

henyl sul f on
and DMEt f?d’ﬁkbl o R W'Xiur(apwﬁsu Qﬂdﬁd@'\" JAYEOUR FATIHE GEL AR (Gyd ML, 0.600

mmol S 8hd &he P&ultﬁg&aé@elbb@'r\ﬂous orzlr@gfé mduE0R¢ 198R%8ly degassed, placed
PCT/ US2009/ 035422 St e% &

under g niegenat m@s e)re39 >nela dnto §0y PAfigr I:.?;>y}055':‘(-_,,|the\;regg:.,tilC)frpéNaiu'ﬂ\ﬁg)oIed to

room Yemperd¥ureH# Nﬁeﬁ%v@rrﬁ@tdTKé)Crﬁdé:}eeﬁ:ﬂbMWaQrdlluted Wlth acetonltrlle and
di met hyl formam de (13.0 nL, 254.3 M

f”tere@rﬂﬁfﬁwrt@ B2% 6f MagmRsiEM pHEEHABEH <Lty erreapvtng tgenq_olvent in-

vacuol% %SUH% Bark%}GWB r%?rupaNé@%Hrllﬂeldn&/ &ﬁltﬁéﬁar%% RPIHBIES to afford

hi's m xture was dropw se
ethyl SO| ?uﬁ @n(10’:f4-2xzqd1a2(%ﬁélﬁph@rml)f?owngmf yI)pyrazoIo[1 5-a]pyrimidin-7-yl)-8-
azabldi}'cloFﬁj@qﬁchaﬁelé éargoiypa)fé 'ag'deﬁngly)aﬁ‘évV%BIW@) 6@80@ 392%) 2MS: 522.1
in chloroform( , heated to 80 an
M+Hst i rred for 18 hours The reactl on was cool ed to room
tenperature and quenched with ice-cold saturated
sol ution of sodium bicarbonate (500 nlL). After
ext r Bgampla @Rt h BBy hat®)4S)- h{@fledF[Gﬂ&HhmO(41—)3(IJRQoyridin-4-

ot e QunETE Su T2 et Rl 2 M B fe R e e

evaporated to yield sem -solid.
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The crude m xture was di ssolved in dinethylformam de
26 nmL) followed by the addition of hydroxyl am ne
whywpoedsbori de (1. 77g, 25.45 mmol) and stirr edP@L/USIHOND35422
tenperature for 2.5 ofjours. ter cooling to 0 C
phosphor us oxychloridgzré. , 32.2 mmol) was added
and the mxture stirregd overnight at room
tenperature. The reaeti gy was quenched with ice-cold
15 saturated solutio sodi um bi car bonate. The solid
was col lected by filt fon, washed with small anount
of ice-cold water and dried. The crude solid
3-chl oro-2-(1H i ndazag yl)-3-
(pyridin-4-yl)acrylo | e was di ssolved in ethano
(80 nmL) followed by ¢t addi ti on of hydrazi ne
monohydrate (3.0 ni, 95.6 mmol) and heated under
reflux for 2.5 h. Afte cooklng to roomtenperature,
FEd by eyapo ativon. The crude

chr omat ogr aphy, el uti nyg
di chl or onet hane (2-12%
yield) of 4-(1 Hindazol -
H pyrazol -5-anmi ne as a bel
Step 9: tent-butyl (1 S, 4S)=F
H i ndazol - 4-yl ) -2-pyri di n-4-
yl pyrazol o[ 1, 5-a] pyri m di n-7-yl ] phenyl } -2, 5-di azabi cyc
lo[2.2.1 ] heptane-2- carboxylate - 107 WD 2009/108838
PCT/ US2009/ 035422 Boc N N F NONL1\ /N NN NH A
m xt Bte@ of tenmt- butylter( B&yHUS) - 5- { 1S, BERE)4-3eétgli-Irfledrbptienyl)-2,5-
171304 I uor ophenyl } -
dlazatﬁ? el?%af e?[% J?X%?Lﬁ hept ane- 2- car boxyl ate (2. 3g,
5.9 mml) 4-(1 Hindazol- 4-yl)-3-(pyridin-4-yl)-1
H pyrazol -5-anine (1.59 g, 5.75 muol) and
trifluoroacetic acid (4.4R 557.5 mol) in 25 m

to give 4.7 g (80%
ridin-4-yl)-1

. Ms: 277.1 [ M+H] .
3 fluoro-4-13-(1

of ethanol was stirred o t e rature overni ght.
The reaction m xture wag ) e§ NBeol ed and
stirred with saturateddso On o odi um bi car bonat e.

The solid was collected by filtration, washed with

wat er and dried. The crude solid was purified by
silica gel chromatography (3-6% ' PrOH CH2Cl 2). Further
purification was achieved by recrystallization from

?gtr t %égﬂ ?I[Jt(l(%t %&e éytgg%rté)%{t% f%‘) um%%é‘i&fé{?%?}hethane-Z-carboxyIate
(0.2 gH! inmdalx ol 4 Arﬂ_yd)f)Hl\ZtP.ﬁy‘r-(Zj#-rd#I@o;dppym;&)BMamp&e 0.4 pyli ri2dnmol) and
potassmmyca]rt?onapeylo}%% g, 4 mmol) were added. This solution was heated at 70° C for
36 hours in an oil bath. The mixture was then cooled to room temperature, and diluted with
100mL of ether, and washed with water three times. The aqueous layer was then washed
with ether, and the organic layers combined. The combined ether layers were dried over
sodium sulfate and concentrated to yield a residue which was purified by silica gel
chromatography (12:88, 'PrOH:Hexanes) to give 0.290 g (87%) of tert-butyl (1S,4S)-5-(4-
acetyl-3-fluorophenyl)-2,5-diazabicyclo[2.2.1]heptane-2- carboxylate as a white solid. MS:
335.2 [M+H].

Step 2: tert-butyl (1S,4S5)-5-{4-[(2E)-3-(dimethylamino)prop-2-enoyl]-3-
fluorophenyl}- 2,5-diazabicyclo[2.2.1]heptane-2-carboxylate
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di azabi cycl o[ 2. 2. 1] hept ane- 2- carboxyl ate as a yell ow
solid. Ms: 603.2 [MrH]. Exanple 93: 7-{4-[(1

W®2009)10883%6- di azabi cycl o[ 2. 2.1 PCT/US2009/035422
] hept -2-yl]-2-fluorophenyl}-3- (1 Hindazol -4-

yl)-2-pyri dfsa™a- yI pykazol o[ 1, 5-a] pyri mi dine - 108 WO
2009/ 108838 P 20 35 HN N FNN NN NH
tent-Butyl (1 S, 4%)- - goEO:NHOC[ 3-(1

H i ndazol - 4-yl) -2 pyr n- 4=yt pyrazol o[ 1, 5-

a] pyri mdin-7-yl]phenyl }-2,5-di azabi cycl o[ 2. 2. 1] hept an
e- 2- par bogopitmhe (243 dgertdul)l Mol()S wass5-(dHassigl3:edbrophenyl)-2,5-

dazalf A B BRI R R B aed S %ana % e T @eul (THG)  and fort

butoxyBis(tlitiegthp@sinsinmdth@t @.8 h0omB.8 amps) at 3ine. THF Washibedtsd at 100° C

overnigg-Ht:iH parn%ec héZjl tua%.telﬂwej%é{;}gﬂnl rx\fgﬁjb%ﬁ%ls ggrﬁqe?g{rgéﬁgnbttﬁ%gﬂ%?éd with 1mL
water ftd Iptdoifitatenhe dedired pradiued The aljugoes Riyeawds dbeartes afdiehe residue

' i ni mal . t af t hanol . .Th _
was wigSer PSS Tib (el BorRatiEleiyn BIOAT 4RBRY WildFaer. cred over
NaSOW dnld fiterddnTh@filtrgteandd éyapofateeiotgvend.4amg (93%8) ofsertibds/ (1S,4S)-5-

ombj.ned. An ice-cool ed saturated tion of s u
e B R S PRt - oo B e el i 2 e Blane-2-
carbokylldte matai yehow kbikl. s431Be02qM+ti|was purified by a short

silica gel colum (80:18:2, nethylene
chl ori de: nmet hanol : ammoni um hydroxi de) to give 1.9 g
(959 fo. 7= 4k 1HG S) «Hi@zabi cyclo[2.2.1
hepe 35 M8 Fibaefeh ot g
H i ndazol - 4-yl ) -2-pyridi n-4-
yIpyrazolo[1,5-g$8%gin1dine as a yellow solid. Ms:
503.3 [M+H] . Exanpl'e 94: 7-{2-Fluoro-4-[(1
S, 4S5) - 5- net hyl 5-di azabicyclo[2.2.1 ] hept-2- 15
yl'] phenyl } - 3- N
H i ndazol - 4-yl wf i di n-4-yl pyrazol o[ 1, 5-a] pyrimdin
e A mxture of H
7-{4-[ (1S, 4S) -2, 5-di azabi cycl o[ 2. 2. 1] hept -2-yl ] -2-fl uo
rophenyl } - 3- (1Hi ndazol - 4-
yl) - Ze pyaildl{0n-54-0) Ispiutiaz of mkthyb3-ahrys-2medhyi ®ehdodde (16.6 mL, 19.0

4 | 37% 1.0 3. 3. L), 3
a. 0-15860y T Bhdyofital Tkt aissh &SV iss AL anbya] de 125 mL. 0.26
mol) followafd EVEtird@s forss minuess. dhe rrosuttirtgemixéuratwirsealfoaed 3o warm to room
oS 58 L P 5 P o o
and isshimyl eithité ¢83.@ riﬂlQLO.85daﬂIh) diehsatbd entlerwafiux érhooh@tredTheomixture
te nat e

dr Ss. A.satur olution of sadium bi.carb ,
was ogiEd 36 fourR e and PRLE! iR, CYBEITIL O HRE LB Sl Water
was addéd ée tredsdiid, fallbiveatbyosvapotibedo wetcha watie resichet. diheadsidue was
treatea— r\}veith concentrated hydrochloric acid and the resulting mixture was heated at 50°C for
2 hours. After cooling with an ice bath, the solution was basified to pH 14 with a 50%
potassium hydroxide solution. The resulting solid was collected by filtration, washed with
water and dried to yield 17.8 g of methyl 1H-indazole-4-carboxylate as a beige solid. MS:

177.0 [M+H].

Step 4: methyl 1-(phenylsulfonyl)-1H-indazole-4-carboxylate
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crude solid was purified by flash chromat ography
(80: 20, CH2Cl 2/ nethanol) to give 1.7g - 109 WO
wWQQO®9/101533838 PCT/ US2009/ 035422 (87% of a yel POmUS2009/035422
solid. This sol cdopas re-crystallized from hot ethano
toyield 1.4 g (72%9 of 7-{2-fluoro-4-[(1
e azabi cyclo[2.2.1

pyri di n-4-yl pyrazotey 1, 5-a] pyri m dine as a yell ow

solid. Ms: 279.6 [ M+

7-{2-fluoro-4-[(1

S, 4S) - 5- rret hyI 5- oxi do- 2, 5-di azabicyclo[2.2.1 Jhept- 5

2-yl phe % &

H i nda2otald (G157 Cp syspensipn-of sodigprhydade (016 9. 49 Gyrmal) in RMF (20
mL) w%s%ddéd ﬁetrﬁMHhhdd:zol}eLai\lcé\lboJ&/lé\ie (%4’1,3 1%6@%%[)?D<B‘att et al, J. Med.

| uor 0-4-[ (1S dlazalcco£221

Chem QQ,_@, qu%wthnsgwcallameno of 5 minutes and the resulting mixture was
stlrred( é‘ldé"zelfoﬁ‘ly |n)|n@te§’yﬁ\ 's@u'ﬂoﬁ'r oVerYie"f\éQul%}l’ éﬂ@r]déY(ﬁ'M' H5.0 mmol)

3-ch oroper benzoi c acid

was tf(em @@gfd @om\alsmmri)t ¢ ﬁe%mayméwée s Gtirrae ahas Csfor BPeminutes and

then eﬁtroérﬁ%?né&aﬂﬁmrﬁ%{f@ I mtleWss pddied %ﬁltU %’ét arfPfhe solid was
evaporated and the residue was stirred wt

CO"eCEeatw dttedorovaghesnhwish véaien and biriedriBovialdes- 9‘rr93 (91%) of methyl 1-
(phenﬂ@@wn(ﬂ')ﬂgi iA@hdofb- %§rb%9ir£t%0a%%dbé?ye Edilqt Kt seng (vwaghed
wat er and dri ed he crude solid was purified by
S|I|ca gel chromat ography, eIutlng wi th 20% et hano

chl oride, .then w tur of 10%
ot s SR U LR B oo et by ene
chloride to yield 0.121 g (51 % of 7-{2-fluoro-4-[(1
S, 4S)-5- 15 net hyl - 5- oxi do- 2, 5-di azabicyclo[2.2.1
] hept - 2- yI ] phen§3H3- (1 H-|ndazol 4-yl)-2-pyridin-4
yl pyrazol o[ 1, 5-&] pyri m dine as a yellow solid. Ms:
287. 7 [ MFACN+Z 3
S, 4S)-5-{3-Ch 4- f
H i ndazol - 4-yl ) -2- py\rl di n-4-yl -
pyrazol o[ 1, 5-a] pyri n¥?@Ph- 7-yl ] - phenyl }- 2, 5-di aza- bi cyc
lo[2.2.1 ] heptane-2-carboxylic acid tert- butyl ester
- 110 WO 2009/108838 PCT/ US2009/ 035422

To a suspension of methyl 1-(phenylsulfonyl)-1H-indazole-4-carboxylate (3.11g,

9.83 mmol) in a mixture of THF (30 mL) and toluene (15 mL) was added lithium borohydride
as a 2.0M solution in THF (2.7 mL, 5.5 mmol), and the resulting mixture was stirred and
heated at 70°C for 30 minutes. Additional 2.0 M lithium borohydride solution (2.0 mL. 4.0
mmol) was added in portions over a period of 2.5 hours until all of the starting ester was
consumed. The mixture was then cooled and poured on to ice water and the resulting two
layers were separated. The aqueous layer was extracted with ethyl acetate. The combined
organic layers were dried over anhydrous sodium sulfate, filtered and concentrated in vacuo.
The crude oil was purified by silica gel chromatography (3:1 hexane/ethyl acetate, then 3:2
hexane/ethyl acetate) to yield 2.0 g (71%) of [1-(phenylsulfonyl)-1H-indazol-4-yllmethanol as
a white solid. MS: 289.1 [M+H].

Step 6: 1-(phenylsulfonyl)-1H-indazole-4-carbaldehyde
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OfO~01 N A NN NN NH Step 1: tent-butyl (1
S, 4S) - 5-(4-acetyl -3-chl orophenyl)-2,5

waelr@zassss/cl o[ 2. 2. 1 | hept ane-2- car boxyl ate 0 MOT/UBR00MI35422
cl on 5 To a sglgtion of (1S,4S)-tert-butyl
2, 5-di azabi cycl o[ 2. 2. 1] hept ane- 2-car boxyl ate (4.13 g,
20.86 mmol ) (A RO-AL of DVF,
2' -chl oro-4' cet ophenone (3.0 g, 17.4 nmol)
and pot assi um fat e (7.2 g, 52.14 mmol ) were
added. This n1xtureg&@ heated at 100 C for 16 hours,
cooled to roomtenperature and diluted with 200 mL of
net hyl ene chloride. The organic |ayer was dried and
concentrated to yield a residue which was purified

si | i Gamixturg e [&mf@ﬁulﬁw@wbﬁ% Ioéamﬂn@]mﬂtaﬂob(@%a» éﬁt08 mmol)
and D@ésnﬂﬂ!__értﬁﬁpér%dr?ﬁgng@zﬁ §°%4 H&RAFh: didHoryinelHdng (H20mL { §89%tirred at
room terapeyatgee I Ackauy] The E97IcHom BRE AYENCIEdEhyipliFanfand) minptes with a
saturatéd ]sﬁﬁﬂhﬁqﬁo&lfa?%@%&;\ ?Eg P?Sm@g bgioe sRlided BiBed- Jf sodium
bicarbgngte-(73 E)L)sTb@nt\ﬁ%ﬂayyrSawm@@rw%ﬁng it apiQAUS JRNeRyYYap-extracted
with ngetﬁ%lgné RBRBHEY $he [cBmbinkd] &g@ﬁ.@ngye% Wwa{ Qﬁéd’loﬁéte anhy"dléus sodium

09/108838 PCT/ US2009/ 035422 ty
sulfatg, filtered and concentrated in vacuo. The resulfing crude SO|Id Was dlssolved in

methylene chloride and run through a silica gel plug to yield 12.65 g (98%) of 1-
(phenylsulfonyl)-1H-indazole-4-carbaldehyde as a white solid. MS: 287.1 [M+H].

Step 7: 2-[1-(phenylsulfonyl)-1H-indazol-4-yl]-1-pyridin-4-ylethanone

/

N
/
N

\
S0,Ph

A mixture of 1-(phenylsulfonyl)-1H-indazole-4-carboxaldehyde (12.33 g, 43.07
mmol), diphenyl (phenylamino)(pyridin-4-yl)methylphosphonate (17.6 g, 42.27 mmol,
prepared according to the procedure of Tet. Letters 39, 1717-1720, 1988), cesium carbonate
(16.44 g, 50.46 mmol), tetrahydrofuran (246 mL) and isopropy! alcohol (82 mL) was heated
at 45° C for 3.5 hours. The yellow mixture was cooled to room temperature and poured in to
ice-cold solution of 3N HCI (250 mL) and stirred at room temperature for 18 hours. The
yellow solution was extracted with ether (2X200 mL) and ether extract was re-extracted with
10% HCI (2X100 mL). The combined HCI extracts were cooled to 0°-5° C and neutralized to
pH 7-8 using 2.5 N NaOH. The solid was collected by filtration, washed with ice cold water
and dried to yield 15.5 g (97%) of 2-(1-(phenylsulfonyl)-1H-indazol-4-yl)-1-(pyridin-4-
yhethanone as a beige solid. MS: 378.0 [M+H].
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A mxture of (1 S,4S)-tert-butyl
5- (4-acetyl - 3-chl or ophenyl ) -2, 5-
waG@le@2ab8888/cl of 2. 2. 1] hept ane- 2- car boxyl ate (2. 4BQUSAOOB5422
nmol
Y e s e Rveag 2ming 1o 100
C for 3 hours. The mxture was 5 then concentrated in
vacuo and the gu resi due was digested with 75 niL of
di et hyl et W&\, The sol ution was washed with 75 nL of
wat er and 753 N\ sgturated NaC solution, dried
over anhydrous magnesi um sul fate, filtered and the
sol vent was ren NN vacuo to give 2.679g (97% of
(1S 48)-tert -6 e
5-(4-((E)-3-(dms thyI am no) acryl oyl ) - 3-chl or ophenyl ) -2
, 5- di azabi cycl o[ 2. 2. 1] hept ane- 2- car boxyl ate as a
| | ght yell ow foam used wi thout purification. 10 MS:
406. 3 [I\/H—|] Step 3: (1 §545)-5-{3-Chloro-4-[3-(1
H i ndazol -4-yl)-2-pyridin-4-yl-pyrazol o[ 1,5- a] pyri
m di
n 7-Ybla eb@NyPFE* )5scs1utﬂmad|h1e@r¥mbmﬁa’%maeJ(hﬁopmngszscmﬁpl)) was

ylic aC|dtert butyl est a,  sol ution of
added( jj@pwe 2epPIutin )Qf phosphorus oxychloride (9.9 mL, 106.2 mmol), and the

resulti hﬂxtﬁl(eEa/asgst(rﬁHdﬂ'Blt ?‘0/ hﬁ’m'l"thl@GﬁlYﬂuﬂé/\lrvés 8dddy @opRRERYIulio? of 2-(1-

i azabi cycl o pt ane- 2- car boxyl at e gz 6384,
(phen@s@fyn%ﬁylnwl ﬂ_yt)ﬂ (qypﬁa-élimett@nppe (809,144.2 mmol) in chloroform (80

mL), t(dé}érd' t8ig0° € atd stitrebHEYT; Eﬁﬁ&.]rs 5Tﬁé"‘réb%t|(§nlw8§ ¢8ole®to/@oMRMmbperature
mL_of nmet hanol was ad m. of trifluoroacetic

and O&EP%T‘eQnH"“P Hee- P%'Qu?ett'i‘rﬁﬁedsﬁ?'tﬂqrbﬁf wadiugy picpegnaie erS)erm'-) After

extrach@r“m\ﬁthaé% [RetHBARTin &ichirbmetaRe 34 XTEIP ALY, ethfanr%érQ@ layer was dried
ours. The m xture was partitioned between 2

of
over 9&1“&.‘11(06? SRERafidfalen dlteigd: aid Hie Wirats iAoV aostte o y'e'd semi-solid.

The chld%&hbtﬁﬂélt\/\%ssd?ééﬂl\)e@ﬂn dTrhethplrcgmahﬁddOQem) f@t&ﬁve‘éje&ﬂﬂ@t&i&tlon of
ous phase was extracted with an additio

al
hydro’i%“‘ﬁﬁ Wf’qofg'oélp%W Gf Fnet-hafanolrRad SYree b doyp g}%’ﬁp%rature for 2.5

hours PR @B 0NMRY 18 0610, RHoSPHRFUCERYHIHBALES (ITRENESD. QﬂhmélNlNEQb@ded and the
filtered, and t he sol vent was renoved in vacuo.

mixture estiiied Qg ATt FuiPBRoRMRSEHTE- whke peastien é’t‘.PSbgrue:ﬂCf‘?‘?: é("'th ice-cold

satura@sd S(ﬂﬁ‘ﬁdhn@‘t@ﬂ&ﬁrfbbéaibénﬁlreOVhé%oﬁj Waé @ol(48d bpfiltration, washed with
chl or o-

small far”?%ab%l'c%c%ﬂ yaser 3ng 87'??' 4T*3ﬂ Oy 289 of AlgoZ-PYrinapzal-4-yi)-3-

(pyridiA= 4Zyl)élc}y1<§tt"lﬂl’éy|\/\bszdl5sc§ﬂ\lf®2ﬂ1 Ritarel Qé@ L) followed by the addition of
hept ane- 2- carboxylic acid tert-butyl ester

hydrayé\e hy_péﬁt\e (R4S mE19p-& n[rﬂml)_ﬂand h%e@a%| r@fltgqf’or 2 5 h After cooling
to rooht [té&n@"tb@lf@ the (sfol/@ntdrﬁ)as ZeRodbR B -dVapy@lion.2 . heltdie®tprdduct was

purfigy ;A ﬁash shrqnﬁgoeta@hvr SJuting. Wi metheppiin sichiopymsthpng (2-12%

gradlelng_l_séi ;@O%g;%gu gieﬂﬁ oﬁal(ﬁH1n(ﬂalz8I}_4lc-Y@3%P%|ﬂ—Q%3ﬁ-l pyrazol-5-amine
as a beige solid. MS: 277.1 |

Step 9: tert-butyl (1S,45)-5-{3-fluoro-4-[3-(1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-7-ylJphenyl}-2,5-diazabicyclo[2.2.1]heptane-2- carboxylate
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10

NN NH To a solution of

(1S,4S)-5-{3-chloro-4-[3-(1H i ndazol -4-yl)-2-pyridin-4
WO 2009/108838 PCT/US2009/035422

pyrazol o[ 1, 5-a] pyri m di g5.7-yl ] -phenyl } -2, 5-di aza- bi cyc

lo[2.2.1 ] heptane-2-carbaxylic acid tert- butyl ester

(3.370g, 5.44 mmol) i nmL of nethanol was added 25

mL of concentrated 5 Wydfochloric acid solution over

2-3 minutes. The resultilng dark red sol ution was

stirred at roomtenper Ne for 30 mnutes. The

sol vents were renoved acuo and the residue was

di gested with 50 nlL F6f Yfet hanol . The resulting

crystals were filtered god finsed with fresh

met hanol . The danp prd uc‘ s Aui

provi de 2.638g (82% of N
7-[2-chloro-4-((1S,4S)-2, 5-4i

bi cyclo[ 2. 2. 1] hept-2-yl)-p 8- (1H- 1 ndazol -4-yl)-2
-pyridi n-4-yl-pyrazol o[ 1, 5- aTpyri m di ne

bi s- hydrochl ori de sal t as yeI | ow orange crystals. M5

280. 6 [ MrCH3CN+2H] UP 98: 7- LZ Chloro-4-((1

S, 4SP- Suinisray pt oteg- W%zé Dieyetb{(2Ep3{dimgipytaning)pyap-Zanoyl]-3-

quoro@né?M'}-] Z%y({lé-zaH‘cS/ch[ZdZ ﬂ%@ﬂ)t As- ﬁl&artﬁ)xméaé (Zngj 5 9 mmoI) 4 -(1H-indazol-

4-yl)- a\gpb(rlwn 4|\VINI Hprazokd gﬂw 97g [5Q7mmgl)oarw t(ldeproacetlc acid (4.4 mL,
57.5 nErlm%@|n2255mqi'o@7e%epl'oFV\%§Qs[tl?rea 2t rbbfPkrpetdrePORMY Gl Fné Treaction

mixturieneagz 6Yaperaied.- goojngr arfl ptiredy witly paiyaied Beluborn ppyedivm digrsbonate.
The sBiid V\médéd?l%&bﬁrﬂgﬂﬁtrﬁ@éﬁ v&a%h?QQNigv Mte?%nd"@%ld) TW&Scrude solid was

| gest ed sat urat ed sodi um

purifiedjbyfilige rast @wrg@ptggretgh]yt(a-@f/ngr(@u@ﬁzp@) Faiegpurification was achieved
by rec‘r%@é?l%'h@rll k86h H&%Hg}r ET@ﬂ/Heﬁﬁﬁg {J W&d SzQiégdam? of tert-bu 0yl (1S,4S)-

tered, wash Severa ortions

5- {3-ﬂv@r@tﬁai$r(d Hrlé@laaob4gi)x2epwdzeﬂlp¢/%%>[b$ alxly[lmld¢ml7d+]@he¢1yt}(215-
diazatﬁéé @ej&'ta%az carbbkPate ¥ 200 IRR83Rs: 603.2 [M+H].
PCT/ U009/ 035422

bi cycl o[ 2. 2. 1]hept 2-yl)-phenyl]-3-(1

e "FRaEPEadY LTS Pl Sh bR Sl med- Zh R oghenyi-o-

(1H-ind&zol-4- yl)-2-pyridin- 4 -ylpyrazolo[1,5-a]pyrimidine
7-[2-Chloro-4-((1S,4S)-2, 5-di aza- bi cycl o[ 2. 2. 1] hept - 2-
yl)-
phenyl ] -3-(1H i ndazol -4-yl)-2-pyridin-4-yl-pyrazol o[ 1,
5-a] pyrimdine (2.283g, 4.40 mmol) in 20
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5 nL of dinethylformam de was added 37% aqueous

for mal dehyde solution (1.10 niL, 14.77 mmol) foll owed
w009/10888%s of acetic acid and sodi um bor ohydrP@EUS2009/035422

(2.797g, 13.15 mmol ). yThe m xture was warned slightly

with a heat gun and di"Nted with an additional 20 nL

of di nmet hyl f ormam de aid dissolution. After the

renoval of sone ins bl¢ material the mxture was

stirred 2.5 hours at y@bm tenperature. It was then

concentrated to drynegs by 10 rotary evaporation and

the resi due was dige d with 20 nL of 7N nmethanolic
amoni a sol ution. sultlng m xture was stirred

15 hours at roomt efpp jure. It was then filtered to
renove snmall anmouat’s~o1 nsol uble materi al and the
filtrate was concentrdted in vacuo. The residue was

15 were concentr at ed s a yell ow solid
that was purified by $ili ~chronat ography to
give 1.756g of yell ow powder at eri al was

partitioned between 150

nmL of hal f-saturated sodiu arboate sol ution. The

organi ¢ phase was separ at ed=ang’t he' aqueous phase

extracted with 50 nL of dichloronmethane. The conbi ned

or gaférﬁBlﬂPIaS e§1 g\@S)‘EsJ#s flestoVBL(1 Hnﬁwﬁbpwl)lmmuaﬁwmb%zolo[1 5-

concentrated in vacuo

a]pyrlr]]ld-ynggl]@}enyl_}-[Zﬁ glﬁgq)qlgycjﬂ% % 1]@p]@g}9 %Q%@)ﬁlﬁte (2. 43 g, 4 0 mmoI) was
dlssoIQe&lncﬁoarﬁ@Obl'néhh%h@l[a}rdahén bhant of%oMJ:éntr@hﬂWd}oéﬁ’rdné acid was added

H i ndazol -4-yl)-2-pyridin-4-yl-pyrazol g

and tr‘g] rﬁwl ing m%tgeé&asastyrgppéw%meraw fog@shollr?[ mpﬁ]pre(:lpltated solid

was cB¥eti® By GRkatib®the®wakhed Mihdas}sm& bﬁ)o'{_anﬂof methanol. The filtrate was
i fluoro-4-[ 3(1H—|ndazol yl)-2-pyridin-4-

evapofAes) e JTesL 250 A1 pAFeHE o 50 5 g2l amand shgreiaol. The

resultth[sglidzwés ]:(Slﬁﬁfeérb% fﬁrah@ﬁﬁbé@ﬁéﬁ@hﬂh eBﬁfﬁﬁlmbl Rlantify o‘Fmelthan'oI and the
S,4S)-tert - But

solldss:omjp r}?é’etb‘{)‘l IC%C%O|%(i| ]sqatggﬂt%cbﬁ%lHWr) ofzsqr;ilum bicarbonate was adged to the
crude Gthaeall el Giteatidn, Lthbhenianetid vl Pkt abye a- shotsilica gel column

(80:18:2, methylene chloride:methanol:ammonium hydroxide) to give 1.9 g (95%) of 7-{4-
[(1S,45)-2,5-diazabicyclo[2.2.1]hept-2-yl]-2-fluorophenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine as a yellow solid. MS: 503.3 [M+H].

fi chl'Br omet hane and 150

Example 94: 7-{2-Fluoro-4-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yllphenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

A mixture of 7-{4-[(1S,45)-2,5-diazabicyclo[2.2.1]hept-2-yl]-2-fluorophenyl}-3-(1H-indazol-4-
y)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine (1.9 g, 3.78 mmol), 37% HCHO (1.0 mL, 13.3
mmol), NaBH(OAc); (2.12 g,10.04 mmol) and 6 drops of acetic acid in 35 mL of DMF was
stirred at room temperature for 3 hours. The DMF was evaporated to dryness and 80 mL 7N
ammonia methanol solution was added to the residue, stirred for 2 hours and the solvent was
evaporated to dryness. A saturated solution of sodium bicarbonate was stirred into the
resulting residue. The solid was collected by filtration, washed with water and dried. The

crude solid was purified by flash chromatography (80:20, CH,Cl,/methanol) to give 1.7g
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WD 2009/ 108838 PCT/ US2009/ 035422 Oyo" e | NF' O To
a solution of 1-(2,4,6-trifluorophenyl)ethanone in 30
workooofiosseexanet hyl phosphoram de, (3.9 g, 22.5 PamU$2009/035422
o (FS -t ef t vl - . . %
70l S AR SES IKlp R rescosipized o, poherapg) fg ol et o (72%) o
7-{2-flporot4-[(49,AS pBtressbyl2r0-dtar atewelaf2. 26 Irepiy2- e Vol TH-indazol-4-y1)-2-
Al < . r . e G re
oo 5O s AR, 852406 30, B pPRBIORRRIGHY,
di et hyl ether and was washed with 200 nL water. The

aquequs sql utj was ract ed | ce W i et hyl

o horXampe s T ubRE IS Shoameb oo degaistpte 2. thept
2-yl|phdriyh)-3aetHeihd d4oi-a&/)t2-pRilin-4-yyratbiopds-afpyemiime ent r at ed.

The residue was purified by silica gel chromatography

(i sopropanol, hexanes) to give 3.3 g (62% yield) of

(1S,4S)-tert 10 butyl

5-(4-acetyl -3,5-di fluoroghenyl) -2, 5-diazabicyclo[2.2.1

]heptane-2-carboxy|ate.\iks 353.1 [MtH]. Step 2: (1

S,4S)-tert-butyl 5-(4-(@'%-3-(di m et hyl am

i no)acryl oyl) -3, 5-

di fl uorophenyl) -2, 5-di azgbi cycl o[ 2. 2.1

] hept ane- 2- car boxyl at e e NFF O N1 15 A

mMUm(ﬁ(1&4$4§

5- (4-acetyl -3, 5-di fl uorophepyl) -2, 5-

di azabi cycl o[ 2. 2. 1] hept@né&¥F aropxylate (3.3 g, 9.4

nmmol ) and 30 nL of 1, 1-W¥j A%

N, N- di et hyl net hanam ne wer

The reaction m xture was rated and the residue

was purified by silica gel CHf omgtography

(i sopropanol, dichloronethane) to give 3.8 (99% of

(1S, AS) nfitite- b6t Y1 7-{2-fluoro-4-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-

Viohegy ST BN P08 RISE B0 S BBCe % - 348 mmol)
and 3ahRpapdrbéizic AR (3108g, D.4Miirhol) Bt @Bthglent @hloriBEtwAs stirred at room
tempq&%&@éﬁ%}ib%é’_&?iﬁg isﬂ'éfﬁ'}towa% _ewgqr@t_esmddlihﬁ_rgsidue was stirred with a
saturayddpyblaged of kobiual PraibBngien-TheYlekpeg solid vds- EblRzRE1 By Eiltration,
Wash%ﬁ@é?éﬁjggrggtgri%g_%_e grﬁgjg os)c() |(|j %\}a% F;UI'I %g) byvgaicgaoge /C%Cr)c?n?e%ggraphy,
eluting with 20% methanol in methylene chloride, then with mixture of 10% methanol and 1%
ammonium hydroxide in methylene chloride to yield 0.121g (51%) of 7-{2-fluoro-4-[(1S,4S)-5-
methyl-5-oxido-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidine as a yellow solid. MS: 287.7 [M+ACN+2H].

Nuxed for 35 hours.

Example 96: (1S,4S)-5-{3-Chloro-4-[3-(1H-indazol-4-yl)-2-pyridin-4-yl-
pyrazolo[1,5-a]pyrimidin-7-yl]-phenyl}-2,5-diaza-bicyclo[2.2.1]heptane-2-carboxylic acid tert-

butyl ester
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To a solution of 2,2,2-trifluoroacetic acid (0.54 nl)
in 18 nL of nethanol, (1 S, 4S)-tert-butyl

W®G2(04A¢S8E - 3- (di net hyl am no) acryl oyl) -3, 5-di f | RCT/UpiveNy35422
l)-2, 5-di azabi cycl o- [2 pt ane- 2- car boxyl at e
(1.1 g, 2.6 mmol) and 4- lff
H i ndazol -4-yl)-3-(pyri yl)-1 H pyrazol -5-am ne
0.72 g, 2.6 nmol) mere[gﬂfkd This sol ution was
stirred at roomtenperatyre for 3 days. The 5 mixture
was basified with nmethanglic amoni a, adsorbed onto
silica gel, and purifi:o silica gel chronatography
(i sopropanol, dichl orom
yield) of tert- buty
H i ndazol -4-yl)-2-pyri ¢ Ip Ta oIo[l 5- a]pyr|n1d|n
-7- yl]phenyl }-2, 5-di azabi /2. 1] hept ane- 2-
carboxyl ate. Ms: 621.3 [N#H]| rrple 100: 7- (4 ((1
S, 4S) - 2, 5-di azabi cycl o[ 2. 2. epNan 2-yl)-2,6- 10
di f 1 uor ophenyl)-3-(1
H-indazol-4-y|)-2-(pyridin-4-y|)pyrazo|o[l,5-a]pyrinid
ine Btepe N F F IN-N |- N tert'butyl{dS,46)N(4-AcesyM3uthil@oplagnyl)-2,5-

)ik

ciaza Sy 2 PRSI - 2- (pyri i n-4-
yl )pyrazol o[1,5-a]pyrimdin-7-yl)-3,5-difl uorophenyl) -
2,5-di azabi cyclo[2.2.1 ] heptane-2- carboxylate (1.4 g,
2.3 mol) in 6N HCl/nethanol (19 nmL concentrated HCI
and 19 nL 15 nethanol) was|stirred for 1 hour. The
m xture was concentrate Lfied wth nethanolic
amoni a, adsorbed onto siljca gel, and purified with
silica gel chromatography ¢ammmw a, nethanol,
di chl oronet hane) to give 1.1 (93%yield) of 7-(4-((1
S,4S)-2,5- diazabicyclo[2.2

: 1)-3-(1
H i ndazol -4-yl)-2-(pyridin
yl ) pyrazol o[ 1, 5-a] pyri m di
Exanpl e 101:

7-{2,6-di fluoro-4-[ (1S, 4S)-5-
.2.1] hept-2- yl]phenyl}-3- (1
H i ndazol - 4-yl)-2-pyridi n-4
e - 116 WD 2009/108838 P

521.3 [M+H]. 20

et hyl - 2, 5- di azabi cycl o[ 2

pyr azol o[ 1, 5-a] pyrimdin
09/ 035422 e N

Cl

)

To a solution of (15,4S)-tert-butyl 2,5-diazabicyclo[2.2.1]heptane-2-carboxylate
(4.13 g, 20.86 mmol) in 20 mL of DMF, 2’-chloro-4’-fluoroacetophenone (3.0 g, 17.4 mmol)
and potassium carbonate (7.2 g, 52.14 mmol) were added. This mixture was heated at 100°
C for 16 hours, cooled to room temperature and diluted with 200 mL of methylene chloride.
The organic layer was dried and concentrated to yield a residue which was purified by silica
gel chromatography (eluting with a gradient of 15:85 to 30:70 EtOAc/hexane), to yield 4.02g
(66%) tert-butyl(1S,4S)-5-(4-acetyl-3-chlorophenyl)-2,5-diazabicyclo[2.2.1]heptane-2-
carboxylate as a beige solid. MS 351.1 [M+H].

Step 2: (1S,4S)-tert-butyl 5-(4-((E)-3-(dimethylamino)acryloyl)-3-chlorophenyl)-
2,5-diazabicyclo[2.2.1]heptane-2-carboxylate
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FF NNNN NNH To a solution of 7-(4-((l
S, 4S) -2, 5-di azabi cycl o] 2. 2. 1] heptan-2-yl ) -

waledobaassephenyl ) - 3- (1 PCT/US2009/035422
H i ndazol - 4-yl)-2-(pyridins4-y/1 )Lpyrazol o[ 1, 5-a] pyrimd
ine (1.1 g, 221 nmol) in 3 of DMF, fornmal dehyde

(0.47 nL, 6.3 mmol) and sodlym tri acet oxyhydroborate
(1.3 5 g, 63mm|)vvereadd This sol ution was
stirred at roomtenperature Nfor 2 hours, then

concentrated. The residue stirred W|th 15 nL of 7
N nmet hanol i ¢ ammoni a over t. The solution was
concentrated and purifi ed wlth silica gel

chr omat ogr aphy (et hanol | I&hl or onet hane) to give

0.95 g (84%yield) of

7-(2,6-difluoro-4-((1S, 4% 5- net hyl - 2, 5-

di azabi cycl o[ 2. 2. 1 ] hept an-2-yl ) phenyl)-3-(1

H- i nfazol mixtuge ) - 2-of pyr i(tB.ASHteytYylr az di-Gf-acedyl-Bechlorophenyl)-2,5-
diazaﬂz}%}}?}}’cﬂi.m1ﬂié&%ne-’@éar@&@lﬁe [(MkRg, 7RIS 42500 SR otk -butoxy-
N,N,NSN4igjrameftyinieghgredfamioe gwasHraatagatoo! 004-G for-Dhewysi dihg-mixture was
then o\’)hf’%{t%ﬁ% l?[v%cgb é\loo%ﬁ'ggar?h reg gﬁ%?@’és}ﬁdamﬁw 2 ﬁacp'd%‘(ﬁérl ether.

hept ane
The splMtioh wgs gyashed B4tBr/onwl of ya@ﬁrfanqo}&)mb@fﬁatlm@tﬁyd@d sgjution, dried

over eﬁ‘!h\d/grou% pesitih, sifiQhe? Wb ARRSRe R gy bt gQ%rﬁﬁ\Lﬁeﬂdg@ vatfo to give

under nltrogen was

2.679¢ (Q7°6) f 1(‘e$ Aa sttty pe-(a)- %édlmtfwﬁadmlh@)laérymyb@-@mjpmenyl)-2,5-

sara il 2.1 gz oL ) 5By oL Bcon

MS: 496.85Mdili v) was added

Step 3:  (15,45)-5-{3-Chloro-4-[3-(1H-indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1,5-
a]pyrimidin-7-yl]-phenyl}-2,5-diaza-bicyclo[2.2.1]heptane-2-carboxylic acid tert-butyl ester

To a solution of (1S,4S)-tert-butyl 5-(4-((E)-3-(dimethylamino)acryloyl)-3-chlorophenyl)-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate (2.638g, 6.50 mmol) and 4-(1H-indazol-4-yl)-3-
(pyridin-4-yl)-1H-pyrazol-5-amine (1.877g, 6.79 mmol) in 30 mL of methanol was added 5 mL
of trifluoroacetic acid and the resulting solution was stirred at room temperature under a
nitrogen atmosphere for 108 hours. The mixture was partitioned between 200 mL of
dichloromethane and 200 mL of saturated sodium bicarbonate solution. The organic phase
was separated and the aqueous phase was extracted with an additional 100 mL of
dichloromethane. The combined organic phases were dried over anhydrous magnesium
sulfate, filtered, and the solvent was removed in vacuo. The resulting yellow/brown foam
was purified by silica gel chromatography to provide 3.374g (84%) of (1S,4S)-5-{3-chloro-4-
[3-(1H-indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidin-7-yl]-phenyl}-2,5-diaza-

bicyclo[2.2.1]heptane-2-carboxylic acid tert-butyl ester, as a yellow foam. MS: 619.3 [M+H].

Example 97: 7-[2-Chloro-4-((1S,4S)-2,5-diaza-bicyclo[2.2.1]hept-2-yl)-phenyl]-3-
(1H-indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidine bis-hydrochloride salt
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15

dropw se, followed by 5.86 nL of

1- brono- 3, 4-di f|l uor obenzene (0.052 nol, 1.0 equiv) in
wW@2®9t088e§ THE The resulting m xture was stirrBCI/ES2007@35422

C for 2 hours and 4.21 ny of N, N di nethyl formm de

(DVMF) (0.054 nol, 1.05 Iv) was added. The m xture

was allowed to warmu ol -20 C, then quenched with

44 m of 1IN HCl in a dropgWw se addition. This solution

was then extracted with flj et hyl 2dther and the organic

| ayer was washed with HCI three tines, followed

by a brine wash. Aft@I i ng the organic |ayer over

magnesi um sul fate 107 (MgpOD4), it was concentrated

|nvacuotoy|eld111/gwf'\‘\ -

6- br ono- 2, 3-di f| uor o- begz hy e MNas a brown oil

whi ch was used without plirificatdon in the next

reaction. Step 2: 4-Brono-7 or8-1 Hindazole Br N

FHAZ11.2 g portion of NH

6- br ono- 2, 3-di fl uor o- benzal dehyde was di ssolved in 51

nm. offo 1& otidimrohonget h‘EB)éS) §43-titlb>-4vEds(16id éalz b4 -ymk2-pyridin-4-yl-

pyraz By T 0 RB P e AT 2y e ol mp et
butyl €steiC)3.3Migmét4domyrethianted tm.sof methpoolatvm:i aoddd aﬁldnlt bé concentrated
hydro%h?%act %(Izlcﬁ]%Pllgsﬁl due f%hml{tgtelggl'ﬁ]n tfegﬁl |rt1)g|jatggrk ?e‘%e |8n Was sctlrred at
room teagdeeatunsi foh3@ otlrthemt Hre soT\tmtswenedemsed htevacvualanedhe msidue was
digestgg gvgtlggat ggt t? nejh%nnogsgl'hgngsru?tgnlg ﬁl V\'/e%é g&gre\(qﬁand rinsed with fresh
methatipl hTlog dambtmo@c&m@sfquidk@rt&rhs&yudrto d dediata#dr,and. dri@dgunder high

v, BIOERRT o B8 1 2405, 5 L SSRNLE N5 coca

bicycl@2.27]|répir)-ghdayi13ed Heahdazdl-¢ ai ap dieling4tgl-pyCazdb [N SFa]pyrifddine

vy SRS AP 01 Pbg Aufogaidyl o

The m'xture vvas cool ed to O C|n an |ce bath To this

m xt ure no- 7- f

H i nEé%fBP'é ?@} 61[2 CPRB‘PFO 41((b5 ééhﬁ\methﬂ@l»’r Bwé%rbwclop 2.1]hept-2-yl)-
phenygiﬁ -(H-iR8a-4-y1)-2L3 @.d.#@y?@;ﬁ&éd&{&%&ﬁ] Hrliaie2009/ 035422 0

for 5 mnutes. The resulting p|n m xture was war ned

to roomtenperature and stirred for another 15

m nutes, after which the reaction turned brown. It was

then cooled to -78 C ang 23 nL of 1.7Mt-butyllithium

i n pentane was added SI%:% (0.039 nol, 2.8 equiv)
0

while stirring at -78 r 10 mnutes. To this

m xture was added 2. 16 f dinmethylformanmide 5 in
7.5 nL of tetrahydrofurah dropw se. The m xture was
stirred for 5 mnutes /8 C. then

Cl
-N
/N\

Step 1: 7-[2-Chloro-4-((1S,4S)-2,5-diaza-bicyclo[2.2.1]hept-2-yl)-phenyl]-3-(1H-
indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidine bis-hydrochloride salt (2.800 g, 4.73
mmol) was digested with 50 mL of half-saturated sodium bicarbonate solution taking care to
avoid uncontrolled foaming. The resulting solid was filtered, washed with several portions of
water and vacuum dried to give 2.287g (93%) of 7-[2-chloro-4-((1S,4S)-2,5-diaza-
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warnmed to roomtenperature. After stirring for another
30 mnutes, the product m xture was quenched with 2M
whyapoaedsbori c aci d (HCI) and extract ed W th etbkgi/US2009/035422

. T -
blcyclgg?pgb%tgdﬁf Iﬁ%n?@ H |l1 | t ) red\f/?g4 g?’@f %Q%%lé”}@?lmldme
free bage s a yellowr eolid. H- i ndazol e- 4 car bal dehyde was obt ai ned

as a pink solid containing a small quantity 10 of
DVF. MS: 165.2 [M+H. Step 4: 1
- Bengepexs ufd @l@ylhtﬂr’r o T2 ORldrd=4-{ (N8 ABM2e5-diazabizgti oy tiRept-2-yl)-

ohenyflE 1o R 4 b B iy e 9.5 dlpyimiding (2283 4@l in 20
mL ofcidetlyN&thanide »A6 adte® B7FHUEBUE Mdrmnaldsy@sl deldtidh 6111@ @1L 14.77

mmol oI 7 4160 Y bt bista o Doy e 78 Py 1518 . The

mixtureeNa s veshilet ogighthhmathi &ened. 9Q|B8ariﬁ)|dlluté5 witH0 af Gadditjonse e mL of

nd th ion tirred anot her. hour., .
d'metﬁyﬁ@rrf‘%a' ?|t8na' ssoimleﬂch hr%agﬁﬁ S@Q‘Fr'ﬁ%?'lé‘gevﬁ‘?tﬁ“a' the
mixturdi Y stir@aed. baoers atheornrgapeatlray &rwawihed icoRcbnrdad to dryness by

rotaryi%qgggra?aﬁIagﬁ%aggg%lﬁg%t\/\(%gd%é%&ﬁwﬁ %1 el dgj)faﬂgtrﬂ% ate(ﬂ% ammonia
solutlcnf Oﬂmes@tl@flmg(ttﬁé whs-dfieed @b @asulsfadrydm enfipadstue. Ut was then filtered

ndazol e- 4- car.bal de range so in
0 renipys STl ATONRS S5 GO BIATRIS B ARd (b DLt BES FeRcapieted in vecuo.
The réswdems’lﬂgé%téd s 5@61Laffeildhaﬁ@rdemﬁne&ﬁmﬂtéréd dTee keliRiadhs washed

with si&g%rﬂ %g&?@ﬁ%l rE)%{:)tlon |1c|7fc II%E@ g@f“ép g?reogci)r%bi?}gglﬁltrate and washings
were Zzoﬁderh@tezjemeswdcbon;d givef |aU<yéKIIW\1 solid that was purified by silica gel
chromg%gr ar‘wgo ]g|v8y1| %56% cﬁ){/ellloq’\ll Bovf/"dé/r Fshr%antgﬂa Wa(sCA-I;t]’tlone(]j' be?ween 150

mL oﬂ-Hlbmdai’mch#reyhl)d 115pyth af rhvoff- %hureﬁebaémnﬁn Nld‘drbcﬁ\afb sOlulbn. The
N F 095- O lté WO 2009/h ith 50 L of
Orga”'lscﬂ‘@@o‘%? Oso%’ﬁﬁed B?/”dt ha® pPBEENSr & 8?9 rﬁ‘ﬁﬁeg M mL 0o

dichloginegahdne. 1 Thercoeiasad dgayic-phasbsi avepe Mrikd iovdazahgirous magnesium

suatey RiER, PRORERT AP AG) (BYPTaBHEA- AR A BRESAHERA Smethy:

2,5-didza-bipydi|2 da]raapﬂ-ZJyl)mhefnylﬂ 8-(0H-indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1,5-

ﬂpymnwﬂﬁu§$yz esu M& Egégqﬁfké:ZEEdazol-4-y|)-1-pyrid

H i ndazol - 4- yI) 1- pyridin-4-yl -ethanone. This mxture
was 5 subse%¥entl used wi t hout Purification.

Pr od B¥argple 299: 1tefenid d § ) dnipl >-ditlgerodrig=(1Frindagal by h-2-pyridin-4-
. ;
R S S g e A D R e R
256.3 [MtH]. Step 6: 4-(7-Fluoro-1
H i ndazol - 4-yl)-5-pyridin-4-yl -2H pyrazol - 3-yl am ne
HNr N\ ~N

Boc

Step 1: (1S,45)-tert-Butyl 5-(4-acetyl-3,5-difluorophenyl)-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate
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H2ZN 0:~N H F 10 Foll owi ng the procedure of Exanple
44, step 7, the mxture of 4:1 2-(1- benzenesu

wo b@nghssFs f | uor o- 1 PCT/US2009/035422
Hi ndazol - 4-yl ) - 1- pyri di np4- ¥l - et hanone and
2-(7-fluoro-1 H indazol - \ﬁl) -pyridin-4-yl -et hanone
was converted to 4-(7-fl u@ﬁ
H i ndazol - 4-yl)-5-pyridi n4Jyl - 2H pyrazol - 3-yl am ne.
MS: 295.2 [MtH]. Step 7: téht-butyl
(1S,4S)-5-(4-acety|phenyl) 5-di azabi cycl o[ 2. 2. 1] hept
ane-2- 15 carboxyl ate o Ig\l O Fol l owi ng the
procedure of Exanple 44, Fst p'l, (1S,4S)-tent-butyl
2, 5- diazabicycl o[ 2. 2. 1] hept@ne- 2- car boxyl at e was

reacted with 1- (4-fl uorophenyl )ethanone to provide
t ent Tbut?l gq_utlon of  1-(2,4,6-trifluorophenyl)ethanone in 30 mL of

hexarﬁﬁ'@ho% ﬁé‘raﬁﬁ {?@”y'éa 2,5 i azrﬁrf?‘}yc' of @1824§) tertbutyl  25-

ane- at e 20 an white

dlazataqproi aneptaneﬁz@awmgw 0 @B SEBMPELY aygzmﬂ@s;swma@onate (6.2 g,

45 mn%l Wel% added. This solution was stlr ed ? room tem rature fod' 4 dags The mixture
3- Di met hyl am no- acry heny i i a bi cy

was ddtut@g zwtia 290] rnb,@f digthyl Qﬂ@aab@wsuw,asa@d avith 00- rbwsarteregh@aqueous
solut|c91 Wag%ﬁt%t:le?v‘f\m&a W\ﬁ (ﬂl%ﬂ’i?ﬁgﬂ'\%ﬁ tRfce EFRBPLEnIfed StERICIayer was

ut
Wash@:\gttryw\@ﬁ%ﬁmep tgn@, dhq’z e yand gfopcentrated. The residue was purified by

silica g&e&ﬁé}ﬂ gjg%ﬁ%?@é%!r‘oaér%l V\ﬁé(ahsﬁ%eé#vé’\'stshg &@2’% yield) of (1S,4S)-tert-

ut ox am no) met harie t0 provi
butyl &(4- a,cqtyj ﬁ@pﬁ@pé@ﬁyﬁ@ @-@ra;p@yyglo[gﬂe’ﬁmqta@ -B-carboxylate. MS: 353.1
[M+H]d' aza- bi cycl o[ 2. 2. 1] hept ane- 2- car boxyl i ¢ acid
tert-butyl ester as a pale yellow solid. M5 372.3
[ MtH . The procedure for the follow ng step is bsed on

ane rrple i scl ' opendi l.ic n, U.

S PO si ofal AT SEPTH o, - GTHDRT! BAd STy apPioy)-3.5-
diquorbﬁhényBkﬂ,@'—kj|azab|cyclo[2.2.1]heptane-2-carboxy|ate

(1S,4S)-5-{4-[3-(7-fluoro-1Hindazol -4-yl)-2-pyridin-4

yl pyrazol o[ 1, 5-a] pyri m di n-7-yl ] phenyl } - 2, 5- di azabi cyc
lo[2.2.1 ]heptane-2- car b@% Fol | owi ng t he
procedur e of Exan'ple 98, St @7{{ 4-(7-fluoro-1

H i ndazol - 4-yl)-5-pyri di n- %I-

A mixture of (1S,4S)-tert-butyl 5-(4-acetyl-3,5-difluorophenyl)-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate (3.3 g, 9.4 mmol) and 30 mL of 1,1-dimethoxy-
N,N-dimethylmethanamine were refluxed for 35 hours. The reaction mixture was
concentrated and the residue was purified by silica gel chromatography (isopropanoal,
dichloromethane) to give 3.8 (99%) of (1S,4S)-tert-butyl 5-(4-((E)-3-(dimethylamino)acryloyl)-
3,5-difluorophenyl)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate. MS: 408.3 [M+H].

Step 3 tert-Butyl (1S5,4S)-5-{3,5-difluoro-4-[3-(1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-a]pyrimidin-7-yl]phenyl}-2,5-diazabicyclo[2.2.1]heptane-2- carboxylate

-115-



10

15

20

2H pyrazol -3-ylam ne (0.38 g, 1.3 mvol ) and
5-[4-(3-di net hyl am no-acryl oyl ) - phenyl ] -2, 5-
waele@z2aedssEycl o[ 2. 2. 1] hept ane- 2- car boxyl i ¢ aci dPCT/US2009/035422

To a écﬁﬁtbn%f@# gr%@;%Foa%Ptuc‘Sﬁc@ /0. %4411 113 R Q¥ hik&thndI, ¥Ps,45)-tert-butyl

m xture 0 e regi 0|
5-(4-(6&)P4dns:tiiyraminagacod ay . 61¢db¢l,@tﬂphﬂnw 25214Wbl<3d¢|ﬁ-[212)1ﬂheptane -2-

l1of 1 :
carboﬁ)({tgz(g 1 é 2% rﬁﬂngﬁ Héﬁ]_ﬁj r bgn)dé%%)lcpgggﬁb%nedﬁ? @Jﬁz] rQicﬁ-\S amine (
0.72 gagcb mmoI) Were added This solution was stirred at room temperature for 3 days The

mixtur’gé\féﬁ' %ﬁ%’ﬁ%ﬂ (/\htH%Qt Il1_b| ”Qﬁ?%h.a a}ﬂgdrbgd %Yufd gl'h@a 6ely|anay6lf?|ﬂed by
silica galewoéma@gap@ya@apmpewl dichlomgther dacoive EAGHEXSH vield) of tert-

a t t I {
butyl 3'1? 4%2% {g%%mrgﬁ [géhy}-us?ﬁl 4- gI?EF{XQdm S\#ﬁ%@/@'{?% %?}/rlmldln -7
yllphengER/SCHRZETY ClR(P. %)ﬂlhepf@hﬁ@ t?@rnboxyimft?yMS 621 3 [M+H].
(1S,4S)-5-{4-[3-(7-fluoro-1Hindazol -4-yl)-2-pyridin-4
-yl pyrazol o[ 1, 5-
a] py Ekaglen- 7- yhd)(mhenyl ¥-(&-(asti Hzabdry sbiofcho[2.2 H] e ran-yl)-2,6-

X el | ow solid. . .603. IVk

d|quor@Q§eﬂyﬂé?§16§m a}.zctl- - )% é) Bd|gz4aylgqy&a;8||oi/ﬁ§-_aédynﬂud?ne H

] hept - 2-yl ) -phenyl]-3-(7-fluoro-1 H

i ndazol -4-yl)-2-pyridin-4-yl-pyrazol o[ 1, 5-a] pyri m di ne

-121 WD 2009/108838 PCT/ US2009/035422 HN N N N

NN NH F A portion of Iﬂent-butyl (1

S,4S)-5-{4-[3-(7-fluoro H i ndazol - 4-yl)-2-pyridi n- 4-

yl pyrazol o[ 1, 5-a] pyri m dyn-7-yl ] phenyl } -2, 5-di azabi cyc

lo[2.2.1 ]heptane-2-carbdgxylate (0.32 g, 5.2 mol)

was di ssolved in 10.8 f 4N HCl (concentrated HC

diluted wi th net hanol F B foll owed by nass

spectronetry until conpl ,\i,gn oi~t he reaction. The

m xture was concentratkd Lvcyd and purified by

fl ash chromat ography usi Ng . 1

MeOH CH2CI 2/ anmoni um hydr o thh provide 0.24 g of

7-[ 4- (2, 5- di aza- bi cycl of 2. 2\Lyhdpt - 2-

yl')-phenyl]-3-(7-fluoro-1Hindazol -4-yl)-2-pyridin-4-y

| - pyfazodadytions- adfpy r(il Gidd)tert-bigtyla  yel(4-63u(1Hsiokdazbl-492p3-(pyridin-4-
iyl s Yoy Pf doatitydota2 thepione 2
carbog/atei(ddabi dycinalo). p. @GN HCl/methanol (19 mL concentrated HCI and 19 mL
metha]nBﬁf%ahszs ?f o&gﬂ’dg??’lﬁéu'r.ﬁrﬁé( rrﬁinJFe' {2y 'cBM('Ee@ﬁ.%ke%E %ag’ﬁ@d Rth! Hthanolic
ammonia, adsorbed onto silica gel, and purified with silica gel chromatography (ammonia,
methanol, dichloromethane) to give 1.1 g (93% vyield) of 7-(4-((1S,4S)-2,5-
diazabicyclo[2.2.1]heptan-2-yl)-2,6-difluorophenyl)-3-(1H-indazol-4-yl)-2-(pyridin-4-
yhpyrazolo[1,5-a]pyrimidine. MS: 521.3 [M+H].

Example 101: 7-{2,6-difluoro-4-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yllphenyl}-3- (1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine
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NNNI- /N NN NH F AO0.22 g portion of
7-14-(2,5-diaza-bicyclo[2.2.1

w0 baptiegd3s/1 ) - phenyl ] -3-(7-fluoro-1 H 15 PCT/US2009/035422
i ndazol - 4-yl)-2-pyridin-4-yl-pyrazol o[ 1, 5-a] pyri m di ne
was dissolved in 7.8 nL_Nf DVF, and - 122 WO
2009/ 108838 PCT/ US2009/ 22 0.16 nL of 37%
f or mal dehyde in H2O sol uNi on was added (2.2 mml, 5.0

equiv), followed by O. nmL of acetic acid (0.9 mmol,
2.0 equiv). This m xtur s stirred for 15 m nutes,
then 0.46 g of sodiufm tiiatet oxyborohydri de
(Na(QAc)3BH) (2.2 mol, |\GNeq was added and the

reaction stirred for on N
guenched with 5 nL of 7N'5

stirred for another 30 mn )._\jjne reaction was then
concentrated in vacuo and purfied by flash

h t
yar 551 a8 - RtE 186 s P A S EE igPan 226
diquorde@dsﬁyQFaa(nH indauEl-4atel- mmbuaen yM)rnyazs;&i{UBai]mdmﬁdee ¢mt g, 2.1 mmol)
in 30 @L&ﬁ é@@p %gan,l%%{ygg (@X‘éﬁn%/% mgncy q%v@&g%ﬁq Ittr@cegf)ﬁygydroborate (1.3
g, 6.3smh1:ot) wes ddded. mlﬁSOIUﬂ@d wiaB shirrstl adfrodd terapdératuod f@mzi hours then
cpo in an ice
conosffifednBiq reoes Wnativen Rl of GRS o FipSge Bvpigient. The
solutidkb Wléml.ktcﬁ@entlﬂ'd;@d paWUMrlflﬁdngPFsﬂm geincardniabdg@ephy (methanol,
achiolialferisd) ¥y, 058 . Bariratdl ob BB oo a2
dlazatild:y‘am{ﬂ 221r}dp)a{pﬁhgzlr)pﬁehy12-3ﬂy Hiidd aro#t4-y1)-2pfply adinlde| by @zalbpy3-
! %ég r|c salt as an orange-red solid (83%
alpy“w g]ed;Ws [I\/H—|] 15 Exanpl e 105: tent-Butyl (1
S, 49) - 5{3f|uoro [3(7-f|uorol|—|—indazo| 4-yl) - 2-

di n- 4-yl I - di henyl
G azBApel DB, 201 ELRE{ EnbS b Hohr it Py R4

yIpyranIB{1|,\$ é]lb'yrlmldln 7-yllphenyl}-2,5-diazabicyclo[2.2.1]heptane-2- carboxylate

product m xture was
pa i n methanol and
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NN NH F A 2. .31 g portion of
5-[ 4-(3-di net hyl am no-acryl oyl )-3-fl uoro-phenyl]-2,5-d
WO 2009408888 bi cycl o[ 2. 2. 1] hept ane- 2- car boxyl i ¢ arCTIUS2009/035422

tertg?”f‘ﬁ\:l r‘f?fStﬂs (Lo dad Uity ?ﬂeﬁ gv\ggoda)éi \3@5 %‘ﬁsmwegf 2,2,6,6-

anol To thHi's was a
tetranmil(ymlmqr@@’reo(ﬂpﬂq.mﬁdé@@e.qaulvy|a)1d 50@5& mu|qﬁ.te¢|:65h[ydrofuran (THF), which

wes 51 RIAER) 35 Y% 0 e SOt BT BRI o e

dropwis féilbived @F 586 MLOBT 1 BRRARG-3lAUdiBudrotbenkend Qo052 midle1.0 equiv) in 6
reaction was concentrated in vacuo, neutralized w

th
mL ofsHrlr Hie eesaliing Juixtuse sagratied st b 8atle fQNa HOES) anshd 1 mi of N-

et bl B8 Ble G, (0,088 H10 VPo30031 1 QIR EETHISA09 G Zowed to

warm R’J.p)riof 4—ﬂaf’Cplthema6umhe<ﬂ adthodd nblyofsiN iHG ifi [aaditopwise addition. This
chr omat ogr a , eluting with 5%10%rrethano|/eth%/ ,

solutl%\g@%thgnteétrgqtéqi Yith d@r@gsfheg a?@trfq Qrgayc Jayer was washed with 1N HCI

three {ides, ?olfd\/\&é@fb?'albrlne wash. After drylng the organic Iayer over magneS|um sulfate
H i ndazol r| di n- )(I -Eyrazol orL I]fﬁ)())/

(MgS @)t yes c?,rp{:@lqivfp dzn g oatgé(leld 1.12 g of 6-bromo-2, 3-difllidro- benzaldehyde

as a bldvey 6il Whidh dadlusePhvancut pueRddaex I the nagt rdadtit - but vl
ester as a yellow solid (70.7%vyield). Ms: 5 621.3

[ M-H . Exanple 106: 7-{4-[(1

S, 4S§

] hep f%25|4?é@@9ug¥‘g“%ﬁﬁéﬁ'{)ﬁ?g°é‘? (7-fluoro-1 H

i ndazol -4-yl)-2-pyridin-4-yl pyrazol o[ 1, 5-a] pyri m di ne

H N N FNN/N NN NH F Follow ng the procedure

of Exanple 103, 5-{3- quorEp 4-13-(7-fluoro-1

H i ndazol -4- 10

yl')-2-pyridin-4-yl-pyraz N-al pyrimdin-7-yl]-phen

yl }-2,5-di aza- bi cycl o[ 2. Niept ane- 2- carboxylic

acid tent-butyl ester prow ded

7-[4-(2,5-diaza-bicyclo[2.2.1] hept-2-yl)-2-fluoro-

phenxx\l 11-Bg b@rtf)hld)‘f:’beTdmo 2,3- dlfluoro -benzaldehyde was dlssolved in 51 mL of

ndazol - 2-pyridin- pyrazol o[ 1, 5-a] pyri m di

dlmetpf@(yeq(}Bne 52|_th§ Wzism(f%d @il o fTWQquUS hydrazine, followed by refluxmg for
2.5 hours; reaction monitored by thin layer chromatography (TLC). Dimethoxyethane was
evaporated off and the remaining residue cooled in an ice bath. Ice was added and the
resulting white solid filtered off, and washed with cold water. The solid was then warmed in
dichloromethane and filtered. The filtrate was evaporated to dryness and warmed up in
dichloromethane and filtered again. In total, 6.19 g of 4-bromo-7-fluoro-1H-indazole was

recovered as a white solid in 32% vyield. MS: 215.0, 217.0 [M+H].

Step 3: 7-Fluoro-1H-indazole-4-carbaldehyde

o

Iz

F

To 0.614g of sodium hydride (0.015 mol, 1.1 equiv) in a dry flask, under nitrogen,
was added 46 mL of THF. The mixture was cooled to 0 °C in an ice bath. To this mixture
was added 3 g of 4-bromo-7-fluoro-1H-indazole (0.014 mol, 1.0 equiv), followed by stirring at
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Exanpl e 107: 3-(7-fluoro-1
H i ndazol - 4-vyl )-7-{2-f| uoro-4-[(1 S,4S)-5-net hyl -2, 5-
wda 2ooditassabhi cycl of 2. PCT/US2009/035422

0 °C iy & 'nu%i%ﬁ*"%%”%%@m%efg%@rwff&@%@6@? R Tg stired

for anB{’h[er R‘% nhtes, Mder Whith ]Ehélpea%tl&f)fuﬁ'r‘lé?ﬁbrg\flvn It was then cooled to —78 °C

2, 5-diaza- bicycl o[ 2. 2. 1] hept - 2-yl)-2-t1 uoro-phen
and 2§|nl 8t { 7M t-butyllithium in pentane was added slowly (0.039 mol, 2.8 equiv) while

stirrin%lﬁrofrﬁ)gél_l- | dr%@%}.ﬁ%_'% %-Sg’h%ﬁh%\%ag\ﬁéggdg ;%ﬁm alm hyélalmamide
in 7. 5% &fte@ﬂ:yvdrcﬁl']‘r‘gn réﬂwég ?heg%%@@%\%%%mg@rfm rqﬁrl‘JYé%eat 78 °C. then

5 equiv) solution was ad
Warmafd tot nsmom tmaweeajmedAﬂeeﬁlrmng of aactber 30 aumuje$ Bhes pmdubt mlxture was

quencr%necﬁl) m@géﬂ/l A)Qf@%”‘é rb% ﬂﬁé‘ls oﬁ& '\?\gﬁ&tﬁ? é@heglfgloécel'aﬁe The organic

layer Wwa$) daegiovgr M@SOadd@evapmaiteﬂ He dryaes.i dnquseniitatieel yiey (2c511eg) of 7-

quorogﬁ‘%daz hee4Q %%k%@ﬁ'&a%g obtal a g%w q'ﬁ\égr(’%%ﬂﬁr?ﬁ gLsrT%fII quantlty

stlrred 8 anot
of DMFhiS: ﬂ@h@ﬁM@H]mas then partitioned between wat er and
ethyl acetate and the aqueous |ayer was 10 extracted
with ethyl actate again. The organic |ayers were

combiipdy: 108drdneFONWIIIoraNH-inde2orentsdhEhyde vacuo
to give a yellow oil. Upon the addition of water to

this oil, a solid precipitated out. The resulting
A 2.2%(3 k)l}ﬁil]piﬁ\%ﬁ F-EI[J!irloﬁlﬁgwdggge-q[éa%lééhy% ?(Y.b ‘fj@ m%i, % .(gecﬁfiv) was dissolved
in 100 mta@t dHF4Tgthis Waf 2dfiedi 6r6d 44y ¢Nate(h§15 mob-1di eguivibiatigwed by 20
mlnut@s{ gf gtrr O(% h?gtthﬁzréél |orP51%RQ(|Je] 36 R lf%bﬂze%e)réblgyne/ggl(g/mde (0.028 mol,

ne as a ye ["ow so
2.0 egul\él \Mgre aeed536d 2hg Meadjion WasBtiaep|fer a0@her kour- Blhg Fegclion was

quencﬁeé@ithqq {Oggﬁd %tfrézclt‘&f @Ttﬁ"d[cﬁfo(‘grﬁéthg%.oTﬂre organic layer was dried over
i ndazol - 4-yl)-2- . . .
MgSQayand divaparatedip rdayrsise td yiBldad pigt prainde isolid, whigiheas then 2ygshed with

s SR AL R0 o PR ooy o

a light orange solid in 83% yield. MS: 305.2 [M+H]. The procedures for the following 3 steps
are based on examples disclosed in a copending application, U. S. Provisional Application
No. 61/067,843.

Step 5: 2-(1-benzenesulfonyl-7-fluoro-1H-indazol-4-yl)-1-pyridin-4-yl-ethanone
(CAT1788145) and 2-(7-fluoro-1H-indazol-4-yl)-1-pyridin-4-yl-ethanone
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NNN N NNH F Follow ng the procedure of Exanple
100, Step 3, (1S,4S)-tert-butyl 5-(3,5-

W(d'z(_fobmmsms4 (3-(7-fluoro-1 PCT/US2009/035422
Hﬂ' g %récé( Lgr & 6f é?fﬁdﬁlghﬁ! & b) RBEZRLOkifbnyr-2h 61T dazole-

4- carbamw@warsa[eactgd mlwe@pmml(ehemfiamm)(rwéI%sl)rpe@plah@@honate to

r (75 roel = Vi
prowd% Oeg]y£'1 MAMQ 8f 2 Hf b@r?ﬂe?%%ulé)_ngln? ﬂtgorgr?(ljﬁ |{1?azol 4-yI)-1-pyridin-4-yl
ethan@eﬂ,g}anql er2t-(.7tﬂg1p5q 1&54r(daz(>l(45yl.) -3=pyridin-4-yl-ethanone. This mixture was

5 subseﬁgé t%hmr%%gﬁgﬁq@aﬁ% ) Pridrcts i-ﬂ;gx RBSMhY: -fl%og%qlg -indazol-

l'aza tane-2-ca ate
4-yI)-T-mgridjn-4ekethpnene1lds: 396.1 IMidhand 2- (7-f|uoro 1H-indazol-4-yl)-1-pyridin-4-ylI-
azabicyclo[2.2.1
ethanﬁe@b’%[l@llﬁ 2,6-di fl uorophenyl}- 3-(7-fluoro- 1
H-| ndazol - 4-yl)-2-pyridi n-4-yl pyrazol o[ 1, 5-a] pyrim di n

N _ NH F. Fol | owi,ng th :
o 0c SRS 47 iskufr ey peyridie R B YezF s viamine
di azabi cyclo[2.2.1
] hept an-2-yl)-2,6-difl uorophenyl )-3-(7-fluoro-1
H i ndazol - 4-yl

) -
yl) pyrazol o[ 1, 5-
(1S,4S) -tent - but
1)
)

ro-4-(3-(7- fluoro-1
H i ndazol - 4-y NPYrazol o[ 1, 5-a] pyrimd
in-7-yl)phenyl NH
di azabi cycl o[ 2. 2. 1] car boxyl ate. Ms: 539.3
[ I\/H-I—I] - 126 WO 2009/ 10883& PCT/ US2009/ 035422
le 110: 7-{2,6-D fl uoro-4- %4
10 s 4s olawirg HY)e -rosrdyre PAbExarenie| 44, 2ster] hefite mixture of 4:1 2-(1-
benzeﬁb%tﬂ@ﬁﬂw fucso- 1(—|7|h8é26‘l'-1ﬂ%/[)11 -pyridin-4-yl- ethanone and . 2-(7-fluoro-1H-

H i nd azoI-4-yI)-2y di'n-4-yl pyrazol o£ I—H yrimdine
indazq\sd-yl)-1-gyridin-4-yl-ethanone was convertéd to 4-(7- Iuoro 1 indazol-4-yl)-5-pyridin-

4-yl-2H-pyrazol-3-ylamine. MS: 295.2 [M+H].

- (
] pyr| mHiN’ \Pr epar ed from
I .

(

5

Step 7: tert-butyl (1S,4S)-5-(4-acetylphenyl)-2,5-diazabicyclo[2.2.1]heptane-2-

15  carboxylate
\i/o\]/o
N

o
Following the procedure of Example 44, Step 1, (1S,4S)-tert-butyl 2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate was reacted with 1-(4-fluorophenyl)ethanone to
provide fert-butyl (1S,4S)-5-(4-acetylphenyl)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate as

20  an off-white solid. MS: 317.2 [M+H].
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N FFNNN NN NH F Follow ng the procedure of
Exanpl e 101, 7-(2,6-difluoro-4-((1S,4S)-5-nethyl-2,5-

wGh2@9aessks cycl o[ 2. 2.1 PCT/US2009/035422
] heptan- g- lr) ph v D5 _2 5-diaza-bi ]
i nggﬂ)g’oﬁl ﬁ_[%/ﬁj_Bg%(%tpﬁy%ﬁnglz)néjéwWIPpﬂenyl] 2,5-diaza-bicyclo[2.2.1]heptane

2-carbpiylisyacid-ertdjuty! ste] pyri m di ne was prepared from
7-(4-((1S,4S)-2,5-di azabi cycl o[ 2. 2. 1] hept an-
2-yl)-2,6-difluorophenyl)-3-(7-fluoro-1
H i ndazol -4-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimd
ine, Ms: 553.2 [ MtH]. appbes 1-210 are sunmari zed
in Table 1. Exanpl e Conpouyrd M5, ESI (mz) 111
ethyl 3-[3-(1 !
H i ndazol - 4-yl)-2-pyridi n- 4- azol o[ 1,5-a]pyrimdin
- 494 5- |]-8-azabic cIo[3.21§?%§tane-8-carbox | ate
112 2-{3-[3-(1
H i ndazol - 4- yI) 2-pyridin-4- ylcyrazolo[l 5-a] pyrimdin
-7- 466.3 1]-8-azabic clo[3. oct-8- | ethanol 113
3-(1
H i ndazol -4-yl)-7-(8-i soprop
3-yl)-2- 464.3 pridin-4- Ip
114 3-(1
H i ndazol -4-yl)-7-[8-(nme sl Tonyl ) - 8- azabi cycl o[ 3. 2
.1]oct-3- 500.3 1]-2-p hldln 4- Ip razolo[1,5-a]p
rimdine 115 3-[3-(1
H- i nHaliolingt-thik ) pdcpyure dioh-Eikaydady/ r 8z olSedpl , 25 - ehiayutyl i 18, 4S)-5-(4-

acetyl&l{%%bl]{,%,—é[%%g%(iyc?o[gé.al%ecpté:r!e(-)i ar%ox;JIe?tCt aWas Cr"é‘éﬁoxam qﬁ tert-

butoxWé(didmIrojlarﬁﬂy)metﬁawrtbdbmvmeyISHW(a-zmheth}llaﬁnrm}alwlom dhenyl]-2,5-
diaza-bgzéglglgzgeﬁﬂgé%@rgzgc%i yl{c3 afé ﬁt bﬂy?cets:[esr_ ad @ pal 3(/j<alllow Doiid. ms:
372.3 Hvi+Hifla Zbk - ptogddure fqpythé dolrome/htpy iabeéd i, o efgpypié nisdlosed in a

copeng@gtagh (ﬁ?lope 1S_L§>rOV|S|ona AppP(ga%or?T N%] 8?/56? 84%

N-et hyl -3-[3- (1H i ndazol - 4 yl)-2-pyridin-4-yl pyrazol of
1,5- 493.2 a]primdin-7- - 8-azabi c . o
cl of 8tep. 1] 8ct afrst-Bulyhr bé)k?a He{4iBs(7-fluoro-1H-indazol-4-yl)-2-pyridin-4-
J
Wyt B RSN YE 25 dasatleybotl 2 Al Bprboyiate
rimdine

azabi cycl o[ 3. 2. 1] oct -
azolo[1,5-a]p rimdine

Following the procedure of Example 98, Step 4, 4-(7-fluoro-1H-indazol-4-yl)-5-pyridin-4-yl-
2H-pyrazol-3-ylamine (0.38 g, 1.3 mmol) and 5-[4-(3-dimethylamino-acryloyl)-phenyl]-2,5-
diaza-bicyclo[2.2.1]heptane-2-carboxylic acid tert-butyl ester (0.53 g, 1.4 mmol) provided a
mixture of 3.7:1 of the regioisomers 5-{4-[3-(7-fluoro-1H-indazol-4-yl)-2-pyridin-4-yl-
pyrazolo[1,5-a]pyrimidin-7-yl]-phenyl}-2,5-diaza-bicyclo[2.2.1]-heptane-2-carboxylic acid tert-
butyl ester and 5-{4-[3-(7-fluoro-1H-indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidin-5-yl]-
phenyl}-2,5-diaza-bicyclo[2.2.1]heptane-2-carboxylic acid tert-butyl ester. These isomers
were separated by flash chromatography using a gradient of 1% to 3% MeOH/CH.CI,,
providing  tert-butyl  (1S,4S)-5-{4-[3-(7-fluoro-1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidin-7-yl]phenyl}-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate as a yellow solid. MS:
603.3 [M+H].

Example 103: 7-[4-(2,5-Diaza-bicyclo[2.2.1]hept-2-yl)-phenyl]-3-(7-fluoro-1H-
indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidine
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120 3-[3-(1

H i ndazol -4-yl)-2-pyridi n-4-yl pyrazol o[ 1, 5-a] pyri mdin
WO 76091198838193. 2 N, N-di nmeth | - 8-azabi c PCT/US2009/035422

cl o[ 3. 2. 1] oct ane- 8- car hoxam de 121 tert-butyl

(1S, 4S) - 5-{[ 3- (4- chl oL 3- et hoxyphenyl ) - 2- pyri di n- 4-

547.2; |p razolo[1, 8- rimdin-7- I]nmeth I -2,5 -

127 WD 2009/ 108838 2009/ 035422 Exanpl e

Conpound Nane M5, ESI (nmfz) diazabic

clo[2.2.1] heptane-2-car®ox |ate 122 tert-butyl (1

S,4S)-5-{4-[3-(7-f|u-( H i ndazol - 4-yl)-2-pyridi n-4-

603. 2 vyl pyrazolo[ 1, 5-F] pyri mdin-5-yl]phenyl}-2,5-

di azabi ¢ cl o[ 2. 2. 1] hep .ngNZ c ox |ate 123

tert-butyl N

(1S,4S)-5-{3-[3-(1Hi¥

yl pyrazol o[ 1, 5-a] pyri m di n-

cl o[ 2. 2. 1] hept ane- 2- car bo

7-{3-[(1S,4S)-2, 5-di azabi c y.Z.l]hept-Z-yI]phenyI}

-3-(1H 485.2 indazol-4- | 2-p ridin-4- Ip

razolo[l 5-a]p rimdine 125 tert butyl (1

oo b Bl G0 BB TS LSRR frofe s Lo yrain 4.
ylpyradolaehalpyritiolr27-21]djengpdneia2atie/clofix 2 1 ieptab2@-carboxylate (0.32 g,
5.2 mgﬁpgixg%él @ggcﬁgé[@é'ﬂb'ls)mi& AN HA DedhRbnmatdE HEY i Re@witd Aitanol) and

foIIow@;dhelm -rAasd |gpRetngrhtey2-yowit | atimpletiopl pfriaeoreFcliors- The mixture was
7 o , .
conoe bl O o ook g, 81T, Y7 TPy (FEomEorREy g, 910

MeOHICHZzGIKamyondin2 hydréxide to pr_ovi_de 0.24 g of 7-[4-(2,5-diaza-bicyclo[2.2.1]hept-2-
yl)- ph(lzl{ﬂ@% h?lzf dy r(l 9Ej@ge{z}e);-%{y@)l%é}fﬁdnf-éfl-ymgﬁgfo?g[?,|594]&yrr?ﬁidine as a vyellow

solid (02%)ydld) {\8S B33 M+HHIdazol - 4-yl ) - 2- pyri di n-4-yl pyrazol o
[1,5- 619.3; a]pyrimd in-7-yl]-8-azabicyclo[3.2.1
] oct-8-yl }carbonyl)pyrrolidine-1- carboxlate 129 3-(1
HI néﬁérﬂ Ie4 yl )1OZ (8 L3p7-Bliorb-18+- ma@ium;w)mgﬁ s 4@;) 5-methyl-2,5-

ridin-4- Ip razolo A
dlazat?lq:)quﬂg gé]r@@éﬂyl]?@er{yg Z?Eyrldln 4-ylpyrazolo[1,5- a]pyrlmldlne ydrochloride
H i ndazol - 4-yl)-2-pyridin-4-yl pyrazol o[ 1, 5-a] pyri m din
-7- 478.2 1]-8-azabic clo[3.2.1]oct-8- | propan-2-one
131 ethyl 3-[3-(7-fluoro-1
H i ndazol - 4-yl)-2-pyridin-4-yl pyrazolo[ 1, 5- 512.3

N

L2-pyridin-4- 585.3
henyl } -2, 5- di azabic
e 124

N

A 0.22 g portion of 7-[4-(2,5-diaza-bicyclo[2.2.1]hept-2-yl)-phenyl]-3-(7-fluoro-1H-

indazol-4-yl)-2-pyridin-4-yl-pyrazolo[1,5-a]pyrimidine was dissolved in 7.8 mL of DMF, and
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al] primdin-5- 1]-8-azabic clo[3.2.1]octane-8-carbox
late 132 7-{4-[(1
WE200S)10B3%- di azabi cycl of 2. 2. 1] hept - 2-yl ] - 2- f | uBCDPEEONY035422
0.16 r‘%ﬂa gff, i %nalﬂ%h??% ﬂ}P %cﬁg&%%p ‘ﬁ‘g? gq(&oﬁﬁhﬁmdl%o equiv), followed by
0.05 FS,_&DB)EIC@ICSEIQKI €r2pineglc R O] gquv)1This mixture was stirred for 15 minutes, then

0.46 drgr‘z?ég{dbﬁ?/r[?};g%ytﬁﬂ%{@pﬁg@?Jé(legﬁS;é%gl%z.%ﬁrﬂof 5% &4k & added and
the re@cﬁm {5er$(1 ferr @ne4hp(n1 The product mixture was quenched with 5 mL of 7N
I ; trds .
ammoﬂa - ﬁ’iefﬁ%%aly ana Q@éf%?b'a&?@gf%f@l%gﬂngﬁbgpr'{rfﬁ Jlé%&@% was then
conceptﬁ@tﬁm Im35vapu{)4 grdL purified by flash chromatography using 9:1:0.1

Meoﬁﬂl%lflfm%oqmﬁgdﬁ%géf | ua?eu&l{tg R)ltvrﬁsaﬁzhlob d%}&?&@ﬁddchloromethane
and wdstipe-with |89turaiz@|a@pmn5imapbqnatﬁ diried 088 BlgbP4fangoevaporated to
drynegé' 'td"%ﬂijgjl aza%é? f gzyﬂgﬁl@dhdd'ﬂlicslsoﬁd%s WdrehRYdved B 5 mL of

methappkepnd goajeq pﬂh@nycp}bazh p'lgqiihm \Masa,agqiepiy@ a4 ajmlopfl?:lg.methanollc HCI and
the mj%lﬁélvggsdl r}reegl? 70 fZF r a3 ?bl C eﬁ‘di %lp_r%d_uﬁ )m_>étyre4\2(6§ fon%entrated in

vacuol | dbn- 4ield p 0.8z0lgO[ 1of5S- @} (@F-flulors-UH-MIak8B4-y1)-7-[4-(5-methyl-2,5-diaza-

: -13:-(7-f1 uoro- . N .
blcycléﬁi%[,]ﬁg(sng@_-ﬂ)-g}rmnyé-zpvpp@r%ylﬁyﬁmgéa]@f@@ne 4h73§1_rq_chlorlc salt as
an orahppfrédb6lidN83% \idid)B-MB:ai7c3 p+«]3. 2. 1] oct - 8- |

acetonitrile 139
3-(7-chl oro-1H i ndazol -4-y| )-5-{4-[(1S,4S)-2,5- 519.0
d| az I 2 g _[3~(7- AH-i -4-y|)-2-
t@ %rﬁ%/flié] Q@n e{rf %ut | 43)45 i/3 quorr%tz‘r(h% 7 ];I{l’J%’E) 1H-indazol-4-yl)-2
pyridlraff-p'myrﬁz@lq{]‘e5 ;a;nyrlguc(n]_ -7- yI]phenyI} -2,5- dlazablcyclo[2.2.1]heptane-2-
iindazol -4-yl)-7-[16-(8-nethyl -3, 8-di azabicyclo[3.2. 1
t
Carboﬁwc':tg-s- 514.3 | pridin-3- 1]-2-p ridin-4- Ip
razol o[ 1,5-a]p rimdine 141 3-(7-chloro-1
Hindazol -4-yl)-7-{4-[(1 S, 45)-5-nethyl -2, 5- 533.3;

di azabi cyclo[2.2.1

]hept-2-y|]pheny|}-2-§yt+ i#C4- y| pyrazol o[ 1, 5-
alprimdine 142 7-(1, 4-di spiro[4 5] dec-8-yl)-3-(1

H i ndazol -4-yl)-2-pyridin 453. Ip razol o[ 1,5-a]p
rimdine 143

3-(1Hi ndazol -4-yl)-7-{4-[ (LS, 4S) - 5-nmet hyl -2, 5- 513.2
di azabi cycl o[ 2. 2. 2] oct - 2- henyl } - 2- pyri di n-4-yl pyra
zolo[1,5- a]primdine 144 4-1(1

S, 4S) - 2, 5-di azabi cycl of g- oct-2-yl]phenyl}-3-(1 H
499. 2 indazol-4- 1 -2-p rildin-4- Ip razol o[ 1,5-a]p
rimdine 145 7-{2-[(1 N
S, 4S) - 2, 5-di azabi cycl o[ 2. R,
enyl}- 521.7 3-( 1Hindazd -4-
razolo[1,5-a]p rimdine -128

A 2.31 g portion of 5-[4-(3-dimethylamino-acryloyl)-3-fluoro-phenyl]-2,5-diaza-
bicyclo[2.2.1]heptane-2-carboxylic acid tert-butyl ester (1.1 equiv, 5.9 mmol) was dissolved in
37 mL of methanol. To this was added 1.59 g of 4-(7-fluoro-1H-indazol-4-yl)-5-pyridin-4-yl-
2H-pyrazol-3-ylamine (1.0 equiv, 5.4 mmol), followed by 1.1 mL of trifluoroacetic acid and the
reaction was stirred at room temperature for 16 hours. The reaction was concentrated in

vacuo, neutralized with saturated aqueous sodium bicarbonate (NaHCO3) and filtered. The
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WD 2009/ 108838 PCT/ US2009/ 035422 Exanpl e Conpound
Name MS, ESI (nfz) 146
W®G2(00A@84S) - 2, 5- di azabi cycl o[ 2. 2. 1] hept - 2- yl ]| - P€T/BSZ009835422

solid \}\,5@ HNe WlY }/v ﬁ?ﬁ%g?ﬂnea iR VEIbLQLi rftfu‘r]’ﬁcall n Ol dMida SutByPsilica flash

| n-7- I ne
chrorrratquaph.ydelmlrug)wﬁh 64-1Q% methanol/ethyl acetate to yield 2.37g of 5-{3-fluoro-4-

[3- (7-f>@iofo§a1gﬁr;/ E)QA_( }/I}% p@/rlgfn%ﬂbdﬁé{z%lldﬂ,g a@pylll‘rﬁ&ntTﬁ]' pf%%?l} %,5 diaza-

bicyclq;i2|2nﬁquane¢23¢aybogylmqi(ﬂtqﬂ-tmtyuqg;jmaa@oa M{al[pmss@ﬂdd?O.?% yield). MS:
621.31 np_'gl ne 148 2-[3-(1
azol -4-yl)-2-pyridin-4-yl pyrazol o[ 1, 5-a] pyrimdin
-7-yl]- 542.3 N, N-di net hyl - 5- [(1

is] gﬁ?iﬁsrﬁglngt qﬁé %7 % L‘?‘L‘éﬂ %g? %ydp aza |cyc o& g ﬂﬁgpt-zz-yl] -2-fluorophenyl}-3-

(7-flucto4 8) indazoeldi-Ax 24l adiel4afiRrazold[nepilpinmtiheycl ohexyl } - 3-
491.5 1Hindazol-4- | -2-p ridin-4- |Ip razolo[1,5-a]p
rimdine 150 3-(1
H i ndazol -4-yl)-7-[cis-4-(3-0xa-8-azabicycl o[ 3. 2. 1] oct
-8- 506.5 | c clohex i 2-p ridin-4- I|p

razolo[1,5-a]p rimdingNi51 3-(1
H-indazol-4-y|)-7-[trdﬁsé?-(S-oxa-S-azabicycl0[3.2.1]0
ct-8- 506.5 | c clohexpn pridin-4- Ip
razolo[1,5-a]p rimdine]l52 3- (1
H i ndazol -4-yl)-7-[cis
-3- 506.2 | c clohex
razol o[ 1,5-a]p rim di nej153 3-(1
H i ndazol -4-yl)-7-[traps
ct-3- 506.2 | c clohe
razol o[ 1,5-a]p rim di n€y
3-(1H i ndazol -4-yl)-7-{cis-4
azabi cyclo[2.2.1 ] hept-5-
in-4-ylpyrazol o[ 1, 5- a]priks 55
3-(1H i ndazol -4-yl)-7-{trans-4-[ (1S, 4S) - 2-oxa-5- 492.4
azabi cyclo[2.2.1 ] hept-5-yl]cyclohexyl}-2-pyrid
i n- 4F¥Iioqwﬁgaﬁﬂ%l Rbdedurs oﬁﬂi%r’nﬂb dl'03e5 @ﬁugro{éf;- 39('7=°ﬂ'u6rc{ {A-indazol-4-
S, 4S) - 2, 5-di azabi cycl o[ 2 ept - ohexyl } - 3-
y))-2-pygdingt- yl(pyraqolqhué@mynzru in-7= >¢] @eﬂvlb%%aza %Cyclo[Z 2 1] eptane-2-
carbogﬁléoba[j Ligrr &]tﬁ félsf@r dbraGidda 7 7-[4- fz 5-giaza-bicyolo[2 2.1 hept-2-yl)-2-fluoro-
1S, 45) 5-di azabi cycl o[ 2. 2. 1] hept - yl]
phenyﬂ@g(?g*uom ﬂHflmq%pr}ryk)ﬁwyylgweqqyquyr@o(oi ,5-a]pyrimidine. MS: 521.2

[M+H]E‘b6ﬂ§%@iﬁ]‘} yl)-2-pyrid in-4 Ip razolo[ 1, 5-a] primdine
158

7-{4-[ (1S, 4S)-2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yI ] - 1- naph
thyl Fg nfélg Hﬁ0553§ -éluRré) 92 Niudor-dy -2 Rl b 34 45 45R5-methyl-2,5-

S, 4S) - 2- oxa-5- 492.5
exyl }-2-pyrid

razo
diazabicyclo[2. 2 1]hept-2-yl]phenyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine
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159 3-(1Hindazol-4-yl)-7-{4-[(1S,4S)-5-nethyl-2,5
567.2 d iazabicyclo[2.2.1
wWQ bapt1egB3s/1 ] - 3- (tri fl uoronet hyl) phenyl } - 2- pyr i BCTUZ200035422
razol o[ 1, 5-a] pri m di ne 160
3-(1H i ndazol -4-yl)-7- [ (1S,4S)-5-nethyl -2,5- 549.2
di azabi cycl o[ 2. 2. 1 ] hefpt ,2-yl ] - 1-napht hyl }-2-pyridin-4

Ip razolo[1,5-a]primd<fie’/ 161 7-{4-[(1

S, 4S) - 2, 5-di azabi cycl o[ 4. 2. 1] hept - 2-yl ] -3, 5-di f | uor oph
enyl}- 521.2 3-( 1lHipOsgol-4- | -2-p ridin-4- Ip
razolo[1,5-a]p rimdin 62 7-{4-[(1

S, 4S) - 2, 5-di azabi cyct o[ ¥ 2. 1] hept - 2-yl ] -2, 3-di fl uor oph
enyl }- 521 2 3-( 1Hindazo|-4- L -2-p ridin-4- Ip
razolo[l 5-a]p rinidin€ 183 -

S, 4S) -2, 5-di azabi cycl o2 .2

enyl } - 521. 5 3-( 1Hin

razol o[ 1,5-a]p rimdine 164

S, 4S) - 5-net hyl - 2, 5-di azabi c

yl ] phenyl }-3-(1

H i ndazol - 4 yl)-2- pyrl di n- 4-ylfpyrazol o[ 1,5 a] pri ni di ne

165745 di fluo %%1 ,

S, 4SH 4%‘:& Rytion, O Telf 3 g Rchie (2. 1{hepiidi -2 fluasgphonyl]-3-(7-
quoroMl-ﬂ-lﬁB@iWM}yIﬁZf) idin-4-yl- pyrazolo[1 5 -a]pyrimidine (2.8 mmol, 1.0 equw) was
dlssol\_n[%%mﬁ(?ﬁnlsoa Fu py{l q.l(n :%/7 P%zaggulso;ormaldei {n3d8 mmol, 5.0
eqU|v)&]o4lﬁ%])n5velf§Eédg,\él(j 1‘?0 hidhpaaRivascadled 0232 tL]d1eRéticZacid 825 Zmol, 2.0

. enyl r- o- . . .
eq“"’))}il-a}‘ﬁd%‘az 8PrLHQM’V)a-S G 1 12 MURHtes, a2 P Rooaoh NP arRH (13.8
mmol,lfﬁ efan{Zlﬂwléé 5%&&5)511 g'réi‘ﬂebyﬂlorﬁstﬁredlféﬂ(ﬁ@ (re¥cl ghaf?odul;t mixture was
pt. - 2- - uor ophen - 3- ,

quenc}np&m@zg(ﬁl_nh__ 9]* ?NZa'BS?PP'& 'innMﬂb{]' tir{)ng %’@o{her 30 minutes. The
reactlcﬂ] pak mheh Bzﬁi‘tltldrﬁ& ﬂet\iléerﬁwdte‘ﬂalvhlfélhﬁ"e{céthte and the aqueous layer was
extracyq(ﬁ \ﬁ@%%&)lysac%t? fgaln %’heloarlée?n?(lz Ia¥ers%ere comb]negpérled over K/Ig%m and
concehtrated aa Alacdo Yo hiva- Pyelch bil Atgbi Yiea aoditdnl ob waldprtb rhidi ¢ie a solid
preC|p||]Tat§d @ua ‘](;rieaEﬁIsL,tleg ragl_'éf'\_ggﬁf' Irtpg’ﬁqdf gn%gétla(g’?op 5r8§'§g 1.3gyof 3-(7-fluoro-1H-
indazat A0y ﬂ@ﬁ&&ﬁoﬁ%lrh@%@ya%aé%ycla&azm]hep@mp@u@@ubiaﬁﬁudm 4-yl-
pyraz o SElp U T 125 SRR (55 YRy MS6F3 2 MHE)

rimdine

: 2-yl]-2,5-difluoroph
dazol\- 4- 4 -2-p ridin-4- Ip

(3, 8-difluoro-4-[(1

NP 1] hept - 2- 535. 2

Example 108: tert-Butyl (1S,4S)-5-{3,5-difluoro-4-[3-(7-fluoro-1H-indazol-4-yl)-2-
pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]phenyl}-2,5-diazabicyclo[2.2.1]heptane-2-

carboxylate
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170 7-{4-[(1

S, 4S) - 5-cycl obutyl -2, 5-di azabi cycl o[ 2. 2. 1] hept-2-yl]-2
wQ 260950832 d ifl uor ophenyl} 3-(1 PCT/US2009/035422

H i ndazol - 4-yl) - 2- pyrrj%z 4-yl pyrazolo[ 1,5

alprimdine 171

7-(1,4-dioxaspiro[4.5]é%¢4%-yl)-3-(7-fluoro-l

H i ndazol -4-yl)-2- 471.2N_p ridin-4- Ip razolo[1,5-a]p

rimidine 172 7-{4-[(1 @

S, 4S) - 2, 5-di azabi cycl o[ 2N2

-3- 517.2 1Hindazol -4 -2-p ridin-4- 1Ip

razolo[1,5-a]p rimdin 3 7-{2-fluoro-4-[(1

S, 4S) - 5- et hyl - 2, 5-di Gza |c§cI0[2 2.2]oct-2- 531.2

yl ] phenyl }-3-(1 N

H i ndazol -4-yl)-2-pyri d rAzol o[ 1,5

alpyrimdine 174 3-(1

H i ndazol - 4-yl)-2-pyridin-

4-1(1 S, 4S)- 571.2 5-nethysZ, M. d iazabicyclo[2.2.1

] hept-2-yl]phenyl}pyrazol o[l 5- a]primdine 175

tert-butyl (1 S,4S)-5-{3-chloro-4-[3-(7-fluoro-1

H i nHalwing!-tyé )précedars’ .o Exyidlel 100, Step 3, (1S,4S)-tert-butyl 5-(3,5-

oo R S DY 0 G L ST 2 7 ey

2,5-didzdptyslop- 4. { Theptane-2-carboxylate was prepared from 4-(7-fluoro- 1H indazol-4-yl)-

o B S BRI 1o S SEBIBE ) Sy

(dimethgiaalira])dcriploa)-p,sedifdaddbprendiy-2, @dléiatfdyatm[ZJZ 1]-heptane-2- carboxylate
hM36§§2E gl-4 yl)-7-{cis-4-[(1 S, 4S)-2-o0xa-5- 510.3
é lo[2.2.1 ] hept-5-yl]cycl ohexyl}-2-pyrid
i n-4-ylpyrazolo[1l, 5- a]primdine 178 3-(7-fluoro-1
H-indazol -4-yl)-7-{trans-4-[(1 S, 4@% - oxa-5- 510.3
azabF¥goplg[ 092 7441(1Refst)= 255~I'«J|Iq2@9@v@ »dy11hent=20y/}-2.8-difluorophenyl}-
4 ml; 7-fluoro-1
e LR R A T A T
Joct- 524.3 3- 1 ¢ clohex |]-2-p ridin-4- 1Ip
razolo[1,5-a]p rimdine 180 3-(7-fluoro-1
H i ndazol -4-yl)-7-[trans-4-(8-oxa-3- 524.3 aza
bicyclo[3.2.1 Joct-3-yl)c ohexyl]-2-pyrid
i n-4-yl pyrazolo[1,5- a]prii#dine 181 3-(7-fluoro-1
H i ndazol -4-yl)-7-[ci s-4- oxa- 8-azabicyclo[3.2.1
I
[
7
c
1

.2]oct-2-yl]-2-fluorophenyl}

“N{2, 3,5 6-tetrafl uoro-

0
[

razolo[1,5-a]p rimdine 1 -(7-fluoro-1
H i ndazol - 4-yl) -
bicyclo[3.2.1 ]o0
i n-4-yl pyrazol of

I
I

]oct- 524.3 8- c cl ohe -2-pridin-4- Ip
i

3Foxa-8- 524.3 aza
QIexy 2-pyrid
W

-[trand=4-
t-8-yl)c
, 5- a]pri4n

Following the procedure of Example 102, 7-(4-((1S,45)-2,5-
diazabicyclo[2.2.1]heptan-2-yl)-2,6-difluorophenyl)-3-(7-fluoro-1H-indazol-4-yl)-2-(pyridin-4-
yhpyrazolo[1,5-a]pyrimidine was prepared from (13,4S)-tert-butyl 5-(3,5-difluoro-4-(3-(7-
fluoro-1H-indazol-4-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimidin-7-yl)phenyl)-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate. MS: 539.3 [M+H].
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183 7-{trans-4-[(1
S,4S)-2,5-diazabicycl0[2.2.1]hept-2-y|]cyc|ohexyl}-3-
wGO®920888%- f | uoro-1 H-i ndazol - | -2-p ridin-BeT/U2009/035422

razo
& ng%rﬁglé d%‘llcgz’g | cycﬂ%[“%ﬁi“%ﬁ? e yP?% (Léz]ab joycigi2.2 1hept-2
yl]phe28936(7-f(uz>r¢ M dondazel-4Hyi)-Zchaiei-4- ylazoI@MpS-a pdrlmu%ne | p
razolo[1,5-a]p rimdine 185 7-{4-[(1
S, 4S) - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ] -3-f | uor ophenyl
}-3- 503.2 1Hindazol-4- | -2-p ridin-4- Ip
razolo[1,5-a]p rimdine 18Ke
7-{4-[ (1S, 4S) -2, 5-di azabi gpngl o[ 2. 2. 1] hept - 2-yl ] - 2-
553.2 (trifluoronethyl) [}-3-(1
H-i ndazol -4-yl)-2-pyrid ing4 | p razolo[1,5-a]primdine
187 7-{2-bronp-4-[(1
S, 4S) - 2, 5-di azabi cycl of 2. hept - 2-yl ] phenyl } - 3-
563.1 1Hindazol-4- | - idin-4- Ip razolo[1l,5-a]p
rimdine 188 7-{3-f| uorfo- 491 (F
S, 4S) - 5-net hyl - 2, 5-di aza
yl ] phenyl } - 3- (1
H i ndazol - 4-yl)-2-pyridin- e yloyr. o|0[l,5
a] pyri mdine 189
3-(1Hindazol -4-yl)-7-{4-[ (1S,
d iazabicyclo[2.2.1
] hept - 2- yI] 2 (trifluoronethyl)pﬁenyl} 2 pyridin 4 1p
razologl ] primdine 190 7- ﬁ
S, asfol Wing FWI rocesiuen efZasine %‘[ 'Z (2 s @l'ﬂﬂJ(Pf@ﬁ‘rC(izS 4§y9-methyl-2,5-
duazab{&;]cnigg I}]f}egga'n(-ﬂ-ylﬁphenyl) 37 ﬂgo;o ?O Hy rlnéjée%?loﬂr[ y)-2-(pyridin-4
yI)pyrQﬂoﬂgﬁ ﬁﬂ]wrlﬁg mq_g\@s prepared from 7-(4-((1S,4S)-2,5-diazabicyclo[2.2.1]heptan-
2-y1)-2/ =4
-yl)-2/6- Fjﬁlug?ghw 1m{<ﬁ?fﬂﬂﬁﬁa—%}£?)& Obg(?ldlﬁs‘r %g)%/gazglo 1,5- _alap Bmldlne,
MS: 551331['}:1' Reé 192 7- 2,6-difluoro-4-[ 1 S,4S -5- math
| - 5- oxi do- 2, 5- 551.3 - 130 WD 2009/ 108838
PCT/U82009/035422 Exanpl e Conpound Nanme MsS, ESI (m z)
di az&karoples dfl 2-220 biehapbmarizdd]ipfAeblel 1} - 3- (1
H i ndazol -4-yl)-2-pyridin 4- |Ip razolo[1,5-a]primdine
193 3-(1 Hindazol-4-yl)-7-{5-[(1

]hept-2- 517. 2

Jiret hyl - 2, 5- 567. 2

Exampte 45 cgmgganpnaﬁ@blcyclo[z Z. 1 hept-5- 490.1 Iﬁﬁfﬁg
[Jfuran-3- | -2-p ridin-4- |Ip razolo[1,5-a]p rl?ipine
194 tert-butyl miz
111 (1S, 48hyIB-[8{ ¥+inBazolh4yl)-Breaiddl-4-Apyh2oloPt, Bylpyromidin-4 4889. 1
v| pyr &xbBakabigyclgPB@yilectandiSreabomidté ur an- 2- vyl ynet hyl ) -2, 5
T2 - di pdabiSd Tingpaol 2 PrRaharbpacdalbalratiadin /- [4603
yl]-8-azabicyclo[3.2. 1]Joct-8-yl}ethanol
113 3-(1H-indazol-4-yl)-7-(8-isopropyl-8-azabicyclo[3.2.1]oct-3-yl)-2- 464.3
pyridin-4-ylpyrazolo[1,5-a]pyrimidine
114 3-(1H-indazol-4-yl)-7-[8-(methylsulfonyl)-8-azabicyclo[3.2.1]oct-3- | 500.3
yl]-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine
115 3-[3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]- | 465.2
8-azabicyclo[3.2.1]octane-8-carboxamide
116 2-{3-[3-(1H-indazol-4-yI)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7- | 507.3
yl]-8-azabicyclo[3.2. 1]Joct-8-yI}-N,N-dimethyl-2-oxoethanamine
117 {3-{3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]- | 461.2
8-azabicyclo[3.2.1]oct-8-yl}acetonitrile
118 N-ethyl-3-[3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5- 493.2
a]pyrimidin-7-yl]-8-azabicyclo[3.2.1]octane-8-carboxamide
119 7-(8-acetyl-8-azabicyclo[3.2.1]oct-3-yI)-3-(1 H-indazol-4-yl)-2- 464.2
pyridin-4-ylpyrazolo[1,5-a]pyrimidine
120 3-[3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidin-7-yl]- | 493.2
N,N-dimethyl-8-azabicyclo[3.2.1]octane-8-carboxamide
121 tert-butyl (18,4 S)-5-{[3-(4-chloro-3-methoxyphenyl)-2-pyridin-4- 547 .2,
ylpyrazolo[1,5-a]pyrimidin-7-y[lmethyl}-2,5-
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195 7-{5-[(1
S, 4S) -2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl net hyl ] furan- 3-y

WO 2008408$89. 2

(1 Hindazol -4- |

-2-p ridin-4- PEI/US2009/035422

Exam%l%‘\‘S v

brhooufH [Marha T dr e 196 tert=butyl
g) E?THST 3-(1Hindazol - 4-yl)-2-pyridi n- 44

yl pyrazol o[ 1, 5-a] pyri m di n-7-yl ]t hi ophen- 2-yl }rrrém
2, 5- | din2abaeie2 el1eptade-A-LhroplyRRe- 2- car boxl ate 197 3-(1
122 H I ndazalutyic1Bl4)5)-3{4-B-(F fidoro-1H-indazol-4-yl)-2-pyridin-4- 603.2
S, 4S) yl@yrazoip] 65-alpaimidig-Styliptengl-Aphept - 5- 506.1 | neth
]t hi diptedieyglo[2..11n@ptang-2-darhoxdlatd p razol o[ 1, 5-a] |
123 ri m dfefeutydd SAS)-6{3 ngH-lndazol -4-yl)-2-pyridin-4- | 585.3
S, 4S) Yipyrazoigl h-alpyreyeingyiphen %épt 2-yl met hyI]th| ophen-
2. 5 etlaaablcyclo[321 ?[a{ o ) é’ ﬁl ?! A4 | '21
124 zahicyclo]4.4. [lphenyl}-3-(1H- 85.2
razol L. azo -%i yn(jﬁ ?ﬁlmlﬁcgrai%o Lo, e, TR
125 E\SSé")‘ié‘r‘tlbu&l (135,4S)-5-{4-[3(7-chloro-THEihdazol- -ﬁ)‘é BSyndﬁw AR NIT
-ylpy zolo[1,5-a]pyrimidin-7-yl]phenyl}
V1 Dy} SEBTRl dod2 Al BHandt> bl | - 8- azabi cycl of 3. 2. 1
126 ] OCt iB!é'rHimQ&roDﬂgﬂ 183 B1ZH8)-5ométhyl-2,5- 499.2
Hin ja.azdmcgcmiz)m%e - {IPhenya- 22pya<mb4yrpy@kcﬂcﬁ[352 1] oct-3-y
) pyr dgyrimidib®1. 2 3- |]-2-p ridin-4- Ip razolof1,5-a]p
127 ri m dB{ect2®)d-18-ifdbzdtdimerald o1 SASyR p- 7- {6-[ (1 519.3
S, 45) diazapicclel2 87 HebcA/dIPbea) 2:ryiidie ptypgazaldr52 | ] p
ridipalRyrimidio®. n ridin-4- |p razolo[1, 5-alp rinldine
128 202 f E?Ftbub(h@g? 2 -({3-[3-(1H-indazol-4-yl)-2-pyridih-4-ylpyrazolo[1,5- | 619.3;
(1S, %J}}Yfén'g ks S(afw?yﬁ'aﬁ’z?o logk, Syf}saf%%%yrfa'idﬁ‘ezﬂ' 599. 3
Al g RAAFAREET B Al nvurt A o 7 gl 1 hAan—=yvy [y
YRy )|
129 4 o7h E;Em”f Z;f 4- "I) By, 5)5 %h% fblcgcl%[é'Z 113&3%% RN yl
130 o X3y Alirldazol-4- Ry i .- yfbyrlékdlo[‘f— lé}’d thh?‘* 47872 °
St fog e mizﬁ?%g%m@zzmnzm ]: j 04ng S
131 I"aZz ey 30891- HON-2pGin o @b b {85123
Hin ja]byﬁmlélm Phy)-8azhiteylclofB.2. 1]octane-8-carboxylate
132 S, 4S) 7-24-Rx94 9-2xdibzabygdlqp 2.1hedt] gt-fAloroph@Q 13- || 2et.h
| 1 phe8-theth@eqyphaniylgRpyrittin-4-plpyrazotd] B5-AlpEringidipe ri m dil ne 205
133 7- { 41 BA G, 141S)45)2B-dinzalzieMslofd/& 1 1o¢ -2 ¥ |- Rifluenophey | maThyl | -
2- 5] #-pyridif-4-yipyrevsiabh§plpyrinidin-3-yl)phenol
T34 1 i a2 Mol 45 pyGreing 4 FIPRESIE e ] pf AR i ne
206 yI]phenyI} pyrldln 4-ylpyrazolo[1,5-a]pyrimidin-3 enol
135 . 49)-%59-qi ept-2-yJ]-a- 1PhAr -
= g s
. - (o] .
:]-:OP S%blc cl % ?f ]%hghyf? %yf‘?&ﬁ ﬁi‘%/ﬁlk/rgrg o[1,5-
137 [1-14 Qz“agrcﬁfld[é 2h<}o&¢9—yl)¢3 Xfﬂm#b-ﬁlﬁ@éz%bl&wltl 2 Tuhept-5
- 51 3p)§|d|ny4 ViBrdvlo}1, 228 gyidine3- (1
138 H- T ndgzel(7-fuyd-) H-thdp3o-ugiy2-pdridin-pylpaagdisl, 3- 5- 4791
a] pr | apginnidin-2§8-8AzaBeyclo[B.2.1]oct-8-yllacetonitrile
139 S, 4S) 3-Z7-8hlao-d#airiaecgldhy)f 52421 S BISeRO~ 2- yI net hyl ] 519.0
phen /ﬁl zapicydd®.2 A1hept-2-yllphenyl}-2-pyridin-4-ylpyrazolo[1,5-
aJpyrimidine
140 3-(1H-indazol-4-yl)-7-[6-(8-methyl-3,8-diazabicyclo[3.2. 1]oct-3- 514.3
yhpyridin-3-yl]-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine
141 3-(7-chloro-1H-indazol-4-yl)-7-{4-[(1S,4S)-5-methyl-2,5- 533.3;
diazabicyclo[2.2.1]hept-2-yl]phenyl}-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine
142 7-(1,4-dioxaspiro[4.5]dec-8-yl)-3-(1H-indazol-4-yl)-2-pyridin-4- 453.3;
ylpyrazolo[1,5-alpyrimidine
143 3-(1H-indazol-4-yl)-7-{4-[(1S,4S)-5-methyl-2,5- 513.2
diazabicyclo[2.2.2]oct-2-yl|phenyl}-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine
144 7-{4-[(18,4S)-2,5-diazabicyclo[2.2.2]oct-2-yl|phenyl}-3-(1H- 499.2
indazol-4-yI)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine
145 7-{2-[(1S5,4S)-2,5-diazabicyclo[2.2.1]hept-2-yI]-4 ,6-difluorophenyl}- | 521.7

3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine
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7-{3,5-difluoro-4-[(1S,48)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yllphenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine

535.2

165

7-{2,3-difluoro-4-[(1S,4 S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yllphenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine

535.2

166

7-{2,5-difluoro-4-[(1S,4 S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yllphenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine

535.2

167

7-{4-[(1S,4 S)-5-ethyl-2,5-diazabicyclo[2.2.1]hept-2-yl]-2,6-
difluorophenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
alpyrimidine

549.3

168

7-{2,6-difluoro-4-[(1S,48)-5-isobutyl-2,5-diazabicyclo[2.2.1]hept-2
yllphenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine

577.3

169

7-{2,6-difluoro-4-[(1S,48)-5-isopropyl-2,5-diazabicyclo[2.2.1]hept-

563.2
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181 ki naka (T %,yf/ indazolsdy-yl)-7-[cis-4-(3-oxa-8-azabicyclo[3.2. 1]oct- | 524.3
8-yhcyclohexyl]-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

182 3-(7-fluoro-1H-indazol-4-yl)-7-[trans-4-(3-oxa-8- 524.3
azabicyclo[3.2.1]oct-8-yl)cyclohexyl]-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine

183 7-{trans-4-[(1S,48)-2,5-diazabicyclo[2.2.1]hept-2-yl]cyclohexyl}-3- | 509.2
(7-fluoro-1H-indazol-4-y1)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

184 7-{2-chloro-4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-3- | 289.6
(7-fluoro-1H-indazol-4-y1)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

185 7-{4-[(15,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]-3-fluorophenyl}-3- 503.2
(1H-indazol-4-y)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

186 7-{4-[(15,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]-2- 553.2

(trifluoromethyl)phenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-
ylpyrazolo[1,5-alpyrimidine

187 7-{2-bromo-4-[(18,4S5)-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-3- | 563.1
(1H-indazol-4-y)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

188 7-{3-fluoro-4-[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2- 517.2
yllphenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine

189 3-(1H-indazol-4-yl)-7-{4-[(1S,4S)-5-methyl-2,5- 567.2

diazabicyclo[2.2.1]hept-2-yI]-2-(trifluoromethyl)phenyl}-2-pyridin-4-
ylpyrazolo[1,5-alpyrimidine

190 7-{2-bromo-4-[(18,4 S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2- 5771
yllphenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine

191 7-(1,4-dioxaspiro[4.5]dec-7-en-8-yl)-3-(1H-indazol-4-yl)-2-pyridin- | 451.2
4-ylpyrazolo[1,5-a]pyrimidine

192 7-{2,6-difluoro-4-[(1S,4S)-5-methyl-5-oxido-2,5- 551.3
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201 0 99} -Indazol-4-yl)-7-16-[{1S,4S)-2-oxa-5-azabicyclo[2-2. T|Répt- 5_ 87 5

idin-3-yl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

202 tert-butyl (18,4 S)-5-{3-[3-(1H-indazol-4-y|)-2-pyridin-4- 599.3
ylpyrazolo[1,5-a]pyrimidin-7-yl]lbenzyl}-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate

203 tert-butyl (18,4 S)-5-{4-[3-(1H-indazol-4-yI)-2-pyridin-4- 599.3
ylpyrazolo[1,5-a]pyrimidin-7-yl]lbenzyl}-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate

204 3-(1H-indazol-4-yl)-7-{4-[(1S,48)-2-oxa-5-azabicyclo[2.2.1]hept-5- | 500.2
ylmethyl]phenyl}-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

205 7-{4-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yImethyl]-2- 517.2
fluorophenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine

206 7-{2-fluoro-4-[(1S,4S)-2-oxa-5-azabicyclo[2.2.1]hept-5- 518.2
ylmethyllphenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine

207 7-{2-fluoro-4-[(1R,4R)-2-oxa-5-azabicyclo[2.2.1]hept-5- 518.2
ylmethyllphenyl}-3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
a]pyrimidine

208 7-{3-[(15,4S5)-2,5-diazabicyclo[2.2.1]hept-2-yImethyl]phenyl}-3- 499.2
(1H-indazol-4-y)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

209 7-{4-[(15,4S)-2,5-diazabicyclo[2.2.1]hept-2-yImethyl]phenyl}-3- 499.3
(1H-indazol-4-y)-2-pyridin-4-ylpyrazolo[1,5-a]pyrimidine

210 9-{3-fluoro-4-[3-(1H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5- 548.3
a]pyrimidin-7-yl]benzyl}-3,7-dioxa-9-azabicyclo[3.3. 1Jnonane

STANDARD BIOLOGICAL AND PHARMALOGICAL TEST PROCEDURES

Evaluation of representative compounds of this invention in standard
pharmacological test procedures indicated that the compounds of this invention possess
significant anticancer activity and are inhibitors of Raf kinase. Based on the activity shown in

the standard pharmacological test procedures, the compounds of this invention are therefore
-131-
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WwW@2009/1@8B838 27 <0. 0003 28 0.016 29 0.0005 30 ROI/08R09/035422

3 87 0 3 :
usetutigo grifiibiast s " n PRYisnsess BriishBes pie Jegibyt treating
inhibitipny the. OB ofi 2010e@ITAtingl Beoplagns sqigh EsOBOEe fShehreag3 kidney,
bladdéfg5 t@r&g?’?nouf]h? IQwF?)QO@sophagus, stomach, colon, ovary, lung, pancreas, liver,
prostate and skin. Compounds of the invention are useful as anti-inflammation agents and

possess activity against inflammation associated with Raf kinases.
TESTING FOR RAF KINASE INHIBITORS

Compounds of formula A were tested as Raf Kinase inhibitors for B-Raf kinase,
mutant B-Raf kinase and C-Raf kinase, which are associated with inhibiting growth of tumor

cells containing oncogenic forms of Receptor Tyrosine Kinases, K-Ras and Raf kinases.
B-RAF KINASE:

Reagents: Flag/GST-tagged recombinant human B-Raf produced in Sf9 insect
cells, human non-active Mek-1-GST (recombinant protein produced in E. coli); and a

phospho-MEK?1 specific poly-clonal Ab from Cell Signaling Technology (Cat. #9121).
TESTING FOR B-RAF KINASE INHIBITORS

B-Raf1 Kinase Assay Procedure: B-Raf-1 is used to phosphorylate GST-MEK1.
MEK1 phosphorylation is measured by a phospho-specific antibody (from Cell Signaling
Technology, Cat. #9121) that detects phosphorylation of two serine residues at positions 217
and 221 on MEK1.

The following Kinase Assay Protocol was employed in accordance with the
invention:
B-Raf Assay Stock Solutions

1. Assay Dilution Buffer (ADB): 20 mM MOPS, pH 7.2, 25 mM R-glycerol phosphate, 5mM
EGTA, 1 mM sodium orthovanadate, 1mM dithiothreitol, 0.01% Triton X-100.

2. Magnesium/ATP Cocktail: ADB solution (minus Triton X-100) plus 200 yM cold ATP and

40 mM magnesium chloride.

4. Active Kinase: Active B-Raf: Used at 0.2 nM per assay point.
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0 . 3 61 <0.0003
5'Nm%§&@8§%%§%EQg3%38§§H%§”Q@@§%9§8§59%%9@.302 66 0.329
67 >1.0 68 0.058 69 NT 70 NT 71 NT 72a 0.566 72b

o, 108 41 Rl 902 5ol 1o3 3, 0908, 28085994 77 0. 017

7. Anti-GST Ab (GE)
8. Anti pMEK Ab (Upstate)
9. Anti-rabbit Ab / Europium conjugate (Wallac).
B-RAF ASSAY PROCEDURE:
1. Added 25 uL of ADB containing B-Raf and Mek per assay (i.e. per well of a 96 well plate)

2. Added 25 puL of 0.2 mM ATP and 40 mM magnesium chloride in Magnesuium/ATP
Cocktail.

3. Incubated for 45 minutes at RT with occasional shaking.

4. Transfered this mixture to an anti-GST Ab coated 96 well plate (Nunc Immunosorb plates
coated o/n with a-GST. Plate freshly washed 3 x with TBS-T before use.

5. Incubated o/n at 30°C in cold room.
6. Washed 3 x with TBST, ed Anti-Phospho MEK1 (1:1000, dilution depended upon lot)
7. Incubated for 60 minutes at RT in a shaking incubator

8. Washed 3 x with TBST, add Anti-rabbit Ab / Europium conjugate (Wallac) (1:500, dilution
depended upon lot)

9. Incubated for 60 minutes at RT on a platform shaker.

10. Washed plate 3 x with TBS-T
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<0.0003 104 0.00024 105 NT 106 <0.0003 107 <0.0003

08 NT 109 <0.0003 110 <0,0001 111 Not Tested
12. Read plates in Wallac Victor model Plate Reader.

13. Collected data and analyzed for single point and ICsy determinations as described by
Mallon R., et al. (2001) Anal. Biochem. 294:48.

TESTING FOR C-RAF KINASE INHIBITORS

Assayed in a Raf-MEK-MAP kinase cascade assay as described previously
(Mallon R, et al (2001) Anal. Biochem. 294:48.), except that C-Raf kinase was purchased

from Upstate, Lake Placid, NY and used at a concentration of 0.215 nM per assay point.
TESTING FOR MUTANTS OF B-RAF KINASE INHIBITORS

Assayed in a Raf-MEK-MAP kinase cascade assay as described previously
(Mallon R, et al (2001) Anal. Biochem. 294:48.), except that B-Raf kinase mutants
(V600 E) were used.

ANALYSIS OF RESULTS

B-Raf ICso determinations were performed on compounds of formula A from
single point assays with > 80 % inhibition. Single point assay: % inhibition at 10 mg/mL
(% inhibition = 1 — sample treated with compound of Formula A/ untreated control
sample). The % inhibition was determined for each compound concentration. 1Csg
determinations —Typically the B-Raf assay was run at compound concentrations from
1uM to 3 nM or 0.1 uM to 300 pm in half log dilutions.

Selected compounds of formula A exhibited Raf kinase 1Csp values rangng
from 1uM to 0.1 nM, indicating that the compounds are effective inhibitors of Raf
kinases, including B-Raf kinase, mutant B-Raf kinase and C-Raf kinase. The data is

summarized in Table 2.

Table 2. B-Raf ICsy Data for compounds of Formula A

Example Mean IC5, (M)
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9 0.004
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11 0.002

12 0.0004

13 0.0003

14 0.002

15 0.01

16 0.009
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84 >1.0

85 0.036

86 0.27

87 0.032

88 >1.0

89 NT

90 0.046

91 0.162

92 NT

93 <0.0003

94 0.0001

95 0.00059

96 NT

97 <0.0003

98 <0.0003

99 0.0016

100 <0.0002

101 <0.0001

102 0.00204

103 <0.0003

104 0.00024

105 NT

106 <0.0003

107 <0.0003

108 NT

109 <0.0003

110 <0.0001

111 Not Tested

112 0.0228

113 0.067
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174 0.0004 175 0.001 176 0.001 177 0.004 178
0.0067 179 0.0086 180 0.0018 181 0.0021 182 0.0013

wa3®aamseH03 184 <0.0003 185 0.0017 186 0. ORAWUSZBY035422

ExampTér)' 0

Gtean 1S3
1 192
. 0115 197 0.00

0019

004

n N (0] 2011 NnNoA
114 Sor = .
115 LU OJOUQ\T\J U U.
116 0.0618
117 0.0028
118 0.0067
119 0.0091
120 0.0064
121 >0.1
122 0.0191
123 Not Tested
124 0.0376
125 0.0449
126 0.0612
127 0.0313
128 0.0394
129 0.0021
130 0.0759
131 0.0010
132 0.0004
133 <0.0003
134 <0.0003
135 <0.0003
136 <0.0003
137 0.0038
138 0.0004
139 0.0012
140 0.0012
141 0.0023
142 0.0022
143 0.0007
144 0.0006
145 0.0744
146 0.0063
147 >0.1
148 0.0073
149 0.0032
150 0.0399
151 0.0064
152 0.0064
153 0.0037
154 0.0114
155 0.0035
156 0.0006
157 0.0012
158 0.0209
159 0.002
160 0.0253
161 0.0027
162 0.0005
163 <0.0003
164 0.0096
165 0.0006
166 0.0004
167 <0.0003
168 <0.0003
169 <0.0003
170 <0.0003

189 0.0014 190 <0.0003 191

193 0.0188 194 0.0091 195 0.013
b7 198 0.0036 199 0.0055 200
P02 >0.1 203 0.012 204 0.010
D15 207 0. 0005

- 137 -



208 0.042 209 0.0006 210 0.0007 NT= Not tested -
138 WD 2009/ 108838 PCT/ US2009/ 035422 WHAT IS CLAI MED
WO 3)09/108828 conrpound of formula A* RS R4 N N FT/B20b9/035422

E e 18 Muucul jcally acceptable salts thereof;
Xalrndégwher ern Fffﬂl5 s') a 5- nmenbered heterocyclic ring or
i ng, sal d ring conprising 1-3 heteroatons

(I
ected=t offrN—6-o1 S and said ring optionally

ol r
1;; Stbsti %%%e—w—t—h—me to four substituents sel ected
173 fluul-,}ooa?\f)z, -CN, + N3, -CHO, -CF3, -OCF3, -R, -OR,
174~ X OM%Hooa- NRIR7, = \IR 7S(O) nR7, - OROOR7, - ORONR7RY,
175 - NCR)GHHART, - N(R7JRPNR7R7, -NR 7C(O R7, 10 C(OR7,

176 - L@ - X NR7TR7| - OC(Q R7, - OC(O) ORY,
177 - O QdNER7, NR/CTO R7, - NR7C(O OR7, -NR 7C(O NR7R7,

178 - RSORM.006R3NR7R7, - RBS( O nR7, - RSC(O) R7, - R$C( O) OR7,

179 RSC{ QJONRBR7, - RSOC(O) R7, - RBOC( O) OR7, - RBOC( O) NR7R7,

180 - RBNRAGIOBR7, - RB8NRFC( O OR7, -R8NR7C(O) NR7R7,

181 - YRPRIWQ021 YRENR7R7 ahd -YR10; R2 is selected from an

182 aryl rd.6fY3 a 9-14 nepbered bicyclic aryl ring, a 5-7

183 nmenber¥’dP0035 heteroaryl ring and a 9-14 nenbered

184 phi cygl§%008&t eroaryl fing, said heteroaryl ring

185 comprli®%®H&  1-3 hete oatons selected fromN, 0 and S,

186 gaid WM Tont i onal ly| substituted with one to four
|

187 substlﬁon A3s selected from-J, -NO2, -CN, -N3, -CHO

]gg cr3 | 0: F3 R . -S(OnMR, - NR7R7, -NR

oSOt —EROORZ—ORINR7R?, - N R7) ROOR?,

191 'ﬁgf{'lz T‘ y C(O) R71 - C(O) R71 'C(O) m71
I

1o —CLOMRYR —CSCOR?A - 00(0) OR7, - OC( O) NR7RY,

195 NRIC(diEs 20 NRFE(D) OR7, -NR 7C(O) NR7R7, - R$ORY,

194 - RONRTGH001- RES(OTR7| -RSC(O R7, - R$C(O) OR7, -
95 RSCYINHER7, - RPOC(O) R7, - RBOC( O OR7, -R80OC(O) NR7R7,

196 - RBNRGA@ER7, - RBNRVC(O) OR7, - RBNR7C(O) NR7R7,

197 - OPO([@062, - YRSRIO, | - YRSNR7R7 and - YR10; R3, R4 and

198 R5 arlep.@@eh |1 ndependently sel ected from carbon-1inked

199 R6, -PDOGBRG6, H J, -

200 0.0058
201 0.0084
202 >0.1
203 0.012
204 0.010
205 0.00035
206 0.0015
207 0.0005
208 0.042
209 0.0006
210 0.0007

NT= Not tested

-138 -



10

15

20

25

C(OOR7, -C(ONR7R7, -NR7C(OR7, -CN, alkyl of 1-6
carbon atons, branched al kyl of 1-8 25 carbon atons,
w@ywboedsss/l ring of 3-10 carbons, aryl ring, S5P@I/US2009/035422
WHA‘I”%”@EAI%EP% erocyclic ring, and 5-10 nenbered
het er oar ring, said heterocyclic ring or heteroaryl
ring conprising 1-3 - 139 WO 2009/108838
1 APCT/ Us2 O /03542 het eroat ons selected fromN, 0 and
- ALonpauRd of [AMUA1 -6 carbon at oms, branched al kyl of
1-8 carbon atons, aryl ring, 5-7 nenbered
heterocyclic ring, and 5 10 nenbered heteroaryl ring
is optionally substitute one to four
substituents selected;{ro -NO2, -CN, -N3, -CHO
-CF3, -OCF3, -R7, - 7p1-NR 7R7, -NR
7S(O nR7, - CRQOR? - 5 N(R7) R90R7
- N(R7) RONR7R7, - NR7C( ) R7, -C(O ORY,
-C(O NR7R7, -OC(OR7, - 7, -0OC(O NR7R7,
NR7C(O R7, -NR 7C(0O) OR7, NR?C( O NR7R7, -R$CR7,
-RSNR7R7, - R$S(OnR7, -R$C(OR, -R$C(O OR ,
-RSCCONR R, -R$OCC(OR, R$OC(O)CR - R8OC(O)NR7R7,
and phﬁ%@éﬁc@ﬁqcepmmsmm; - RENR7C( O) NR7R7 and YR10,
wherein at |east one of R3, R4 and R5 conpri ses R6;
10 R6 is a 6-14 nenbered bridged, bicyclic
wherelet erocyclic ring or bicyclic spiro heterocyclic ring,
said ring optionally substituted mﬁth one or nore
substituents selected from-J, - -

N3, - CHGQ,
R’ |S§%{nﬁ%§%§é§ro&%“&§ (9 ﬂ%ﬁza@% §a|d '\Rg comprising 1-3

hetercalinRy & OIRT oM NINRY O( 6) Rid sa@(@g?dptlon@()()}mmuted with one to four
substuw%%a d erﬁcﬂlJolr%}bqg @8 q % SE% -OR’, -S(0)R’,
(R)?)m

NR'R? R’, 15)R=%$ QQR?NR7Rh$®((®5)RQQR7 Ra;xoeb;yz&maw -NR’C(O)R’,

cior SR SoER A n SHOTE, oo B0 on

NR?Cmm FYR] cc_(owla?Rﬁ sRiORIe pBINRM'I YR*SEORMR eeRgO(@rR aHR‘iﬂ(O)OW
Rgc(Cgf\lRiRﬁ Caﬁ*&%‘ RIS, -R%é‘{&@%%?' al %bcg{)?(@%% Ca%ﬂg COR,

, alken of 2-6 carpon ato
RENREHONOR’, aRIR/C(@INR' R YR RiT-¥R™BIR(B amama'e ed
heteroaryl ring, optionally substituted with one to
four substituents selected from 20 J, -N0O2, -CN, -N3,

R? is 'S@lé@ted b, an @ftJing; B 901, meﬁ(t@}éﬂqblc J:\RRaryr NR$( &) 3R, membered
(P? RQNRR
heteroa@(I@ygzand@( §memt@(@j %qp#@ ic éﬁ

rlng aryl ring comprising
1-3 het%@%lemr@nm ONRA( L) Y rindN Bﬁﬂ&% BubshRﬁéRWlth one to four
substltulqgm%qigd ?&@(ﬁ( @I@QR%%R?&X 6’4@;{% ) (R R$ (F\JT)ORBR-S(O)m

NR'R¢, R&NFS‘( )nr-éJR OR‘\’@NRC(@WRénW QBR@ORWWRT)RQNRW NR7C(O)R7

cORy kEOGRY SToRE:. 208 1%&9?8& "SRt nHEh e R

NR’C@)oR8, Mﬂzkxaymef R&cﬁa7caRmm7thq4aﬁsoWI RICK) R70f-RSC(O)OR7

RIS o TSRy Re®)ok herePel DR e S ENR COR"

RENRE(®)ORT, eRINR @B ) $RIRE C1aRD (ORI NYRER'ANYRAGR AR %ands YR';
di val ent group 1 ndependently sel ected from al kyl of
1-6 carbon atons, al kenyl of 2-6

R® R* and R® are each independently selected from carbon-linked R®, —X-W-R®, H, J, -
C(O)OR’, -C(O)NR'R’, -NR’C(O)R’, -CN, alkyl of 1-6 carbon atoms, branched alkyl of 1-8

carbon atoms, cycloalkyl ring of 3-10 carbons, aryl ring, 5-7 membered heterocyclic ring, and

5-10 membered heteroaryl ring, said heterocyclic ring or heteroaryl ring comprising 1-3
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30 carbon atons, al kynyl of 2-6 carbon atons, aryl,
heteroaryl, cycloal kyl, and cycl oheteroal kyl; R9 is
w0 nabepessaent |y a di val ent al kyl group of 2-6 ce€DUS2009/035422
/ i ' }
reter B s Fomd QRS e oy @) BT anapanihrg i of 1-
carbO@ _atomw@ryl Bhe el omntaered hetgrowcl@ ring, anchpIOmaembgrgd heteroaryl ring
s optiphdlfy suhsﬁtﬁ[reawm'd & tbkAg: suB&ﬁ@Jn‘?@Eéﬁ%ctéd ﬂgmapd N, -CN, -Ns, -CHO,

roaryl rin used

-CFs, h@x@rsoar ', r-ORgs, Sé%)rnR heNBIRcyNR'&(@ G, o@Rﬁ@Rer FARWRR, -
N(R") F‘i“(gﬂ’ SCRQWQRNFW{“ @R@S@ ©T ORIONE, SElPpied. EPRRMR’, 0Og(O)R7

hopt|onall ubstltuted th onetogo7 o
OC(O}R's tPE(RMRIRE RGO FRRIC(Q)ORA IR’ C(AINR'RT yRIOR', -R°NR'R’,

o P e

Rgoco@(\@ RRZRNRIRIGHR, (HTEOR R (ng@@ " and YR, wherein at

R OR7, -C(OOR,
least O%%) NR?@ﬁifx%ﬁF@%QG- o 8§ 03?7 og(( og NR7R?7,
“NR7C(O R7, -NR 70(0) OR7, - NR7C(O) NR7R7, - RSOR?,

R" is 2 ool B RBPIRO DAk iy Peagienefci of Byl spip Raigevel ring

said rinBEPEORAIR kubst%t%(v@}l%é or- RS UDS INBEIE ,setebBNRCR) Q, RKO,, -CN, -

Ns,-CHAT ar b, “BEBO-R oiOR ot In rRR: R StglRst ey QRNRR -

N(R7)ra9®R7vaqu71)R?yR7m5 inRferemrienCl@)REele@)er’f rom)RRRHAOC(O)R’, -

ST L e e S T S

R®s(RectRIC(ONRM arU(yORNAL -N%W)N@’RUD BPOCIB)REar M@C(O)OR7,

RocRREER" SRR ﬁ%ﬂ@? @% R BRIGEDIRH Al v&o2

bi cycl oal kyl ring of carbons, aryl ring,

het erocyclic ring and a heteroaryl ring, each
R" is Heards ndppendently rsglestedricana redert of 1- 6r¢aﬂ@ort@tvms| dranghad 3lkyl of 1-8
carborh%Fo‘?ﬁsoﬁFk@Hﬁ 0?9|6e(:“'5r§9n gtroﬁ@ Nkyr%l Bf 2 § caPitin 28Rk aryi rlng and a 5-10

tituted one substituents sel ected
memb[efthletﬂoatyérlw opﬂq;p@ly@ppqstltuted\wtawp to fqyur gubatituenty( g9legted from -
r 9

J, :lc% YEN, % EN@ CFNCR:Ei?’CI;j} RNRégg sdcﬁgﬁ N@F?NRS(B%R -OR°OR, -
OR N@ng CRAMHRYROHE, NAG(RIRRIMRIRT- C(omacc@mrﬂRR -OC(O)R, -

OC(O)%F%(%%IV\(‘O)]NI%CN@B% C@Qbkﬁ%fﬁ NRS r@e 7N;7%ﬁ@7R88(0)m

RICIORCRR C(cnm:e RR,C BBO)nﬁ ¢ cﬁi*’F@C(O)%C(O)? (OINRR,
R NRC@&(O) Ry )RR Wo%) INREEED) NR7R7 Rsﬁ%e%%\%a %om allyl of

1-6 carbqrgaiRme( @)a@med alkd dﬂs&\m@pr@)ammﬂlkewhcg 23%p@r@p@@toms alkynyl
of 2-d E%@)oﬁ R, ¢ '\é;loallgz of 3 Z@cart%no)a{@ns ar (9) 8MB7 &arbon I\é'ﬁ)ms and

heteroapyl of 6NIR a}@p@)tﬁe hetqmryl(goqmgngz 3 het@g{ rzs selecte(%rom N, O and
S: NR?C(O)OZ and -OC(O NR 7Z_; and 30 Z is a bond or a
di val ent aIkyI of 1-6 carbon atons.

R® is a divalent group independently selected from alkyl of 1-6 carbon atoms, alkenyl of 2-6

carbon atoms, alkynyl of 2-6 carbon atoms, aryl, heteroaryl, cycloalkyl, and cycloheteroalkyl;

R? is independently a divalent alkyl group of 2-6 carbon atoms;
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-141 WO 2009/ 108838 PCT/ US2009/ 035422 2. The conpound
of claim1, wherein RL is 4-pyridinyl or
Wazmmﬂsas inyl, optionally substituted w th oPET/US2009/035422

%is @%eﬁ&‘@l% ste\'é%% @@ﬁ'c&@%&lﬂ&[}%ﬂ&f&@ Eé%ng,@y@!@t_ fipg of 3-10

carborm(a@lnm he@z@@/plrc Nn@ORINRDPRTY| rlnm(an'ﬂ) RherRToaryl ring fused to one to

three @%5{7%3&%%@3 I &435%7%9% Wﬁr&%@lﬁrg o&%%l 9ng comprising 1-3

heterq‘amm}( @)ala‘zted mpzm7 CRW S, NFach pj)qqamRﬁubsl]:@@WWlth one to four

substlfu% R %ﬁwﬁgﬁq% Fﬁ%‘{%ﬁ | O-g‘l’%p)%@& stNF?J _NO,, -CN,

N;, -CHORBINRZ EDOF R7-R'» IRIRIRAHCOHRIRTNR. Riswé((@)mw@ﬁ SRNRIR, -
NR)RS oungi NF?’RBrF;]r\gﬂc WNPE@?P;&((& Bioc:(é Nﬁ?@@ -QC(OR'-,

f _clal erein

OC(OIPRY cPELONRIR . oNR IR aNRIG(QIRR eiNR C(OINR7&7 eRsORo FianNF<7F<7 -
Rgs(Oﬁ -4 mefgee @)@met IQ‘C?(?)@W ri WC?%W”R*' ngsw@)R? -R®C(O)OR/,

. eteroato selecte fromN S, ng ,
R C(QﬁHRI Rhal I-@ QSRR t urBEOGIQ)RRIne FRSOCHEIMNRRst i RINRIGOR’,
8 e Qi CN, -N3, -CHO -CF3, -QOCF3,
R NR?C%??@E 7? -S(B%%NH% 7R7, -NR 7S(0O)nR7, - OR90ORY?,
-OR9NR7R7 -N(R7) ROOR7, - N(R7) RONR7R7, - NR7C(O) R,
%O) OR7 C(O) NR7R7, 15 OC(O R7, -0OC(O OR7,
-NR 7C(O OR7, -NR7C(O NR7R7,
R$(R7 - R$NRR R$S(O)nrR7, -RSC(O R, -R$C(O CR,
REC(ONR R, -R$OC(O)R”, -RBOC(O) OR7 , -
mis aRmem)qﬂQﬂR? -R8NR7C( O R7, - R8NR7C(O) OR7,
-RBNR7C( O) NR7R7, -YRBR10, -YRBNR7R7 and -YRL0. 4. The
conpound of claim2, wherein R2 is a phenyl ring or an
Y is aldi\mmlgpduprlnd@endmtlywmwt@d fr@0 ashupst alkyltefd -6\vcdrbow awnis) alkenyl

fo bstl n selected from-J, -NO2, -CN, -N3,
of 2-6 caffgn e aﬁ &E&gf’e 0N siggps, O, YHWR?, -NR 7R7, -NR
7S( 0O nR? (RQOR? - ORONR7R7, -N(R7) ROOR7, -
N(R7) RONR7R7, -NR7C(O R7, -C(OR7, -C(O OR7,
Xis selg(;t@)i NRPRz dl\La@;(t @ijVgroum(f @)@Wbon atq;rqsg)amﬁmzipf 2-6 carbon atoms,

alkyn}JN%}q@)ggrbon %rﬁgn%cg%ﬁqyl i gfcéc‘Pb’\'EgrBJms Wikyl ring of 3-10

carbons'Rgg(l @mmqiprocyqtqgw @)u;lq'a eiqqg@gj( ch heptgw@;:mgpr heteroaryl

ring corQéﬁ’s rE%NFy}g&g)oggolr?n?s %2%&@%%76 or@%?&(a@%@ﬁgﬁzuted with one to

four sylgstitugaosedab oD 31, -aivk -€bmaot niHEYIe HQraml. > S(Qineagh . -NO., -
H§ igHselee) eddr,ompral_pgen §(@>*95|f<7' tNRER” PAKTE|6),RL- (SR°OR’, -

o k7yl sul fonar;l do gugstltyt hen [, carparmte , .
ORNR{['s t NERIIR @ h MR )R BR' RS -NR(BIQIREUtHOIR ut-660)OR’, -C(ONR'R’, -

oc:(oggenwd%%@f@“%@&o}mﬂﬁ@nNWC{O}WhWeé.go@UbW'd(@SWR? -R®OR’,

J is fluogg;

nzopi tri I7e al ko sgbst i tut ber&zom trile ,
R°NRIR/ drBxS(EheRy I-R Qﬁl)&s B4 OR b R QINR( Riy i} k@}ﬁqermC(O)OR -

Réc(dIRROGRN siksE (Rt ed _RPOC(0)OR’, -R]OC(ONR'R’,  -R®NR’C(O)R’,
RENR’C(O)OR’, and —~R®NR’C(O)NR'R;

W is selected from a bond, Z, -OZ-, -ZO- -S(0)nZ-, -S(0),NR’Z-, -NR’S(0)Z -, -NR’Z-,
ZNR-, -C(0)Z-; -C(0)0Z-, -C(ONR’Z-, -NR'C(0)Z-, -NR'C(O)NRZ-, -OC(O)Z-,
NR’C(0)0Z-, and -OC(O) NR’Z-; and

Z is a bond or a divalent alkyl of 1-6 carbon atoms.

141 -



10

15

20

25

5 hydroxyphenyl, C1-C6 al koxyphenyl, hal ogen
substituted Cl- CG al koxyphenyl,  hydroxypyridinyl,
W@10008088Bk oxypyri di nyl , am no phenyl hal ogen PCT/US2009/035422

2. Th%ugﬁhPBﬁﬁoe%fa%ﬁg 1phﬁﬂé( ein d‘)’%f ép%yrldﬁﬁvﬁ%tr' ﬁ%cﬁ&cﬁﬂ}ln%ptlonally

pheny or mam stituted ph
substitiss with Lanedto fphteﬁybstlmemﬂrs@léctemmus -&l N@ey %MbstL tatled -CFs, -

OO P B R DA R QPRGN RO,

N(R7)BTN&IR7,S ¥R (OIR e d- AR’ an‘iCd@ Olﬁalv&g@i‘NE@i suBE{P)RIt e@C(O)OR’, -

F@@ﬁ@ dagel 7 R ub ut 7 7
OSC(O nd 8 ﬂ‘b(dﬁgl oﬁgndéodgs%ll tqﬁz g&ibwl ng{azgﬁ%rz NR I%:l %%(Ozmlj
R°C(QRkyIR Qﬁ@ﬁﬁit utF’eG(G))ﬁh%Bol yiR OQ)(@()IRT udt’ @O:(:@)QB a+FP<§aC(O)NR RY, -

8 1t gﬁ@D h n NI
R NRS‘%@*. tﬁt’\gg tg@ zam azoI Rﬁ y ro- pyr)rolat ?ﬁyl “TRNR'R"and -
YR". subst i t ut ed di hydr o- pyrrolodlnyl di hydr o- |ndonI,

substituted di hydro-indolyl and oxadiazolyl
substituted phenyl. 15 6. The conpound of claim 2,
3. ThahwiionndR6f ¢lsine2 whelgr R? ibaeua fitg dred Bitwsiy ¢ihg of formgla
selected from 20 RR0 RR1 R2 NR ~No R2\ N/ R20 R21
JN R2land N R21 N optionally substituted on nitrogen
with R20 and optionally substituted on one or nore
carbons of the bridged, bi I|c heterocyclic ring
with R21, wherein 20 R20 is aiﬂomH -C( 0O ORv,
-C(ONR7R7, -C(OR7, -S(O of 1-6 carbon
atons, branched al kyl of 1= on atons, cycl oal kyl
ri of 3-10 carbons, aryl ring, 5-7 nenbered
he Aroc clic ring and 5-10 menber ed heteroaryl ring
wherely etess ey 617 wemppgddieterearyt g gamprisingy! é(ﬁ‘ﬁfﬂf@&jpmg‘ selected
from I‘J- @ ah@tserséﬁatriﬂg%pﬁ&#a@@tsﬁgstﬁlﬁt%"\ﬂh oge% fo%’r s@@s‘illfhe?lfts $di&cted from -

TC{N) carbon atons, branch %g A
J: -NQea nNat'GHQ -@ry OEFagR h&%rt%?énﬁ c NR é‘lﬁ*’ds(o)mR -OR"OR’,
-ORQNF@'h@r ) hgéRngNgﬁngmRWaNFy’Cﬁ?W 'é(‘lg%gd Ay G) eC(C%NR7R7

bst it t I ted f
OC(OR® 0083 lée%@pﬁ%R?R TR @R, NG| N RURREOR,

NI 7 . 0% 7 _p8 7
I;SNR7R?’( QZS}Q R 7R7 @i&iﬁ/’@ﬁ’ R %(Hglﬁﬁ)@%%c O)R 8 R:OOC(Og)ORY 7
004@2\@ 7R/INR. Q@I@) Q@@ R NR@( 7-YR°R™, -YR°NR'R
and YWRPC(O R7, -NR 7C( O OR7, - NR7C(O) NR7R?, R$OR7
- RSNR7R7, - R$S( O) nR7, R$C( O) R, -REBC(OOR,

_REC(ONR R, -RSO(O R, -RSO(OOR , - 30
. THEERRALD) R C%T)'B;éﬁqaRmM QTS Rseregesnp. ooty

substifsld WHR e/ ﬁ%éﬂgubsmﬂbntsseled:te@tfm £, o, -GMOAN;, ~CND, -CF3, -

OCFs. Reer Sy s e MBIy, O PR TIORE R NIRIRCOR, -

N(R")RINFRRY RONRTRD)R" NR (DR D)-BIQ)ORT GCRB)NR'RY( GPORIR, -OC(O)OR’, -

oo NI SR s BB e, 0L
R°C(C)RENFIRIQ)ORS SRAL(HRNR RRSRQRD)R’, RFCOQ(ORIR’, -R’°OC(O)NR'R’, -
RSNRT%%QQRI\?@&O)ORZ -RENR’C(O)NR'R’, -YR®R", -YR®NR'R" and -YR'.
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5 R$OC( O R7, -R80OC(O) OR7, -R80OC(O) NR7R7, -R8NR7C(O) R7,
- RENR7C( O) OR7or - RSNR7C(O) NR7R7 and YRLO. 7. The
w@ oovpoossas of claim4, wherein R5 is R6. 8. ThePCHUmmumBsuz

5. THAf ool 4 clwgve\}vﬁ‘er% R?Sla)éeh%{gg{ﬁ% héln‘g%undtg{l uteq phenyl C4-Cs

eteroaryl and e co
alkylsuifonaféitaes ubstiBtedsphenyy Rarbamates swdrsfitutest pientye rCes@eyalk@WoBmtltuted

pheny\v(ﬁ)rtg}hﬁg genzoimrll g(%f)xy’lrosubéutﬁl% Anittlie,CEAEMAkoxy substituted

I'’C spiro heterocyclic r|ng
benzopiiiipyr ihydneyyrhesyl, r@t@er @dtybresibstiflitedt eydirexyphenyl, dalgaen Substituted

hydrog@ r]al ! r%umbsﬂkéﬁkﬁ%yw tcﬂa%ﬁ%t Os %&g{ute%msé' &(bc%ﬁoxyphenyl

hydroxymyndmy]RQ Cesqlg)xygyrldeRamno pheqyizS(a@geR%ubsmqg@Rammo phenyl,

hydrog%}!g@tﬁ?ed . gM&F& @%7 f%(rr%(yﬁ% @B‘Eﬁ@é? ngﬁ{}y?%@%&ﬁbsmuted

phenyfaufaD)iNR7TR7Cs NR)X};/@(U@);I}Qutpd phRRYIfpgha@n@R, €;-Cs alkoxy substituted amino

pheny‘t%ﬁ@%u@%ﬁ%d F\%@%QI\?ISM%*EB?% %?g(s@o@ﬁét %@(ﬁ? halogen

substit! NRIR  indargINR ©Q) RIkyl SRQNRU@Q dezolyl- halogen substituted

mdaz%%%%%‘%l&lf@ghql |Rd%zo oueﬂrﬁ&gégg% é%ﬁgf’%rl%stltuted indazolyl,

benzagidazolyé- [helbgan alshiestituted 2 bonzznudazolyl,y |difdrarpyregiedinylpygubstituted
dlhyer';{ﬂlrrgrodmlyl éjthYdZ-O g?dglglllr asgg tg tfd dlrgﬁdro lndolyl and oxa? §zchyl substituted
phenyl. 3-(7-{6-[(3S)-1-azabicyclo[2.2.2] oct 3

yl am no] pyri di n-3-yl }-2-pyri di n- 4-y| pyrazol o[ 1, 5- a] pyr

i mdin-3-yl)phenol, 3-(7-{6-[(3R)-1-
6. ThezedmpauedodfZladm22,0eberdinyRams adridyed, dbioycBe Yelerdeyplid ridg Belected
-4-yl pyrazol o[ 1, 5-a] pyri m di n-3-yl ) phenol, 5
(3R) - N-{4-[ 3-(3-net hoxyphenyl ) - 2-pyri di n-4-yl pyrazol of
1,5-a] pyrimdin-7-yl]pyridin-2-
yl } qui nucl i di n- 3- am ne,
(3R -N-{5-[3-(4- chI oro 3- msthoxyphenyd) 2-pyridin- %1yl
pyrazolo[l 5-

al pyri Hn 7-yl n |d| ng }un?Jg&l di n- 3-am
3'{7'[&21 bi cy 2. R?¥] oc and
yl met h mno] R- 5 r|d| Ipyra&o[l,S-a]p din

- 3-yl } phenol , ethyl "g21 3- (3- nethoxyphenyl)-2-pyri di
n- 4-yl pyr azoI o[1,5-a] pyri mdi
optionaly/ sydslituSecaarahitroyen o[t R dnd outioanie- Qibdhkutsardroond @traere carbons

. | . . . . . 21 .
of theg)}'%e-d(’ g'—%@&rﬁ?ﬁ%’ﬁ?ﬁ’@“@f'?g %ﬂbﬁ ¥ &"lhﬁ[eﬁﬂ yl pyrazol o[ 1, 5- a] py
rimdin-7-yl]-8- azabicyclo[3.2.1

] - oct ane- 8- car boxy] at e, 7&7 8- azabi cycl7 [I 1
lSP@'éﬁtegfrplT)Hz-.%QbQ% rCENR (O)R’, -S(O)uR’, alkyl of 1-6 carbon atoms,

brancB(eoFé(IR}ﬂ%‘Phgﬂ éaréor@]alféyr{s' Hﬂ/(ﬁ’dafky?rlb(%; Bgﬁ‘?O%%laboﬁE h3tl1 ring, 5-7 membered

| or o- 3- et hox py
heterogyligr ingopey 5: 8 aqem}o@rqﬁ éﬁetﬁromxhqngsea@abp@myel[csﬂrzg or heteroaryl

ring c])ﬂﬁﬁﬁﬁ‘@ﬂ% ﬁ@t’é%’f&fﬁ@%@lect@ﬁ m &I’ [Bof 4; %Q!:r‘?'bpthe alkyl of 1-6 carbon
drox I n-4-ylpyrazol o[ 1 al pyri mdi

atomsy branghed Blky %H@y@ﬁrmrsa@rms ]aa&trlaaeh@etwyfé@rrﬂwx@mdaheteroaryl ring
optionafiy Zut(s%flﬁ@oa\nltr?}éﬁe o %u?s&bstltuents selected from -J, -NQ,, -CN, -N3, -CHO, -

yL}-2-pyridin-2; 24 !
P J5b. Bl ogRBetS s (BB BlGhBb Lol oRs DRNRY. -

N(R7)ﬂa“2§ﬁé7 3N¥Fk7))R%W ' q{lpﬂlc‘toyph@yb?@ﬁimLé@OR? -C(O)NR'R’, -OC(O)R,

ﬁ% yrim din- NB% or ophe .
OC(O hI@@&pB‘LF{R 1| Gﬁ@b%erBlﬂ(p@@W)Né’»%@HPc%l BjGR2-R°NR'R’, -
Res(0)9R™ - 3RSC(O)R7 -R®C(O)OR’, C(OS)NR7R7 RSOC(O)R7 RgoC(O?OR7

SSHERGT e E R S LR

from:
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yl)-2-pyridin-4-yl pyrazol o[ 1, 5-a] pyri mdi n-3-yl]-2-ch
or ophenyl acetate, 7-(8- 20 azabicyclo[3.2.1
WO owbA®Sys ) - 3- (4- chl or o- 3- met hoxyphenyl ) - 2- pyr PCi/ns200%/035422
| Vi i n 7 AR R7
R B b R A o iP) -9 808y 1R e QP AR R
R7S(C2mli -OROB \HOR NRAR i tjl,(lﬁ DR OR7 -N(R")R NR7R7 -NR'C(O)R, C(O)R7, -

C(0) (}9%3;) R‘ZS’#DLéFgoﬁi? S’ZFQET%CQ)NF R’, NR'C(O)R’, -NR'C(O)OR’, -
NR’C QJ)NR@ RFOR., pyR°N&Y Rl 4R S(O)mR’, -REC(O)R’, RgC(O)OR7 -R®C(O)NR'R’, -
Rgocép)?&r azﬁdd’é bg?Ra] pYFQ*’dE(@ﬂ)NRaaN' | RBRRT(O)R”, -RENR’C(O)ORor

azablc
R°NRIGEINR’ F;uapdsﬂ:{% mst hoxyphenyl ) - 2-
pyrldln 4-yl pyrazol o[ 1, 5-a] pyri m di ne,
7-(8-ethyl -8-azabicyclo[3.2.1 Joct-3-yl)-3-(2 25
7. TheebipayaysfioHin-4wikdeir?RpigR°di n- 4-yl pyrazol o[ 1, 5- a] pyri
m dine, 4-[7-(8-ethyl-8- azabicyclo[3.2.1
]Joct-3-yl)-2-pyridin-4-yl pyrazol o[ 1, 5-a] pyri m di n- 3-yl
' e 8
8. Th%}ggrihk)gurﬂ{ ?Tc@ellrgyf greﬂrﬁRyl'éB%%I?ol‘)@gF %Wsl%gﬁ%ét%ol% r}? gl]r% W,is el bond.
]aniline, 1- {4 [7-(8- ethyl 8- azablcyclo[3 2.1

9. Th}} BR@RW% 5’%{ v&@ ﬁf g{}Y leng?g é,ryl a]h(%er {zé"yl%ﬂd \g/:i%’ UN R or

NR’z.8- dlazablcyclo[3 2.1 ]oct- 3 yI)phenyI] 2-pyridin-4 30
yl pyrazol o[ 1, 5-a] pyri mi dine, 3-{7-[4-(8-nethyl-3,8-d
i azabicyclo[3.2.1 Joct-3-yl)phenyl]-2- pyrid
10. A Ecerﬂpé(drﬂyéfa&é?hoi %vh%ré?ll Wré F‘ %@I‘csswo} P&@R)‘&?Ilc ring comprising 1-3

| or o- 3- met hoxy
hetercgtems selpetey d1os B, gnd S optlonally substltuted Wlth one to four substituents

select]a@GrFon$ | )l\itblzerlb'r\ﬂ &alpmél OcA; Yby, aZ@70LSRE- BBYRMAR'R’, -

[‘or o- 5

NR?S(&Q) I?GI @féoﬁ TORARBL ng( ﬁﬁ&@*]—Nﬁ? k)‘?l’\lpgl?n-JNFS/FXO)R7 -C(O)R’,
C(O)OR™ aé@jzﬂ 1R7 SoCRORYT L gb) e @IRRORY, WR%‘(‘O[F@ NR7C(O)OR7

4 h '] ph
NR7C§]9NS -R® 8#{92&9' Y J OILQ S(O)mR7] -e*’oct(O)R7y llzfpc:(c%? R’ |=<8((,(0)N|=e7|=<7 -

Rsoc(@)ﬁnoxm*@@ bRZ pygﬁgcmfw#apyraimwb%@ﬁﬂal PYENRT Eid)eR’,
R%“RdﬂﬁQéBﬁ{ﬁ@ﬂ fg yI]phenyI} 2- pyrldln 4-yl pyrazol o[ 1, 5-a
] pyri mdin-3-yl)phenol, 3-(7- {4-[(1
S,4S)-5-nethy|-2,5-diazabicyclo[2.2.1
] hept - 2-yl ] phenyl }- 2- pyri di n-4-yl pyrazol o[ 1, 5
a] pyri m di n-3-yl ) phenol ,
3-(4-chl oro- 3- net hoxyphenyl )-7-{4-[(1 S, 4S)-2,5- - 145
WO 2009/ 108838 PCT/ US2009/ 035422 di azabi cyclo[2.2.1
] hept - 2-yl ] phenyl }- 2- pyri di n-4-yl pyrazol o[ 1, 5-a] pyri m
dine, 7-{4-[(1 S,4S)- 2, 5-d iazabicyclo[2.2.1
] hept - 2-yl ] phenyl } - 3- (4-fl uor o- 3- net hoxyphenyl ) - 2- pyri
di n-4- yl pyrazolo[1,5-a]pyrimdine, 5-(7-{4-[(1
S, 4S) - 2, 5-di azabi cycl o[ 2. 2.1 ] hept-2-yl ] phenyl }-2-
pyri di n-4-yl pyrazol o[ 1, 5-a] pyri m di n-3-yl)-2-fl uorophe
nol, 3-(1 Hindazol-4-yl)-7-{6-[(1 S,4S)-5 5
nmet hyl - 2, 5- di azabi cycl o[ 2. 2. 1
] hept-2-yl ] pyridin-3-yl}-2-pyridin-4-yl pyrazol o[ 1, 5- a]
pyrimdine, 3-(1 Hindazol-4-yl)-7-{4-[(1
S, 4S)-5-net hyl -2, 5-di azabicyclo[2.2. 1
] hept - 2-yl ] phenyl } - 2- pyri di n-
4-yl pyrazol o[ 1, 5-a] pyri m di ne,
3- (3- net hoxyphenyl )-7-{4-[ (1 S, 4S)-5-net hyl -2, 5-
di azabicyclo[2.2. 1
] - hept - 2-yl ] phenyl } - 2- pyri di n-4-yl pyrazol o[ 1, 5-a] pyri m
i di ne, 3-(4-fluoro-3- nmethoxyphenyl)-7-{4-[(1
S, 4S)-5-nethyl -2, 5-diazabicyclo[2.2.1
] hept - 2-yl ] phenyl } - 2- pyidddi n-4 10
yl pyrazol o[ 1,5-a] pyrim dine, 5-(7-{4-[(1
S, 4S)-5-ethyl -2, 5-di azabicyclo[2.2.1
] hept 2 yI]phenyI}

o oA = I L L Y L ~ 1 N\ ~ T
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d iazabicyclo[2.2.1
] hept - 2-yl ] phenyl } - 2- pyri di n-4-yl pyrazol o[ 1, 5-a] pyri m
wael20w936e8B9 - 2- f | uor ophenol, 7-{6-[(1 PCT/US2009/035422

11. ﬁ.‘ pcgj g%%fé)\éﬁd ro'?n% (;/76{ "{’Q %ﬁ'cﬁeg[ﬁ % éjoc_;tt -4-ylmethyl)amino]pyridin-3-
yl}-Z-WIﬁlnd%zlbyraZIolg[ﬂ yo-@ppymidan-Frylehenply r 872 @HE{(GB-1a3apicy etldi h2]oct-3-
vl SRR L IRB R o yiprang ) o TR J0R
azabiQy}:p{/’Zr.i.a]qqt @-y&an}ln(ﬂpyywi divh=24pyridin-4-ylpyrazolo[1,5- a]pyrlmldln -3-yl)phenol,

R LU ol Y T S by >

yllquintichdiaiPrapioeo[ 23R)-N-{5-[3-(4-chloro-3- methoxyphenyl) -2-pyridin-4-ylpyrazolo[1,5-

a]pyri%l}?}‘ﬁ?f’ yﬁp%id]no%w (g] r?éc'ﬁdlrlé-ar%m@y“ di n- 4- ybpynazolglclegpd 2joct-4-

I'ne
ylmetrs(l)ag)ncﬁQrW( IHW4= Ypwagleld dhaloyinienz3-gliahenal, ethyl 3-[3-(3-

methk &%yﬁ;ﬂ%}.e ;:éP?rgggléﬂg%s-érg?ﬂ@I_d%f‘-ﬁz@yézl%wc%&[‘s?z[ﬁoééne-s-

carboglatg;) 2ethyldi a (?:clwqr@{yghgr]}d)-g-mgp:ﬁn-g-ygqy]'az@lq{rbﬁ-@jnyrimidin-7-y|]-8-
azab@@%ﬂ%%é%ﬁ&al% ?%Zrbox Iﬂedl h- a4y el 8aazzoe]b|c[yilo? 2. 1180t -3- %)g pyridin-4-
ylpyragolod.g- ajpwmtfﬂda lIphengl, ) -ethyl2- ad +Arehlaro-3- (nﬁthoxyphenyl) -2-pyridin-4-

yIpyra?ﬂé@k %]'pgﬁrjw’awe %‘]% ﬁaﬁ%?&%@@i%t?n@?;cgg oxX ite ethyl 3-[3-(4-chloro-
3- hyd@ym}rmnnbarny@dm weyr[a@q_lo{s &@pymn@ruTﬂﬁﬁtﬁzaE@v@@[ﬁ .221]qctane-8-

(:arbo%}h?gt %)Pfl(é a%atg E}bﬂ%@@hi&?(l?,}y'l)?? E)Qrd"ﬁ MWOTOT‘T 5-a]pyrimidin-3-yl]-2-
chloroph¢nplf | uor o- 25{[( -(8-gcetd)8- &abgwh@[&@ﬂsmct Syl)-2- pyrldln -4-ylpyrazolo[1,5-

a]pym‘n%?rﬁ@ gglécéh@clrg?r?en 1] h@f%‘gro?o ]{/J?é;%ﬂx h%ls?ﬂ dnd |-85azabicyclo[3.2.1]oct-3-

yl]-2- pgql@ypﬁ yipyjamo[nseaipymﬂw?, (/Ihphenolyr5a%7 -(8- acetyl -8-azabicyclo[3.2.1]oct-3-

yI)-2- q?r.&ﬁ)ar ;ﬁP;{ ?z&l 1%4T]B iR %yﬁ?&;ﬂ%{&%ﬁ@%ér g ﬁééc!g‘taﬁ!f n-4-y 7.8
azabi GCOBA AlSicE§ o) 6r @ @onoaswepman@hgnwhzwwnénépyrazolom 5
a]pyrlrﬁld Ase) : (grcgﬂc;?o 3%&1#’\Swgﬁéy#-)(&gfhg/gﬂaQg'bicyclo[?, 2.1]oct-3-y)-2-pyridin-

i azabi c

4- ylpy}az@bxﬂ Q—aim’j’lﬂwd“ﬁfk uo%/ -oiplRkenS - (Bretpyir§-agabicyclo[3.2. 1]oct-3-yl)-2-pyridin-4-
yIpyra%!gl?%E%ﬁ@g%fh&éﬁﬁ%@ghgg abi _?y?o[s 2 1Joct-3-yl)- ? ﬁ% methoxyphenyl)-2-

pyridirgad4g)yrazotet, ﬁyallpy“mlcﬁm@ji azabi cycl7t${3 2thyl-8-azabicyclo[3.2.1]oct-3-yl)-3-(2-

- hAi =51k azolo[1,5-a I _
methc%?ﬁ}?fd @4%&12%/?.? r%f&gﬂ Ef‘gﬁg I}ﬁge 20l ¢ E > 1] PY?-[-ethyl-8
azablqyﬁl@&Z 2logt- ?ﬂﬁ@n@b{r[}dl@ ¥ pyquplﬁ[jla&@]pylZlmwr) 3y Wldifdz-lﬁ)l,éﬂ [7-(8-ethyl-
8- azaMuEW§[§é°| %&g% LWJM mygdy'?fzoloﬁ §4dykitidin-3-yljaniline, 1-{4-[7-(8-

aza I cycl

ethyl- § ﬁé@ﬁlcygzloﬁ ?_ﬂpcf BUBTQOI?M@W‘F }/lp;gcazolo[1 5-a)pyrimidin-3-yllphenyllurea, 3-
(3- me{h%‘z\de?eﬂ%?'[ZL 38 }‘Aétrlﬁ %Yéubgétgby%ro?ﬁ @XIo%F@'y@bﬂer@t] 3| B¥inna.d

ylpyrageloHifi-elpwiimidne?. 1 | r?eﬁt[42(8ynqtbwe31§rri}azablgm|0[3 2.1]Joct-3-yl)phenyl]-2-
pyrldlh:g/!}g?azzgg) ﬂ5¥ha§f‘?\'ﬁ%?ﬂgﬁ r{;b_lillszlz fj_ﬁz(gfl L YickoB-methoxyphenyl)-7-[4-(8-

methy§; ,ﬁg)la@bmplpm 2.9]ost- @-yi)ﬁmmﬂ-@wﬁ@ipﬁ-gpnrazoloﬂ 5-a]pyrimidine, 2-

chIor&@fP% @ Mét]w?@j?éLa}é?glfyc’ﬁg?) 2411§loct -3- n){l)ghenyé P¥r|dhn -4- glpyrazolo[1 ,5-
a]pyrlratdqmwl}pmf@l 3- met hoxXyBHES, )—275'{d23-2ﬁ’@'t3w¢[243-1][\f€01 -2-yllphenyl}-3-(3-

methoﬁ&%y@?@{rhﬁ' glf)?ragolbﬁzéigf zb(rﬁl %r azol ol 1. £ 3H7H41(15.45)25-

diazabigysial?-Ait en@éZ yﬂphenyﬁr%matd(n?4 y@ywép 5 a}pw(lmldm -3-yl)phenol,  3-(7-
{4- [(1§j E st tﬁhlagatg Q%r@b?b%f]g (%yé j—;}lﬁmn %nylg%/razoloﬂ 5-
e

a]loyrlr)1 Ml)ph%lo 7- {4 [(1 S, 4S) 32(450h|0r0ﬁ4!66thmp2@09) 1@%3@ 45)-2,5-
PCT/ US2009/ 035422 di aza bi cycl 0[2.2.1] h
ept - 2-yl ] -2-net hyl phenyi#d-2- pyri di n-4-yl pyrazolo [ 1,
5-a] pyri mi di n-3- yl)phenol, 3-(7-{2-nmethyl-4-[(1
S, 4S) - 5- et hyl - 2, 5-di azabi cycl 0[ 2. 2.1
] hept - 2-yl ] phenyl } - 2-

- = I L L Y L ~ 1 N\ 1
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yl pyrazol o[ 1, 5-a] pyri m di n-3-yl ) phenol ,
7-{2-chloro-4-[(1 S,4S5)-2,5-di azabicyclo[2.2. 1
WQ baopit1 08838 PCT/US2009/035422

dazalf bl P epE AR ER My L sl 22kl s
2,5-diszapisybip|2. 2] Beplﬁ-zizlkbjeoylbﬁdﬂ-.j_uQr_013-methoxyphenyl)—2-pyr|.d|n-4-
yIpyra%@?@%%%@%ﬁ%@!ﬁanyl }- 35.'-(<73{4-gt1's{;fﬁgz/%(?é-afb'zé{ﬂ)i):yﬁd[ﬁéh']r‘?éd?-’zﬁxl]%henyl}-z-

rimdin
pyridir34{y3>y(a;omu6@igy%qmﬁwﬁaﬁwypber@}, pr(il Hiimdazold-ph 7B d(165.45)-5-
methy{-%,??%i\ %iéagg@%:lg%%@?g{-‘zéyn%)fik@?%-gf-ggiﬁg%{iﬁlét%&yrgzolé{1 5-aJpyrimidine,
3-(1Hanxipledrpl)-dH{3-[( Slé‘.rS).-5-methyI-2,5-diazabicyclo[2.2. 1 ]hept.-2-3./l]p.henyl}-2-pyridin-
4-y|py}é_%%fo}ﬁl5ﬁéb%/yﬁfédg%§,' d'e't”;]sl' y'sf’.‘éf(é-%ﬁ’ét%)&/pﬁérﬂ)l)ﬁ’z’-{a!-m 818y 3-¥dthyl-2,5-
diazatEiGsLC(o,iZ,-ZJd}hemtt%vllﬁblﬁeyiymoyﬂdimﬁrylwrﬁzm[y,l5pﬁ}]m&iﬂdﬂioﬁ,l, 53dffuoro-3-
15 i e 7o ' ) | - o
methog?%ﬂagrngg-%/{lzg%ﬁ §,4Q§E5ﬁ-§]@my?¥,%-c%z’%b?cy&|oiﬁq ]ﬂ@ﬁt-Z-yl]phenyl}-2-pyr|d|n-4-

ylpyrazoloB.3-glpyimistingy b {4-ti pl4HSerdreiby-2oheiagabicyziqhs,.2ilithapt4-yllphenyl}-
, L
o KB R S B Rl Brr o0 SYE ARt sacery2o

diazat@i@@b}[&.?dﬂl'@[pg_Z-z(_l]g_henyl}-Z-pyridin-4-y|pyrazolo[1 ,5-a]pyrimidin-3-yl)-2-
3-yl) 72 | A4 1 dhe E i ] A&t HoDrdinBlyn-3-(7-
f'UO“j*Biﬂéh 1} car BEmP L - il PaB Ao Biobila 3L Sy 2 flghadiy €150
methy]-1 a@ow-yL)-Z-rwidin&-mlpwayolpvvfaa%vrcbpm,ir& a}-pirelaiod] Airgtagol-4-yl)-
e le42n_2h Xy bef it hihe, o A Mo i g
7-(6 [({1%,_4{%9_5?}84_9@%%’, f%‘jgb_zzggug (I,[I%[g?lg{w(%ft szﬁhsw&n 3-yl}-2-pyridin-4
yIpyra]z@gH,%a}pyr)im'@irpyr i di n-43-(7-fluoro-1H-indazol-4-yl)-7-{6-[(1S,4S)-5-methyl-2,5-

; b IO A7 = rcar ba
PP O TS B SR
[(1S,4Fp6tnghyit2 5-gia_pgt?icmlqﬁ2-2-1w6my12afﬂ@yr' e 351} pyridindt-ollpyregolpf 1, 5-
a]pyri%%%ﬁ%?@t?f?}é%}!éé't Egrl-_[é_sg@b%,%—)(/jicalzgtfigycéc.)[%.z1]hept-2-yl]-2-methylphenyl}-
3-(1 Hirstepolat-yl)-P-ryvigir4-pyrazol gl Syalavnidne, 8-(Afydazel-dhyh-7a2-methyl-4-

| T .

(1548 PIRO G deghion ol ZUMSp P o Ry
a]pyrirni.dmeﬂ wz-gigm -2,55dia§qjaqupé{2j?.ﬁ]hept-Z-yI]-4-fIuorophenyl}- -(1H-indazol-4-
yI)-2- T’i%fib& a ?ﬁé?ﬂ%}q@%{_/}g@ﬂg@?wg{“odg , 4 74-fluoro-2-{(15,45)-5-methyl-2.5-
diazat}i@@to[ Zyar)epQZIyﬁmeﬂyﬁ-.&,m H—indazo[l-4;yl)'-2-pyridin-4-y|pyrazo|o[1 ,9-
a]pym?ﬁr!dg%g: ?eén?lhlﬁ{/lj( 113 ?,ﬁ@-?%{Q-‘h@-}(ﬁgﬂg%l-C%Lh’J_eyﬁx?@{é?\?Pﬁ&Wlﬂ%-&-@Bg/g@olo[1 ,5-
a]pyrirpgdiri-aiyﬂﬁd‘YLg@era\zle@fdie,lzabaWyPZ-Zﬂ leptaze-grgartgiiatehi T{AcFhloro-3-

~ 1 C 8 ¥ , ; - 52 4 5 T
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fluoro '1'7-) |ﬂﬁ?ﬁ)@l4 )ﬁ'i)L# Zlng)?Pﬂi é(q FWS‘} B h BN RZ Bl A by @Y 5 M fReft- B

yI]phegylhg)p.ygd|m§1l-y|9yrag)lg{:l @r@@ﬂ'ﬁﬂ'd&ﬁ@l o -#8-gzabicyclo[3.2.1]oct-3-yl)-3-(7-fluoro-
] hept-2-yl]aniline, 7-{cis-4-[(1 S,4S)- 2,5-d
i azabicyclo[2.2.1 ]hepﬂ42-y|]cyc|ohexyl}-3-(1
H i ndazol - 4-yl)-2-pyridi n-4-yl pyrazol o[ 1,5
alpyrimdine, 3-(1
H i ndazol -4-yl)-7-[cis-4-(3-o0xa-8-azabicyclo[3.2.1
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alpyrimdine, 3-(1
H i ndazol -4-yl)-7-[trans-4-(8-oxa-3-azabicyclo[3.2.1
w0 o@wA®sys ) cycl ohexyl | - 2- PCT/US2009/035422
1H—|n(ﬁﬁ%hﬁ-gg-gﬁgyﬁ@@?&g-?@?r]{agélé[j% ?}})?N@’diﬁg) '_ Z?g)!gzéﬁuoro 1H-indazol-4-yl)-2

pyridirag-atnyeazelod], Q—aipy]_lmldln -7-yl]-8-azabicyclo[3.2.1]oct-8-yl}acetonitrile, 3-(7-chloro-

| | i~
1H- mde&‘épﬁ P/ﬁ'Sy{4£[€I}5CA Eia}zzgﬁl 2%5[3%'1{] Ap_}jé %@ﬁ’-%ﬁdﬁn-ﬂ] Py
yIpyrag)Ia[S)ﬁ 2lpgriraidies 7 aib(‘dj,mdg{zq 42y|)|;7 [6 (8 methyl-3,8-diazabicyclo[3.2.1]oct-3-
yl)pynhiﬁ%o L? (E% %.ﬁsacylgglszafé[h 5%]%%@%? - hqro-1hHindazol-4-y1)-7-4-
[(1S, 4§) 5$)etay|52,@diaaa@by%q[2: Qd[]fzapﬁﬂyllph@pd} Zzpyld]rcwlpare@sagoﬁ}ﬁ-
a]pyriré[dgrfebgl' Jgl le(ﬂbxads i)[ﬁ 5%2 éfsylig;hé %&a‘%lf ??g &igingt-ﬁlpﬁr.aioloﬂﬁ-
a]pyrir]nhigm -2-yl ] 3-31I(Itlrpdaﬁpl@yl@ﬁﬂﬁ@&)@@mp}hyw @-jpiazabicyclo[2.2.2]oct-2-
yI]phe}WlE?-?)gﬁg’ihf%{ M@%{ﬁ%@ﬁﬂpm iéi’ne,7_7-{{2‘rr-_[([1 (9143)-2,5-diazabicyclo-[2.2.2]oct-2-
yllphegyl g-)(jlg |r513@plaét~alb{2@3y@n@f42ylgyr@zolo[1 5-a]pyrimidine, 7-{2-[(1S,45)-2,5-
dlazatl %R}? 12“ 5 ygqip@ﬁhgé)r})pﬁery} Z’kﬂ-ﬁﬁ)lda ol- 45yl) @%//rrldllrﬁﬁdl ne.
ylpyragolem 5—a]pw¢ra gle; 4-51(1 SAS) Zﬁfqlazetblwsp&& 1imephiry1]-2-[8~ f+-indazol-4-
yI)-2- dﬂﬁ?@%e%@%?%ﬁ[ T’Hg}rﬂﬁ.% ﬁl}’ ?n‘%tﬁ'l%rlgléno 7[{_LZ,,45-£jiquoro-6-[(1S,4S)-
5- metb}p-ﬁyﬁ‘-ﬁlﬁimlﬁ@b[%Z(] hegt- QTyﬂgianyl}iB. yﬁlndaz{oh-4fyd)12 pyridin-4-
yIpyra%Iéﬁ%%apyﬁgﬁyﬁ ?é@-ﬁ%—?ﬁ%gy%g {g)%rlgm 34]-?&5%%(%)[3{ Sleg’&yrlmldln-%yl]-
N,N-dimetiay{5¢[{1 &4 Z8)-netnd-diSadiatabigyelot]- zﬂi_nemt haqling,  7-{cis-4-[(1S5,4S)-
2,5-di a]bl clégldi fl]'h o2 B%h}g(yﬁ 4t ffindazok 4% p%rldl;jx “4-ylnyrazglof.5-

yrl pyrazo 0
a]pyrlr@ldmp, {4 3%1 .‘[l-( azol-4-y)-7-[cis-4- (3 oxa-8-azabicyclo[3.2.1]oct-8-yl)cyclohexyl]-2-

pyr|d|r$4@v %oﬁ)lﬂﬂ%mhﬁd{ﬁé o[ 2. 2. 1] heptg_ @Il-)dn]dagol B 7 HHREMPR oxa-8-

| -'4-
azablqy]c jbp@f&yl);yd?é;qyi]ﬁ-gynﬁ@ 4 yaé)yrzazplpﬂj 5-alpyrimidine, 3-(1H-indazol-

4-yl)- 73 %ﬁjgfgaengﬁ@?’%@lb%o%t g yI)(];y(JI(;PPe%/I] 3: p\(/ lenzﬂa-)ﬁpyrazoloﬂ 5-

alpyrirpidingg a Bol1 H4ingaz0l-2=yhyi-itrdn sr44 8yoxpyorazabl bl e[ 352. Alpplyd-yingygiohexyl]-2-
f (1

pyrldlr?4X y{é%o%yj‘ﬁ :]d@ﬁgdlré"? a[zabl cyél (o[‘-lzln%az hga c:s 4}(1 4S})—|2-oxa-5-

azablqyctg> 2_1}Iq.eph@-aﬁqmclohmyyl})-2 Ryrisin-tafipyragolo] g@]pyv@ldlne 3-(1H-indazol-

4-yl)- 72ﬁr%%é Jﬂfqg‘%sz)ng( §%??@nég&(ﬂﬁ %21_}hept -5- Syl]g}/(%l?hexpllé -2- 4oy[:'gln -4-
ylpyra@lﬂé)ﬁ -glpptiemidine. 2, Htf@lns 414Bi4S) @ %P@Z@blqu]Qﬁ%iétﬂf@p -yllcyclohexyl}-
3- (1H¥Aoia98|ea{‘ |:) b ﬁr.§i‘1 -4- ylpijazc():loﬁ 5- a]p}/rlmldlne {41(15.45)2.5-

H 1 ndaz yrazol o[ 1, 5- a]
diazakicycio[Z.2. 1¥egt- 1yﬂ&@,ﬂf orqr‘rqqthyl)phenyl} -3-(1H- indazol-4- -yl 2 pyrldln -4-

ylpyraﬁléﬁk %fpgﬁrﬁaw ?{51@@3425%@ EWGL A ?yc%[ﬂ-? ]hept 2 yll-A-naphthyl}-3-(1H-

1'H 1 ndazo

|ndazq}-|4p)$})r&-@mmcbv[l f_f yjpyaqz@q{i adpwjl@ldlqe{ 4- @3(1}-1 mdazol 4 yI) 7 {4 [(1S,45)-5-
methy15S2 Aia 2Rl B2 2 1 oSl A7RBLGYGbBhRti) phémyieRbyriinh M ipgrolo[1,5-

a]pyrlrmdfneuor%bﬂérﬁva}olﬁ Y\ 4-HHE8AS)-S4msthyl-225-gipzalipyel o2 ¢} iandr2-yil-1-
naphtlé}?}l ﬁ’gﬁhoﬁn ﬁ cgﬁ Q%gipy?m{lﬁn@ Aif [{(P@E‘r@afB ({léz]aﬁ)lcyf ]0[2 2. 1]hept -2-
7-{4-

4S)-5-1s azabi cyc
yII-3 syquﬁuosoqr@nmmaézmmw 2zpysgin4iyinyiszoiol,5-clpyrimidine.,

[(1s4§ Ew(ﬂéiélbﬂigélogz?hmz&bi ﬂ@b@du Jor&Sr{e@u g'sf AR A1-blyd o pyridin-4-

yIpyra]ztpigﬁtﬁ ﬂ.pymmplmgnw }-3- ( 1 | ?ﬁl [(1S, 4S) -2, 5 dlazablcyclo[2 2.1]hept-2-yl]-2,5-

dlfluorbih&&ﬁ 'H4|nM£20'I % y}ﬂgpe}ér oftf P %g:%m%ldme 7-{3,5-difluoro-4-
I ne, cycl o I-2,5-d o
[(1S.48 éamtbx)@ fbp@zablq_quﬁ &ummwmmw&m indpzrbdyF2-pyyidin-4-
3-(1
H i ndazol - 4-yl) - 2- pyri-rdb@-4-yl pyrazol o[ 1, 5-a] pyri m di n
e, 7-(1,4-dioxaspiro[4.5]dec-8-yl)-3- (7-fluoro-1
H i ndazol - 4-yl)-2-pyridin-4-yl pyrazol o[ 1, 5-a] pyri m din
e, 7-{4-[(1 S, 49)-2, 5-

" ~ 101 ~ £ 1 1n ~ Va2
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alpyrimdine, tert-butyl (1
S, 45)-5-{3-chloro-4-[3-(7-fluoro-1

woRiondessss - 4-yl ) - 2- pyri di n- 4- PCT/US2009/035422
] r INeir-] i _D-
yIpyra¥J)I8§ @é@ %Fjg%;l {Q]%hdémog%g [g %’Ja‘%‘)%‘g@%w % d?e_l%gfcgt_:lo[zzﬂhept 2
yllphenyl}-841H-indazol-4-yl)-2-pyridin-4-ylpyrazolo[1,5- a]pyrlmldlne 7-{2,5-difluoro-4-

[(1S, 4§) ?%etﬁyl%ﬁﬂ%%@tgaz Ocﬁé g[ﬁh%ﬂ %Ug@ﬁé gﬂ AR BLNENN D pidin-4-
ylpyrazolol1gyyalpydniong, 5- a] gyt Pled-eBykZ Sfdiarabigydlo[2.2.1]-hept-2-yl]-2,6-
difluo@gﬂﬁ@fg{1%@¥é%ol-ziﬂ)92-ﬁyrf]dh{-ﬁ%/lp?ref&%)o‘[%S%’ri%i(ng, 7-2,6-difluoro-4-

[(1S,4PhE oty cdiat abheyeipld 2 2hep2-llpheny 3 Heindazol-4-yB-2apysiglin-4-

yIpyraEbIg%dS ?ﬁxmﬁ\d;n%,]f !{ ;J(r)ra(r)]sl 4Hi (1 7-{2,6-difluoro-4-[(1S,4S)-5-isopropyl-2,5-

dlazatgcyng)CZ 2-1thept-8- yﬁgl@ﬂﬂy{};ﬁcq%—{ ipdazot-4-yl)-2-pyridin-4-ylpyrazolo[1,5-
a]pynrln 534?/ L][@é@ "t%l}élbélyﬁzl BWAZ%E?%&?[F 2.1Jhept-2-yl]-2,6-difluorophenyl}-

3- (1H1+moraﬁdla4kmll) 2myyﬁlp ylpwasolqﬂ(%a]@xranlgmeaz%rm éydmxafmrom dldec-8-yl)-3-
(7- fludrgqg-f ?raé’ﬂo) ﬁgg, ?ﬁ%}ﬂ R ﬁh%%!oﬁ' athyMhRiifazol ol 1, 4alR¥r4s)-2,5-

diazabioysioioR 210y )yJ]iZﬂttqrm’f@nw}@aﬂUrdad@oa%ﬁbﬂcwwtisf%yl@y@zoIOH 5-
a]pyrlr]r1r?ﬁ1ter 3- Y' )z‘%l 61 OJ‘WX'AE%% dﬁé(thifldif_)‘ f}) %t?a%crlo(;g% 2]oct-2-yllphenyl}-3-(1H-

azol 0

lndaZ%%ﬁH%r@MﬂldlﬂH;M'F)yf Fzdlafi.§- Mm(rmdma 8- &#abiirdazobd-3)-2-pyridin-4-yl-7-
{2,3,5%6%%%?@9‘5-%{{%‘1%%}@%@]%?2 BYdiAAAbly Ao RYhag3-Ploheryidy¥olo[1,5-

a]pyrimigingz ol - @riutyl 7- [ {(TahS)-2H{F-chlowat-B- @Ahiore yidtingagok4-yl)-2-pyridin-4-

yIpyra]z@ @rfigg% %rﬁ%jﬂ ?’2?&%@ %/Iﬁn% d’?éﬁﬁié:l%&ic% 2.2, 1]h2p[apf-2-carboxylate 7-{cis-
4- [(1384 )5~ Qlagafdcycﬁ&ll1&W¢-8f}’20323|®e}<ﬂ}?§t(7 Slugior ty-iridereddyyl)-2-pyridin-
4-y|py&zl() Lé%ﬁ’dyﬂnﬂrf. - pyr i dF QUi Hindazol 4N -{ge-d-{(1 4 8-2-oxa-5-
azabigydlof-2 Ahehl- @w&cyzptqheayl}sz BB osa i LGSRy ElGe, B(T-fluoro-1H-
indaz%_lﬁit‘gﬁ)ggnc’ﬁ@é'f_-g:i‘g%@-%;o%?ési?ah{_a'ﬂé%l8[2.12.1]hept-5-y|]cyclohexyl}-z-pyridin-4-
Vipyragolplis Sl OiLiG: a] pyr i mi di ne, 7¢Hiopq-1H-indazol-4-yl)-7-{cis-4-(8-oxa-3-

azabl(?cl%?Z 2F]o% ?yg A u%?(}gL%Jggrl Jﬂfsylpy azolo[1,5-a]pyrimidine,  3-(7-fluoro-1H-
IndaZ%%ﬁH&ﬂmnszﬂu {B-gxazs- smhlwc ilz)?]%ﬂra'a@@y(‘dﬂhPXﬂl -&ppydind di n
yIpyra??]lo[q Ei—%]bg rgldﬁr 4S) -2, 5- di azaby Gyf]opi- ‘?ﬁ-@nda}i)l -4-yl)-7-[cis-4-(3-0xa-8-

trlfluoronethyl phenyl
azablq*cioﬁ’daﬂﬂct ypq:»clc@epx}}?-@ymlq4 ylpyrazolo[1,5-a]pyrimidine,  3-(7-fluoro-1H-

mdazé{l% ﬂgtpén% EPXE )félogﬁz 1T ok 8tyhf~?@'[ﬁe§l¥1l Q%P/ idin- 4

yIpyragoIpm 5- a]pyrlmldlne 7 {trans -[(1S,45)-2,5- dlazablcyc 0[2 2.1]hept-2- yI]cycIohexyI}-
3-(7 flhbr'onﬁ-?ﬁ‘a%f(f} 4¥M2 %ﬁ}}f '4CU|@ré‘onA[lP!§ra?@9in% ife, 0" - BYENISFOH-115,45)-
2,5- dl@?@iwcl@m arrzepzzay Iphepi= 32(7y11|l]0m>ré ingazgl- MI) -2-pyridin-4-

yIpyrag?IBO%‘ﬂBgnrﬁldWe) 72{:'L4D|;(_’|[$ QSPZ 4: dYéz%Y) ?(_;Igﬂ?oi‘lﬁp?%t -2-yl]-3-fluorophenyl}-3-

i ne I'ndazol

(1H-indagebyi-\a)- ZI'QVTIWTP 49 @/f@ﬁoﬁbﬁr%@wm@@@e 2. 1] hept - 2-yl 7<{4{(1S5,45)-2,5-
dlazat(lé c!d;[g gqg{%'ﬁ?ﬁ y 21@%%%@ %‘ﬁ%ﬁﬂ}sg (flﬂlf/r{d%é&a@v\%b Olobriginal
y'DW%@QUA@:@BswldF’@T/ US2ewomno 3544 S)-2,5-diazabicyclo[2.2.1]hept-2-yl]phenyl}-

3- (1H“F?da'%|'4 gl - ﬂh %@PMB r%hg&[a 52a]E>Yr]rﬂ|9ﬁ’1% 2- #ialmlb%‘w 3485 methyl-

2,5- dlgqq@yqyplﬁ{m ﬂ]]@e -2- yI]phenyI} -3-(1H- mdazol 4-yl)- 2 pyrldln -4-ylpyrazolo[1,5-
a]pym%.d(n’eu 4- ﬁFﬂ%fﬁ%F%&l QM ﬂ%@s%s% Rethiz Bdlatabicyclo[2.2.1]hept-2-yl]-2-

(trlﬂumrpgthwmhe@yli 251yaqilp ylﬁyrami@H Sralpwgringidiief | uor d2prqnpa-4-[(1S,4S)-5-
S, 4S) - 5- net hyl - 5- oxi do- 2, 5- di azabi cyclo[2.2.1
] hept - 2-yl ] phenyl } - 3- (-]151 -
H i ndazol -4-yl)-2-pyridin-4-ylpyrazolo[1,5 5
alpyrimdine, 3-(1 Hindazol-4-yl)-7-{5-[(1
S, 4S) - 2- oxa- 5- azabicycl o[ 2. 2. 1 ] hept - 5-

I T ) = I
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10 (1 S,4S)-5-({5-[3-(1
H i ndazol -4-yl)-2-pyridi n-4-yl pyrazol o[ 1, 5-a] pyri mdin
WO Z609h9s8B8 ophen- 2- yl } met hyl ) - 2, 5- di azabi cycl oP@I/BS209/035422

methygﬁ j‘fp(; & %el%%i_? g@g%%glmh\;épg}é-(‘{hiimja%pﬁ-yf)‘-"zydy}iai%:ii?ﬂb{/r(a}olom 5-
alpyrimlgénst - 5- yI met hg( 1 4-dlospsmiele51deq-7 2y vi-i(hEandezpl4-al BHryridin-4-
yIpyra%&lﬂé 5%}5%&@%%‘ ne, 7-{5-[ (4{2 6-difluoro-4-[(1S,4S)-5-methyl-5-0xido-2,5-

I'azabi cycl of 2. 2.
dlazat] %@tﬁ[Z 2,1j}1qmé2+yﬂpqqrtyl}é§3ﬁéﬁmgazsql }4 =yP- 2( pyridin-4-ylpyrazolo[1,5-

Hdifdazol - 4 yI) }
alpyri ; ;jrr!% i ne 4y /3- [dizoé4 1)- 7 {e- ms4s -2-0xa15- ?zablcyclo[22 1]hept-5

ylmeﬂ(}@fl&ﬁwajyl}??- Pﬂﬂ(mwlm@aQ@[Lﬂ-aiﬂy}lm@ﬁmt ﬁ@ﬂf thybyﬂlSd“rS) StH4-[3-(1H-

. - 3.2.1
a2 PRI S e B ko SoL 26
diazatg}q:})clo‘fz?g]r(wiqmgz garggwdﬁt@yd o[ F-{b-[(1S,45)-2,5-diazabicyclo[2.2.1]hept-2-
simet e U PR 2 BB oy B8 e > torouty
(15,4 Q-2 8p=[{ brindszelZayi-&ypyfidinfazyIpyrazdi¢iéstaleyripniflipyd-yIthigpizen-2-

e A R
oxa-Sgyabigydlai2.2-Whepjbasoebyl hlsphqrp%yl}n’ﬁ Ryridin-4-y\pyjagelallyd-plogrimidine,
7-{5- [((53%6}223538 %ﬂzdualc%[@z A1HPEPL ARGR B 29X 6L @HEndazol-4-y1)-2-

pyndurswgayres«ofom Balnytimidingl eyl (34eydo)=3si3 1 Hiintazold-y))-Symethh Bpyridin-

4- yIpy[ﬁ]zoFb;ﬂ 5- ag)yrr]lm%dlr)\/ -7= yl]e8n§zalb}cyglo%3 2d|1 ]é)g’g\kr)\fagy% rb(fxglate 1_3616 Hp t|rladazol -4-

yI)-7-[eréS-2x2-razakigy cial8., 2 Bogt-Bry Irvddin G-y 2-pyrydirr4-yipyr %2(013[1 5-
a]pyriq'ﬁid"f@ -3: é@%/ﬁnd%zﬁ?@?g%y{ﬁ' F)l}[sz‘%%pzyl%a 5 azablc¥clo [2.2.1jnept:5-ylpyridin-3-
yI}-2-paTigipra- yimcramo[ﬂ&q]nyr[rol@ms, 4 Sprizbubyl di é‘z%S):@& b’{ @ |n4azol -4-yl)-2-

pyrldlr] h]‘gg)%/ e% ?[ﬁ?tawnln (ﬁ} Z!)}rqlgé ej‘?g}zag blf:);]clcgk 2 1F])herptaned2 ne.
Carbowlqte fl udﬁ@buty[ ( 1S 1S4 35(1:2/5n@29b41y9@l-m{ﬂ2mz4 ylpyrazolo[1,5-
a]pyrer?JﬁP?jé/gb(%H gﬂ? h%( %M&Xﬁz §'1f‘ljr?ptane -2-C rboxylgte, 3-(1H-indazol-4-yl)-7-

Hin razo
{4- [(1%]4@,210%13-@,-32@ |cyclp[2 1]dmpb5-4/lr[\e(t yI]phenyI} yr|d|n-4-ylpyrazolo[1,5-

a]pyrlrﬁ]d‘{H%) e 9 ﬂ@sﬁ%ﬁ%ﬂ% é’&%aﬂéﬁ 1]hept-2-ylmethyl]-2-fluorophenyl}-3-(1H-

indazehdadr SPyudintyipyraaplaltiprelmrimigine.az ol of 1,7524upsa-4-l §i4da-2-oxa-5-

azablfy ?ﬁ (lﬂﬂeﬁ'i §?&n%tﬁ'—rgﬁ)hg)}ﬂ a@gp-z %9%8[42)7@2 %yrldln 4-ylpyrazolo[1,5-

alpyrirpidingd azd fll40ry>r K Eﬁﬁbﬁmm =%azgbisyelalre?- dlhepss-yimethyljphenyl}-3-(1H-
mdaz?—hg}ﬂ'? gw({.ﬁ‘ﬁ vich z‘!ﬂ(g{% ﬁnﬁ) du?reﬁfl ﬂhgiif" Zy§|00[ 272314 s,45)-2,5-
dlazatgm: op2. gyl ifiegi-g-=. @Iﬁmnhamd} 6{(1H451d@]zgly+vlbr2cnyﬁ@n -4-ylpyrazolo[1,5-

a]pyrlr)%/ d{r?er ;'Zg l(i) ?qé&sjdég.%tﬂ%@ &j:%p) 2%/ é/tH/Ij;Jhgnﬁ‘;’(S (Yf+indazol-4-

yl)-2- rybdla;ﬂcylwramou 5}ai@wawémsnd ﬂmf@ﬁr Bdéﬁ’r@d820| -4- yl) -2- pyrldm -4-
f ng a
vipyraBEREL ARV EpeAy *?‘A&‘J?"%'E%nﬁo?'?’é e TRe R Ry and
pharwraég@ttcaﬂﬁga@ep@ltpl@ssaltsuheé@lofketone of formula 1 - 152 VO
2009/ 108838 PCT/ US2009/ 035422 R4 R3 orRy O with an
acetal of N, Ndial kyl formam de or an acetal of
12.  NAMne¢thad kot ragieigaaicdmmpotiod pf clsind e, @ompridingnthasteps of: (a) reacting a

substi?u?é?l?elfgrge c())ffforfrr?urlam’lII a2 R4 R3or RS .N(alkyl)2

- 1562 -



0 2 and 5 (b) reacting the enam none conpound of
formula 2 with a substituted 3-am nopyrazol e of

wo oroabse38 RL R2 N8 H2N H 13. A nethod a nepdintis$009/035422
maki ng a conpound of claim1, g@nprising the steps of:

(a) reacting an enam nggeoﬁg@ ound of formula 2 R4
R3 or R5, .N(al kyl)?2 ET?vvlth an am nopyrazol e

of formula 8a RL N H2N H 8a oto provide conpounds of
formula 3c and 3d - 153 Wy 2009/ 108838

PCT/ US2009/ 035422 R5 R4 R4 INN~ Jam Rl Jam Rl +
\NR3 N 3c 3d (b) hal ogenati ng one or both of the

with a@?é%égél'rbq Ela a%l??’& o@gq e% ta%%f %ﬁ%@@l%&ﬁ%ﬁ?tﬁﬂvide an

e an
enamiNong N)rm0lmd+of formula 2

R4

R3 or R%H\/N(alkylb
o)

2 : and

5 (b) reacting the enaminone compound of formula 2 with a substituted 3-aminopyrazole of

formula 8

13. A method a method for making a compound of claim 1, comprising the steps of: (a)

reacting an enaminone compound of formula 2

R4
R3 or R%H\/N(alkylb
o)

10 2

with an aminopyrazole of formula 8a

to provide compounds of formula 3¢ and 3d

- 163 -



10

15

RBN'"'r JJ 3e 3f and 5 (c) subjecting one or both
of the conpounds of fornmula 3e and 3f to a pall adi um
w@2a0al19888%l, Suzuki coupling using aryl or het PCDH§2009/035422
boroni c acids or gerrespondi ng boronate esters. 14.
The method accgrding to clai mr&3, ~conprising an
addi tional st gERar at i ng 0 urRdsgof fornula 3c
and 3d prior tolste R I%.R od according to
claim 13, conprisNng an additi%naw step of separating
10 conmpounds of for3wmla 3e and 3f Pdior to step (c).
16. The nmethod according to claim 13, conprising an
addi tional step of separating conpounds after step
| .
(0) e e o B e e o BB A AP & F8vidle one or both
of coniesingaetiotrndalBenddtept abl e carrier. 15 18. A
phar maceuti cal conposition conprising a conpound
according to any of clainms 1- 10 in conbination with
ot her ki nase-i nhibiting pharmaceutical conpositions or
chenot her apeut i cRagents, and a pharmaceutical ly

. 4 . . .
acceptable catriger. (19. Ap guili cal conposition
according to cltai Qr 17, Lh@LTgk—Bhpable of
i nhi biting Raf ¥ activR;;iN- 4 WD 2009/ 108838
PCT/ US2009/ 03542 20. A nethod of tyeating a disease
associated with ighibiting Raf kBfhase actaingi ty in a
manmal conprising adm nistering to the ranma

©) Sugjggtgr di ng&lt %&g%t%n(g&ﬁédu}:ﬁla%?ﬂ?@@fge %nld gThe E@t% r?gjorln g?talyzed,
SuzuktEeunin@osingaet ef heterpari Pewaisacids aisemesrandngwiornale esters.
B- Raf kinase 5 dependent condition, a nmutant B-Raf
ki nase condition, or a C Raf kinase dependent
14. cOheiméthod ad2ordingetorelamo i Hfcomiprisimg28h askiibealnstepeof separating
di sea cOo i ses, jnfl ti,qn or cancer. 23. The
Comp?‘}@tdﬁé’g%éwuglrgeﬁqﬂd% erﬁZ(?ggﬂ(tf he cancer is sel ected
from breast, kidney, bladder, thyroid, nouth, |arynx,
esophagus, stomach, colon, ovary, |ung, pancreas,
15, skhe,methoeraccordmap i Stalm el arPmiriging @arsslgitionalsstep of separating
comp&RIdE @ fnulal AL RoBroRdp Kh.nase- dependent cancer by
admnistering to a patient a conpound any one of
clainms 1-10. 25. The nethod of claim 24, wherein the
16. C'?Hg errﬁethcs)d Sa%lcgr%Fn%dtof E:I%%t%(? (%rmopl#fs)in%ogﬁ IasdtdItirc])l(':?alogt'ep of separating

compounds after step (c).

17. A pharmaceutical composition comprising a compound according to any of claims 1-

10 and a pharmaceutically acceptable carrier.

18. A pharmaceutical composition comprising a compound according to any of claims 1-
10 in combination with other kinase-inhibiting pharmaceutical compositions or

chemotherapeutic agents, and a pharmaceutically acceptable carrier.

19. A pharmaceutical composition according to claims 16 or 17, that is capable of

inhibiting Raf kinase activity.
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breast, ki dney, bladder, thyroid, nouth, |arynx,
esophagus, stomach, colon, ovary, lung, 15 pancreas,
W@ Riop/104888/er, prostate and brain cancer. - 15BCT/US2009/035422

20. A method of treating a disease associated with inhibiting Raf kinase activity in a
mammal comprising administering to the mammal a pharmaceutically effective amount of a

compound according to any one of claims 1-10.

21. The method of claim 20, wherein the disease is associated with a B-Raf kinase
dependent condition, a mutant B-Raf kinase condition, or a C-Raf kinase dependent

condition.

22. The method of claim 20, wherein the disease comprises inflammation or cancer.

23. The method of claim 22, wherein the cancer is selected from breast, kidney, bladder,
thyroid, mouth, larynx, esophagus, stomach, colon, ovary, lung, pancreas, skin, liver,

prostate and brain cancer.

24. A method of treating a B-Raf kinase-dependent cancer by administering to a patient

a compound any one of claims 1-10.

25. The method of claim 24, wherein the cancer is selected from the group consisting of:
breast, kidney, bladder, thyroid, mouth, larynx, esophagus, stomach, colon, ovary, lung,

pancreas, skin, liver, prostate and brain cancer.
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