WD 2008/ 086409 PCT/ US2008/ 050609 1 5- FURCPYRI DI NONE
SUBSTI TUTED | NDAZOLES Rel ated Applications This
wWa@ppBiogand on clainms priority fromU. S. provi si PCEIUS2008/050609
application no. 60/884,351, filed January 10, 2007,
and fr dWFURCRYRIDINONESIUBSPHTUTED INDABOLES/ 95
202, filed July 21, 2007. The contents of both of
Rﬂﬂg&ﬁ@ﬁéﬁﬁﬁg%ations are incorporated herein by reference.
This aﬁih‘éﬁtﬂm@lalﬁl@ SribM&Ih @S [[90dibnal tﬁﬁpﬁc@ﬁ@ﬁ‘ﬁé 0/ S5l R Sflel 0
man nel ani n-concentrating hornone (MCHL) receptor-
J anuars éD;eZﬁWymdaﬁmra@bﬁl Isbvswﬁ@lra@pl;mtldn non®/$ub?; filedduly 21,
dazol es for .treati obesi t
2007. FRERFReER o B R5MtETlons Heahisrrunlt] heRaLh) folered
conmpounds, and to nethods for the treatnent of
obesity, anxiety, depression, and psychiatric
Field ofithedingenttioni n a marmal . Background of the |nvention
[OOOI]QQ%giglLer%%gsﬂefa{% 48 qluhﬂﬁ mr%f%né%gglgc%n@{ltg%géoggﬁgé M}FS receptor-

selectivty ahtiapdElens durop pridinaiey sﬁ‘[ﬁﬁtultedj iislaasies tlancare arskful for treating
cancers are a major concern for public health. The
obesity; (¢ PBAfNAgeUical SUMstions FHRPETIRG these sarapammieqng dp natods for

the tre&t?%ﬂ{ MGF]I v a@@t@s’&%p}ies's‘l%}{ n!d'ﬁ% aﬁn@ﬁ{]b&@&}’m ghnihgle

ects t elr use ere is a
significant nedical need for better pharnmacotherapy
Ba kVfor o? sit : 0003] Mel ani n-concentrating hornone
BN dentified as an orexigenic peptide

[0002]! @9@51t§xﬁfdt hea @i 8C lorofh-hReslqikiBd ak& caRdy l%igly oBEighbuch as
regulation. MCHis a cyclic 19 amno acid

dlabetesedyschp@pmlad eoxpiydwsedlisenset hed eatran tancerstase amthjdratopeeh for

pot AR TG SR Bl PRI STt B! e CH.Rnt o

obesityl @a6k Migniteh eetritdtlyesidedide dfectshthat afnef dheiv@Bd. 1 i Thi®, Qhere is a
rats and the nRNA for MCH is upregulated in the

signifiqgppediad] agedsfos petirsmbainsaspthprapdercobigbié® (ob/ ob) and in
[0003]f19[§fa§ﬁ c%?gén'irgl qﬁlgﬁ)[bﬁa’[ﬁﬁi’,\, : nsbeelnn 1(%%1‘?1&& 915] AL orex1gen1c

reate creases I n

peptidé tmu bxemsaamdeffeepbm foddemeks andrbod € ezt i’dglllifloﬂitEtMEH is@l cyclic
syndrome (Gonopri, A. Chronic infusion
19 amgigessi YPiOPRPIte arpressed Ipiesrea m%%@m? A@Pral eeipalamus in

responFés%o bERBBner ;Q&%)lct Ctﬁldl rdgﬁc!ygﬁé arl\%ner Y RORRAGH Go @Hﬁllulate

an W th increase neta Ic rate; eas ani nal
feeding)wdrenemyncmlsumg tMCHatgeal nveettcles o vnensgdr.rtd tre bdRMA for MCH is

tapdard and hi gh fat e t ht , to.have
uprea T ELGT U PG s vasn €I G pbiet e PHALY Ak Y faered Control
and ol/5OGKSls. lIn alditiBhOhRGLE ateaftaRItRANICONsIRfW M%lr@a@ésnln glucose,
Concentrating Hormone 1 Multi -t aski ng from

insulin hgslo fepéih alaueds, [)nuglclNegvshum@ms peaboliQsFydromg :{Gozf@@ﬁ)A BShronic

oo R e L ShRUE TS A 5 TR0 P g

2002) bi RhéN GackREt MEED zh/@l‘llygﬁﬁhetghﬁ‘ aMCHedne et Dicseatede mebdbblic rate,
antagoni sm may thus be used to WD 2008/ 086409

wheregsapinygs 00e 05050198 MCHoga exesst Weight enfbeth stapdardepd high fat
diets. ﬁ 1§ #Hou ll}{lto E})}av ?ﬁ’&% %I?QMI%P ﬁg&/ousn 6%1!%%1 i%h t?o%g %5 xve‘ﬁf(Rocksz,

ani n- C ncen ornone rece
L L Ewldiglczﬂlﬁmmnﬁltlug OIDIMelam& OacentBdtthy, Hormone 1 Mu1t1 tasklng from
the hypothalamus Drug News Perspect 19(5), 273, 2006). An orphan G-protein coupled
receptor (GPCR) was recently identified as a receptor for MCH. Disruption of the binding

between MCH and the MCH receptor, i.e. MCH antagonism, may thus be used to



496, 2006). Summary of the Invention [0004] There is
provi ded, in accordance with an enbodi nent of the
w0 posgddon, a conpound of formula | CH2). R ReT/G8N08050609
NRA REBI NR5S O wherdinnis | or 2, Ris NRR2,
countevdee rtbe rfRtts aafdVIRM dvizBeiac M Tl eRerede ntvancesse ine tdteedisdavern of

H and optiopally substituted alkyl, or d ,
melanip-ggRIHHALIRG RHMORE rRFERTE ANtAGOHRE ékwrf r%g}nag@gzl?ﬁa%é%%v 9(4),
496, 200)m a 4-7 nenbered optionally substituted

" non-aromatic heterocyclic ring which optionally
contains 1 or 2 heteroatons in addition to the N atom

S shown; %nd R4 are each independently selected from
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wherein
nis lor 2;

R is NR'R?, wherein R' and R? are each independently selected from H and optionally
substituted alkyl, or R' and R%, together with the N atom to which they are attached, form
a 4-7 membered optionally substituted non-aromatic heterocyclic ring which optionally
contains 1 or 2 heteroatoms in addition to the N atom shown,;

R’ and R* are each independently selected from H and alkyl, or R, R* and R* may combine
to form an optionally substituted imidazolin-2-yl;

B is aryl or heteroaryl; and

R’, R®, R” are each independently selected from H, -OH, -O-alkyl, alkyl, halo, -CF3, and -
CN;

provided  that  the compound is not one of the following:
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taken NglétheOWﬂ\h RF RToN R7, Glseldcted f£dm the g consisting of phenyl, 4-
chlorophenyl, 4-fluorophenyl, 3-chlorophenyl, 2-chlorophenyl, 4-trifluoromethylphenyl,

2-cyano-4-fluorophenyl,  2,4-dichlorophenyl,  4-chloro-2-fluorophenyl, = 2-chloro-4-
fluorophenyl, 4-chloro-2-methoxyphenyl, 2-fluorophenyl, 2 ,4-difluorophenyl, 2-fluoro-4-
methylphenyl and 4-methylphenyl. In some embodiments of the invention, B is pyridine.
In some embodiments, B, taken together with R>, R® and R’, is selected from the group
consisting of S-chloropyridin-2-yl, pyridin-3-yl, 5-fluoropyridin-2-yl, and pyridin-2-yl. In
some embodiments of the invention, B is pyridazine. In some embodiments, B, taken
together with R>, R® and R’, is 6-methylpyridazine-3-yl. In some embodiments of the
invention, B is pyrimidine. In some embodiments, B, taken together with R’ R®and R’, is
pyrimidin-2-yl.

[0007] In some embodiments of the invention, R>, R®, R” are each independently selected

from H, -O-alkyl, alkyl, halo, -CF3, and -CN.
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t herapeutically effective anmount of a conpound as
descri bed herein. [0014] There is also provided, in
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[0014] There is also provided, in accordance with embodiments of the invention, a method

of treating non-alcoholic fatty liver disease, comprising administering to a patient in need
of such treatment a therapeutically effective amount of a compound as described herein.
[0015] There is also provided, in accordance with embodiments of the invention, a method

of treating a disease or condition which is susceptible to treatment with an MCH; receptor
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carbocgéic s nedisde0 k. ot ene@p dhdphthalend hiedper ﬁéﬂlahmfandrﬂﬂlbf@mand the
skill in the nmedical art (to which the pre ent met hod
5, 6, &) & b 8 el yme @r@e)arP@éB@me%%cwh%trmsﬁem%@ §n €&, imidazole,
pr t t ut I
pyr1d1ne 1§dé(ﬁ€nt éér stegg dbiélgo?ﬁ%g(?let (_}ﬁl@%&é ”F%r%ljﬁ thﬁ%n:ﬁggio(fé? qlﬂﬁ(ghne,
1soqu1rE)df1m: rqustovcalnneopymﬁldmedpwgzme) tettiaskeand ipstakzyledi m ni sh t he
S ess o condi,tion, _and .this s
100231 STk G50 0 0 I i 57 BTG HERle o by,
phenethfla8l fhe 1Qf erence to "treatnment” of a patient is

intended to include prophylaxis. [0030] Throughout
[0024}t $ub§t1famoﬂ alsdt ayh , cyolanlkplu Setefegelghetesrefareto raélfsérarehi cydoalkyl,

Each t he atents tent applications
or et yfelin PRS HPERETE AR 15 b MRS tcalis Bith halogen,
haloalkg@r ebydrm?ncqwelraﬁ;to@si byarb&ter edaealldxit SaBot irefined WO  as
008/086409 PCT/ US2008/ 050609 10 [0031] The term

alkoxwahmfﬁ) rcafboxgraidg (akoireterigh dei a@nadlﬁx}arg@ﬁ%bonvﬁe cyanomcearbonyl,
nitro, %ﬁggﬂl ﬁlkgﬂ&l ﬁt‘)d esd‘lalk zﬂ{ung X aﬁg}cﬁ% { S e ltﬁlgnsglﬁf0§§ éier at51§lfone

%emlcal

O

nmonkeys
acylam(um gm;dnﬁ?;a rplhsmﬂ amlkyl cetesd aryt; @hea,oxy mhzylsxy, ot hdste@ a@rlcg@
and primates, including cil'lrrans [ 0032] ynpounds
l00251d?é*§é@%e%ﬁkw§flenwa OEFRt A INg R OBYNe RS A S y et 1 i ¢
[0026]0"9513t && a0 dru@ayre%lils“%%@h' 61%?1 Rt qp&h@&d‘ OffBfeS active in vivo.
di ast ereoners ot her reOI soneric forns. Each
Commonly the conversion of prodrug to drug occurs by enzymatic processes in the liver



chiral center may be defined, in terns of absolute
stereo chemstry, as (R)- or (S)-. The present
WO pwensgd4on i s neant to include all such possi bPE&I/US2008/050609
i sonmers, as well as m xtuPes thereof, including
or bloodeénhe nanthaptMeay bl theucengomnds of @t inceadtlon @ey be ehemically

modiﬁéfﬁg?/}tgg&]t?ﬂbég)é#i’g@ grﬁé I_t]ilpggyg}ﬁg;%‘_plrg% g%éd gllr,]tﬂgq(ﬁl_ _?si, acivation in
vivo hBPYEMESabodf HyeeRnYieHl MRioRI(SORY &t hABRhtalyBENUAQYER: in the
en the conpounds described herein contain olefinic

stomadhip wbltlrobgnths iohernedimy of entyenes anfl ngieleta indhaggstmowttesyinal GI
tract and unless specified otherwise, it is intended that
" the conpounds include both E and Z geonetric isoners.
[0027|Unk Ehdi Siearacdérizatiod! tNBIThE of OB BERuELtSOitl Rt RRAGH thA B&tain
~incl uded. LQOSS] As used herein, and as woul d be
substituerde mey sethbing toHermeingon Usless ktiateld qtherpirg, Hrig intended that such
. reci 40N "a oupd" s inte i
rings 35, SOREBlous "4 HBRN 8P LasrbBHORESE, "R "G o sty
unsatufed) omagling ki dwéteroasoniyhdshBf raiudstivetet] Gvifhdower glkylar alkoxy.

m xture of any such forms of that conpound in any_.
[0028], Iy pyilh be Teriggnizech that Ehsrparnoendy ehthisdieengnh et metftig regtiolabeled
o Con ound o . . :

o, FESESSIOMAS (SRR ARSI o mss o
mass oo siifférentsfromethh cdemaf mhsseat mast puabel wsoribo tinokd  pemature.
. .Se, is prqvided as the salt form. |.n. accordance wfg 3
RadioiSeiyeescaithiiossheerm. PP uht tsiine AUING 4nd chigrige nclude *H.
He, Shydepchporispe 15al fng PQE3HspllReler oAl ARR' béntain those
excess" is well known in the art and is defined for a
radioisptepes unilon aheratndiorotores +ofhother @toms atef wathin thenecopef ofbthis

invent3§ 2 Kadlditied Bl ddenaPiien Hnd hrhOOEF Ws U sfireBherally

be prep@iRHi B imehtdstyrell ikRothad thaed RkifE® iBBS WHES @hvédigntly, such
same phenonenon. The value of ee will be a nunber from

radiolapeled) compoundsegan bseirappredhbe whicyiag @ul 0 percedyrgsudieclosed in the

Examqi.sn%ldeSc%@l%gg F? qglgsg)ig@ngo e%HWa\yﬁ{ﬂla&Q rilcﬁol‘illl;]eqed Pe%%ént rﬂ)lglgtnon-

ave been calfe o Gptically puré I's now nor

radiolapeled rengbnt. descri bed as 96% ee; in other words, a 90%
ee reflects the Qresence of 95% of one enantioner and

[0029]5bheoterhemelior® Of ithFatihie OFrRE @ENAIS | ReAGuRE 05# 10N pERyEytion or

reier O SANTAARIAA ORa8F AMCALBEACATRAN IRUBLSBRNTIhe torm
appearing herein is select ed for convenience only an

“preventingiods uset ek réfersdesidgnasteriag panddicauiear beforehand to forestall

or obtlcméiolnﬁfnlc Bt oy roté,:ll%ﬁk}eaﬂaég o B it D218 dwirf the fikelihood

or seriBlshbds! & @E cohdiBod WThE PeRBY oP bERRArY isRi- in VHR RABPBAIOBOA0 Wvhich
PCT/ US2008/ 050609 11 [0037] Terminology related to

the présgniomethddnglaims' despdintceest) i iegignaaed thatr theelstradprevent” is not an

unctionalities .occurs.throughout this ligation .
absotu 36t P B bt B AT T B aEReREba 6 Telr SniRopbmyctic
adminiStkdtlon b at BRigatd sabartilly SRelinish tHeelidiRb&X torOderiousness of a

_processes which involve sequential treatnent wth a
conditigpy gnesthisfis thesgasetitended infpaplicagtst elams. sAprssd detdimgeference to
" up- refers t [ [ S.i.used to mask a
treatning ao(%fé‘ﬁ‘ir‘ttl?{n %“?‘F%Oogle%\ﬁgkgog’é‘&%’t“%p in which it woul d
[0030]cTHreuglose thagplicdtivh, ivariowhirefrenesChiieoreférsed to. Each of the

undesirabl e, The protectin rou revents. reaction at
patents, paient pryicatnps, Wégnt pugl(l;catiogs, %nd rgfer%nces mentioned herein r%s ﬁereby

incorporated by reference in its entirety.



be subsequently renoved to expose the original
functionality. The renoval or "deprotection" occurs
w@Rdoensdsbe conpl etion of the reaction or reactPONES1008/050609
which the functionality Wbuld interfere. Thus, when a
[0031]sBEguent €mafmafagentd i 8s dipgchdry eehse.ad hietterins “mammaliancludes,
rocesses of the inventiop, the person of ordinar
for example) micgn hprstarst JatentAYss SACPhaLE: SEatdLY harsss: msakeyspdoss
(e.g., Citis BRIIRS catR AR B Y QURR] primbel RIS RitRshsT OF
that purpose are discussed in standard textbooks in
[0032]t Gempowaidsl defcribae iesdin ynayscmiiaiaoner @t wotrd agyn@ngtipcenters and
Organi ¢ nt hesis by .T. WG eene [Jghn Wley & Sans
may s GG e oy eREROMGRY dRSPeOTEfRe APO SIS alFrsRaaiEHT s, Each
chiral E@k&@TARNEBe dBAGd Gl teRfs i taB&YIE RtdrSo HEAWRy! & (KL or (S)-. The
chapters entitled "Protection for the Hydroxyl G oup,
present dgyegtpmgs meant dgqdndlude pilojush gosaiblesisemens)s Welb3g)mixtures

vi at i Et f,AL n r
thereof, AL 35eB0 SLF oM s e ol el BRPRRETS)- -
and (#4)ql oenP3ubhdl)- Boslertembanes picbayl| usirgs pkiedli sy@ihyns Ar chiral
conprehensjve |ist of abbreviations utilized by )
reageny PAnfes0l etk wpigg scopyerdionpleteshitiquest  YYhenntae yeonpepngs described
- r Lyt ' ' f
orn B REAPRSONE UL 0 S 5 FEDHLATR res
specified/ piteabisy, prieseatded that thet@nippuady include bb8t &nalatr @ gdostetric

: of . Abbrevjations" .is incorporated herein b

somer? o EBRE | PLIGSBTc AT HorayoIIed o B MUY or

[00331CRMANESeiRT afdOfMUbad! bel hdRBIGIBNHRL Rr&fh SSsKEING h@Wrt, the
chemcal, it wll often be preferable to present them

recitating qaiatcopfpoanghmrintgodadt fociatlude satisosdlvatenand mclusion complexes
accordance wi.th an enbodi nent .of the present invention

of tha’SERiPd o P8 1B STERROMRAC P A S BRGREPT SR RS or

that coB@p¥Rhd i MY @ti6 OB A6l a@ordBEUitA sbmekmBodiments of the invention,
pharmaceutically acceptable salt or solvate thereof,

a compyathas deschiberhehaeinnpingludighaitratheutdosteisy afamhpapaseutical

a 1 | h t -

comne REFETHaE SULETH. Yy LAuRipl O, IERATBLBRTH Ly o
In accdridgnceevidesoafe dasiodgnadnpixhé biventint thetshle isod @lrochloride salt.
ingredients of the fornulation and not deleterious to

[0034]; e tespy pRn@Romeris, exess” Fsr Velb kppYa, in th%t"\?\ﬁ ppk i dgfineg for a

resoluﬁ&eoﬁ%%tgrﬁe% ab N paragraph 33 above regarding the term
“conpound” 1 ncluding salts thereof as well, so that

i ndependenitcogt.ai reci-ti aghe’ a ogonpqund” wi Il be
undet:stoo Wregérrmgr ebf 4 well, if
in an i ndefé€hden? cl“ai m r@?necrer? e | made to a

[0035] deﬁnti%@ﬁ@%%ﬁseg kGakd éo "f‘i?eﬁgltﬁéfztlurﬁ "31?111\',%1} glﬁrity" in that

t her eof, be Under st oo al s
both actepessdres rodnthd krate phrtiemendenThe vauaoike el bebhenuntber SoamhD to
a compound WO 086409 PCT/ US2008/ 050609 12 al so .
100, z5iQ e asvf i 2@98 b Py CatiBelpeAHIIE SRl sCBFPLHE Which in the
past nﬂ%m%@ Heentd4B18d 0By LI Pidally g)ufeeifs §lo@N B re Bl%cﬁ@lg/ JEBGel As 96%
the salts in the dependent claim [0040] Thée
ee; in dtbenmmubras,i X oienctfledts thhpweersaiof 8bYocoffone enangdomer and 5% of the

.par ent er.al. éi ncl udi ng subcut aneous, intradermal,
Othe”ﬁﬂ?errg?‘ﬁﬁ%%dﬁl 'r‘ffss[:l?lﬁtravenous and intraarticular), rectal

[0036]atE cdriFiRhfadibn (Of R Waitda-dfofBloubRUsohal appsatill el lis déetted
i ntraocul ar) adm nistration. The nbst suitable route

for comeppiciepenly angols nohdnterdrd to daviganle alipadicdler cefigupaion; thus a
reci pi ent . e | at.i copveni.entl N
crborf SRR Fhe 1010 RGELAALRE | SRR L ey e o
the tw@ityargfprofgtiot hods wel | known in the art of pharnacy.

Such net hods include the step of



bringing into association a conpound of fornmula | or a
phar maceutical ly acceptable salt or solvate thereof
W@ 2@80864@9 | ngredient”) with the carrier, whi chPCT/US2008/050609
constitutes one or nore hkcessory ingredients. In
[0037]gBsrmirallogyt fetatddotomipratbetons, ‘ateprapectipgt et bpyrotenietl b furlctionalities

and nt i teI bri ngj I nto assaci ation the ive
oceurs; g MR RAficttiogur SudairnBplag s Fy ewersmﬂxﬂa Regetsons of
skill 1n5t‘PIl3'a?t SR & 1 8EP irPthe RBhRXABHploRERes Ivhich qmeguerﬁﬁﬁ%ﬁﬁlent

e product 1nto the deSIred formul ation
with aI%@nemI)fételams sl thablcenteo; amratecammgmustne&ts tma Igmupbwhlch is

re gorete units, such cachet.s
used f RSP R US Tl S Sphiivg Serab Shis RRRRP BT iR PEGE e i
which Faetieifts iuyi@esiraPIBr GUE QRdtectMS cRolRPHESEtPFcallichNit It B stepSb@ may
sol ution or a suspension in an aqueous |iquid or a
be Suwﬁumhemovedqm dexpgpe ade aprigingl- Ifmmmtliélrtw i gilied removal or
"depro?&}fllo@'g%?%ug% K eenbg rcolnﬁgl 10I1 f ﬂl%lr geggtn reactlo-[)@efn which the
functiodb@twiarly nﬁlérf@aSt"Ehus[ %412}1 séqlli@bé of rmntbes ﬂmﬁiebyas it is in
conpression or nolding, optionally with one or nore
the pragesies sfr thei inyersiane Hies PereRimef @ digaryt Bl sps readjly gavision those
It
sroupPHEPGHAH P RATPRCTRL B Byt Sinfle oS Kl rpose are
discusgedvid estandlardgteatbobks in tlepfield rd] dhgmistrye duaki 4shPeotditivdeBroups in

organigy Sinf@Rcou T Grsehe 1l Ml ko Pens ey et yhien i

incorpSRtedl AGeihbyAreitet @0l PaftRGIR BReflion™s ke t@fthé REapters entitled
powder ed conpound noi stened with an itnert |iq $

"Protedtidnuenthe Hyvoxydbireass Incheding b,tZr amhl ByDibks" (:I@gtseblo 86).

10038135 Fhe Nt NES By B 0B B o oIS rhireBel gty gt phenyl

trifluord@lethaBeduliahgdi @@heﬂe@tﬂﬁﬁﬂyﬂ alde MABIRRARMY] Cadspectively. A
conposi tions may include "pharmaceutical ly

comprehepsipe 4l @f dhbeeviations utibzed bsaﬁtgatnm dlemisiepties ppisensi ef ordinary
I n 0 r |
sl i, A BALT o ort 1, HF G Rt of Rafh \Blc SR TAL UEME: of Oreani
Chemi§tner a'her kst ahichnie tgz@bzinyl pm@antezﬂj Imerthlsle dntiled C8nahdard List of
bi nder s, d|S|nt3%rat|ng agents, and the like. If
Abbrejahiqng e f§ inqogpsrated £7€1%e di scl osed conpositions
r
0039 PR OF fff%%%ﬁﬁalfﬁéﬁ‘é% R Qe btRred s the raw
chemical, s enﬂb afieasbe spreforubieoltd epfeseat chee aegng. ofM2 pharmaceutical
2008/ 086409 PCT/ USZthSI 05 ﬂ (()19 13 043% h
COMPOBiigR g %Lﬂci"%réllanct?o% sPR gt a‘I ®oB eiS?fIIaInI"?/“Uon there is
providedcd Lf)ﬂ@rn%@tﬁ[caf heh@BGHS A CcontpPngdh €nSpouddt bf G T or a
agents, preservatives, sweetening agents, colorants,
pharmadeatwdls acageblec aaltsor p$czimt¢ ciheepo§, t@geéber andh tome or more

redi ent
pharmget k@B eRBE sl Sisiar L S5 SohofSheP frBe kiR fres
The c&ief(§)e nfuet Bl 'at:¢espfableThﬁ the OSERRS iof | RhgMBYMFAIMeAmithOthREsther
addi tives as needed, including for exanple |actose,

ingredignty cigbe fqrrrwl&tl@geandg@ﬂ sleletsious (o dipatesipeent dheseads diurthermore,
rg I 0 I £ hy »

v AL BRALS ST Cly o1 PR 0 45 ouna

includingy @altKJEhete@If as avell, sdehat iikdeperaiedt clhindr @tieiag t'Beobapbundingill be

am no aC|ds for exanpl e al ani ne, glycine and bet aj ne,
undersiged iﬁe{ﬁ‘?réllé% to gl phesecdi ass el of l%ﬁaﬁﬁff engfepl g reference is

made t[oog)éélll ?%h%a@é‘tﬁ cRfl b}e Al tfagfe sdf Qhé}%ott htewﬂl be understood
phar rm eut ical 'y accepta r riers and
that clpinar whick uepall frgmatb@temﬂatflndentmm whlchIreﬁes t@muIclt heompound

af orementi oned additional ingredients




include, but are not Iimted to binders, fillers,
di sintegrants, lubricants, anti-mcrobial agents, and
weoasisrgoagent s. [ 0045] The dose range for aduPCT/Os2va81650609
is generally fromO0.005 nt2to 10 g/day orally.
also intlalé pharmacewichily adoeptablechltp b gentoatpoond, peven iifieglicin reference

[ ni t con niently contain an anmount of
ISHOtQG%ﬁBJhﬂS%#19%?ﬁ@g§1FHW§%W%1|s ef fective at such
[0040]9PRAIRRANIaAS? el pltﬁ‘osef suftﬂﬁe SRIE ohalT JaRSHAAC e(’lr}%udmg

units containing 5 ng t 0 ng, usually around
subcutaeoB§0 1rng1dernT2H;,e ngtrmsselalanmlwer@m cam:bommjlrtlcular) rectal and

copicall R e finhohu@ol Ry ahtnd i@l ARTRIGUSH ' The mos

suitabl€ NTRLRY &chyWiédend eRRIAd tIRN cBndIGP &N Odisdraét @F Sthe recipient.  The
i ncludi ng the age and sex of the patient, the ﬁre0|se

formulgiastsr et Canaenigntiy beprssentethin i desege farmyand mephepropared by
any ofﬁﬁ% ?hl%ﬁ}o '\Je)l(l(k%oﬁ/n 11‘ri“’1he?'£1‘rfl 69%@1%83( uSuéh) 161&% d§ {ﬁgfgﬁgg& step of
bringin@gintol ds@oc@@n@conhﬁdﬁn&@ﬂi fdiIﬂ]ul@ZI boa §E&nﬂ§euti3altyoacﬂ:€}ﬂam salt or
5to 20 ng, 5 to 100 nq (e.g. 1 ng, .2 ng, 3 ny, 4 ny,
solvates thggeof("ggfive7 inggediegt pywith the catgerpgyvhigh copggitutes) pnepr™more
accessépé/ ﬂ%&ed:}el}lts”g In}% H%gl ]tﬁe By ergﬂ‘lZU(ﬂE glje F@grézglgbfg.gjgggnly and

intimatey hgngnﬁé imy, as?s’@clatgm ﬁﬁ axg;ve&ﬁglregl,enBSVlﬁIg 1q196) Gaig,lergﬁ)r finely

divide(ﬂg(dldr@arrlgrg or H;:ch glgg’c {% 61F:nge‘§sa2r§ g% glag 319% gg)gipptglgg) 1% desired
formuld€s£i n. [0047] For addltlonal i nformati on about

pharmaceutical conpositions and their formulation, '
[0041]slﬁufmufa©lpnmlat‘qblee,forRsai adshiomtratitre n8yi Enpeesentell Py alisciote units

r Mmac 20t h 2000. 48] The agen )
such of o DR e BF bl Sich DRy Ropd s PRpBBE P e active
ingrediehtt BABWPS GidbRsr %ﬂaﬁlﬂ@sﬂaé QRolubitP6Hh 3ikpRbson I MCAquedus liquid or a

i ntraperitoneal injection, topical, sublingua
non-aquaeysalzfiuid; @lag an ©ilrintwaser] isjuist emulsippor acksterin;oibliguidpmulsion.
The ac?ie% ggﬁég?@ﬁl‘s m&g ?féé gl 'pPe%eﬁtQﬁﬁ £§§B&h9relect%ahﬂr ; g%ts Z'SV The
[0042]aganblet fan HeemMR RPOSMPREAOD oPGI/IIBR008IAEDGE%h drk or more

adm nistered_ orally e.%., as a tablg% or cachet
accesseRynPgicAieAy a%?@&@@@rt%hl & MY RSUNEPBE PHEOMRESS$IYR In a suitable
ngy.e t A s I
machniee g{:e %&atf&@/’ mgﬁgﬁlregl‘g/ ?ﬁecag%ﬁ ﬂB%%e &(Hﬁy sﬁ'@rg ragcn)du Péwder or §ranules
optlona;llyl utiken wath & ‘tsmmanehﬁ)rloamu mean ddupneo ubribatopgi dudaceaactive or

dper RN bt o bl b o e machine «

mlxturéno‘f qhd %Bwﬁ@rreﬂlﬂoﬁ{pbﬁﬁ‘d n(o?s%&ledewﬁh G &Y i lll@&i?ﬂ).lel){tl aTRe tablets
| i posormal formulation (see, ;% EP 736299, WO

may opd¢rBdS e coated mcg)?etdla@t)@)ay bei frfolated! st #50ts priwidsr sustned,

delayecl(,l1 P%rv\gglgé(g% eSaIS% ; f g?@’&g ﬁr}%gc{dll?l? (ﬁ[}]i]ergl h e"gﬁ‘eg b li‘larmacelﬂlcal

compoki€isey Vihy - inyln@e 04 ffﬂfafﬂla@ehﬁ(@ﬂy PelepfaBR, indrCrAneedl @8d this
t hermal poration, hypoderm c needl es, |ontophoreS|s

expreS@P@ dt rlrémedtwomclum ONASEUREICOMETS XSGy 1FEhieT mclude starches,

o SPURRIRLES! S PREELLND 80y EOTRLIR ! Bl B

dlsmteglatmlg egdiey/ lagivsheDikeg IDUssied etaylet $oshdss)of.thd hsdamlrﬁommalnons
be adn1n%$tered | ocally, for exanple, at the S|te of
may Benicpatgd ¢ By astandary fAEePUS| 8bNAPRLusILs fﬁﬁ@%ém ‘Ehargreggically

accept&tﬁ@&ﬁﬁep hisd &E%Fass&%nﬁgm 2leG@ b adm ni st er ed

usi ng high-velocity transdermal particle injection
t echni ques using the hydrogel particle




formul ati on described in U S. 20020061336. Additi onal
particle formulations are described in WO 00/45792,
wOD0B03ERL60, and WO 02/19989. An exanpl e of aPCT/US2008/050609
transdermal formul ati on cbhtaining plaster and the
[0043]|atimonipden tenl prampdsitions dinragt lalgbi spsardily denctan behef othrchpeutic
. in WO 8_9/#_4179. WO 96/ 11705 provides fornul ati ons
ingredighyis; AIFFAKBE PRI dRIEHHVAUNEH AVEEFHRS oFBeNth ecolRyapipss flavors,
desicciRd) PEstRERINT B8 86U 1 the LR, T O RuctS WIRBRAIT PloYedRnt Bust be
ot her vagi nal "or rectal nmeans. The agents can be
compagibligiwiihsthe rcethppundiof formnkrienbinsune theotahulita ol dre fagmulation. The
described in.WD 90/0 3. The agents can b
COMPOSHAT ni"dY 728 o%ﬁ'rm"}i‘gﬁ%eél §° ﬂesg%%h em%ll—’:ﬁ{}%r§f eggrample lactose,
glucosPafrhétbb SsathRtkt,| REKhIdsR, Shicrsse, BndkBSe, 7Affinodd)emalBff NinekaRose,
be adnministered in an enteric-coated drug fornulation
stachyege, dectiteli weltinite, Vitarch2 x¥igeh 1mantpel, againgsi@hnangk the like, and

dmni stered .intr. I ' he f ' .
SR SO LB A PTG, g o
and prteins pfar exingil@hlbimgrect i on are described in WO

00/ 62759. The. agents can be adm nistered using the

(00441 Exie i FRGIPIERTOHT 68 61 thseharpaagutially apeptahlnegtes 4d the

pharm e RO P St Fr S B, AR D QAU HRIAR fiens

includ€ Of)2 048 448 61imjt &0 49 bifldees, affjéend, sdisialegraatsorlubrivants, anti-microbial
c%ﬁoi nation with other suitabl e conponents, can be

agents4 'Cr?flg??e‘i‘?éeatsby pul monary route utilizing several

[0045]UBIENEd@UGRad B! Addlit MRnRHE i QdnetdIf & (L85 mBtthaly 8aBeakally.
instillation (delivery of Solution into the lungs by

Tablets pr pihgeJorms rof padsertetwaprovided iiv disgretsf uritis paryorpeseniently contain

o A TG LA, AP e

the sarB®)GoARKRARE, uhihedddihial 5 ME IO SO fg( Bsi@lly afodhd Q0 mg to 200 mg.
ul trasoni c nebulizers, netered-dose inhalers (Ms
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Also suitable in the invention are dry powder
formul ati ons conprising a therapeutically effective
w@prmanse4od active conmpound bl ended wi th an appPOPUSBEDE050609
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also be used in intranasal applications. Aerosol formulations are stable dispersions or



in mcrocapsul es as described in WO 88/01165. The
agent can be admnistered intra- orally using the
w0 o0os8@d? ons described in U S, 20020055496, REX/US2008/050609
00/ 47203, and U. S. 6,495 120. The agent can be
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and HFAQQ@?r aby COMRRNALS Qe M BehllorDBYLOS nRIBRGT e@r bYother
the nethods illustrated in "the general reaction
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possi ble to make use of variants that are in

proteageh amhitovsds aliHvats (Dt %Y@cmi@tenéwﬂcaﬁeapame% arfdo g#aostat),
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compostipps 5 Ktcan dNpIVAdhe, Bunstionraf theapsteing valye msligrsomergases also

improveY M SRt eoq' HeCdisPESBIN 'ﬁﬁfm&?ﬁ‘&” forhilafiflR also include

pr epar at | enantioners having a particu af Stereo
surfactats nivisith yncludecbuidad it tImhitedt foe b oges afd those plessikad in U.S.

d f f l.a |
6,524, SRR eBEHERT thefaf 18 AT UBRIETOH 81U oigRtiAag o @ Cr
Cis fatypa&@gﬁf 086if0Q1: PEPh& 52886 050407 saéczlafl@é Eﬂélaﬁvénthgbous in that

Sstereoi soneric fornms other than those depicted herein
some efotheth hleo abpartadly twhanemebsofptemddintheycasigiduind iin thehéormulatlon
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effective &hBunt of abREEImSounB Biehded Gfithfr 4ppkpridtd WdrEEreind alapled for
chlorine, bromne or iodine) can be prepared by

use in gonagetionyWith BpssyrReY de inhalerm Absomptinntenhausrispvhieh %létel aglded to

dry p(?sg'\#i% ?grmlil%?lg}li td)gg%? e%n% %81;][?'}(19 1r%llldthho'\£ ges{(rl‘t!gd HZ% S.

6,632,450, MUV D2¢E08Be dt@@ﬂ&tﬁ Z;br\])\byrlle;:l?(&ﬁt ftBtheOﬁur&m: n@odification of
powdelrsndaigrloggl :fg‘orvr}”lutlalglorl}léle I\rrl(lgy ?r?ccliud%o QPS 5h2a3|0|8%?1 USCS:heSrrZE92349B I_\IVO
017/8694, WO 01/78696, U.S. 2003019437, U. S. 20030165436, and WO 96/40089
(which includes vegetable oil). Sustained release formulations suitable for inhalation are
described in U.S. 20010036481A1, 20030232019A1, and U.S. 20040018243 A1 as well as
in WO 01/13891, WO 02/067902, WO 03/072080, and WO 03/079885.  Pulmonary
formulations containing microparticles are described in WO 03/015750, U.S.
20030008013, and WO 00/00176. Pulmonary formulations containing stable glassy state
powder are described in U.S. 20020141945 and U.S. 6,309,671 Other aerosol
formulations are described in EP 1338272A1 WO 90/09781, U. S. 5,348,730, U.S.
6,436,367, WO 91/04011, and U.S. 6,294,153 and U.S. 6,290,987 describes a liposomal
based formulation that can be administered via aerosol or other means. Powder

formulations for inhalation are described in U.S. 20030053960 and WO 01/60341. The
agents can be administered intranasally as described in U.S. 20010038824,



NN ~Z1 CHOZ 4 2 [0057] Alternatively, conpounds
of formula 2 can be prepared by treatnent of al dehydes
wa 28086409/ dr azi ne under heated conditions. ScheeEUg20P/050609
RL NrJ HZ2nRR N61\I1I N51\I N Z2Z 26
[0050][ £0&B]Ins Gafirprediascaf inf buffired s2lireaandsintilae a/(ehidlewi aré cdoasenly
d conpounds of faornmul gherel 2 = hal ogen
employedy kTl Hhagraso! tl%lad‘@ﬁ%lézﬁ’ff I nghizera oppleis o Bernpull?s
t (el ns
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complebcunebah@rm emp qymltrwund) teg esatenihe aplrynearaslespoBathsiypes are well

known AR AR G B8 kES e Tur Him g et R R R s Sqras

Ameri®¥at Phirifat e dnd RMihbidh RETRY ISkRh&BAhG P ridNE) of Pharmacy. Other
di net hyl sul f oxi de (DMSO), acetontrile and

devices &urregngidtiog aerasel{ THEY couesssed 98@?8151@118 hydroflpgrocapops and

chloroéi‘or&ca'_lg %X It I%Rll}hlﬁ%l Y%haaglér%d)g&herétr %na ﬁ}elile(ceg\slagll é(x%lplents

in a pregufigddnamtaiderf Hesdericds amnlidesyider deadribdd id sﬂanms eexalisbks such
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[0051] The agent can be incorporated into a liposome to improve half-life. The agent can
also be conjugated to polyethylene glycol (PEG) chains. Methods for pegylation and
additional formulations containing PEG-conjugates (i.e. PEG-based hydrogels, PEG
modified liposomes) can be found in Harris and Chess, Nature Reviews Drug Discovery
2:214-221 and the references therein. The agent can be administered via a nanocochleate
or cochleate delivery vehicle (BioDelivery Sciences International). The agents can be
delivered transmucosally (i.e. across a mucosal surface such as the vagina, eye or nose)
using formulations such as that described in U.S. 5,204,108 The agents can be formulated
in microcapsules as described in WO 88/01165. The agent can be administered intra-
orally using the formulations described in U.S. 20020055496, WO 00/47203, and U.S.
6,495,120. The agent can be delivered using nanoemulsion formulations described in WO
01/91728A2.

[0052] Table 1 lists compounds representative of embodiments of the invention.

[0053] In general, compounds of formula I may be prepared by the methods illustrated in
the general reaction schemes as, for example, described below, or by modifications
thereof, using readily available starting materials, reagents and conventional synthesis
procedures. In these reactions, it is also possible to make use of variants that are in
themselves known, but are not mentioned here.

[0054] Processes for obtaining compounds of formula I are presented below. Other
compounds of formula I may be prepared in analogous fashion to those whose synthesis is
exemplified herein. The procedures below illustrate such methods. Furthermore, although
the syntheses depicted herein may result in the preparation of enantiomers having a
particular stereochemistry, included within the scope of the present invention are

compounds of formula I in any stereoisomeric form, and preparation of compounds of



formula 7 (wherein Z2 = hal ogen, nethanesul f onate,
tol uenesul fonate or the like; Y =0, OR9O or H R8 =
W@eooalogesho gr oup, H or a protecting group such B&I/US2008/050609
tert-butyldinethylsilyl; RO = alkyl; n =1 or 2)
formulaidierstandas@ndrict fonmpe rodtied rtkarothoke de;a‘d:ed duachit mongl boobvives to

_ i | ude but
one Ofr% 5?%@ he&ﬁﬂglra?#(ﬂﬁ i’&?‘kﬁ%‘ﬁh sprwaﬁf?%b%%n% ]i‘%g‘ﬂa? [ee

and sodi um hydri de. Typical solvents include but are
not limted to NN di net hyl f or mam de,

di met hyl sul f oxi de, ayetlotictMethedand t et r ahydr of ur an.

In the case where Y = onpounds of forrmula 8 can
be treated under aci di cgibg%; on conditions to

provi de conpounds_of NJ;Ior mula 9, In the case where Y =
H and R8:apr|n gr oup, @ ds of formula 8
can be treat e% pproprl gprot ect i ng

cond|t| ons to" provi ge conpou s of forrmula 8, wherein
R8 = H In the casé where Y == H and R8 :_- H,

C oun n . he. tr
00sSICTRRIMRS ohPllaiode i Do RTaR oDl i on be
prepar@d(aiyytreﬁhigobdndgoﬁidﬁ @f\/ﬁiﬁnﬁlﬁ gi V\@thCNﬁNOJénﬁS a@tict didnitaroom
9. Treatnent o conmpounds 9 with am nes 10 and a
tempeiaideici ng agent such as sodi um borohydri de, sodi um
cyanobor ohydri de, sodiumtriacet oxyborohydride, or

pi col i ne- borane conpl exigan provi de conpounds of
formula 11, wherein n :&%LOPEQ WO 2008/ 086409

PCT/ US2008/ 05060 IP\II\Schenre 6 - OR8 HN
RlONNHZIRlllYﬁﬁ%E nN—/ N o0l \ N1\ ~N
8 13 [0060] Additionally, in the case where Y = 0 and
R8 = al kyl, conpoungls of for rrul a 8 can be treated

ooss AT, Bpobn O FEMIE Gk R alipen g amin
indazofes GwrideNaNOp and cksppef hdldenul a 13. Schems 7 RT OOR6
Bz3 RTONHZNHRS 16 R BNH OOR5 O 14 15 17
[ 0061] Conpounds of formula 15 (wherein Z4 is an
activating group such ag.ehlarine, brom ne, iodine,
B(OH) 2, B(OR13)2 SnR133 or the |ike and R13 = al kyl)

can be prepared rom furo[ 3, 2-c]p rllf\pll n- 4( 5H) - one
(conpound 14). | he casg_y\,here sNbrom ne,

7! CHO 71
4 2

[0057] Alternatively, compounds of formula 2 can be prepared by treatment of aldehydes

4 with hydrazine under heated conditions.

Scheme 4
R! R!

N N
AY 5 Ay
z! z!
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[0058] Compounds of formula 2 can be treated with base and compounds of formula 5

(wherein Z* = halogen, methanesulfonate, toluenesulfonate or the like; n = 1 or 2) under
ambient temperature or heated conditions to give compounds of formula 6. Typical bases

include but are not limited to cesium carbonate, potassium carbonate and sodium hydride.



conpound 14 can be treated with a brom nati ng agent
such as pyridi ni um hydrobrom de perbromde in acetic
wa@edod/ogmoer anbi ent tenperature to heated condPCT/0808/650609
gi ve conpounds of forrmul 8 15. In turn, treatnment of
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catal yst such as palladiun(O, and a base such as
potassi um carbonate ungsgl, eat ed conditions can
provi de conpounds of fornulra™17. Scheme 8 RLR7T 0 AI
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treatted under h€ated condit ith a cataly
cﬂsqer fodrde, a Ii ch as mN
anss 1, 2=di am n6‘cyc|9 e, or 8- hydroxy% ine,

Z" 2 base such as pot aséi um car bonat e, cesi um carbonat e
or 2pot assi um phosphate ansl conpound of formula®17 to

gi ve conpounds of fornula 18. 1Q’ /086409
PCT/ US2008/ 050608 20 Schene 9 le ( NNH Nx ri
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[0059] Alternatively, compounds of formula 2 can be treated with base and compounds of
formula 7 (wherein 72 = halogen, methanesulfonate, toluenesulfonate or the like; Y = O,
OR’ or H; R® = an alkyl group, H or a protecting group such as zerz-butyldimethylsilyl; R’
= alkyl; n = 1 or 2) under ambient temperature or heated conditions to give compounds of
formula 8. Typical bases include but are not limited to cesium carbonate, potassium
carbonate and sodium hydride. Typical solvents include but are not limited to N,N-
dimethylformamide, dimethylsulfoxide, acetonitrile and tetrahydrofuran. In the case
where Y = OR’, compounds of formula 8 can be treated under acidic reaction conditions
to provide compounds of formula 9. In the case where Y = H and R® = a protecting group,
compounds of formula 8 can be treated under appropriate deprotecting conditions to
provide compounds of formula 8, wherein R®* = H. In the case where Y = H and R® = H,
compounds of formula 8 can be treated with an oxidizing agent such as the Dess-Martin
periodane or oxalyl chloride and DMSO to give compounds of formula 9. Treatment of
compounds 9 with amines 10 and a reducing agent such as sodium borohydride, sodium
cyanoborohydride, sodium triacetoxyborohydride, or picoline-borane complex can provide

compounds of formula 11, whereinn =1 or 2.



O/ 20RL nRZ RTON.N 6 RB/ 18 Rs O [0063]
Al ternatively, conpounds of fornula 6 can be treated
wanaensdieat ed conditions with a catal yst suchp@sUus2008/050609
copper iodide, a ligand slith as
trans- 1, 2-di am nocycl ohgoteme cor 8- hydroxyqui no |ine,
a base such ;:fm assi ungtar bonate, cesium cagbonate
P

or potassium pHBsphate and
di n-%(5H) - & to give CW\ES of
Y

furo[ 3, 2-c]

formula_19. yI'h trn, ark'' appropriate a |ng group
can bﬁ@i@hl ed on the furopyri d nﬁ to give
conpo formula 20 (wherei n: ‘hl ori ne,

brom ne, |od| ne, B(CH) 2, 8(0?13)2 SnBlBB or the like
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be trea@éoomtﬂ Aidnf18es2PeRhePdie RI‘HFRIPYRIP DM E RGOS, alky) and
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Treat nent of conpounds of fornula 20 with conpounds of
formula 16 (wherein Z3 = chlorine, brom ne, iodine,
B(OH) 2, B(OR13)2 SnR133s¢henielye |1 ke and R13 = al kyl),
a catal yst such as pal |l adi unt( un(O) and a base such as
pot assi um car bonat e under eat ed condi tions can
provi de conpounds of for m
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[0061] Compounds of formula 15 (wherein Z* is an activating group such as chlorine,
bromine, iodine, B(OH),, B(OR"),, SnR"; or the like and R" = alkyl) can be prepared
from furo[3,2-c]pyridin-4(5H)-one (compound 14). 1In the case where Z* is bromine,
compound 14 can be treated with a brominating agent such as pyridinium hydrobromide
perbromide in acetic acid under ambient temperature to heated conditions to give
compounds of formula 15. In turn, treatment of compounds of formula 15 with compounds
of formula 16 (wherein Z® = chlorine, bromine, iodine, B(OH),, B(OR13)2, SnR"; or the
like and R"” = alkyl), a catalyst such as palladium(0), and a base such as potassium

carbonate under heated conditions can provide compounds of formula 17.

Scheme 8

< N R® NH R2
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[0062] Compounds of formula 6 can be treated under heated conditions with a catalyst

6 R>

such as copper iodide, a ligand such as frans-1,2-diaminocyclohexane or 8-
hydroxyquinoline, a base such as potassium carbonate, cesium carbonate or potassium

phosphate and compounds of formula 17 to give compounds of formula 18.



R7 Ol ~NN 6\ RB18 5 O[0064] Additionally,

conpounds of fornula 8 (wherein Y =0, OR9 or H R8 =
wW@eooalogesho group, H or a protecting group sSuchPEBEUS2008/050609

tert-butyldinmethylsilyl; B9 = alkyl; n =1 or 2) can

be treated under heated conditions with a catal yst

such as copper iodide, I i gand such as

trans-1,2-dianinocyclohgﬁﬁﬁgg%r 8- hydr oxyqui nol i ne, a
base such as potassium carbonate, cesium carbonate or
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gi ve conpoun®s of 21. In the case whegre Yne
OR9, co( oups of {orfful @ 21 can be n R2
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4ng group, conpounds of 4 la 21 can be
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the case where Y = Hand R8 = H cog&punds of formula

21 can be treated with an OXIﬁ, agent such as the
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of formula

[0063] Alternatively, compounds of formula 6 can be treated under heated conditions with
a catalyst such as copper iodide, a ligand such as frans-1,2-diaminocyclohexane or 8-
hydroxyquinoline, a base such as potassium carbonate, cesium carbonate or potassium
phosphate and furo[3,2-c]pyridin-4(5H)-one to give compounds of formula 19. In turn, an
appropriate activating group can be installed on the furopyridinone ring to give
compounds of formula 20 (wherein Z* = chlorine, bromine, iodine, B(OH),, B(OR"),,
SnR'; or the likeand R™ = alkyl). In the case where Z* is bromide, compounds of
formula 19 can be treated with a brominating agent such as pyridinium hydrobromide
perbromide in acetic acid under ambient temperature to heated conditions to give
compounds of formula 20. Treatment of compounds of formula 20 with compounds of
formula 16 (wherein Z* = chlorine, bromine, iodine, B(OH),, B(OR"),, SnR"; or the like
and R" = alkyl), a catalyst such as palladium(0), and a base such as potassium carbonate

under heated conditions can provide compounds of formula 18.
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[0064] Additionally, compounds of formula 8 (wherein Y = O, OR” or H; R® = an alkyl
group, H or a protecting group such as fert-butyldimethylsilyl; R’ = alkyl; n = 1 or 2) can
be treated under heated conditions with a catalyst such as copper iodide, a ligand such as
trans-1,2-diaminocyclohexane or 8-hydroxyquinoline, a base such as potassium carbonate,
cesium carbonate or potassium phosphate and compounds of formula 17 to give
compounds of formula 21. In the case where Y = OR’, compounds of formula 21 can be
treated under acidic reaction conditions to provide compounds of formula 22. In the case
where Y = H and R® = a protecting group, compounds of formula 21 can be treated under
appropriate deprotecting conditions to provide compounds of formula 21, wherein R® = H.
In the case where Y = H and R® = H, compounds of formula 21 can be treated with an
oxidizing agent such as the Dess-Martin periodane or oxalyl chloride and DMSO to give
compounds of formula 22 Treatment of compounds 22 with amines 10 and a reducing
agent such as sodium borohydride, sodium  cyanoborohydride, sodium
triacetoxyborohydride, or picoline-borane complex can provide compounds of formula 18,

whereinn =1 or 2.
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[0066] Alternatively, compounds of formula 24 (wherein Z> is an activating group such as
fluorine, chlorine, bromine or iodine) can be treated under heated conditions in a solvent
such as DMF with a base such as sodium carbonate or cesium carbonate and compounds

of formula 17 to give compounds of formula 25. In turn, compounds of formula 25 can be
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31., Compounds of formula 31 can be treated under
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formula 21 Typical bases include but are not limited to cesium carbonate, potassium
carbonate and sodium hydride. Typical solvents include but are not limited to N,N-

dimethylformamide, dimethylsulfoxide, acetonitrile and tetrahydrofuran.

Scheme 14
Z7
z’ ( ﬁJ
H
N , N "
R7 \N n R O \N
/4 6 /4
R ak 2" 8 RS am
Rl
N
n \R2




N/ N ONZz 7 O0ON Z4 NZ4 /] ON34 O33 OR8 R7 R6
ALY RZ3I R7T Os /INR6 NR5 O 21 [0070] Additionally,
w@eosposmads of formula 21 can be nade starting PCDIS2008/050609
conpounds of fornula 33 Zbnpounds of fornula 33 can
[0068]b&ltérnaated campburhiasd famibile Afiaurbdsraated doh pedeaand compounds

erein Z2 = hal ogen, nethapesul fenate,
of forp¥figheBti et o of othd ik : ‘_‘@lézzo,: kyegegr methaggsulionate,
toluen@Q1fGhAY |orgt‘h_@ulﬂ<’e?1ﬁn§iér dmbBlefit @&ﬁlbé?i&ugar BH et r'lccc)f;ﬁﬁiéions to give

tert-butyldinethylsilyl; RO = alkyl; n=1 '
compoundieof fanmbille 0. t Eymel hasgs enchrderbaateednag dmdietlitovssito cgibpeate,

compounds of, formul a.34. Typi.cal bases |nclude but .
potass GRLERENAY frd g hulud P Rl SSpdsg i ot himited 10
N, N-digR{E0AhAnide ddisReyIulbyige | slRtonftViRl &l t&RhY@BRFan NCHrdgtthent

but "are not Iimted to NN dinethylfornmam de,
of competsdhyifssirmpla 48, wil eanongst 0| endgnchmbeant atkygeigiuse a1, heated

" t ment. of f 4 wi tfy conmpounds

condibp€ PTRR} ® bompRHRP U Ry la TR 2% 1), T

i odine, B(OH)2, B(OR13)2 SnR133 or the lIike and R13 =

al kyl), a catal yst such as Eal | adi um{0), and a base

such as potassiumcarb € ghder heated conditions

can provide conpourtds of fornula 21, which can be
coverted to conp formul 3,18 a8>s , above.
WO 086409 RCT/||US2008/ 050609 26 anmpl es [ 0071]

Unl ot her w seOfo r eagemnt ol v@ht s were——
ug€¥d>&s ~cecei ved fiHom conmmey ci
nucl eag, magnetic resonance (QI\/R) spectra were obtained
on Bruker spectroneters at 300, 400 or 500 MHz.
Spectra are giN§2n in ppm (6) and ceupl 'Hﬁst ants,
J, are rep ed Tn Hertz. Tetranethyl si g (TM5) was
used as an nternal —standard, sSgéctra ®Bre —
7+l Tect'ed usin either a Finfig Duo LLCM5 ion
t ctrospray ionization (ESI) or a mads Varian
1200L single quadrapol e mags spectroneter (ESI). Hjgh
performace |iquid chrgmatqggraph (HPLC) anal yses e

obt ai ned u ingq’a LA 18(2) colum (250 x & )
Phenogen ) W detection at 254 pfiysing a
st andar d Ay~ Met hod

gr.adi ent, program (lvet kqd A
74 i e Fl ow %A 9B 7~ 1 N
0~ \F 33 0 F 20

[0069] Alternatively, compounds of formula 20 can be made starting from compounds of

formula 24. Compounds of formula 24 (wherein Z° is an activating group such as
fluorine, chlorine, bromine or iodine) can be treated under heated conditions in a solvent
such as DMF with a base such as sodium carbonate or cesium carbonate and furo[3,2-
clpyridin-4(5H)-one (compound 14) to give compounds of formula 30. In turn, an
appropriate activating group can be installed on the furopyridinone ring to give
compounds of formula 31 (wherein Z* = chlorine, bromine, iodine, B(OH),, B(OR"),,
SnR"; or the like and R" = alkyl). In the case where Z* is bromide, compounds of
formula 30 can be treated with a brominating agent such as pyridinium hydrobromide
perbromide in acetic acid under ambient to heated conditions to give compounds of
formula 31. Compounds of formula 31 can be treated under reducing conditions such as

SnCl, or iron powder and NH4Cl to provide compounds of formula 32. Treatment of
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[0070] Additionally, compounds of formula 21 can be made starting from compounds of
formula 33 Compounds of formula 33 can be treated with base and compounds of
formula 7 (wherein 72 = halogen, methanesulfonate, toluenesulfonate or the like; Y = O,
OR’ or H; R® = an alkyl group, H or a protecting group such as zerz-butyldimethylsilyl; R’
= alkyl; n = 1 or 2) under ambient temperature or heated conditions to give compounds of
formula 34. Typical bases include but are not limited to cesium carbonate, potassium
carbonate and sodium hydride. Typical solvents include but are not limited to N,N-
dimethylformamide, dimethylsulfoxide, acetonitrile and tetrahydrofuran. Treatment of
compounds of formula 34 with compounds of formula 16 (wherein Z* = chlorine, bromine,
iodine, B(OH),, B(OR"),, SnR"; or the like and R” = alkyl), a catalyst such as
palladium(0), and a base such as potassium carbonate under heated conditions can provide
compounds of formula 21, which can be coverted to compounds of formula 18 as shown

above.
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extracted with EtOAc (3 x 200 nlL). The conbi ned
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7.73 (d, J= 2.0 Hz, 1H),
7.57 (d, J= 9.0 Hz, 1H), 747742 (m 3H), 7.37-7.33
(m3H) 6.68 (d, J= 7.5 Hz, 1H), 4.60 (t, J= 7.0 Hz,
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*HOd 0 JC:
a) 2-Pheny1—5H—ﬁ1ro[3,2-c]pyr1dine-4-one
Beilstein Registry number 7705392

O
Chemical Formula: C{3HgNO,
74 | NH Exact Mass: 211.06
o - Molecular Weight: 211 22

[0072] This molecule was prepared in accordance with the synthesis described in

Krutosikova and Sleziak, Collect. Czech. Chem. Commun. 1996, 61, 1627-1636.

b) 5-Iodo-1H-indazole
Beilstein Registry Number 3262
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N
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Chemical Formula: C,sH,,N,O,
Exact Mass: 424.19

O ! \
, N Molecular Weight: 424.49
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[0075] A solution of 5-iodo-1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazole (0.316 g, 0.923
mmol) in N-methylpyrrolidone (NMP) (2.7 mL) was added to 2-phenyl-5SH-furo[3,2-
c]pyridine-4-one (0.232 g, 110 mmol), Cs;COz (0.601 g, 1.84 mmol), trans-1,2-
diaminocyclohexane (21.2 mL, 0.184 mmol) and Cul (0.210 g, 1.10 mmol) and



8.8, 17 Hz, | H), 7.34 (d, J= 8.9 Hz, | H, 4.51 (t,
J=7.2 Hz, 2H), 3.00 (t, J= 7.3 Hz, 2H), 2.56 (m
WA R)0s/046409-1: 76 (m 4H); ESI M5 mlz 294 [M + HPGT/USH008/050609
2- (4- Chl orophenyl )-5-(1-(2 (pyrrolidine-1-yl)ethyl)-1H
deoxygeanatdd zwith Srgdn) farr 3] Jiduted. pyAdier dirneg 4( SHp- GhéorD48 @ours, the

reactlo%%gt&ghwgg rcg‘ug{ éhztn SE%ge@ MlthNé%x 8]% (30“&[30 458 4 u%lonlgf 71

MeOH?IQHE;’(t) IQ]E) and filtered through Celite. The filtrate was concentrated and then
5- brorm | -(2-(pyrrolidin-1-yl)ethyl)-1H 1 ndazol e

suspended 34th @H>Ql1 820 miy|andi watdiM20(BL3 andL)exmedaMtb(ﬂtlxﬁlz (4 x 50

mL). %B&g hllagcf ol%glilgsy %5%4‘ ed%@%&% (aBJl E;é%cea Qt%dgguHﬁﬂtlfn by flash
chromitbgﬁghyl (ah&u gélmmz)dlg;\%gom@)z c%@wmmm@%om to 0:100)

and 269 1.41
ywldedd@@ﬂgt@@ﬁame@nd (&9tqwmar Gonag @)gros’m fmhdutHa 1(5@} MHz, CDCL) 6

t t,4
305 Gabfr 188 8l 115 i BN bl BT g,
7.47- 7(411)(11T[1—3)H)am$795(t38 aﬁﬂ; eH)vm 681(ch|2—€13 I(IA 1H9 wonﬁ,)/ Toez, 2H),
rgani cs were red through

3.06 (oM &by Aedbr Fiar‘}fﬂ datli 6% By 4H} I%%Ihh@hménﬁ%%a\déplﬁl/ HPLC

)(:HZC 18: 2 CH2C12/ MeOH NH4OH), 100: 0
(Meth((ds%gg %@%%64’69%%&‘?%82008/ 050609 30 0:100)
foll owed by preparative HPLC (Phenonenex Luna C18 (2),

o EatherynDaeeT e SRR Dl ity WO & 2cdmyriing 45 H)-

one hyltdehd@de the title conpound (7.5 ngy, 13% as a |ight
yellow solid: ESI M5 mz 459 [M+ H + d)

2- (4-Cnl orophenyl ) -5-(X-(2- (pyrrolidine-1-yl)ethyl)-1H
-indazol -5-yl ) furo[ 3, 2-¢}pyri - dine-4(5H)-one
hydrochloride NJ / HCI CHéh cal Fornul a:

C, 26H24C12N402" Exact ss: 494.13 0 N, N Mol ecul ar

Weight: 495.4 (1 )080] A sol ut| on o
2- (4-chl or ophenyl ) 1-x2- (pYte F“b‘ % P’? I%?ﬁhyl) 1H
-1 ndaz 5 [ o) -c]pyrld (6 ny,
0. 014 bl i 13 (0.7 ) walNg‘]’”laeatl% R

anhydr ous H8I in diethyl ether (14.5 L, O. 014 mml

[0076]1A OsdWytionAfof e2- phenyrmp(mg(ze(pyrr@lmmeemyl)emmpemmdmusqn)ﬂmes 2-

cloyrif e EeRe ol ot DHPT IBPY) BobEoh br L A Feated wih

I t he I
anhydljgg{é) gi@l | ﬂé %%% %ltﬁg\klﬁé %P | Jc} O: (?_IGSN%%BP 218@ % Afep stlrﬁﬁ% af 3fbient

temper@fu8d f¢bong ho0sHhe reaction mixture was diluted with Et,O (50 rnL) The

resulting solids were collected by filtration and dried in a vacuum oven to yield the title
compound (14.6 mg, 48%) as a brown solid: '"H NMR (500 MHz, DMSO-ds) & 10.07 (br
s, 0.5H), 8.28 (s, 1H), 7.92-7.89 (m, 4H), 7.66 (d, J = 7.5 Hz, 1H), 7.56-7.48 (m, 4H),
7.40 (t, J = 7.5 Hz, 1H), 6.91 (d, J = 7.5 Hz, 1H), 4.87 (t, J = 6.0 Hz, 2H), 3.77-3 73 (m,
2H), 3.56-3.55 (m, 2H), 3.09-3.06 (m, 2H), 2.01 (br m, 2H), 1.89-1 84 (br m, 2H); ESI
MS m/z 425 [M+ H]"; HPLC (Method A) 95.4% (AUC), z = 15.3 min.

Example 2
Preparation of 2-(4-Chlorophenyl)-5-(1-(2-(pyrrolidine-1-yDethyl)- 1 H-indazol-5-yDfuro

[3.2-c]pyridine-4(5H)-one hydrochloride




8.28 (s, 1H), 7.92-7.89 (m 4H), 7.68 (d, J= 7.5 Hz,
1H), 7.63 (s, 1H), 7.56 (d, J= 8.5 Hz, 2H), 7.53 (dd,
wQ@2008086409.. 5 Hz, 1H), 6.91 (d, J= 7.5 Hz, 1H),Par/882008/050609
J= 6.0 Hz, 2H), 3,76 (t,29= 6.0 Hz, 2H), 3.57-3.56
a) 2-(4@hloidhenyd)- IA-{BroDF, 2{chpyridide;4- ané)l (br in, 2H),

87-1.84 (br ES| mz 459 [M+ H + HPLC
]%{S%Hﬁ%ls@’?méﬁ}%e( Ki@‘mm = 17.0 mn. Exanple 3

Preparation of
(R)-2-(4-chl r0phe/ny| J- 5- ( Indreal RithdE QXYL hyl ) pyrr ol

I)furo[3 2- Clpyri tine<4( 5H) - pniecuhywgehisosi de a)
1- (2, 2- Di met hoxyet hyl ) - 5-i odo-| H-i ndazole Ow MO~
[0077]CHesri maleciHor wed gpref@red Hi 3ddde@and¢ Exidlc tthivbgystheg@ 2dascribed in

\bl ecul V\ei ght : 2.1 00 To Lutj
Krutosfn s Slegat it 437t Saeqy C o By ol B3 04
nm.) was added 2-bronvpacetal dehyde di nmet hyl acet al

(7.9 n, 68 nmol) and Cs2CO3 (44.1 g, 136 mmol). The
b) 5-Brasad H(@rpyrolidin-& yhadyBtiff-ddzade 40 C for 18 h; then
the reaction m xture s diluted with H20(100 )
and Et QAc (175 nlL). <The partitioned material was
extracted WO 2008/ 086409 PCT/ US2008/ 050609 31 with
Et OAc (4 x 175 nl) he ofyaikldermner@ Hadsfed with
brine (2 x 100~glN, dried Na28dy: 293%%| t er ed, and
concentr at ed/.m/ﬂ cation ‘g}ecfllprggel;ghb%%dﬁat ography
(silica geb: exanes with 0.1% Et3N)/ (EtGAc with

[0078] A)gfgt%ﬁ:);t'}\l% BT Oglére oi%@;,sr% ]éq) S ep@htcﬁdﬁégg@%lﬁ%bﬁ brofle'z'
methylﬁ{M:ﬁle( t%@q 1%17—2 I%ﬁgﬁlhrﬁ: ﬁleQEle(c@mj)and:W%s Qregkfed 3hn oran9&

1H),
oil 'HNDR (1 (-‘d)OMHz 6ol iz, 9516 1151)4 795 (&) 38912 1F, 7 4544, -

.1 S S Y . S8R 57 B 00 4 7ad

2H), 2156%my WHh,ur 993, ..%(Gﬂ R ESDM—S“m/ZQIEI’Q [M\Ae H]Nbo_~ Cheni cal
Formul a: C24H20C1IN304 O N, Exact Mass: 449.11 N
Mol ecul ar Weight: 449.89 N CL O [0082] To a solution

c) %t(jgl%g%oﬁyﬁﬁg-g%g%%ﬁ%lhgmé lI %ghsyjl)'_lldfa qu”’aégf & yf){%‘rc}[% Helpyri-
dine-4@&H)4dbnrehl or ophenyl )-5H—furo[3 2-c] pyridi ne-4-one (2.32

g, 9.46 mmol), Cs2CB (3.39 g, 10.4 mmol),

8- hydr oxyqui nol i ne (0. 274@] 1.89 mmol ) and Cul (216

g, 11.4 mol ). The soluti on“was evacuated for 15

m nut es under hi gh vacuum {(then backfilled w th argon.

The process was repeat ed th ee tines. The reaction
m Xt ur e Chemlcal Formula C26H23C1N402

Exact Mass: 458.15
i : /ti : Molecular Weight: 458.94

[0079] A solution of 5-bromo-1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazole (0.349 g, 1.18
mmol) in NMP (3.3 mL) was added to 2-(4-chlorophenyl)-SH-furo[3,2-c]pyridine-4-one
(0347 g, 141 mmol), Cs;CO; (0.768 g, 2.36 mmol), frans-1,2-bis(methylamino)
cyclohexane (0.035 mL, 0.236 mmol) and Cul (0.269 g, 1.41 mmol) and deoxygenated

with argon for 30 minutes. After stirring at 110 °C for 48 hours, the reaction mixture was
cooled and diluted with CH,Cl, (10 mL) and water (10 mL) and extracted with CH,Cl, (4
x 50 mL). The organics were filtered through Celite and concentrated. Purification by
flash chromatography (silica gel, CH,Cl,/(80:18:2 CH,Cl,/MeOH/NH,OH), 100:0 to



was stirred at 128 C for 5 h; then the reaction
m xture was cooled to 100C and mmintained at this
wao esopesadure for 18 h. The reaction m xture waBCHUB200&€50609
wth 10% NHAOH in H2O (18D nl) and the resulting
0:100)sfollvwlsd e peepamsihe AHPMG tPI&nomdrmetEm&ElSl@% 2NHARHA.0 mm, 10

micrort S S8 TRl oM R 3 TS e

re.fizb a
L e

chr omat ography (silica gel, hexanes with 0.1% Et3Nto
d) ReMatidsioph&i)ET-OAC2- Q@.rfbliﬂh‘nea ~Aetiil}- W Ondi%o EF-3Nurd[6,2-c|pyri-
. %ﬁéane/gﬂTB Et()—IBS ;1.25:0.25 with 0.1%Et3N, to
dine-4 @Pﬁ/%e’ 984S crpC12/ MeOH NHAOH), 1:1) yiel ded the
title conpound (1,78 g, %9 as a brown solid 1H NWMR
(500 MHz, CDC13) b 8.0 , IH), 7.,73-7.71 (m 3H),
7.60 (d, J= 9.0 Hz, H) Jed3-7.41 (m 3H), 7.35 (d,
J= 7.5 H, 1H), 7.25 (SS 1H),  6CiTicd dormdiz CLH5CHAO,1H) |
4.78 (t, J- 5.5 Hz,. 1 4.51 (d, FxacBfps: H,13 2H)

3.38 (s <! Z3A50 [ M + Mplaculacyeight: 495.4

2-(4- oAy )+ /(2, 2-di hydr oxyet hyl ) - 1H i ndazo
| - 6l g pyridi ne-4- one WD 2008/ 086409

PCT/ USZ0 0609 32 CH HO ~ Chenical Formul a:

I e AT
yl)ﬁro?,%@}@hidﬁreeﬁmﬁﬂ}y}hé {67 (the( @ 02211 cimret) hm@mcém(b)%sﬁﬂga |vva§arimated
i s RS B L 0 .S S G B

ambier# t@rél %tuTg' §orS Qhé”hbﬁ’[n tHeSe0BEh SetxfuPe s QoBQéntI%tela tdlfb%lved in

. he reaction m xture was di
CHaClwanth PHQ)Op@ITFallym)mcandat@H-JZt@QQ lyopbilindd) to Hikld th@sue tcomgound (6.5

me, 9L AL St ( 71 aB CRAMASORIG g S ok s b S
8.28 (sStle) 7.9 =S| 8o\, i), %8@(& Mﬂ“7 slH, dH) 7.63 (s, 1H), 7.56 SHDJ 8.5 Hz,

R) - 2- (4- Chl or op hen % ’; Ihﬁdrox methg/ rrol
2H), 7i5di (dd, y|9)0etll§yfﬂ>) mwaé@@{ 5 K, )4 0r $86 (t, J= 6.0 Hz, 2H), 3.76

@ J:%%Tyv\lﬁég_ggxgct ss: _igggqué%a%om EC{J?I;II)V 1.87-1.84 (br

m, 2H)MISYMS nASE IR N N HPBE (MeBod0A) 97.0% (AUC), z = 17.0 min.

Example 3
Preparation of (R)-2-(4-chlorophenyl)-5-(1-(2-(2-hydroxymethyDpyrrolidin-1-yl)ethyl)-

1 H-indazol-5-yDfuro[3.2-clpyridine-4(5H)-one hydrochloride

a) 1-(2,2-Dimethoxyethyl)-5-iodo-1H-indazole
OMe

Chemical Formula: C;;H;;IN,O,
N Exact Mass: 332
/@i//N Molecular Weight: 332.14
I
[0081] To a solution of 5-iodio-1H-indazole (8.28 g, 33.9 mmol) in DMSO (104 mL) was
added 2-bromoacetaldehyde dimethyl acetal (7.9 mL, 68 mmol) and Cs,CO; (44.1 g, 136

mmol). The reaction mixture was stirred at 40 °C for 18 h; then the reaction mixture was

diluted with HO (100 mL) and EtOAc (175 mL). The partitioned material was extracted



[0084] To a solution of
2- (4-chl orophenyl ) -5-(1-(2, 2-di hydr oxyet hyl ) - 1H i ndazo
WO 2@8/08d4494 ur o[ 3, 2- c] pyri di ne-4-one (86 ng, 0. 2BCTHTH10)8/050609
in CH2C12 (2.0 nL), MeOH {H.0 nL) and AcOH (0.30 nl)
with EnﬁAca(ddedw R)L-)2- e opeytive tweyé pyashenl wah reeing @0 L 100 nfl), dried

(NaZS(:iﬁ,}D |f\§ter h én I&ggéqlnggt o'g nefiiq%?l% lbg;( ﬂa&ﬁ%ﬁhgwpngb gr%p%(l) %silica gel,
(hexant€WRET 8195 &1V E1GAR- wﬂ_}h% 1og "’E:tENP nld@jI O(tté‘ I @gywlded the title
concentrate and then dil uted vv|t m.)

compoand (549 gy 6o pds alndhit ernge pnwéerat Hrl‘@\/ﬂ%(SOQM'iz nUiDESL) 58 (d,

7= 1. Gl AT s W o e SR 08 e HC REB e 0.0

Hz, lff)' huevegd.= ?9@{20@1315%14@1 9d: P A QH?U @ﬁéﬂ%H? | ash

C rormt ography’ (silica gel h 10%
NH40H, 97.5:2.5) gave the title conmpound (65 ng, 65%

b) 2- (48 blgp(tpélgrﬁ}a);g\ﬂ &f ;}éf) n}etggxyﬁeiﬁyl)% 11$ Z%Ij_%%lr(ﬁ?%%gyrgdi%ft-

one 45 (d, J = 2.0 Hz, H, 7.42 (d, J = 8.5 Hz,
2H) 7.36 (d, J = 7.5 Hz, 1H) 7.25 (s, 1H), 6.67
(d, J: 7.5 Hz, 1H) 4 57 Ma7 (m 2H), 3.46 (dd, J=
11. 3.5 Hz, 3.37 (m 1H), 3.27 (d, J=
105 Hz 1H), 3 20 (dt J— 10 cﬁher@ca@quzula ChLCI:@0-

2.86 ( 1H), 5@1

2. 424 (m 1 64 (nM"l?ﬂi& el%sr“”r@% mz 489
[M +cC ¢ (Meth od A) >99% (AUC), tR = 15.7 nin.
V\D 2008/ 6409 US2008/ 050609 33 e)

[0082]('@ a Sf u‘hoﬁh fo f—?%’?-fi@é@t}l%xge l‘]%/'l)gg-lo(d%-ll})'-%{d% (}ﬁg‘%g 'TX'Q Ryid 81|m01)

in DMﬁD) (f I} r20{nE) Zvas Japyted 2l(nehibropheniy S oI D, QchlﬁyridQeM -one (2.32 g,
Formul a: C27H26C12N4 3’ HC1 act Mass:

9.46 nslzczi) 1@5?1&0%& 82 d0- Ak S-hygleoxyguingiine QQ 27¢12.3-39 powd) an
| Ly
Cat R Te Sheyisn 8oy 2o ity B Ry g v

then bacdhﬁﬂed Wlth argon. The process was repeated three times. The reaction mixture
hyl )furoSZcprldlne4on o

was S%re%de ey ﬁfﬁgﬁ 2 B UERLED. vt } Vi S0P ipod00°C and

malnta‘merzg lh(lt qg_lﬁ%’t@ff Hl%tdflg fof N3k etfhel re%Etlitﬁf m(vgulgegwﬁs- dillted Swith 10%

_ After stirring at anbient tenperature
NH4OHon 13,(h (1G0hmlg ahnd die mnbmg onbéntveet washad dvithr ardddional 10%

i.el 3.5 0%).
Noffif it Pua 1368 GETRIEE Lot i TisoRel e (199 et and
washe® w1t11|‘9120 5@2 255( SnLgl Hrhe gr 33133 wofe fiftredd rerﬁmﬁagar{ydexcéss-sohds

7.5 1H), 7.57-7.51 (m_ 3H),

and theg coy&errpra@de Pumﬁgatlog lggﬂéh5th()m]atogpgphy4s1gqa 4e]851e§zmes with
o, 2 6- 8 1-
0.1% "L'f)tgl\émt% hg%a?é Ag@*l%ﬁ@cq@ %5 fggg) %Sm vl - 1@& %l 2R 1o
hexanea/MIBE/B®H m 32HR5:01288- &itf2 OmM% ZHEtzI\ES| tNB rﬂszczllza@o 18:2
II—|/| '] HPLC SI\/Et hod A). >99% ( AUC) .3
CH2C12/Me0 4OH), T'1) yielded the title compound (1.78 g 41%) as a brown solid:
'H NMR (500 MHz, CDCl;) & 8.06 (s, 1H), 7.73-7.71 (m, 3H), 7.60 (d, J = 9.0 Hz, 1H),
7.43-7.41 (m, 3H), 7.35 (d, J= 7.5 Hz, 1H), 7.25 (s, 1H), 6.67 (d, J= 7.5 Hz, 1H), 4.78 (t,
J=5.5Hz, 1H), 4.51 (d, J=5.0 Hz, 2H), 3.38 (s, 6H); ESI MS m/z 450 [M + H]"

¢) 2-(4-Chlorophenyl)-5-(1-(2,2-dihydroxyethyl)-1H-indazol-5-yl)furo[3,2-c]pyridine-4-

one



Exanpl e 4 Preparation of
(S1-2-(4-Chl orophenyl)-5-(1-(2-(2-hydroxynet hyl) pyrr ol

WO 2ionod6499 ) et hyl ) - 1H ndazol - 5- PCT/US2008/050609
| Yfuro[ 3, 2-c] pyridi ne-4(5H) - one hydrochl ori de a)
(S)-2-(4-Chl orophenyl)-50H1-(2-(2-hydroxynet hyl ) pyrrol
idin-1-yl)ethyl)-1Hipdazol -5- yl)furo
[ 3, 2-c] pyridi ne-4-one HO N Chehd&dadl Hoadurud, a1, ,CIN,0,
C27H25C1IN403 O N SS: 488. EfuctMddd: Milogcul ar

Wi ght : 8.97 m%] Fofldleowir Ngichth@ 1 B ocedur e

of Ex 7 but Bubstituting (S)-2-

hydr oxy hyl i di ne for

(R) - 2- hydr.oxynet hyl p roI idine, the title coppound
1008315y 5 SHIOREM, de(d Hloipeliean S4 4R et S o) Peindael-5-

S5 SR L 58 i 45 0 SR s
in H,(B(3® 1k, 2 OHyl). Th4Belntidd wamheakf) to 7036 fod3 hithervtd8M2C for 2 h.

The re%ﬁ?o’n 3 vg%’d(ﬂé?d’ with PhoiTs 415 Mcﬁﬁgh B3 ekedting
solids Gv@}e éUTﬂe@te@ b?@i‘lt?’atl%ﬁ aﬁlmdn@h")t@ _y}%ldz@le Rt ,cor}To@ncﬁQZl.(ﬂ) S d48%) as a
1H), 6 (m 1H), 8 (m 1H), 2.53 (br

hghtb@Wﬂlsq)hd EShMSzm@W@rhM tkﬂi] 1.87-1.65 (m 4H): ESI NS
mz 489 [M+ H: HPLC (Method A) >99% (AUC), 1R =

15.7 min. b)
d) (R)QE(M @11614>F>ﬁ3ﬂygr51phemyz “hydpoxyinet @yl (pRrrbNdih axylyeeiyiy | A ydazel5-
In-1-yl) -1H i ndazol - 5-

Yl)furoﬁ Sfclivysdgest- @ﬂl%yrl di ne- 4- one hydrochl oride HO N -HC
Chemi cal Fornul a: C37{26C12N403" O N Exact Mass:
524.14 N Mol ecul ar Wi : 1525.43 C1 O [0087]

Fol | owi ng the procedure of~Exanple 3, but substituting
(S)-2-(4-chl orophenyl)-5
(1-(2- (2- hydr oxymet hyl ) pyyrol i G Wby s

-yl)ethyl)-1H nd@zoljg’:jiilgur 0 [ JpoRoid woyk! Mk me- 4- one
for y

(R) -2-( I 0 oheyl -5-(1-(2-(2-hydroxynet hyl ) pyrrol
| d| n-1- i ndazol -

furo[3 2 c]pyrldlne 4- one the title conpound (58
[0084]@0 849pluias o e Paidechlareplanybfsr(1-@Re-tlydroxyathyl}-HNwRzol-5-

o580 R 8 8, 9P, Pl 8 Py i g

and ACIH)I (0.30 9k /'whs2addaul (BH)ZThyﬁro&Szm(edlylp&rrethméS (GﬂZML 1(17'%1 mmol) and
54-5.53 (m_2H), 3.96-
plcohnﬁlqprang qu_[npgeﬁgzl( mgl 2043 rnp@pl); edhe S(qlf,}tlogHgvas gtuy; gt gpbient

tempex%{ﬂé%%(lﬁb ]78 f: 1"I7h ﬁ%é]tlo(n%lx“_rl): wi: chficentidted(dRd A& diluted with 1 N
HCI (2.0 mL) and stlrred at ambient temperature for 45 minutes. The mixture was made
basic with NaHCO; and extracted with CH,Cl, (3 x 15 mL). The organics were dried
(Na;S0y), filtered, and concentrated.  Purification by flash chromatography (silica gel,
CH,CL/EtOH with 10% NH4OH, 97.5:2.5) gave the title compound (65 mg, 65%) as an
off-white powder: 'H NMR (500 MHz, CDCly) § 8.07 (s, 1H), 7.73-7.71 (m, 3H), 7.51
(d, J=9.0 Hz, 1H), 7.45 (d, J=2.0 Hz, 1H), 7.42 (d, J = 8.5 Hz, 2H), 7.36 (d, J = 7.5 Hz,
1H), 7.25 (s, 1H), 6.67 (d, J = 7.5 Hz, 1H), 4.57-4.47 (m, 2H), 3.46 (dd, J= 110, 3.5 Hz,
1H), 3.43-3.37 (m, 1H), 3.27 (d, J = 10 5 Hz, 1H), 3.20 (dt, J = 10.0, 3.0 Hz, 1H), 2.90—
2.86 (m, 1H), 2.71-2.68 (m, 1H), 2.53 (br s, 1H), 2.424-2.37 (m, 1H), 1.87-1.64 (m, 4H);
ESI MS m/z 489 [M + H]"; HPLC (Method A) >99% (AUC), 7z = 15 7 min.



ESI MS mz 489 [M+ H +;, HPLC (Method A) >99% ( AUC),
1R = 16.4 mn. Exanple 5 Preparat olmo
w@ 3)os/@asqsd9 chl or ophenyl ) - 5- (1 ( 2- ( 3- hydr oxy) pyrPCt/Usions/d50609
-yl)ethyl)-1H
i ndazol -5-yl)furo[ 3, 2-c] pyr| di ne- 4(5H) - one

o) ()05 et e Br B huceorpmetiDpsadin-dsy syl H-pdezals-

yl)furo%\oi-% el hdglag@nidey! ) furo [3, 2-c] pyrdi ne-4-one
8/ 086409 PCT/ US2008/ 050609 35 HO N Cheni cal

For mul a: CZGFQSClexaCt Mass: 474.15 0 Mol ecul ar
Weight: 474.94 N C 0088] Foll owi ng the procedure

of Exanple 3, but substltuting Chemical Formula: C,,H,,CLN,O5"

(S)-3-hydroxypyrrolidi 4cer Exact Mass: 524.14

(R) - 2- hydr oxynet hyl pyr ol i di ne, t hBokdulat @eig@FOINd

(11.5 ng, Ovvapagfed as an off-white solid 'H

NVR ( z, A 5-8.05 (s, 1H), 7.73-7.15 (m

SH)l *»» 1H) 7.44-7.41 (m 3H), 7.35
'7.25 (s, 1H), 6.67 (d, J= 7.5 Hz,

[0085]11@ 'sogutggi (%f {REE-@-%&%D % (':iD?(Z((%h%%m%thgﬂB&jro11d1n-1-

yl)ethszlH ].ttfbazolQS 517151120 [B2-(pyridikd-4-o2e 385 2n840 (If minkd)), in CH,Cl, (2.0

mL) Wﬁmrsatp@ whﬁg}z@r%ﬁﬁiw i\)ﬁ&@ %&"PA@E%L ER aifholg] 5 Vi pater

stlrrlnéJAt amblent temﬁ)erature for 3 h, the sohds were concentrated and dried to yield the
or ophenyl )-5-(1-( 2- (3- hydroxypyrrolidin-1-
title ccymgoelnwﬁi) 5 T, i 998@zas] anseff-pihjte welad: 3,12 NYIBy (508 iMEZ ADMSO-ds) &

077 (BBt SNUDIH 1 Brhet Wedll) 550 (37 TN Tifredtaf 03 6 110

7.57- 7Wél| 1t3H)58 D14d, N=C15 1@, [19083h-Fol (awmmy 4tdue4BsqaLdH) € 96—
rrgl e 3, but substituti ngéS) 2- g4 chl or opheny %
394(15,1H) 3.81-3.78 (m, 1H), 3.71-3.65 (m, 3H), 3.57-3.35 (m, 1H), 3.1873.13 (m,

1H), 2)%6& %F éﬁazf%)ﬁ PXYDYHS %ﬁf gir—llg ésolﬁaﬁ%)%sb MR aEBE c3Wdihod

rrdine-
A) >9%((AUG)JZQr=OIﬂmnyﬂ.) 5-(1-(2-(2-hydroxynet hyl ) pyrrolidin
-1-yl)ethyl)-1H i ndazol -

Example 4
Preparation of (5)-2-(4-ChlorophenyD)-5-(1-(2-(2-hydroxymethyDpyrrolidin-1-yDethyl)-
1 H-indazol-5-yDfuro[3.2-clpyridine-4(5H)-one hydrochloride

a) (5)-2-(4-Chlorophenyl)-5-(1-(2-(2-hydroxymethyl)pyrrolidin-1-yl)ethyl)-1H-indazol-5-

e

yhfuro[3,2-c]pyridine-4-one

HO N
S Chemical Formula: C,;H,5CIN,O4
e} N Exact Mass: 488.16
y N Molecular Weight: 488.97
N
cl 7]
e} 4

[0086] Following the procedure of Example 3, but substituting (5)-2-
hydroxymethylpyrrolidine for (R)-2-hydroxymethylpyrrolidine, the title compound (64.9
65%) was prepared as an off-white solid: "H NMR (500 MHz, CDCl;) & 8.07 (s, 1H),



yl)furo[3, 2-c] pyridine-4-one, the title conmpound (11.2
nyg, 91% was prepared as an off- white solid: '"H NWR
W@ 2@8/084429 DVSO-d6) 6 10.24 (br s, 1H), 8. 28- 8rIUSIWNS/050609
1H), 7.92- 7.8 7 (m 4H), 34768(d J =7.5H, 1 H),
7.73-Tr115(ny, YH)I7.5d (&, I+ (SSHzOlIH—}z7%I=I)74IZn152H()d7 36](d:J9: 0.0Hz, 1H),

725 (¢ WD AR Ch g T3 ey 100 37y M motiin S G ity O3 54 1,
3.43— 3(33?r (6r§ 1}%)"% 2833 één% @ﬁ? (Imo ?df')J 29 ??M orz, $51), B 90-2.86 (m, 1H),
2H), M5 m z 5 M+ H# HPLC

2.72- x%(moum)z (8% (HDO) 42{2@%(@5115) 8§71 BRNDI4E)6ERDMS m/z

489 [ﬁ%ﬁ%}?ﬁﬁ%@#@?ﬁ/ RPN s =8 R o byt o i di - 1
-yl )ethy

i ndazol - 5-vyl furo([3 2-c] pyrdi ne-4(5
b) (5)-Ryr(ddaipplrengB-5a)l -(2-(2-hydroxymethyl)pyrrolidin- l-yl)ethyl) 1H-indazol-5-

Yl)ﬁerﬁQ% E;anl ngleg hemdi - (1- (2- (3-hydroxypyrrolidin-1-

azo -5-""yl)furo [3, 2-c] pyridi ne-4-one
HON N Chem caI Foﬂiwla 6H23C1N403 Exact Mass:
474.15 0 N Mol ecul ar Wight: 474.94 /NCL. O/ I N O
[ 0090] Fol l owi ng the prqB§ edure of Exanple 3, but

substi tuting (R)-3-#Hr oxypyr r OehnliiMmif QL m,.cLN 0

(R) - 2- hydr oxynet hyI pyLr olji di ne, th@xgcimsg5gqmpound

(21.8 ny, sgd as  avolQfif-wéhi 580l id: tH
VHz 8705 (s, 1H), 7 74-7.54 (m

3H) 7.36 (d, J= 7.8 Hz, 1H), 6.67
4.57 (t, J= 6.9 Hz, 2H), 4.32 (s,

[0087]ift@uom%ﬂieqmceﬁﬁfﬁ%sp@'—J) byP R (B Hihirbndthny-s-
(1-(2-(2Hyydraxy@ethg]) parglidin- 14))ethyl) 86L- mﬁazc(lmymw)op Esi]pwsure#tuone
for (@-2—(4 %gﬂoropﬂl)ﬁyl)t@(g(ﬁ-%h (?rOX}'IAI%letI?}?l)pL‘}-I%OEIdILfIJS)-yDettﬁeyl): l]llEihZazol 5-

B o eanen Ry A1 At g e on

white fh’}ddr odRYMR; (G0 Mz, DMSD-dch e rhi Q: 1 okt B&7 (s, 1H), 7.92-7.88 (m,
4H), 7%?@%?9%?1% 1%'\'5.55?‘? %5.%7—75%9 23t M e 7 s 1, 1h),
5.54-5.53 (m, 1H), 4.93—4 .84 (m, 2H), 3.96-3.94 (m, 1H), 3.81=3.78 (m, 1H), 3.70-3 65
(m, 3H), 3.57-3.56 (m, 1H), 3.17-3.14 (m, 1H), 2.12-1 99 (m, 2H), 1.88—1 72 (m, 2H);
ESI MS m/z 489 [M + H]": HPLC (Method A) >99% (AUC), 1z = 16.4 min.

Example 5
Preparation of (85)-2-(4-chlorophenvl)-5-(1-(2-(3-hydroxy)pvrrolidin- 1 -yDethyl)- 1 H-
indazol-5-yDfuro[3.2-c]pyridine-4(5H)-one hydrochloride

a) (5)-2-(4-Chlorophenyl)-5-(1-(2-(3-hydroxypyrrolidin-1-yl)ethyl)- 1 H-indazol-5-
yhfuro[3,2-c]pyridine-4-one



[0091] Followi ng the procedure of Exanple 3, but
substituting (R)-2-(4-chl orophenyl) - 5-

W@ 1008886489 hydr oxypyrrolidin-1-yl)ethyl)-1H i ndB@DUSH08/050609
Yfuro[ 3, 2-c] pyridine-4-on& for the
(R -2-(4-chl orophenyl ) -BQ(1-(2-(2-hydroxynethyl)pyrro

i di n-1-y|)ethy|)-1Hind3<%ej-5
yl)furo[ 3, 2-c] pyridine-4one, the title conmpound (22.2

ng, quantitative) was prepared as an off-white solid:
np 242-246C (deconposition); E@hmkﬁlﬂkﬁm4iﬁgkm%b H] +;
HPLC (Method A) 97. 600( ), tR =Elo.Massrin.1s WO
2008/ 086409 PCT/ B Zor 09 3 Mobx@arleht7474.94

i ¢ 4-Cokorophenyl ) -5- (1 -((4,5 di hydro-
| H ¢ . et hyl ) - 1H i ndazol -5- 1
he-4 5 -one hydrochl ori de a)

e LI, T ——

for (RVBSsdrok@betBglpOrrolidvind, ebaitide c¥dipginid (113bmb2 4P phepased as

anOﬁB&mkéP owa%ﬂgyﬁgared |npﬁgi$%q%§§ghm&é£ the groce%%{%ss

@ R0y 8 Tl 40T 2 hent T T35 ) BT~

7.5 HZ( 5H) -ébi'sfe(t JZ) N@H@héH) cad2 (EoiHiJBa(M (€ L2 RIBANZD), 2 N8a2. 93 (m,

ac ss: 34 7. B ecul.a i ght: 349,14
11D, 273 0ds] 5 £ Gor ) 22 eengh Uk PoBendite (94 2 i
1.79— MLDtI}l a5 Esided 4.2 @sslth?pepﬁf HIPLOf Method A) 96 2% (AUC) fr=
furo[ 3, 2-c]pyridin-4(5 one (2. 11 nmol )
162 mgs2C08 (5.097 g, 15.67 nmol) in anhydrous DNF (100
m.) and the resulting suspension was heated to 125 C
and stirred for 15 h. H20 was added and the aqueous
b) (S)- gms@ﬂ&bp}&my@& {12t @rigdroxiPerrsidin-d-yhNachyl)diri-gdiagsicker
ced pressure to afford 4.6 g of crude
yl)furot32 %@Jmﬂwﬂ-an%hxdmﬁlﬂ%m yfuro[ 3, 2-
c] pyridi n-4(5H)-one, whiprch was used w t hout further
purification. [0094] Pyr?diniun1hydrobron1de

perbrom de (1.14 g, 3.5 ) was added to a sol ution

of crude N

5-(3-nethy|-4-nitropﬂ@ny furo 3 2-c] pyridin-4(5H)-one

(963 nmy, 3.57 mol) in m@%d&ﬁh§j BPeam of

N2 and the resulb|no § e-nS|on el o z45 C

for 2 h_The susené’i\w";% conc “éafgfalglﬁr?&b‘f reduced
J and sidue was diluted in H2O The

C uspension was filtered and the
was dried under reduced pressure to afford 1.7

[0089]9F %bwalgy%lleméweéiw f Exampd, 3 chirt vt iefingply-200¢-dilqrpphenyl)- 5-
(1-(2-(?%9&%&@@@?&12%5&@2\%%@@%@%@ SR8 bIhSrHPRYRY for (R)-

2-(4-chlorophenyl)-5-(1-(2-(2-hydroxymethyl)pyrrolidin-1-yl)ethyl)-1 H-indazol-5-

yhfuro[3,2-c]pyridine-4-one, the title compound (11.2 mg, 91%) was prepared as an off-
white solid: '"H NMR (500 MHz, DMSO-dj) & 10.24 (br s, 1H), 8.28-8.27 (m, 1H), 7.92—
7.87 (m, 4H), 7.68 (d, J= 7.5 Hz, 1H), 7.55 (dd, J= 7.0, 2.0 Hz, 2H), 7.52 (d, J= 9.0 Hz,
1H), 6.90 (d, J= 7.5 Hz, 1H), 5.48 (s, 1H), 4.88-4.87 (m, 2H), 4.44-4.37 (m, 1H), 3.80—
3.61 (m, 3H), 3.41 (br s, 1H), 3.15-3.00 (m, 2H), 2.23 (br s, 1H), 1.96-1.82 (m, 2H); ESI
MS m/z 475 [M + H]"; HPLC (Method A) 95.3% (AUC), 7z = 15.5 min.

Example 6



tH NMR (500 MHz, CDC13) 6 8.13 (d, J = 8.4 Hz, 1H)
7.44-7.3 8 (m 2H), 7.22 (d, J = 7.5 Hz, 1H), 6.96
W@ 2008086409 6. 65 (d, J = 7.5 Hz, 1H), 2.67 (s, 3PT/UESBDS/050609
MSmz 349 [M+ HT. c) 36
Prepar2t1d3r «ifﬂ‘ﬂ% 3—((41(Ehlomqb_€m/ﬂ)-5( M-t uhwfr8xWpwtidin-diyhethy BHYE-on
| 609
0. a1=

38 H ON,

indazol5 i i NgEQehloEidect Mvass: 328.98 0
Br / | Mol ecul ar V\él ght 330 14 [0095] Fe powder (1.30

g, 23.2 mmol) and NH4Cl1 (69 ng, 1.3 mmol) were added
a) (R)-2d4« hlenophanyi o0l -GX-(3-hydroxypyrrolidin-1-yl)ethyl)-1/-indazol-5-

= br omo- 5- ( 3- net hyl - 4-ni trophenyl ) furo[ 3, 2-c] pyridin-4
Yl)ﬁ”"ﬁsrzl)‘f?%‘gm(e 8%y, " 2.58 mmol) in 4:1 Et O4 H20 {60 i)

and the resulting suspamsi on was heated at reflux for

14 h. The suspensi on was ; 'Itered through Celite,

while warm and the filt¢atle was concentrated to

afford 800 ny of crude N

5- (4- am no- 3- net hyl phenyl kﬁ“ﬁ‘ﬂ?‘ ggCIN403

c] pyridin-4(5H)-one as a eI | ow 15 1o, NaNC2

(174 ng, 2.52 mmod) gfed tolé[oecu iU Ton 09? crude

pf ur o[ 3, 2-c] pyri di n-4(5H) -one (800
.1 AcOH/ H20 (24 nL) and the

It | t h. The ...
wwms%qﬁtéw'eaﬂ ﬁg‘c@aﬁ%sﬁ%ﬁeﬁs% o Sl KyrabiiuPiolidine
for (th%%ﬂ'ro&ﬁh@t’ﬁ?l‘p?ﬁélﬂﬁﬁé’ tRtiflé chﬁgo@ﬁi (2(1@ 9 ANWA l\&@d}ed as

orded the title conpound as a ye

an Off@éllltﬁ dolid: HHNVRR (Wd\/lﬂﬂz CD@iﬁffe@ 0% (&3&907 74254 (v SH) 744

6 i\ , . 9
7.41 (IFQBHW)%%%S} &%f%“)ﬂ_) %g‘?% 4. (A 7“}‘I§z ﬁﬂz"% szi&")J 6%}% 2H),
432 (4 de), D0F (8% 6 9814213 B)-2.93 8, (1d), 2074 @, 060 biziz, 1H),2.58
6.85 (dd, )= 7.5 06 H 1H). d% N
2.53 (et Y 248 832 400 | Bpro- 20-3(% @ I, 2867 byt (@i 2L SSANYS 5475
H i cal Formul a:
M+ B PO Rl ) SR EUO e L TEN wbrecol o
Wei ght : 402 2 = Br ON ~ 0097] To a solution of
f 4
b) (R rCognem b S PRE o bwise g A b ey ©"
yl)ﬁjro??Qj}iéyrﬁ'&féfméﬁ@ﬁﬁitr@chﬁgld@"’ m, 6.8 r‘rm)l) and Cs2CO3
4.44°g, 13.6 nmol)

The reaction m xture was stirred
at anbi ent tenperatureHQ

Chemical Formula: CyH,,CI,N,O5°
N Exact Mass: 510.12
0 /@L\N Molecular Weight: 511.4
Y,
N

[0091] Following the procedure of Example 3, but substituting (R)-2-(4-chlorophenyl)-5-
(1-(2-(3-hydroxypyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)furo[3,2-c]pyridine-4-one for the
(R)-2-(4-chlorophenyl)-5-(1-(2-(2-hydroxymethyl)pyrrolidin-1-yl)ethyl)- 1 7-indazol-5-

cl 7]

yDfuro[3,2-c]pyridine-4-one, the title compound (22.2 mg, quantitative) was prepared as
an off-white solid: mp 242-246°C (decomposition); ESI MS m/z 475 [M + H]"; HPLC
(Method A) 97.6% (AUC), 7z = 15.4 min.



for 18 h; then additional nethyl bronoacetate (0.30
nm.) was added. After 3 h, additional nethyl
whe@snsaet ate (0.30 nL) was added. The reacti oPCTUK1008/€50609
was stirred for 3.5 h and37then the reaction m xture
was diluted with H20 (3xample &and extracted with CH2C12

1ndazop5' Vﬁ)bﬂﬁ% h& pa 'Z‘T&HH&@QYWUH& Wd%&lﬁ)rﬂ% | CH2 c1 2/ MTBE 41)

yi el'ded t he t|t|e compound (0.77 g, 56% as a |light
yeI low solid:: 1H NVR (500 MHz, WD 2008/ 086409

2008/,050609 39 CDC13) 6 8.10 (s, 1H), 7.73 (s,
"‘)Fur‘i[gpg Lfs-‘/r g%‘ﬁ) 7.30 (d. J= 7.5 Hz, 1H), 6.97 (s,
%J?;‘.I;llstelrﬁR@stf}dNuéﬁerh4Q6wa 1H), 5.21 (S’ 2H), 3.77 (s,

Met hyl - 2- (5- (2- (4-¢hl orophen I) 4- 0X0

n-5(4H) -yl ) - 1H 8 t fgéN@}\/b Chenmi cal

Formul a: C23HIGCILN3 4 %olec Vass: 433.08 N/

Mol ecul ar Wei ght: ~433. 84 ¢ JN 0098] To a solution
[0092]0fh1s com%ound was prepared in accordance w1th the procedure of Korenova etal,

- br ono- 4- oxof ur o[ 3, 2-c] pyri di ne-5(4H) -yl)

C()llecaﬂzeqfnﬁé{lzml meﬂuﬁal%’ﬂaﬁé 108;8. g, 1 9 mol) in DVSO

(44 nm.) was added 4-chl orophenyl boronic acid (0.32

g, 2.1 nmol), K2CO3 (052 g, 3.8 mml) and
b) 2-BRjnsd- SI(Bﬂmwl@ﬁﬁSpﬂfdn@BﬁJ@@[B|28&1]Ipwidlﬁi4(9H}3M63rl de (0.13

g, 0.19 mml). The solution was evacuated for 15

m nut es under hj gh vaeulifet hen backfilled with argon.

The process wag| répedted tthmdel Fimmds C FaléNp@act i on

m xt ur e was/ II rnéd 00C f or ERachMasg:§éh%’t he reacti on

mi xt ur e®ha o ed with H2OMIUYcighd*%t r act ed

wth CH2C12 (3 X 40 nL). The extracts were washed
[0093]wd-Fluoby-2 meet - beniﬁﬁbesriz):ne (3 ed,(Na2504) wa$ atldeel @da amghension

of furof T Gl HErEL 3/ B ABBTRPY EGC o AT BEAE: pio? mmol)

in anh?rldh’o Iﬁx@lgggt;%]ip %%g ilg@ reGSgtﬁn% s%§péi\s1loh 9\?&3 M%a%é_d;‘ﬁ%g@% 'r:]@ and

stirred 4&f) 15 7. 5—3207\7\/43_ a@dﬁd amdl)the ZQBBug sgspgnsm'n GatHalterdd) The s@8l was
dried LE%?I’ f\%ﬁ?ﬁﬁzgr’g%skpeﬁ%l argci_ﬁ] ]4|_9 g)o§'cgu2de(5§(3 -r%kghyl—g’inﬁrsop(h%ﬁyl)%kpo.ﬁ 2-
clpyridin-45rOnd R GRRERYAs s&t valhddt‘fu@hdﬂ ipOyEE@oh H- i m dazol - 2-yl

met hyl ) - 1Hi ndazol -5- yl)furo

[0094][@@1@1}@915/6@&)@14@ sefpraspide N .Ohend &4l mipeh s gdded to a solution
of cmé‘\ézg'—%%lll\ﬁg@mtrgpl%nyl%?oﬁg,ZN?]E%ldlrLl"—ﬁ%S]%]—'one (963 mg, 3.57 mmol) in

AcOH (10 mL) under a stream of N, and the resulting suspension was heated to =45 °C

oxof uro[ 3, 2-c] pyri di

for 2 h. The suspension was concentrated under reduced pressure and the residue was
diluted in H,O. The resulting aqueous suspension was filtered and the solid was dried
under reduced pressure to afford 1.7 g of a yellow solid. Flash chromatography on silica
gel (4:1 hexanes/EtOAc) yielded the title compound (417 mg, 34%) as a yellow solid:
'H NMR (500 MHz, CDCL) & 8.13 (d, J = 8.4 Hz, 1H), 7.44-7.38 (m, 2H), 7.22 (d, J =
7.5 Hz, 1H), 6.96 (s, 1H), 6.65 (d, J = 7.5 Hz, 1H), 2.67 (s, 3H); ESI MS m/z 349
[M+H]".

¢) 2-Bromo-5-(1H-indazol-5-yh)furo[3,2-c]pyridin-4(5H)-one



/' N Mol ecul ar Weight: 443.89 Cd O[0099] To a 0 C
sol ution of ethylenediamne (68 nL, 1.0 mmol) in

W 20080809 0. 36 mL) was slowy added tri net hyl PCT/US2008/050609
al um nium (0.50 nL, 110 M8 n toluene) over ten

m nutes. The solution@as allowed to stir at OCfor
5 m nutes; a %' Ofheffcal FoIAI ¢ 27 EPN.02

chl or ophen 2- C] pyadt Shaby @é@iﬂ) yf) 1H-| nd
azol - 1gy (0.22 g, O.5BleculPleiphi BolHl uene
(7.27 L) ded and the reaction m xture was

ated .t f I The WO 409 PCT/ US2008/ 05
l009512'z‘§a P‘g‘éi@?r?(ér ufih?- @Iﬁ%}% ag% %ﬁéﬂ g? Mgt %Jinnrlé} WEES h‘?d%d to a
suspenglgﬁ it f'ﬁr(fn%’lgl(k ORetR} 4L W8 p Zl)ﬁl'ré [@tﬁ Wdlﬁ' 4%_%1{@(8%) mg,

the solids were renoved £7on.
2.58 nfmdl) ira#d E\@H/ékt)r(é@trdd) gt the réBtQt@gZSL(sBemszmel)eamddat reflux

t,h t t t d
for 140 JaR GBS S T Rl g oW BN Aitng oty wes
concert@itdd €A @RFd 802Kl 2 Wirdd EtSQH-Mhih b 3N¥EAphddID- Dbiodnofuro[3,2-
90:10) yielded the title conpound (47.6 ng, 21% as an

c]pyridgg-f4hrane as@lyelow seliNVR (500 MHz, DVSO-d6) 6 8.15 (s,

[0096]%1@}20 é%ﬂ Sl%l %%%Hrgols_lz sla@?\le%éo scglhltloﬁ] ?f gn?_iize'_% £4 aI|_IQ1ﬁO 3-

methylﬁhcﬁﬂfl)(QSbroiﬂ'd)ﬁJroFS 5—72}}%@1551 4(8110-2)@ (§O()42m(gdd2 51 —mm81)0 in 51
ACOH@{zg)l(ZGUpL)Sandlqlqy resggtgig segltloa quas s‘égpd a ,ﬁ? for4]4§l4h[ th_ solution

was Bt SO e et FE Rt o) o

CHzcm/MdQHﬂmo'rnemﬂm il yonpaimd] (372-mg|4896)i i ngeltbibkhlidoH NMR

(300 NSy Ah SRS B ks 1 HhdE) Nfgloob T N Rk e . 1)

7.69 (d/@':g’ﬂts HAY 2311564 (d, /= 8. 791z, 1PY 0 (a0l Law n® fherH), 7.19 (d, J

procedureé o l'e 3, but Substituting

=06 Iiz Gﬁ)cﬁﬁé(@bﬂén?ﬁ)o 6Hz, 1H).
(1-(2-(pyrrolidine-1-yl)ethyl)-1Hindazol -5-yl)furo[ 3,
2-c] pyridine-4(5H)-one for (R)-2-(4-

d) Met‘FaKill-Z(lethﬁ@MbM &co(ﬁlmg?_ Mehe (YR D YAT)iRY4E610]1 lygadétale yl
et hyl ) - 1H i ndazol furo [3,2- c]pyridine-4-one,
the title conmpound (4 ‘g, 86% was prepared as an
off-white solid: 1I—D (500 MHz, DMSO-d6) 6 10.14
(br s, 2H), 8.33 (s : ﬁh%Da?F@@ﬂa( ﬁ17H141?1}\T;O47 66 (d,
J— 7.5 Hz 1H)0 7 Tosapt Masg 01 m 3 6. 92

%75 ESI

J= M@q %gbecular %/elgl%
I\/BrﬂzE HPLC(I\/bthod A) 95. 3%(AUC) tR =
15.5 mn. Ea e 8 Preparati on of _
[0097]2rc§ g 38:11111&8%895% c%’rhé SS(éﬁéln&fzoy-rgiyy d)lﬁ?]rg_ ﬁ%fﬁgy'_rig%{ﬁ(‘%ﬁlﬁ‘)é'né it o

rof
3.41 nhﬂ(dy QCEMSG)C(QO 8)mL) was added methyl bromoacetate (0.64 mL, 6.8 mmol)
83 Chl or ogohenyl -5Hfuro[ 3, 2-c] pyridi ne-4-aone
and Cs,CO; (4.44 g, 13.6 mmol). The reaction mixture was stirred at ambient temperature
for 18 h; then additional methyl bromoacetate (0.30 mL) was added. After 3 h, additional
methyl bromoacetate (0.30 mL) was added. The reaction mixture was stirred for 3.5 h and
then the reaction mixture was diluted with H,O (50 mL) and extracted with CH,Cl; (4 x
25 mL). The extracts were washed with brine (3 x 25 mL), dried (Na;SO4) and
concentrated.  Purification by flash chromatography (silica gel, CH,Cl,/MTBE, 4:1)

yielded the title compound (0.77 g, 56%) as a light yellow solid: "H NMR (500 MHz,



G 0 Chem cal Formula: C13H8CLNO2 / NH Exact Mass:
245.02 0 Mol ecul ar Weight: 245.66 [00101] This
wOorpi0808d4e9 was prepared in accordance w th the BERUk®E$/650609
descri bed in Krutosi kova3and Sl ezi ak, Collect. Czech.
CDCLERSM 0 GoiHinT. 73 696 H)6143 16 ZH)1636:(dt A=NVRHAD1H), 6.97 (s, 1H),
008 4 CT{ US2008/ 6 41 500 MHz, DVBO d6) 6
660 (&9 %8?& 9?% 2 Gotte P8 30y 1, 1v), 7 81 (d, J=
75Hz 760(s 1 H), 750(tJ=8.0Hz,1H),
7. 42 (dd J =7.0, 1.0 Hz, 1H), 7.3 5 (t, J = 7.0 Hz,
e) Meth)Z -(%6(270H-¢ldoropheny])ot-plrofurof, 2- cﬁpyridin-5(4]10-yl)- 1H-indazol-1-
Dacet (3 Chl or ophenyl ) - 5- (3- net hyl - 4- ni tr ophenyl ) fur o[ 3, 2-
Y)aceéﬁ pyridin-4(5H) -one NO 2 d O Chemical Fornul a:

C20H13C N2O4 N Exact Massoms380. 06 Mol ecul ar Wi ght :
380.78 O [00102] To a ution of

2- (3-chl orophenyl) - 5H-fur0[3n(§‘f !E rdi ne-4-gne (1.00

g, 4.08 mm!) in HVF c:@éss%mgcm@
fl uoro- 2- nltroto ue 0,57 n?m)lecrarw 43

5
COé .0 Dl ). After stlrrlng at 120 C
f or h, Fon m xture was cool ed and the

solids were coI lected by filtration. The solids were
[0098]\iEs hed selition EefOApethyIsi6- (%b)fom@r4y¢>@lﬁ¢r0{3a%v01nwﬂéle-5(4fD-y1)1H—

1ndazo - = g%e@%s((b'ﬁzgg 8 (@3! @1\??(') d(34 léxpa\év ﬁsﬁiz ('i%i—_ﬁhfloHrophenyl

boronid. 94id t , (052 1§, Hza. llH)nmo_l') 86[({@03 J={O 629 gHZ,3 g8 Hmmé1) 74and
o 73 (d, 0 J=_2 Hz,

b1s(tr1p&npgylplmsgl@nq)§@|11adg}m gHQ) chlozldg (Qzl3 g, le9 r,mmg@ ( tlhe yenglog was

evacua%d fok lgbém{thes ﬁg{% %AgDPS(\;chl!lm ihen SicRndadithy arggn5 THZ 'pr(lcess was

repeatEd- (MecAtimex0- 3hma¢ah§1d>rp hetyte) was {tdrechdt ®00Q Heny h) then ahSredetion

N T ST T TS

extractMé}Qtwasﬁ’eﬁiowﬁh @rlné Q@loﬁi nfﬁ &’Illéﬂt (ePsOf), filtered and concentrated.
2- (3-chl orophenyl) -5-(3- yl -4-ni'trophenyl)furo[ 3, 2-
Purificefliquyby flash-chagibapgapky (sihcz(geg CBZCHD’MTIHE )100r0 et OH) yelde@ the

ot o SR B TR B35TSrt A, CBRRORR 1

(s, IH B 7 $Bi(h | MHQ Be3-r7efll 4H)017 3484,V =tvRe1s aapt 688 (dd, /= 7.5,
m xt ure was |tered throu Celite andtheflltrate

0.9 HzpndH), c%%?c@niﬂhﬁe@ (SIH{MELSII SWéZﬁ"tﬂl\éJF&é}rpound (1.02 g,
929% as a light orange solid: tH NVR (300 Mz,

f) 2-(4-Chlorophenyl)-5-(1-((4,5-dihydro-1H-imidazol-2-yl)methyl)- 1 H-indazol-5-
yhfuro[3,2-c]pyridine-4(5H)-one

NH
/S Chemical Formula: C,4H;3CINsO,
Exact Mass: 443.11

N
Q//N Molecular Weight: 443.89
Cl

[0099] To a 0 °C solution of ethylenediamine (68 mL, 1.0 mmol) in toluene (0.36 mL) was
slowly added trimethyl aluminium (0.50 mL, 10 M in toluene) over ten minutes. The
solution was allowed to stir at 0 °C for 5 minutes; then a suspension of methyl-2-(5-(2-(4-
chlorophenyl)-4-oxofuro[3,2-c]pyridin-5(4H)-yl)-1H-indazol-1-yl)acetate (0.22 g, 0.50

mmol) in toluene (7.27 mL) was added and the reaction mixture was heated to reflux. The



DVSO-d6) 6 7.95 (s, 1H), 7.84 (d, J= 7.5 Hz, 1H), 7.67
(s, 1H), 7.55-7.42 (m 3H), 6.94- 6.78 (m 3H), 6.67
w@ cgosdsd0% Hz, 1H), 511 (s, 2H), 2.09 (s, 3H).PC)/US2008/050609
2- (3- Chl orophenyl ) - 5- (1H-4hdazol - 5-yl )furo[ 3, 2-c] pyrid
reactionm(ubtvagnerréll e@hefiug ddr FOhmblkea theG2A¢1ioAGChNAER wakldilGtel with

t S: 1.06 N Mol ecul ar \\éig 61.78 0 WO
H:0 (505l9) b HSo- b G R 0B 09 ran [ %idit]rata V&) Atraghed with
CHZClgf(3 x 20 mL) and the extracts were dried (NﬁﬁSOA;) filtered and concentrated.

- am no- 3- net hyl phenyl)-2-(3 or ophenyl ) furol 3, 2-
Purlﬁccqlqjyby tashechdgrbitpeiapky (sllic@zel, CER(B19:AkisOH with AGDIOH, 280:0 to

o0:10) ibi§ ' GBE oot e o Ry 2Bl ef opy RVt Sl kPN T500

MHz, D8S®RY 318 @5 {QrnHY27. 9h(d, /reo D @BCUHYIT 88 ¢t VS V8IS, 1H), 7.74 (d,
concentrated. The resulting solid vvasngart itioned in

J = 9.CcHzci), Ta6fi(daelter S H@yle)oVﬁés(S wehe 7r5@mbv e dmpyH), 7.42 (dd, J =

0.0, 2 i 2R, E8 (A 0 E I PN 4T P T RE By PO FOEY i est

MS mt @g¢obli-nEd’; WMHRLIC (Vethoém)wed% saUCHS; and Lwircent r at ed.
Purification by flash chronmatography (silica gel,
CH2C12/ MeOH, 100:0 to 90:10) gave the title conpound

0 : Ol i .

) 2Ly (3% 3-diarifidon - MR A RGeS i frol3.2-
cIpyridineB4 (&) -chblhydroc@@ride 83 (m  2H), 7.73-7.71 (m 2H),

7.65 (d, J= 8.7 Hz, 1 7.52 (t, J= 8.1 Hz, 1H),

7.46-7 43 (m 1H), SN}Edd J=9.0, 2.1 Hz, 1H),

6.89 (d, J= 7.8 Hgy 1&9

2- ( 3- Chl or ophenyl’) - 5- (1 (2 ( py€leolcal dirmala: Ty yBNioyl ) - 1H

-i ndazol - 5- yI)fu])o[ H pyri di neEdOMys ¢19eo NI N

i NAO2  @folQuii Weighic430 RAS S :

458.94 O [00105] To a

=
oo g R S AT R~
U S MR oyt o 7 (2
chlorophesiyl)- Sa@ 2 ﬂ@@?@meﬂefl)gyrrmh@gl th)nﬁlly)) 1Hf H@aﬂéécyli)fng 2-

c]pyricfr};}e)S _%PFeT tﬁ@?lélggctomgggnc? %13’?2{ e%%"/a NN géareqe as %& 6%@\){ te solid:

"H NMRL) 5 GniiHE DMS(()%QM)IO 1Fher desiy ed359) 1IH3)S7 9@/@7 87 (m, 4H), 7.66
collected by filtration. Purification b%
(d, J =cht H#a%lé);ﬂa%ﬁy l(IiDi Vidda’-§&(m, SkELPE2Ad(.80; 158H2 lH) 5.69 (s, 2H),

386 <S°”ﬁ.?oun5@%”%pﬁ% BRog Pt YaP GGy i

NMR (500 MHz, CDC13) 6 8.05 (s, 1H), 7.79 (t, J = 2.0

Hz, 1H), 7.72 (d, J 1H), 7.66 (d, J = 7.5
Hz, 1H), 7.56 (d, J éi’@m@,m) 7.42 (dd, J - 8.5,

Prepargtlcgl (H’ZZ €L @hlor&al?b%yﬁ 53é ((2n3pvl2r59id1nc7 1 %e&vﬁlﬂ-ﬁ EHdai!dTDS- ]
Vl)furoB Z—c$pwflzl1nez}élﬁlﬂ Sné)BVdrochIQ]rld:e 7 O Hz 2H) 2 60 ( m 4H) :

a) 2-(3-Chlorophenyl)-SH-furo[3,2-c]pyridine-4-one

Cl O
Chemical Formula: C3HgCINO,
74 | NH Exact Mass: 245.02
o = Molecular Weight: 245.66

[00101] This molecule was prepared in accordance with the synthesis described in

Krutosikova and Sleziak, Collect. Czech. Chem. Commun. 1996, 61, 1627-1636: 'H NMR



1.80 (m 4H); ESI Ms niz 459 [M+ H +; HPLC (Method A)
>99% (AUC), tR = 16.7 min. e)
wWQ@2{0840&hbor ophenyl ) - 5- (1- (2- (pyrrolidi ne-1-yl )rtTys30od650609
-indazol -5-yl)furo[ 3,2 c]$yridi ne-4(5H)-one
(500 Mzl rioelSiOnds) del VD (Z@OG)H/) 0B84 Q9./ PATS BE2083/ DSDEDY = 743Hz;NH),

A LN £ ST T

1H), 637@|(HtJ9"’7(Pf-I H).
2- ('3-chl orophenyl) 5-(1-(2-(pyrrolidine-1-yl)ethyl)-1H
-indazol -5- yl)furo[ 3, 2-c] pyri di ne-4(5H)-one (83.ny,

b) 2-(32 gﬁw'{)‘g"%%m% T et‘ﬁ(jl?a@P%\fA‘ﬁg AGERd 48Dl , LO

M. After stlrrlng at niMognt tenperature for 3 h,

the solfds were c«II bym&mhﬂ%amwu%daﬂdNﬂM|ed to

yield th yufic ( 76. tMg1940.0as a | i ght

yel | ow § < B (500 MHz, Wg%a@)ghfam@g 97 (br s,

1H), 8. 2Z (s YY" 7.96 (t, J = 2.0 Hz, 1H), 7.92-7.85
[001029m Té’)lai)solu?loﬂ brs(3- cllhd)ro%he?lyﬁ-%h( H),ro[»h Z]f?ﬂé‘iﬁe 4381, (1.00 g, 4.08

51 (m_ 2 é’u 1H), 6.92

mmol) (ig, Dl:g{EE 6.4 mip qu_gdded Sttuqre;2- gltrﬂtq;ue@lemg 572194}; 4.7 mmol) and

R

Cszcog(g.%2 4408( WH) z}ftg’ %élilg%at [%O ‘?d_l}dr % lgstgé éal\gb nfrmtﬂge was

cooled| Md"‘thbﬂsd)hdélslwbﬁ édwtktﬂédi d)yﬁﬁltrat}tﬂﬂo/Tﬁé\b@)ds W&e=washed withnEtOAc
reparation

(300 ml) o Yl??daﬂ@h‘l”%?r m@wﬁ)(l @2(& 183e) #y# esldemivallony golidst pki MR
(500 hﬁ‘}dr olﬁg@z&d)gg; 13 td w96 35,2161 Pys7 @i p=4(PH) - ABE7.86 (d, /= 6.9

["ori

Hz, 115; { T4((®- Py 71761 (dgi/ r-710 ¥z) éHy1.08 (ki :nﬁdhollHE) Y60 {det;, 9[=38.0,

2 2 S DR TS ac NN BT POt o s o

3H) 348.4 0 [ 00107] Furo[ 3, 2-c]pyridin-4(5H) -one (402 ny,
2 98 nnDI) 5-iodo-1I-(2- (pyrrolldlnl

eth )-1H i ndazol e fl 22 g, 3.58 Cul (682
b) 54t S ES SOl EngfurdEs 25 Trvisie- St onc
8- hydroxqu|noI|ne (87 ng&yo 60 nmol ) were diluted
wi t h amhydrous M) afshidh8mfuesuli, idngo
}-0 S or 45 nm&mu&@ewomeducéd

pressu nsi on was puMolgmnide¥eighn3WBnospher e
of Ar, 30 C and stirred for 20 h. The

onn0g RS Y5 500 0 LS, B0 A

suspe
4(5H)-ohé i1 D408, 15Ch16159|1ﬂ eAOHN(2TH2&LY and ¢1,0d(Si IBO0mDY @fas treated with

Na2SO4. The resulting solution was _concentrated under
iron pqvgh:@ébéZ 8r & 3 ipraoly @nd NH4CI (72.2 mg, 1.35 mmol). After stirring at reflux
for 18 h, the reaction mixture was filtered through Celite® and the filtrate was concentrated
to yield the title compound (1.02 g, 92%) as a light orange solid: "H NMR (300 MHz,
DMSO-ds) § 7.95 (s, 1H), 7.84 (d, J= 7.5 Hz, 1H), 7.67 (s, 1H), 7.55-7.42 (m, 3H), 6.94—

6.78 (m, 3H), 6.67 (d, J=8.4 Hz, 1H), 5 11 (s, 2H), 2.09 (s, 3H).

¢) 2-(3-Chlorophenyl)-5-(1H-indazol-5-yl)furo[3,2-c]pyridin-4(5H)-one

Chemical Formula: C,3H;,CIN;0,
Exact Mass: 361.06

N
cl O N :361.
7 Molecular Weight: 361.78
&
e} =



afford 1.516 g of a brown solid. Flash chromat ography
on silica gel (7:3 Et20/Et3N) vyielded the title
W@ ovposi (475 nmg, 46% as a |ight yell ow powdeeT/US3408/050609
NMR (500 MHz, WD 2008/ 086409 PCT/ US2008/ 050609 44
[00104TDCA3) s6luBin04 (of, J=(DarbinblZ3-metHylph@nylB2{(Bdhlodoph2nylBud[3,2-

clpyridiigr 4 0n (105 5351 Yo T AsCH3 3 401() i teatog it 3 Sgliion of
NaNO%:EO ngg 2 9@1‘11@61) (ﬂngO QO 65 ?nL?) Her JsH)rlng‘]at Ahbleht tegnperazur@ for 12
h, the te¢agtiorl nﬂﬁu(emwasd,le{)ncemyated The resultlng solid was partltloned in CH,Cl,

and i RT3 e R By syl b T i el e R

4 x3 gﬁfe nib$ @éi’hcﬂrlé\@ 1,S02P féredBrecombMeMbifiCtHeademoved
Wei ght: 427.29 OD| 108] Pyridi ni um hydr obr om de

solids pret pansentersed. 1 Pagfieptios. zﬂaﬁhrﬁhlpnmrqﬂwd@uh@aog@l CH,Cl,/MeOH,

Oloytii
1000 FOHHIpF AL the il comnound Q0% 5 46} B o seld YNNG 4500
MHz, DMSG)WIBdBm%((sStBD (81197 (1(111}25; 706 @,h 49 mﬂillzl 1), ASDH 83 (m,
the result

2H), 7‘7&5@.114%%) VB85 Fool o8 1102 d30CT P31 gl . TRD. 7.46-7 43 (m,
11, 7S4RENAL O, vasugaglied sandl Lho shgDiipas removed  under

uced preéssuré. r SI due was luted with 1:1
H20/ sat urat ed NaHCO3 solution (50 nL) and the

2 ERpropen U o ety SRR B P bbb Rel ar e

c]pyrlcglyeeﬁ(sm%%g)df and concentrated under reduced pressure
yield 2.5 g of a purple solid. Flash chronatography
on S|I|ca gel [9:1 Et20/(9: MeOH Et 3N)] af forded 550
ng (-80% pure) of the tit conmpound as a white
povvder 1H NMR (500 I\/Hz CDC13) 6 8.01 (d, J = 0.5
Hz, 7.69 (dd, J = EOSHZ 1H), 7.54 (d, J=
8. 8 Hz 1H) 7. 390(d CBemicpl Egrnja; C; C1N4¢231 (d,

J= 1H), 6. Yass: 6.60 (dd, J
- HzH) EC‘*}“ )%?89 3. 82 (t,
@ i 62256(m 4H) 1.83- 77(m

ESI VS mz 437 [M+ H +_
[00105; (120 4a Disalotion ophehy3 ):hle((phelﬁﬂ)—ﬁ-pyHnmlaizd]i-ﬁymﬁlyé[)3@[ Eipkidin-

AGHD e s 6930 Famoll e DM ik Bl i NagbrloA ) was added (2-

chloro&%?lbg‘f?h}%ghgfggng dcgl%!rﬁga(?tm%gsl 65}21§m98 MaVekgew araz o 439

mmol)2- Bhemeadgiof 1m{xpure pyas @ﬂmrfdi at llngbie)letthype)ramrd:— ford 48 di; -thery the

reactiolﬁ)rfﬁg(&ogﬁrfas rd@%ﬁ% EIBE{, (o')n l?—%{jf an(t gggﬁngmg7 %}alfgil‘ed solids

were @%({ 4efy nﬁltra@@r34 nP@Rficatidil ﬁ’zﬁh@cﬁ@ﬁat&%gpﬁﬁl (silica  gel,
mml ) were diluted with 2008/ 08640

CHZClp@p/ %@d@)@j(@jgb@@ﬁ/NH‘;OH) 100:0 to 0:100) yielded the title compound
(83.8 mg, 25%) as a light yellow solid- "H NMR (500 MHz, CDCly) § 8.05 (s, 1H), 7.79 (t,

J=2.0Hz, 1H), 7.72 (d, J = 1.5 Hz, 1H), 7.66 (d, J = 7.5 Hz, 1H), 7.56 (d, J = 9.0 Hz,
1H), 7.42 (dd, J = 8.5, 2.0 Hz, 1H), 7.39-7.35 (m, 2H), 7.33-7.31 (m, 1H), 7.29 (s, 1H),
6.68 (d, J=17.5 Hz, 1H), 4.58 (t, J = 7.5 Hz, 2H), 3.03 (t, J = 7.0 Hz, 2H), 2.60 (m, 4H),
1.80 (m, 4H); ESI MS m/z 459 [M + H]"; HPLC (Method A) >99% (AUC), fz = 16.7 min.

e) 2-(3-Chlorophenyl)-5-(1-(2-(pyrrolidine-1-yl)ethyl)-1H-indazol-5-yl)furo[3,2-
c]pyridine-4(5H)-one hydrochloride



45 anhydrous DVSO (4 nlL) and the resulting suspension

was degassed under reduced pressure for 45 mn. The
wGeoepesEiIon was pl ace under an at nosphere of APCHIS2008/050609

heated to 95 C for 175 M3 The suspensi on was cool ed

and H20 was added. The eous suspensi on was
filtered, the solid vvas fluted with CH2C12 and the
resul ting solution dri ed over Na2SO™4 and

concentrated under reduc d pr essuberoliaaf fioranp) my of

a pink solid. Flas hmnomat ogr aphyacoviass itfsiica gel [9 1
: E m&* ded 24Mdigular(VRQ9 458 P4
gphe -(1-(2-(pyrrolidin-1-yl)ethyl)
‘ uro[ 3,2- c]pyridin-4(5H)-one as a
white povvder A'sol ution of
[00106]- (&, s@)iuﬂioﬁfkbfbl-@ﬁlaﬁlﬁkﬂp}lerﬁrlx 3+ (22-(pyrrolidine-1-yl)ethyl)-1H-indazol-5-

l'id | hyl -
yl)ﬁlro%g{élgb/(rlslﬁrlfn e)mgt( m)go%)ggﬁ!srr]m%ﬁgln} Gl%ac)d}ér S %w%]L)%éated
with a {Sﬁs gﬁﬁqn 1étn¥_la%m%§ 18 ;#I_héo !}g an‘}-l?]% hyd M E?ll[fge& \}\}g&ng at

amblerﬁttempﬁdtu&t fa23Chf the sblids w@heccﬂleétedi ib@ rﬁlt\i\ﬂiii)n andndrexdtto atield the

title cogrg:}%glg@] l("Z6dgced tségléllrhgmw%eét IphwEsto . gSDzd@Of h O{Sdéotl\gﬁ H&&Se() ds) &
9.97 (61550(1}1‘1'"@ 24[?%/5@1)16/)945(1;%142 ] }&2 1§LBY 7@2 71!?'5 éﬂh“‘%H) 787H1)29s 1H),
7.69 (dz.]sw @d—IZ JH)27 @44’:&51 (1rH)2H)7z 4ﬂ(c(de 8]0:1 ssz Hi) 6X8)(d, J=8.0

Hz, 185, 9370 560 Ha gy T e 0 migfh. 378 e,

2.01 (l.«JI—m52ﬁ) HlZ8521|'Q4 (& rﬁozﬁ) 7@51(ms A 4593 L Br *SZHI(Lr@ (Mé)hod A)
2 (m 2H), 2.08-1.92 (m 2H), 1.90-179 (m
>99% M)JC) E@F 1I6E9 FRily 493 [M + H] +. Exanple 10 Pr epar ation
of
2- (4- Chl or o- 2- net hoxyphenyl ) -5-(1-(2-(pyrrolidin-1-yl)
et hyl) - 1Hi ndazol - 5-yIRfaip® B, 2- c] pyri di n-4(5H) - one
PreparBt$H &Xchl 204 inéhickophddSl)- 913 CQY - Q)vfrohdlhl 1esmyeal HhEedaaul s
C27H26C12N403 N Exact Mass: N Mol ecul ar
yDfurolis 2 gl yridBp4(S43-ongthydnoghlpdes 10]
2-Bronmo-5-(1-(2-(pyrrolidin-1-yl)ethyl)-1Hindazol -5-y
[ )furo[ 3, 2-c]pyridin- 4(5H)-one (78 ng, 0.18 mmol),
a) 5- (14(2C(|P|yﬁbﬁd12-mﬁ)dﬂm)‘pﬂﬁﬁddzblofs-@f)ﬁﬁo[acz &lp§3&in-mgs HPod
K2CO3 (51 ny, 37 mol) and Pd(PPhS) 2C12 (13
er g dihuted wth anhydrous DMSO (4
NQy SUS Pe rtabitital Rasudeyaseed, under
of 4 1 n. Thecispesssicon was pl ace
under phere of Ar and MdatledWVtight: 394 C for 2 h.
The sus ¥on vvas cool ed and H20 was added. The

10010 AR SRR e o4 B B >Rt D TR A oTdin -

Dethy®t i 2GhdaYSE N22SO% 88 GhBONCENt @tzeﬂ updermmegueeo; (107 g,
% yg)ressure to( afs%)ﬁL 47 ngwo (Whlt% WO 2008908 640 93( s
3.28 np@Tl) 982 0D BydeRBRG10ling (87 mg, 0.60 mmol) were diluted with anhydrous

DMSO (4 mL) and the resulting suspension was degassed for 45 min under reduced

ng, O 018 mmol)
mL) and theQres
reduced S

pressure. The suspension was put under an atmosphere of Ar, heated to 130 °C and stirred
for 20 h. The suspension was cooled, H;O (10 mL) was added and the aqueous
suspension was filtered. The solid was washed with NH4OH, dissolved in CH,Cl, and
dried over Na;SQ4. The resulting solution was concentrated under reduced pressure to
afford 1.516 g of a brown solid. Flash chromatography on silica gel (7:3 Et,O/Et;N)
yielded the title compound (475 mg, 46%) as a light yellow powder: "H NMR (500 MHz,



powder. Fl ash chromatography on silica gel [9;1
Et20/ (1 1 MeOH/ Et3N)] yielded 20 ngy of a white
w@owdese40di nal purification by preparative HPLECT/US2008/050609
(Phenonenex Luna C18 (2),44250.0 x 50.0 mm 10 micron,
CDCLHR®. (dh JG= 05HAAMN)aARA0 CHRON= 2] 015 Mz, 5By THEAY7.§2 éhd2ld), 7.41

9 0 f
(04,7 3305 2k BT T8 Workyoh Rt 1S T 08 {5y 1§ HenLHL 16 (@
J= 7?‘14})/'1%21#'5“&3@29'7-5 ﬁz?’hﬁl uief &, 7-chByik hiy; é(és"%-s@f(ﬁl 4H),

as a white solid. Follow'ng thé procedure of Exanple
1.84-1972 nnettHIC1 salt was nade to give the title conpound as

a white solid: nmp 240-242 C; iH NWR (500 MHz,

DVMSO- d6) 6 10.15-10.01 (br s, 1H, NH), 8.28 (s, 1H),

b) 2-BFon%5-7(l§§ (gmohd:ﬁi:ﬂ -,yl)Zth?g l(hdmddzol-é Q)HI%P ilﬂ)]pyrﬂlrﬁz(gwfbne

Hz, 1H) 7.19 (dd,_ J=/8 \ﬁ 1H), 6 91 (d, J=
7.2 Hz, 1H),04. N 6. oqh@mc@wnnulaﬁz@@ﬁ(r&ozsm
3.78-3.7 0 (m DHxppMas: 9498 00 (m
2H) , g2—@B-1. 96" (m 2H), 1, 90- IMgleruapiVeighty 27855 VB nt 2
489 [ M +oH[*#Exanpl e 11 Preparation of

[0010§]n0%§é3111n1uor%01%?91? q%%qﬂ%gpgbmé, 0 :%gl Q?éﬁfl@ﬁg)ews 'dadd o a
y 19 s 241 g

solutiol} foo@{j 52' '\ﬁ)grrwdm l%aérI%&a%pﬁﬁ%éo%g I\/Et:];ékllg%lﬂ 4(%5#10 one

(1.22 gg\éi 4htmmolp’. 4cOKD (BO@IDIYnder a stream of N and the resulting suspens1on

was b 1B o o 45 e i SpnyoB e K ehghd 5 S Ras rRmbvea

under &dﬁ&ddqfr@@hfenym%ﬁauecw@scalﬁné@&nm 1 ﬁzé’/aatmwdmaﬁ@@%mmn
mol ) and Pd(PPh3)2C12 (13 ny,

(50 nﬂpbrmdn%mseltmglaave@swpmoam ¢xaged EWB(@I(M?Inﬁ) éﬁdrﬂeh eThe
comblne% or amc Yeatieh e(]wselreo%rl over FOgS §8d ladce(;nce& al%ec? unde reduced
For“ss he “Sushandi on bl ace U

pressuﬂﬂo%ﬁdl@%ﬁ@bﬁa ptflrpl%r so&i&dFlael&lblﬁidniaﬂ)gQ@hgi oan;lihca gbl [9: ITEQO/(9 1
suspensi on was cool ed and H20 was added. The aqueous
MeOHdkjs Nalnaffasaedid 30 ang f-89 e duraliaf HhEtitacommauid as édﬁlﬁt%%"der

sh t{Apb drie f
NV SR e B P e 1 R 2O L e s Sz, 11,
7.54 (af/f-08.8 He7 1Hiy, D39 aldnti=t &8 posvier 1H), HI.?Hs(id, £hrianHEodhapiey (d, J

o5 B BB L EEHS R B A
P S SO

O 05% TFA) yi el ded 31 (36% of

©) 2'(2|’4h'(9é§1 WT%n(ﬁo([&é%ﬁl(m]é{"b)} ﬁ%ﬁl&%ﬂf J%—ﬂdaa ZA glgﬁha/[%\ﬁl te

c]pyrlcg@m_orﬁq{yh%@gldghe procedure of Exanple 9, the HC
salt was prepared to afford the title conpound as a

white solid: np 102- 104 1H NVR WO 2008/ 086409
PCT/ US2008/ 050609 47

N Chemical Formula: CogH,3CLN,0,

Cl O \N
/ Exact Mass: 528.09
al / | N Molecular Weight: 529.85
0 =

[00109] 2-Bromo-5-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)furo[3,2-c]pyridin-
4(5H)-one (73 mg, 0.17 mmol), 2,4-dichlorophenylboronic acid (36 mg, 0.19 mmol),
K;CO;3; (47 mg, 0.34 mmol) and Pd(PPh;3),Cl, (12 mg, 0.017 mmol) were diluted with



(500 MHz, DMSO-d6) 6 9.90-9.80 (br s, 1H, NH), 8.29
(s, 1H), 7.98 (dd, J=8.0, 1,5 Hz, 1H), 7.93-7.89 (m
WQ@R0g/086478 (d, J= 7.3 Hz, 1H), 7.66 (dd, J= 8.BCT/LSH08/050609
Hz, 1H), 7.57-7.51 (m 3#), 7.46 (ddd, J= 8.0, 8.0,
anhydrbbs HXYVISOH(4 bl P4nd dhe Jesulting kisperkidn, was 8Rgddsed Jmd&. Geduced

pressulgzl_Z tpg _4% h%g ( Z:gsélgée;szlgg %sip % L%]ﬁgromtmoilg%e ogbAg fn(é heated to
95 °C§$d)[; 1 B8 M ZuspafidnMws Hodled! dnd ¥,0' %as aBI&PArdl 8heous

suSpenSiOEIwasrfdtezedg Aheopsadid5ws1difued m’th r@ii(di andithg|reetimd Joldtigni was
ydr,o

ared 047 3050 Hpdicfocmy P uiBh KeBrsc piyare o PBPId e of @ pink
solid. Fi@h Nlrémﬁ‘lo%rdghg&n%ﬂi@' &qpnmEQO/@me-l%%@g gle\}’ded 24 mg

Exact Mass: ['ecul ar W
(29%)[ 00 £12)4- %hbmhﬁ@w}ﬁélﬁ%@s@m}ﬂ@ bﬁ’l)E%ﬂhﬂlHemMZOl-@wﬂ)ﬁHOB 2-

c]pyrlcgrliJ Qﬁflpréﬁ ! ng a ﬁ’lYea:égwéer f IAu %lgﬁgf %¥ gzr AF ] cﬁlo?cﬂhgnylfg (1-(2-

ophenyl oronrc acid,

(pyrroﬂélﬁ-y%ﬂ)éﬂéd) FA-uataopite nyfubsis Qnd?]pylﬁ?cﬁn-d(ﬂﬂ)doﬂéZC@W af ingl 4 035
and a total reactlon time of

mmol)d@rﬁ!r&@#fzd@(@é) s treaipy arﬁwé@alﬁ P 8iF 1 ity it R RH &, 0.04

ol Py Mar e gypul L W0 bt e JPERERY Pi, T3 Lhgiog vas

concerﬁraEededer Ttduced peetsute 8Ot B, (RHd) aftardthé dule Qbmp&uﬁd a® .abwhite
7 = 7. 7.69

powder gigp -39 TNk (5 Vigz s bd Hu-pd2 ury, T e,

8.29 (s41ﬁ§) 7499‘3§1 (Ims ?v-%:bz 113}_08719237%37 (mf QfH) 27'%4 (2d3J§% @H%OH(HTW 74 (d,

J= 7:’(fﬁz DH), 7635@td NG 8522468, [llH)+7 I§I}9{s Ek)aﬁﬁBe(bIl@,J 95Hz 1H),

694 G UBT LA BT (orbaricnliry 28: 4800370 40 PH A 353y 81
3.15-3t oy, 21y, 2 0gdarz ot (b, 2Hj )1f9®L@[7§ (121 zﬂ{ )HSI(MSW% 569 pManreH]".

hydrochl’oride NJ - ~, N Chemi cal
Formul a: C. 26H23C 2FN402 Exact I\/ass 512.12 N

Mol ecul ar Wei ght: 513. 1300 2008/ 086409

PCT/ US2008/ 050609 48 Fol | owi ng the procedure

Prepar@fioEXa¥pi-€hlbig -2 htkthetip ey td-( R -Grvedlidinor-dhethyl)- 1 H-indazol-

fluorophenylooronlc aci d for 2- chl or ophenyl boroni c
fu KM -C PRI ‘, A U.\‘-:er. !n." r’rg

Chemical Formula: C,,H,.Cl,N,0,

HCI
H,C
b O
0 /<j|/\//N Exact Mass: 524.14
J N Molecular Weight: 525.43
cl |
0 4

[00110] 2-Bromo-5-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)furo[3,2-c]pyridin-

4(5H)-one (78 mg, 0.18 mmol), 4-chloro-2-methoxyphenylboronic acid (38 mg, 0.20
mmol), K,CO3 (51 mg, 0.37 mmol) and Pd(PPh3),Cl, (13 mg, 0.018 mmol) were diluted
with anhydrous DMSO (4 mL) and the resulting suspension was degassed under reduced
pressure for 45 min. The suspension was place under an atmosphere of Ar and heated to
95 °C for 2 h. The suspension was cooled and H,O was added. The aqueous suspension
was extracted with EtOAc and the combined organic extracts were washed with brine,

dried over Na;SO4 and concentrated under reduced pressure to afford 47 mg of a white



349% was prepared as a white powder: np 140-142 C, 1H

NMR (500 MHz, DMBO-d6) 6 10.20-10.10 (br s, 1H, NH),
w@2@9/08@99 1H), 8.01 (dd, J = 8.3, 6.0 Hz, 1H),PJT/8220081050609

J= 9.0 Hz, 1H), 7.90 (d,4@= 1.8 Hz, 1H), 7.71 (d, J=
powde6. Fldsh chidd)atogtafi8 ¢rdsilicalgd.[0;]1 2,O/(HA, MéEH/Et:X)5delflerdl 20 mg
of a Wéﬁ@%bg/’dgrl ;_gina ﬁuﬂrljfjl_l)cgtiggbj? ére Er’atlyg%méq_éﬁ%%%gne&‘]%gl%((? 18 (2),
250.0 >1 so@} IﬁmHZI@ m(%&'l'bn Iﬁﬁd Qith- 07@5% "ﬂFAZéﬁ')d %%3@18 xﬁt}ﬁ@oﬁ%l Tf%&j)ylelded

9 mg IZHI)%) ESIZ (¥B:higre- QAmEthpMphehﬂl)kSEi(—a(MpmcﬂmiuPil fybaﬁlat)ﬂdhmdazol-
I h lid 1-
ORGSR R Or % 08 Rl 5o & Fo) Ry AR P dore

9, the MUr Qe LA mege ive Hid tifk -cofdpeiin L ad a%ﬂﬁféuidhd mp 240-242 °C;
C26H23C12FN402 N Exact Mass: 512.12 N Mol ecul ar

'H NMRg (3919t MHz 1BMED-d@10 1041 5-310.01cgbr §,0dH DD, ISé48I (@v&fﬁg7t9l4e7 85 (m,
equr 1 [ hLar,g- 2

3H), 7ﬁr93§’rgﬁh7gzny borgnl ¢ dg:ii{i %gfr 1359(: 1%@%3&@%410 rlég’lctd J=18

Hz, lHS);:i7d9 (Hcﬂle]:t: I8t4l e 8CIEIt['p1(and 9(1 3& Jrg 7 2 Ha%Hwaszsm epasediagH),

4.03 (Wé@ éé)S é g iel ﬁgﬁlé 6@53 éBr(ms 2Hi+ﬁ lﬂﬁ) 8 émzéH'(),SZ 08+ 96 (m,
9 -, 7.94-7.88 2

ZH)’I;Q.O??rg?g, lﬂﬁ}\ﬁ%”ﬁ 1R 7768 (d, J = (1To HZH? 1

H),7.52(brd,J 8.5 Hz, | H, 7.48 (d, J = 8.5

Hz, 1H), 7.36 (s, 1 = 7.5 Hz, 1H),

492:080(m(2lsi|)|_|)5¢-%mp—?—]ﬁ(m2l-|) 3605049(m

Preparatidn 0182 @ﬁCﬁlo%h@ﬁQl) §-|T|l «( 22@@7011%11@ v\ By B inda 51 80

(m H+  Exanple 15T i 13
Vl)furodﬁ 21cﬂmvr1d'1rr 41( SH)mc d)vdrochlorlde
, henyl ) - 5(1(2(pyrr?§|n 1-yl)ethyl)-1H ndazol -

yI )furo[ 3, 2-c] pyri di n{4(pH) - one hydrochl ori de a)
2-Brono- 5- (1-(2- (pyrroNidin-1-yl)ethyl)-1Hindazol -5-y
I')furo[ 3, 2-c] pyr| in- (5H) - one WD 2008/ 086409

PCT/ US2008/ 05060 N Chem cal Fornul a:

C20H19Br M2 4N Bss: 428ea %rMRlae@zH-iz%lzl\V@i ght :
427. 29 ClBr 0] [ ] - (2- Chl or ogfbwakPysa @l 1 di ne
i : g,~ 1. 25 mol )vaaslaasldad b1 a

=

i ndazol -5-yl)furo[ 3, 2-c] pyridi n-4(5H) -on
[00118 (28fomi®5-Q-34Byrrolidin-1-yl)ethyl)- 1 H-indazol-5-yl)furo[3,2-c]pyridin-
4(5H)-one (80 mg, 0.19 mmol), 2-chlorophenylboronic acid (32 mg, 0.21 mmol), K,COs
(52 mg, 0.38 mmol) and Pd(PPh3),Cl; (13 mg, 0.019 mmol) were diluted with anhydrous

DMSO (4 mL) and the resulting suspension was degassed under reduced pressure for 45
min. The suspension was place under an atmosphere of Ar and heated to 95 °C for 2 h.
The suspension was cooled and H,O was added. The aqueous suspension was extracted
with EtOAc and the combined organic extracts were washed with brine, dried over
Na;SO4 and concentrated under reduced pressure to afford 77 mg of a white powder.
Flash chromatography on silica gel [9:1 CH,;Cly/(9:1 MeOH/Et;N)] yielded 56 mg of a
white powder. Final purification by preparative HPLC (Phenomenex Luna C18 (2), 250.0
x 50.0 mm, 10 micron, H,O with 0.05% TFA and CH3CN with 0.05% TFA) yielded 31
mg (36%) of 2-(2-chlorophenyl)-5-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)furo[3,2-
c]pyridin-4(5H)-one as a white powder. Following the procedure of Example 9, the HCI
salt was prepared to afford the title compound as a white solid: mp 102—104 °C: "H NMR



mol ) and Cs2C33 (1,11 g, 3.42 mmol) in anhydrous DWVSO
(3 nmL) and the resulting suspension was stirred at
WQ@2Es808m0d4 h. H20 (10 nlL) was added and the aPCEUSR08/050609
suspension was filtered. 4he solid was dried under
(500 kﬂézithﬂOpd&)ﬁs‘m&w & s b, 1H,IWHe 28y(sapHy, 7098 &id| VeB.@dl.5 Hz,

o L e O

(m, 3ng~7\%)@r(ddfa, tyh @I.@,t f0MR5GH nenthose repeedH) U EXaNPLe o Hy,
2H), 3 79¢A7E|(woRBpRefy3) 52501, BH)23 ( pyd 0D aR), 2-08-) OF i, PHLH- 90

1.81 (IH{}%%ZES{F Eﬁ@)&z %90[% %HG] pKlr ICl(jnllenm cgl( 5:;?); ?nrJ]Iea:

C26H24CWFNAO2 Exact Mass: 478.16 F N Mol ecul ar

Wi ght, 478.95 O/ [00116]

2- Brono- 5- (1-( 2- (pyrrohﬁ@m\ik&wﬁl)et hyl ) - 1H i ndazol- 5-yl
f- 4(,5 :

C f )
dlhvdr(ﬁﬁi%fm-dQW&BnM’b):nﬁiﬂdnEd(vH’ﬂ&B]bZiﬁﬁ2 ( 13 ng, 0.019
nmol) were diluted with_anhydrous DMSO (2 nL) and the
resul ting suspension degassed under reduced
pressure for 45 mn. suspensi on was pl ace under
an at nosphere of Ar anqpheated to 95 Cfor 2.5 h. The

suspensi on was codl'tl d H2O was added. The resulting
agueous syspe SI 0N_M; Nflltered and the soI id was

sratggr aphy on si I§ed l50[38§ 15
: ‘ t3N)] af f or ded 26 Melewar YaightoT0f Xnhi t e
powder poWwder was di ssolved in CH2C12 (10 nlL) and
ct char oIhe 1 I )
[001123 SFO\e{%g%%w %ﬂ\gsﬁ)g%efi?ﬁe@gsofa%%p ﬁl O%rﬁrtrJn gLHbﬁlgtutmg 2-cyano-4
ﬂuoro;ﬁmaydbmnmnamdisfor f2-tHleopbkentylbooangh aGd| iatiéing ndidittomal 2-cyano-4-

filtrate. concent.rated unde red ced ressur
ﬂuoro@}e{}iél{’orﬂﬁlcnaﬁl%fm‘g% Qbﬁ ﬂ&%ﬁf ¢ Bishadpial frasipn btei ¢ s 5c§t thentitle
compol¥d giﬁﬁgr%%)/@/aé'ﬁe&n(eﬁ) REANBRGSwdkH D BB 102)¢: %MK%OO
50. 10 mcron, H2Owith 0.05% TFA and CH3CN w
MHz, D.Mﬁ%dﬂzé\ﬁ i (] tidd 8113 (ddd, (20%) 5(5sz 1H), 8.07 (dd, J = 8 8, 2 5 Hz,

1), 754 B0sBac0 et (b dost osea0R & 7 7610 X Eh I, Yoo ¢
1H), 75d-dadez olo; D5y, fluenof 84 2t ¢1-py 5 iHK, mHﬂr(@@—'MHIe(nﬂQHE} 3 81-3 71

white powder. Fol | owi ng t he rocedure of Exanp
(m, 2H)hé. 5@ &t 2HAxs3. b?@p%é@ i), §f98011c?7t(m 2H) Il&ZcbﬁﬁdUh@H)
4§% wder: np 218-220 C, tH NVR (500 Mz,
; 790-9.82 (br s, 1H, NH), 8.28 (s, 1H),
7.95 (dd, J = 9.0, 5.0 Hz, 2H), 7.92-7.89 (m 2H),
7.67 (d, J =7.5H, 1. 7.8 (s, 1H, 7 53 (br d,
J=9.0 Hz, 1H), 736(&§mglé_éo 9.0 Hz, 2H), 6.91

yDfuro( m-cm1d1m4(9ﬁn an(thmmhlaﬁﬂe ESI M5 rd 7 443 [M + H] +

Chemical Formula: C26H23 CleN402

cl Q
/N Exact Mass: 512.12
F 7 | N Molecular Weight: 513.39
0 =



Exanpl e 16 Preparation of
5-(1-(2-(Pyrrolidin-1-yl)ethyl)-1Hindazol -5-yl)-2-(4-
W@ 2008086407 0- et hyl ) phenyl ) fur o[ 3, 2-c] pyri di n- B¢ BH}200$1€50609
hydrochloride NJ -HJ 0 4§ '~ Chem cal Fornul a:
[00111]:27&&14;@]1@3%@2 prd\teEXIaCtof Misxampk28L.115bkt Gubititeting a2-chloro-4-
\\ei glgt . ©28. q %ﬂ
fluorophiepylaprgnis. pid (Qr (zpb} raPhenvivoranys yasidnyhy Ll carepesgd - G2yme.
34%) \l)vﬁsf ;[Wéﬁz{r@d 3s £ IyE ipdivRer: #potAo- e € 83 RBIR QSO@CMPHDbMSO -ds) &
1Tl uoronethyl)phenylboronlc acid (4
10. ZOJdrﬁdIO)(br KON 8. 21 (s, 0H3 R Ahedld, Jan@. 3P6(Q3Hh3912£ﬂ292( @©4/=9.0

Hz, 17 0 PR I PlE M f 7T teheRs Bk Tnl T GaR e Bl hgsiz. 11,

7.53 (deduced, 1 BHeS $HY €7 £ 0fs, frﬁ)nﬂﬂ(d'HBeJSlSS}O%ﬂﬁleIHmSHg) 6.93 (d, J
65]?I| aced under an’at nosphere of and heated to 5

ariip), H89'I(he’—s®§rﬂ?h§ - ers? - "Hbﬁnelﬂ)aﬁ&&@@%mgwdo%w —3.02
0 u and the
(m, 2H) 05 O teh dgéﬁdgélr@d%@g%ﬂ%?{g%su%gﬁt@& 2, 3% g
of a tan povvder Fl ash chromat ography on silica gel
[9.1 CH2C12/ (9.1 MeOH Et3N)] afforded 38 ng of an
of f-whi te powder. Fi naExgiplRflfcation using a strong
Preparf@d] Af>-EXEARAAS fﬂuoﬁo%%vl?é"(ﬁ*?mwﬂ%ﬁdﬁ- Pyhethyl)-1H-indazol-5-
VEOH NF4OH) afforde 5-11-(2¢
yhfuro( @+cipiriddi- MSLQ\dn):élembhleﬂl&bl ndazol 5-yl)-2-(4-(trifluo
romet hyl ) phenyl )furo [3,2-c]pyridin- 4(5H)-one as a
white powder. Foll ow tlhe procedure of Exanple 9,
the HO salt was prepared to afford the title
conpound as a white. pogder- np 252-254 C, tH NMR (500
MHz, DMSO-d6) 6 9.79-9.%68 (br s, 1H, NH), 8.29 (s,

1 8.12 d = f 86
(I;) J —F8.g) O,] 2 &]1 (s 1}£§eml %%%&ére j”znl_&z;N O,

: ") 6. 95 (Mjolec arw h@ 5HZ39 J
, 3.79- 3 71 (m 2H) 22308

2H) 209199(m 2H) 193181

[00114&m F(ﬁl@vln S,Ihe rdledurd93f [EMaﬁ"lpiél] 11, V\QJtzos%étQ&Mgo% chloro-2-
/ US2008/ 050609 51 Exanpl e

fluorophepgb@ionsr apy riodi Zacmelybpglerfylb@lor(@ 2y rtheltitldi epmpopinil ehymg,

33%) Wi AP UEhof e Ry MO8 Gt 256728 b S P2 Bso-d
10. 12%?)5%&2%@31;) Exag s, Neps7.963dd,1/ €8.4, 4.5 HAN1My] 2oyl BES (m,
2H), 7.74 (d, J = 7.5 Hz, 1H), 7.68 (d, J = 11.0 Hz, 1H), 7.52 (br d, J == 8.5 Hz, 1H), 7.48
(d, J=8.5 Hz, 1H), 7.36 (s, 1H), 6.94 (d, J= 7.5 Hz, 1H), 4.92—4.80 (m, 2H), 3.80-3 71
(m, 2H), 3.60-3.49 (m, 2H), 3 13-3.01 (m, 2H), 2.07-1 92 (m, 2H), 1.90-1.80 (m, 2H);

ESIMS m/z 477 [M+H] .

Example 15
Preparation of 2-(4-Fluorophenyl)-5-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-
yvDfuro[3.2-c]pyridin-4(5H)-one hydrochloride

a) 2-Bromo-5-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)furo[3,2-c]pyridin-4(5H)-one



N O J 2HC1 [00118]
2-Brono-5-(1-(2-(pyrrolidm1l-yl)ethyl)-1H

WO ews086489 y| ) f ur o[ 3, 2-c] pyri din- 4(5H)-one (14BCTS2008/050609
0. 340 nmol ), Pd(PPh3)2C 245139 ng, 0.034 nmmol) and
hexarrethyldltln(o 14 68 mmol) were diluted with
anhydr ous DMSO %t [hemies Bdrtnilm,$HIRINOBN was

bubbl ed W|t heat dékadt §1a8042€07 Once t he
oi | ra ure reached 8dolgulat WeighiBbP9 ng was
di scontl and the reaction mxure was stirred at

80 C for 45 m n under N2 atnosphere. The sol ution was

100113400l éZiChL@doqﬂhﬂ)wgdhdm bhdrgplmmde( 60 3y, | Phenmels wiasiadded to
o susp P P L B E SN BB R it e 0570

mmol) ndsey e, (The %%Hﬂdﬁnol?-nbﬁﬁmr&xs DMS® @yl Jdamtethe Irééulting
0. 340 mmol

ny, and PdéPPhS }1 , 0.034 mmol) were
suspengiop v esd stiggdk At gnHy detodl 1GymL) wre addegdyqnd Hg aqueous
u n deg € 1 d
suspenfi 3 B (120, CPRE SO, Wl P RREE feugel DrixeBBC Fiash
chromaogﬂaphiy oEtsﬂ]é@ g€l4a 75t9.75: Msl\/la"ﬂcﬂié@l{@(hlg’(ﬁt lh@tOEENHh@HQ]] afforded
sol u s washed with ani c

the tlt@oqqmnoaﬁd Was %s"ﬁ &t % %ng%tr Vﬂé“( Qowd%ovvﬁh?&%d faking those

rt&yﬁrE A and concentrated under reduced pressure
repo lafx%ﬁfg of a tan powder. Flash chronat ography

on silica gel [9 1 CHA2/(9:1 MeOH Et3N)] yielded 46

o) 2-Pufiopeie e oBRitBrER s - edigof 3y Dsep yelpuridin

4(5H)-ofe Q%dfmmg{q)dem cron, HOwith 0.05% TFA and CH3CN with

0. 05% TFA) vyi el ded 2-(5-chloropyridin-2-yl)-5-(1-(2-
(pyrrolidin-1-yl)ethyl i ndazol -5-yl ) furo[ 3, 2-c] pyr
i din-4(5H)-one (9 ny, as a white powder.

was prepared to afford\the title conpound as a white

solid: np 268-270 C. 1H{NWR (500 MHz, DMSO- d6) 6
9.72-9.60 (br Q. Hy 8.72 cclﬁnucehorznuﬁ ¢H,, diF,0,
8. 28 )., 8 ~7J= 8.5, 2.5ExddeMastHys.167 98 (d,

| 7.94- 789 (m 2H) MoTecmerdghtJ78:957 5
1H) ,754 br d, J = 8.0 Hz, 1,

[0011(5 9255&3 § (gézépgr{ol d1n 14 I_beﬂlygolﬁ rgi%acgjrg Hﬁhﬁ%[l;%_c% yr1

4(5]10-8n@(82ln%5 0(1% maid)), 4JﬂLQ,1ophe83abc6rﬁmc2dd)d (30551; 0B1 Tﬁ‘lrii0146Q2C03
[M+ H +. WO 2008/ 086409 PCT/ US2008/ 050609 52 ExanE

(53 mg . 3% g)ﬁg)‘lh@qdo]ﬁd(gfhg)zdg (13 mg, 0.019 mmol) were diluted with anhydrous

r

DMS(?%%%}?ZL e g thd F%%?lﬂ% [Sgs,p%g[%§% y&???%@%é(gﬂglfeg ﬁée/ciuzu% Byelsguré' e 45

Theohu@pﬂmlsmnlwte pac® und& zhez[rimaﬁheFooﬁm and Wﬁ@@ﬂz@a\lﬁﬁz 5h.
Exact Mass: 478 f}k N Mol ec q 478.95 6
The Susmswflo‘@a%aolqﬂomdo wwds Shauraiore RGRI aHspgnsion was
ﬁltere(p&ﬁd ﬁl‘é*%%hdi L '(ﬁ‘ﬁd %nﬁéﬂ'ﬁ%ﬁﬁ’&ﬁ%}é@sg&rt@rﬁfﬁ)rd 3%inkk BPE tan powder.
hl or ophenyl boronic acid, the title conpound (32 ng,
Flash ®5@/@1atm,g@ppy epaliedgeld8a:15 MTBE/(9 1 EtOH/Et;N)] afforded 26 mg of an

According to the proceg?re of Exanple 9, the HO salt

oft-white powder. The powder was dissolved in CH,Cl; (10 mL) and activated charcoal
was added. The resulting suspension was stirred at 25°C for 10 min. The suspension was
filtered through Celite and the filtrate was concentrated under reduced pressure to give
22 mg of an off-white powder. Final purification by preparative HPLC (Phenomenex
Luna C18 (2), 250.0 x 50.0 mm, 10 micron, H,O with 0.05% TFA and CH3CN with
0.05% TFA) yielded 17 mg (20%) of 2-(4-fluorophenyl)-5-(1-(2-(pyrrolidin-1-yl)ethyl)-



white powder-. np 264-266 C, 'H NMR (500 MHz, DMSO- d6)
610.10-9.92 (br s, 1H NH), 8.29 (s, 1H), 7.96 (ddd,
W@ 2008/086408. 0, 2.0 Hz, 1H), 7>94-7.89 (m 2H), FTRUSHH8/050609
J= 7.5 Hz, 1H), 7.54 (dd30J= 8.0, 1.5 Hz, 1H),
lH-indecﬂéLS—?'L)fﬂlﬁo[6;21—0]@3:1!)din-ﬂ(54‘5}—c7ne37as( m] ®hlje povdder(d, Fallowing the
procedugeo nil tthgf‘é sal yfgs H:‘parffibto ;%“ @éhpgﬁlgébl?lﬁguréi}_és athite

powde13 the" 2?18Q§2d'9@3 %H)NMﬁ (?60 N8, bN/IS(?H}) 5 b.RLoko88r EMH, NH),
2H), ESI Ms niz 443 M+ H+. | e 19 Preparation
8.28 (flH), 7.95 (dd, J = 9.0, 5.0 Hz, 2H), 7.92— 789(m 2H), 7.67 (d, g 7.5 Hz, 1H),

2-(2,4-Difluoyo 1) a5-(1- (2 (pyL ok idi n- 1~y yl)
7.56 (£ f&ﬁ. ﬁag'g&r é‘Bf—y’th%T ij][{g 7(2316 %&— 2029 b % 2%99%)9?25‘ /}L s
Hz, 1Hnydrachlsgrien® Nsbd3 2 nCorm xed—3Fr gl ), 3.14-3.05 (m, 2H
’ @GHZSClFZ(I\MOg@ Exact l\/ggs Zn% 15 WN l\)bl ecul ar( )
2.09-\g8 @ht2H)406809U8Q (mRH); ESH MOP/613) [er@ the procedure
of Exanple 11, but substituting 2,4-difluoro
phenyl boroni c acid for 2-chl orophenyl boronic acid, the
titI e corrpound (24 ng, EX8¥plewas prepared as a white
G, tH NMVR (500 Mz, DVBO.d6)
H-ipdazgl- 0)- -(trifueye- 7 96
(d, J= 7.5 Hz, 1H),
) ) l%g(ddd J= 9.5, 9.5,
2.5 Hz, 1H), 7.30 (ddd/~3= 8.5, 8.5, 2.5 Hz, 1H),
7.28 (d, J= 3.0 Hz, 1 6.94 (d, J= 7.5 Hz, 1H), 4.88
(t, J= 6.0 Hz, 2H), 3;,78-3.70 (m 2H), 3.59-3.51(m
2H), 3.12-3.01 (chzH) 2.06-1.97 (m 2H), 1.90- 1.80
(m 2H); ESI M5 %I[M+H]+ Exanpl e 20 WO
2008/ 086409 PC /%50609 58n&Aia@padaili: enH9fCIF,N,0,
uor a- 4-e heny| ) - 5- (1- (2- ( Pyerdisi: @551yl ) e
‘ '/ndzo}\I 5 yI ) fur o[ 3, 2- c] pWolehilan We{ebty280ne
g N F Chemi cal Fornula: C27H26CLFN402 N

[OOIIﬁXHéChf 310 ey e Do e o BRink e i

4(5]10J8H& (ggbﬁl | tod Remet fh%ﬂﬁﬂiro%rﬁ&hﬁ{ﬂhenﬁb&ﬂmcb%l@mﬂ gl 21
or ophenyl boroni ¢ aci d he title conpound (21

mmol)nﬁzc@g%4 Was b 39riapab e Rl(BPwiCle(Idowee?. OZWHEGBM@Imdﬂuted
with aﬁmdrmg %S@B% Tw ahc}?@ﬁ g@l% SS&%G%S?% %‘vgli a(s%edglgid(aa réduced

pressur]3=f02 A8 nkild , Tiab‘%usp@nsl&ﬁwa{ ﬁldcedJundeB a® atnfbsPhdri of Alrland Reaféd to
= 7.5 Hz, 1H), 7.53 (dd 9.0, 2.0 Hz, |

o H) ,
95 °C 012% h( dThe guspension Pgs caglgd amd %qusga(i(dﬁgi ke, reglgg qqyeous
suspen‘glon Gvar fferedlddl thé sSf $hs drddd hddr F&iucgd_gressure to afford 78 mg of

a tan powder. Flash chromatography on silica gel [9:1 CH,CL/(9'1 MeOH/Et;N)]

S-S~ == o

afforded 38 mg of an off-white powder. Final purification using a strong cation exchanger
(SCX) column (MeOH to 7:1 MeOH/NH4OH) afforded 16 mg (17%) of 5-(1-(2-
(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)-2-(4-(trifluoromethyl)phenyl)furo[ 3,2-c]pyridin-
4(5H)-one as a white powder. Following the procedure of Example 9, the HCI salt was
prepared to afford the title compound as a white powder' mp 252-254 °C; "H NMR (500
MHz, DMSO-ds) § 9.79-9.68 (br's, 1H, NH), 8.29 (s, 1H), 8.12 (d, J = 8.0 Hz, 2H), 7.94—
7.88 (m, 2H), 7.86 (d, J = 8.0 Hz, 2H), 7.81 (s, 1H), 7.73 (d, J = 7.0 Hz, 1H), 7.56-7.51
(m, 1H), 6.95 (d, J = 7.0 Hz, 1H), 4.90-4.82 (m, 2H), 3.79-3.71 (m, 2H), 3.62-3.53 (m,
2H), 3.15-3.04 (m, 2H), 2.09-1.99 (m, 2H), 1.93-1.81 (m, 2H); ESI MS m/z 493
[M+H]".



3.78-3.72 (m 2H), 3.60-3.52 (m 2H), 3.12-3.03 (m

2H), 2.39 (s, 3H), 2.07-1,98 (m 2H), 1.90-1.81 (m
WQ@Rog/0&309 M5 nf z 457 [M + H +. Exanpl e 21 PrepBCHUSN8/050609

of 5-(1-(2-(Pyrrolidin-I-$1)ethyl)-1Hindazol -5-yl)-2

p-tolylfuro[3,2- c]pyridin-4(5H)-one hydrochloride 0 /

N N Chem cal Fornmul a: 402 N Exact Mass:

474.18 H3C N Mol ecul ar

2-(5-ChRkd RdG 4/ Hs o @%‘Jr

7TH27
%@E@ﬁd 474.98 0 -HO [00122]

b BdiRT1 - FPeR)- £ ]iﬁdazgl‘li-vl)furoB 2-

substltutlng p-t ol yI
1 ﬂ [© i

poroni ¢ aci'd for

) jlec aci d and trlturatlng the free
base MAth EtCﬁc and tol

ne, the title conmpound (19

ng, 19% was prepared &s an off-white powder: np
262-264 C, 1H NWR (500NWMHz, DWMSO d6) 810.12-9.99 (br
s, 1H, NH), 8.26 (br s 1H), 7.92-7.75 (m 2H), 7.79
(d, J = 8.0 Hz, 2H), 7 5(d, J:7. O FE | H, 7.51
(br d, N7.47 (s, 31 (d, J=28.0
Hz, 2H) .5NHz, 1H)$ hel&w "%1“179%?9% 1N
3.6%-3. 45 (m 3”% (m
2idi-1.98 (m 28 BT 8 m

2H) ; 439

[M+ H +., Exanple 22 1-1 ;ifi t,

00118]t 1-BrddysLdim=@Byirbildim (ybyef (IP]—'irfd%lkcbldS-lﬁl 3,2-clpyridin-
o yi%f (F( 1(\’EEIIndazolylr)?e}gd)furo yDfuro[3,2-¢]pyridin
n

ASH)e]oyR 145 nog( 59034%@@@1»1 PR e R B80g G364gmmol) and

e ESLHORGSONR b N T B GEARG )

the resiyRing Gulugibn W%iis Q)hbbledlaﬁfth‘}@z witte K2idDREREZ3] toFR0l IWOREE thB®il bath

procedur e of |e 11, but substltutlng@ . ,
temper,gm awbeceSBoﬁo ﬁb%bU®@na wes lissppimieddant theyiepgtionggixure was

stlrred];?g ’r8 Og‘;g @(Lr%@ Rhe ﬂ)ﬂi&gfﬁ 0 Q’En?o sg\ﬁérg "Itﬂé idt%)h%&i%@?éfg%d&?ﬂuted

was prepared as a
with EtGANKR (h00 THelzesubdivis@rgatt s@ﬁﬁorﬁ@aﬂ.@zaﬂiéd(vbi[h Brineldﬂ x 50 mL),
dried (I(\I\f?%r ’Nagﬁés a%g é}g%%_%ﬁra%d6o d%d ;L&d{lc _q_;')re?s,ul;%l re§_1 27§Pp7no 5-
chloroﬁﬁ1d1ﬂé‘@1747 }_g 20 640 m]frrolg aid @GSPPH;% '(39- 11557 d@%&b mnblrwglzeodﬂuted

with a(jhy:dr(msg)MﬁO 4 h@L) 4T }QOreéml‘;lngJ sc:lu‘@orOwaHzlggagf;@d wigh Pbs Bedrgl to
10-.3..01
110 é%ﬁ%%%&a@n?e%ag[ur(e@%é@ﬂ gh? mlu‘%?_lﬁ W(clkgfozl% %pﬁkcﬁ(ﬁlg mL)

was a({dMi ind e dexaiay sﬁ)lL?eﬁ)nR{Iz%Rﬂisﬁéd Qﬂi’[hQ{zO (10 mL). The orgamc solution
2-(5- Fluoroflyrldln -yl )-5-(2-(2-(pyrrolidin-1-yl)eth
was woghed path bideez &1 = 80 mylh) fdiied pser2NedSRardndi apnagnstajedoyngler reduced

pressulci:I Hy %f&ccpgg rrhg of a tan powder. Flash chromatography on silica gel [9:1
CH:CL/(9:1 MeOH/Et;N)] yielded 46 mg of a white powder.
preparative HPLC (Phenomenex Luna C18 (2), 250.0 x 50.0 mm, 10 micron, H,O with
0.05% TFA and CH3;CN with 0.05% TFA) yielded 2-(5-chloropyridin-2-yl)-5-(1-(2-
(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)furo[3,2-c]pyridin-4(5SH)-one (9 mg, 6%) as a

Final purification by

white powder.
afford the title compound as a white solid: mp 268-270 °C; '"H NMR (500 MHz, DMSO-
ds) 8 9.72-9.60 (br s, 1H, NH), 8.72 (d, J=2.5 Hz, 1H), 8.28 (s, 1H), 8.08 (dd, /=8.5,2.5
Hz, 1H), 798 (d, J = 8.5 Hz, 1H), 7.94-7 89 (m, 2H), 7.74 (d, J = 7.5 Hz, 1H), 7 65 (s,
1H), 7.54 (br d, J = 8.0 Hz, 1H), 6.95 (d, J = 7.5 Hz, 1H), 4.90-4.82 (m, 2H), 3.80-3 73
(m, 2H), 3.63-3.51 (m, 2H), 3 14-3.03 (m, 2H), 2.07-1 95 (m, 2H), 1.91-1.82 (m, 2H);
ESI MS m/z 460 [M + H]".

According to the procedure of Example 9, the HCI salt was prepared to



/~ 0/ NN Chem cal Formula: C25H24C12FN502 N ~~/)

Exact Mass: 515.13 F I N\ Ml ecular Weight: 516. 39
WQRi0%/0864D9 O [ 00124] Fol | owi ng the procedure of PEREAPLE050609

17, but substituting 2-br&ho-5- fluoropyridine for

2- brono-5-chl oropyridine, the title conpound (26 ny,

13% was prepared as el | qw powder; np 266-268 C
tH NVMR (500 MHz, DNBOMZ? 10.19 (br s, 1H,

Prepar&H)n ot82 @Fﬂ;@ropﬁm@} 5 (i"%z (Mohdﬁl ?%1)étﬁv1) Ha*imd&o@é (OlcI

vl)mromz-cMrldmmmmam? 54 (dd J = 9 o 1 5 Hz
1H), 6.94 (d, J = 7.5-H, 489(tJ:60HZ

2H), 3.78-3. 71 ( H)q ol 02
(m 2H), 2. @1 Sb C(ae%n@ms 7%;(? (?
‘ . M | e~24 Pr epﬁ()l@ftulapﬁfel t: 478.95

) 5-(1-4@1(pyrrolidin-1-yl)yethyl)-1Hin
dazof- 5- @ o[ 3, 2- c] pyri di n-4(5H) - one

[001 1%2 %@%ﬁ%\@% é)qgﬁg‘g( ol ]@‘Jf\%g;)%nl b9 t fgﬁ e s orophenylboromc

acid fon&-gtivropBdhylbdroiddiadid - te (ﬂtM@oﬁ@@Bﬁcﬂ)GﬁMﬁh@ 35%) was prepared as a
PCT/ US2008/ 0506 55 [00125] Follo roced
white B dsTaBl 204300501 '3 SBYRI 00 MGS ?Mﬁ“&%@ﬁw B S. 11,
14t
NH), ﬂ%@l%iﬂp{f@ﬁﬁyf“@m% 0 Efbeﬁl lﬂ) ”’P@é‘@ @%ﬂggﬁ d,J 1H7 5

ared as
Hz, IHIVR 5¢500, MH8,0, DSz dBY), 8]50 1@61@1, (DH) (b45-9, 3710111 ZIHBI) 730 (d J

=3 O%nl%@rﬁ g?ﬁé ;?b—%'?)ﬂz @ﬁﬁ &éj(t ‘7]! 5@3}%%@3@@ 7,2|2( ,Z_D 360—
3.51 (IK ﬁ@) § 15223 Q)m(n%b'ﬁ—l) 270&'31 o7 g@ 2(1{51 119'r|11 36 @gzlgﬂéﬁlslzbrrns m/z 443
[M+Ii]H) 359352(m 2H) 312303(rr{ 2H), 2.07-1.98

(m 2H), 1 90-1.81 (m 2H); ESI Ms mlz 426 [M+ H +,
Exanpl e 25 Preparatio n,t id"I"l

n-1-yl)ethyl)-1H i ndazgkarkple 19
yl)furo[ 3, 2.c] pyri di n- 4(]5Fﬁ-one.hydrochl oride F\ O
Prepar3 2 -ObRiegrophenyhhis anwrelaigd v ethyhckHnlgzol-5-

o Sl SN ARLE SR MELGN - 476. 96

Chemical Formula: C,.H,,CIF,N,O,

N N
PO UYVIS
/ Exact Mass: 496.15
FM Molecular Weight: 496.94
o P *HC1

[00120] Following the procedure of Example 11, but substituting 2,4-difluoro-
phenylboronic acid for 2-chlorophenylboronic acid, the title compound (24 mg, 28%) was
prepared as a white powder: mp 256258 °C; '"H NMR (500 MHz, DMSO-dy) & 10.15—
9.90 (br s, 1H, NH), 8.29 (s, 1H), 8.03-7.96 (m, 1H), 7.94-7.88 (m, 2H), 7.72 (d, J = 7.5
Hz, 1H), 7.53 (dd, J=9.0, 1 5 Hz, 1H), 7.52 (ddd, /= 9.5, 9.5, 2.5 Hz, 1H), 7.30 (ddd, J =
8.5,8.5,2.5 Hz, 1H), 7.28 (d, /= 3.0 Hz, 1H), 6.94 (d, J= 7.5 Hz, 1H), 4.88 (t, J= 6.0 Hz,
2H), 3.78-3.70 (m, 2H), 3.59-3.51 (m, 2H), 3.12-3.01 (m, 2H), 2.06-1.97 (m, 2H), 1.90—
1.80 (m, 2H); ESI MS m/z 461 [M + H]".

Example 20



3 -HO N=N 0 [00126] Foll ow ng the procedure of
Exanple 17, but substituting 3-brono-6-
woreiokpsqaye i dazne for 2-brono-5-chl oropyri di ne, P€TIES2008/050609
title conpound (33 ng, 4%3 was prepared as a yellow
Preparptoodieti 2-(2¥Plud 24 -284h yGhhehiA) ISNR-(C SO Orrdidin- 1 BVBMHRyH6)//-indazol-5-
H)y, 8.29 (s, 1H), 8.14 (d,
idq 1 2H) 783(3 1H), 7.77

(d, j: 7.3 Hz, 1H), 7,72, OHz 7.55 (dd,
(. 855’:%12 ﬁiomxﬂ (s mg@gﬁ%ﬁ@‘“%m
%l:'% @ al ZH)HCEél 6'2\;/5 mz%d@lﬁ P "%48)

Preparat i on®of
[001213 R}bwﬂgﬂ Itmr grcy:bdurB c(flEz(;eZnIﬂaylrlr Glut Gubstitutitly) etflayto-4-hidthyl-

ndazol - urof 3, 2 c]pyrldln 6‘§5H)-one
phenyla?lﬁwra&moesr%ﬂéorpph@ylhoméw% the:gtlenspaposly ) sug. 2N Was

prepar%? g§hl%%w%gg%f§@7gwé;%% pr oc%r e %&b&g ol

10.06 aol,s Dt NEYEs28 (Ut HRG . 22 (A /- Dot SHRMYO0 (dpy = 110 qallzneH) 7 83
or 2-chl orophenyl boronic acid, the tit Ie co

<dd T 0. S Dy AR Tt e B 8za Whi 7 @dudien 0. o Brolidy .26

M SR REOg, S B, 5 g,

3.78-3(T8 (1RH}H), 3603\ eﬁzcmﬂp%mg (BC('EA USPOQSI0G06HY, 2.66-1( 28 (m,
7. 55 (br d, J= 9.0 H,
2H), 1]%?8?(1&1921(1%@%3@ %57 [hiljl)H] 6. 99 J= 7.5 He,
1H), 4.87 (t, J= 6.0 Hz, 2H), 380371(m oH)
3623.53(m 2H), 3.15- 3.04 (m 2H), 2.07-1.96 (m
2H) 1.92- 81(m 2I—|),_E@l>1_6l¥!$n12 427 [M + H] +.

c]pvrlcﬁﬁ hw}h &ﬁﬁvﬂﬂ%ﬁ@ﬁdé y| )fur 0[ 3 2 C] pyrl di ne- 4- one

hydr ochl ori de a) (4 Chl or ophenyl) 5-(1- (2-norpholino
et hyl ) -1Hi ndazol - ) f , 2-c] pyridine-4- one 0)

N Chem cal For MJG ’V 03 Chémb@Ctorivils <., H,CAN 05 O
N Mol i 4. 97 Exact Mass: 474.18

H,C Molecular Weight: 474.98

*HCl

[00122] Following the procedure of Example 11, but substituting p-tolylboronic acid for
the 2-chlorophenylboronic acid and triturating the free base with EtOAc and toluene, the
title compound (19 mg, 19%) was prepared as an off-white powder: mp 262-264 °C; 'H
NMR (500 MHz, DMSO-dg) §10.12-9.99 (br s, 1H, NH), 8.26 (br s, 1H), 7.92-7.75 (m,
2H), 7.79 (d, J = 8.0 Hz, 2H), 7.65 (d, J = 7.0 Hz, 1H), 7.51 (br d, J = 7.5 Hz, 1H), 7.47 (s,
1H), 7.31 (d, J = 8.0 Hz, 2H), 6.90 (d, J = 7.5 Hz, 1H), 4.91-4.79 (m, 2H), 3.81-3.68 (m,
2H), 3.67-3.45 (m, 2H), 3.15-2.97 (m, 2H), 2.50 (s, 3H), 2.11-1 98 (m, 2H), 1.95-1 79
(m, 2H); ESI MS m/z 439 [M + H]".

Example 22
Preparation of 2-(Pyridin-3-y1)-5-(1-(2-(pyrrolidin- 1 -yDethy)-1 H-indazol-5-yDfuro[3.2-
¢lpyridin-4(5H)-one dihydrochloride




N CL O/ O/ [00128] Follow ng the procedure of
Exanple 3 (step d), but substituting norpholine for
w@ Rjosasdaydr oxynet hyl pyrrol i dine, the title conpouns2008@&0609
ny, 26% was prepared as & 1ight vyellow powder; tH
NMR (500 MHz, CDCl13) 6/_8_\05 (s, 1H), 7.73-7.72 (m

3"%6 7d54 (d, og)@/@m gl)(CheKnAFFOYIﬁ%aZG%H% N%o -
. S, oot MBss
Hz / 1 A H6 (N =7 2814:5 2l-|)Mol&u@9w£1ght W 4.5

Hz \4H) , 8- = 2.53 (t, J= 45 He,
4H); ESI I\/Brﬂz 475[M+ H +.

)
[00123]- (Epliomiing dgmgmp(jurg c(f]_Egzgnp{grlrihdjui rsobstituting pyridine-3-boronic

Hin a ol ro C riad
scid 1) | SRt R Sp e b TS gy
mg, 7%)(&@@ Mpsied abhAvHii2 poWeecuiparss\M@@m IPEMQSOOCMNZ NMSO-
§00129 Fol | owi ng the procedure of Exan%
d) 51@513'3;1) ey, (blb&tlfédBHM gi (adeB, £0 (d, /=45 Hz, 1H), 832 8.27 (m,

A T,

J=38. o(, R)& ﬁi (HE hlsgr(epﬂiﬁb)% ﬁz(ﬂH)( 3-dZdhy erox ety 14) guy ) rp4= 6.0
| n I N aZO -0-
Hz, 205 Bigr 5178, (o OV B hes GogRd) 3 He 3101 fre WomBcind o6 4, 2H).

100 RO EF MG BE B € ow powcer . 260- 268 C
deconpose; tH NVMR (500 MHz, DVSO- d6) 6 10.22 (br s,

1H), 8.28 (s, 1H), 793790 gm 4H), 7.69 (d, J= 7.5
Hz, 1H), 7.63 (s, 1H), Eyample?353 (1 3H), 6.91 (d, J=

Prepath'i(ﬁl (HZ2-( Slmorq%vﬁ&n(éoﬁl) @-( 1 % bD( pvr4o 1%-4=\@)Qﬂﬂvbf 1/Wind3E)1:5-
371 (br m 4H)y, 3.57-3.55 (m 2ZH), 3.2/-3.22 (m 2H);

yDfuroEBR-ciBridine4(475-dnkdihyiifoehloHBe C ( Met hod A)  98. 0% (AUC) ,

tR = 15.6 mn. Exarrpl Preparat|on of

2- (4- Chl or ophenyl ) Z|n t in

dazol - 5-yl)fu o[/ii{;ir m“’algl 2#%@ e %ﬁe%za)

orophe [,3, 2-¢c
“%§$§%|§§§22|ne-

Ypshi ANyl ) - Hipgazol - 1-
[00124] Following the procedure of Example 17, but substituting 2-bromo-5-

I _Nboxyll a Boc

fluoropyridine for 2-bromo-5-chloropyridine, the title compound (26 mg, 13%) was
prepared as a yellow powder: mp 266-268 °C; '"H NMR (500 MHz, DMSO-ds) 6 10.27—
10.19 (br s, 1H, NH), 8.68 (d, J= 2.5 Hz, 1H), 8.28 (s, 1H), 8.04 (dd, J=9.0, 4.5 Hz, 1H),
7.94-7.87 (m, 3H), 7.73 (d, J= 7.5 Hz, 1H), 7.58 (s, 1H), 7.54 (dd, J= 9.0, 1.5 Hz, 1H),
6.94 (d, /=175 Hz, 1H), 4.89 (t, J = 6.0 Hz, 2H), 3.78-3.71 (m, 2H), 3.65-3.49 (m, 2H),
3.11-3.02 (m, 2H), 2.06-1 95 (m, 2H), 1.89-1.81 (m, 2H); ESI MS m/z 444 [M + H]".

Example 24
Preparation of 2-(Pyridin-2-yD-5-(1-(2-(pyrrolidin-1-yDethyl)-1H-indazol-5-yDfuro[3.2-
¢|pyridin-4(5H)-one dihydrochloride

0 N N Chemical Formula: C,sH,;CI,N.O,
@://N Q Exact Mass: 497.14
N Molecular Weight: 498.40




0O N Chem cal Formula: C31H32C1N504 Exact Mass:
573.21 0 N Mol ecul ar Weight: 574.07 CL O N O [00130]
wo-00080%d409 t he procedure of Exanple 3 (step d)PCDHUS2008/050609
substituting tent-butyl-155piperazi necarboxyl ate for
[00125] R) Ed2lohwirdy thie ypinexdteliydepyfrHxamiptti Yk but mbsﬂitiutihg 2 doompopyrdine for 2-

bromo%?@éqo%%r’icﬂip? ﬁ‘(@g ngeg 8 ar © 1§1gaél {Eplrlelz%\éved ag agyellow
s TR S 641 e T

8.69— 8165H)m 8168 28dd, J :2:@:HZ7JH) Hz98-1. &ﬂ)(,m,zma, 3.76+7 70 (m, THY 7.59

& J—F 55 (Hﬂ;fl) 4 461—%52 . ﬁﬁ)(gﬁ%,_asz ( 1}§)t 5,93 ad 5% 25, 1),
4.92- 4285( &n (Z}II)O'SORWW é 13 8- PEA az?{ilmliﬂk b@KI bin Bbin o8

dazol - 5- furof pyridine- '4-one Cheni cal
(m, 2Hpot. ﬁQl+1a8l @,6332)4,E$I\l5/[&m/2%dM M}é]s 473. 16 Mol ecul ar
Weight: 473.95 ON, N NC1 0O WO 2008/086409
PCT/ US2008/ 050609 58 [00131] A solution of

tent-butyl -4-(2-(5-(2- g4aipeesophenyl ) - 4- oxof uro[ 3, 2- ¢
] pyridin-5- ' |

repar(lmq}atyq -10-Wie

) %% 3 | ;%ﬁ ml EE(Z C12(1 0 m_) was treated
DHfuro Yo 95 -one Aroclﬂord 1.0 nl). The sol ution was

stirred at anbi ent terrpﬁ\ature for 1 h, and then the

sol uti on was cgnce ere It| f||

diluted with CH m neéFP’éﬁE. 2B gﬁ“ﬁﬁwz
Hoch, The HEQSY LAY 856 4

Cl2.4& x 20 nlL). The organic

extracts were washed with brine (2 x 10 nL), dried
[0012¢] N2 BiO4)ing f thet eremdaced ofohixempleatldd but ysubitdutige I-btones-6-

methle')(ﬂ?;j o%ggfo%b?o&%?;%g@a@g%n lger %ﬁ-gb o)r/n‘-plolggc\{v 7(§$| Nk 4%) was
preparg’ci")is 3 Z/elﬁﬁv f)gwde]r" rﬁg 98&"2284]9@ HW @O@%/ﬂ(-lﬂ] Dﬁf@O a% 3f0.32-
10.11 (-Hz s, 1]-]|)NHQ 889((5 1H), 8. l?r (ﬂ HE 9. Qlﬂiz lH),Q’ZLQQ "B%l (rm 2H) 7 83 (s,
1H), 7.77 (d, J=7.3 Hz, 1H), 7.72 (d, J = 9.0 Hz, 1H), 7.55 (dd, J= 8.5, 1.5 Hz, 1H), 6.98
(d,J =73 Hz, 1H), 4.89 (t, J= 5.5 Hz, 2H), 3.78-3.71 (m, 2H), 3 70-3.45 (m, 2H), 3.12—
3.01 (m, 2H), 2.68 (s, 3H), 2.06-1.98 (m, 2H), 1.90-1.81 (m, 2H); ESI MS m/z 441
[M+H]".

Preparation of 2-(Pyrimidin-2-y)-5-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-
yDfuro[3.2-c]pyridin-4(5H)-one dihydrochloride

Chemical Formula: C2 4H2 4C12N6O2

Exact Mass: 498.13
Molecular Weight: 499.39
2HC1

[00127] Followmg the procedure of Example 11, but substituting 2-
(tributylstannyl)pyrimidine for 2-chlorophenylboronic acid, the title compound (14 mg,
11%) was prepared as a white powder: mp 272-274 °C; "H NMR (500 MHz, DMSO-d)
59.91-9.82 (brs, 1H, NH), 8.92 (d, J = 5.0 Hz, 2H), 8.29 (s, 1H), 7.95-7.90 (m, 2H), 7 79



6H), 2.51 (br in, 4H), ESI Ms nlz 474 [M+ H +; HPLC
(Method A) 96.5% (AUC), tR = 14.3 mn. c)
wQ@2{08/08dabor ophenyl ) - 5- (1- ( 2- pi per azi n- 1-yl ) et hpdH/u31408/650609
dazol -5-yl)furo[ 3, 2-c] pyr&t ne- 4-one hydrochl oride H
(d, J=N.5B8E, Thpmadak, Ry, MiSabr C26H2 HE12 N 27 4£(dadt— M3k, 1H), 6.99

(=Pt Héwd iy Aot 0o n  Bhabl emoPitodiy &5 et 315

3.04 (rﬁui}i)t bloyli B (&; ﬁﬂ; Clhéz(lflcmitﬁmh)) BSINMS m/z 427 [M + H]"
2- pl perazi n- 1y y)-lH-lndazoI 5-yl)furo[ 3, 2-c] py

r| di ne-4-one hydrochl ori de for (R)-
2- (4-chl or ophenyl )-5-(1- 1g}%7hydr oxynet hyl ) pyrrolidin
-1-yl)ethyl)-1H i ndazoF*8t
Prepar¥tiorf $F D{BCRoed kI 11 @A Bholinbethy i 1 FRina SRS R 2.0
ng, 78@1 was prepared as an orange-yell ow powder: np
c]pyridnogd-v0e hylrgeldemdsose; ' H NVR (500 MHz, DMSO d6) 6 8.59
(br s, 2H), 8. 18 (s, 1H), 7.92 (d, J= 8.5 Hz, 2H),
7.86-7.84 (m 2H), 7.70 (d, J=7.5 Hz, 1H), 7.64 (s,
a) 2- (41(Ei)loro¥)h5r7y1)( ﬁ-.(l%itnﬁ)rlﬁldﬂhoetﬁﬁl) 1 Hfind&rotk5- yli)ﬁlr&\pi D chigridihkdd-
d, J=7.5 Hz, 1H), 4.63 (br s, 2H), 3.05-2.81
one (m 6H) 2.70-2.58 (m 4H); ESI MS mz 474 [M+ H+;
HPLC (Method A) 96. 7% (AUQ)y tR = 14.6 mn. Binding
Assay for Human Mel ani n-anc ntrating Hornone (MCH )
receptor [00132] Eval uat of the affinity of

conmpounds for the human r\We

acconpl i shed in transf eclv%{ C%eml m’ﬁﬁg 2Oy

(CHO cells det ergl ne a V\D a@@é%{ﬂg&ﬁégg&m 94

PCT/ US2008/ 050609 '@ ;:Nl gand bi ndi ng assay, as
u - :

al ., "Mol ecul ar

of the mel anin-concentrati ng
hor none/ receptor conplex: identification of critical
[00128] esliadioesng theyobeeddre of Ertandiled (stepl dadiut watistionihg nMobholine for

(R)-2- g B R GF o ALE SAmeaT b RGBEr e L ASDRPGieR e & liht
yellow$ohvddM }ﬁé&ﬁ](ﬁwﬁﬁ% Eﬁé@s Wﬁé,g}fgh £7 Z—E’ﬁﬁ;gﬁ ). 7.54 (d,J

resence he test conpound i it ai’hi ng

= 9.0 B5 I, FeigesATH(ins 3HRH. 36 &),/ -57 SNAVGHED?7.23 (SMHJaEHR (dnd= 7.0

Hz, 1 R0 o Aaly P e ks drtBeatn I PING At e 380 Bss

J= 45’:1‘1£|4nyl RO1 MXChRad7sqR + e sanples were filtered
rapi dlI'y under vacuum t hrough glass fiber filters

(GF/ B, Packard) and rinsed several tinmnes W|th an

b) 2- (45€€l Co'hg%y%qg-f(g %?%gétg%h@cﬁwgw ﬁ,er fZ (c?pyrldlne)4-

one hydrochloride

Chemical Formula: C,H,,CL,N,O,
Exact Mass: 510.12
Molecular Weight: 511.40

*HCl

0 N
7
N
o 7]
O /

[00129] Following the procedure of Example 3 (step e), but substituting 2-(4-

\/\

z

chlorophenyl)-5-(1-(2-morpholinoethyl)-1H-indazol-5-yl)furo[ 3,2-c]pyridine-4-one for
(R)-2-(4-chlorophenyl)-5-(1-(2-(2-hydroxymethyl)pyrrolidin-1-yl)ethyl)- 1 7-indazol-5-
yDfuro[3,2-c]pyridine-4-one, the title compound (34.2 mg, 86%) was prepared as a brown-



0.1% BSA using a 96-sanple cell harvester (Unifilter,
Packard). The filters were dried, then counted for
WO ae8os@bd vity in a scintillation counter (TopROLI$2008/050609
Packard) using a scintil$ation cocktail (M croscint
yellowqgo“mckarpdzéo P69 IBAcohtse;SUNMR 500 MefXla mm B a0.22 (br
cent _inhibition of the control radioli

S, 1H)s%>%%i($ 1EDpT Adihe (mndH). 350 Wat/ ge’. éé&né&t?qé?t (pAH), 7.58-7.53

; .
(m, SHRUSH 0GP 05 iz T, T30 LA, A1 s 0 lo0 GPRL ), SPER bl St
3.57-3nf%i¢rhj DERI3.27T-8q12e6s,i 2H); A8AI MSi8/20f75t [M +cHip IRILG Mlethod A)

C usi Hi.Il equation curve fitting. The
98~O%i(m(§i @i:oﬂsgégﬂ%t ant (K;) was calculated fromthe Cheng
Prusof f equation: (K = 1CS0/(1+(L/KD)), where L =
concentration of radioligand in the assay, and KD =

affinity of the radiol Egﬂnplle_Zﬁor t he receptor)

_170 % ysllﬁlroB 2-

: V1)-31 pinerazin \
c]pvrlcmeoh_@,gé ﬁ@droaﬂéﬂd/d ty AI | of the corrpounds in TabI el
exhibited K, of less than or equal to 2.0 Min the

MCHI bi nding assay. Table 1 Ex. No. Structure Mass H

a) tert-, %%@(S-Q-Q-Chlégé)@en%% o%&?@c]p&ﬂ;{i1n-§-Z%Zg)QzS/la-’lﬁjindazol-

-yl)ethﬁjplperZzn’i: HearbdkMate7. 56-7.48 (m 4H), 7.40 (t, J = 7.5
N 425 Hz, 1H), 6.91 (d, J = 7.5 Hz, 1H), 4.87 (t,
J = 6.0 ~N Hz, 2H), 3,77- 333?3 (m 2H), 3.56-3.55 (m
oH), i 3.09-3.06 (m 2% .01 (br m 2H), 1.89-1.84
(br  m2H WD 2008/ 086409 PCT/ US2008/ 050609 60 ' H
NVR (500 MHz, DMSO-d6) 6 .81 (br s, N O. 5?, 8.28 (s,

1H), 7.92-7.89 (m 4H) 68 ( hemfalF LELELEN: 1H),

7.63 (s, 1H), 7.56 8.5 Hr . 7.53
(dd, J= 9.0, 1.5%@§ 91 (é“"leﬁ“laf g’élz %ﬂ 4. 86
(t, J ' t, 3= CLNG6.0 H, 2H),
357c-1 311307(m 2H) , 201(br m

'H NMR (500 MHz

[0013@”@%1@@% thggﬂ % fe 8 8f gl;!gl)aleg (SEEQZE?) &b%t s gpt%ggge{aa&?d 1-

piperazindedrbox Plate( for (RH)Z hydr@®@dmethylpyaroQdihe, 438 t.ftie dorbpddnd (8Bl)7, mg,
5.52-5.51 (m_ 1H), 4.94-4.85

56%) was prepared as a light yellow powder: "H NMR (500 MHz, CDCl;) 6 8.04 (d, J =

1.0 Hz, 1H), 7.73-7 72 (m, 3H), 7.54 (d, /=9.0 Hz, 1H), 7.47-7.42 (m, 3H), 7.36 (d, J =

7.5 Hz, 1H), 7.25 (s, 1H), 6.68 (d, J = 7.5 Hz, 1H), 4.55 (t, J= 7 0 Hz, 2H), 3 41-3.40 (m,

4H), 2.91 (t, J = 7.0 Hz, 2H), 2.47 (br m, 4H), 1.45 (s, 9H).

b) 2-(4-Chlorophenyl)-5-(1-(2-piperazin-1-yl)ethyl)-1H-indazol-5-yl)furo[3,2-c]pyridine-

4-one

Chemical Formula: C,,H,,CIN;O,
Exact Mass: 473.16

Molecular Weight: 473.95

Cl 7]



(m 2H), 3.96-3.94 (m 1H), 3.81-3.78 (m 1H, d N
3.71-3.65 (m 3H), 3.57-3.35 (m 1H), 3.18-3.13 0/
W@ Pgos/asdup9 2. 11-1.98 (m 2H), 1.88-172 (m 2H) PEXDUS2008/650609
NMR (500 MHz, DMBO-d6) 6 862 (br s, 1H), N 8.27 (s,
[001319H) A sohfidn 701887 (atyldd)2-(57(26EtH- (h:loropheny]b Boxdb[H2;c]iddin-5-

.63 (s, 1 {.957-7.9 0 N 489
(4115 ﬁﬂéﬁquw%lﬁ@hélpl%ergzsn% incarfpaﬂylat& g b | YRR mCthh

(1.0 ni)%a§%at@m wﬂ#)tmﬂ&ﬁéa(%tlz 8c1c1(d"gl é'TQL) Thd S ufBn3whdstilRd at
3H), 3.57-3.56 (m (m 1H), 2.12-1.99

ambient rtpmgebﬂ)l‘gurq fc881- m72n(( t'hen Zhﬁ solHi@n HaNWc(eB@&Ied/i—tThe resulting film

was d@h%g Wit gﬁ@# (i%ﬁ)ba,ncégeut?h;@l\wgsa Ef&urage_d éfgllt}_(ﬁl'_gﬂleHCO3

The aq}&e@@s (a%# weds eZtr;Q»tedszh |'@HZC2H'|I3 X720(5§I%I§g Ehéa czrsg?mQ ekB#acts were

washeciL'\:\D/gtg bl;mg '(2 gxrﬂO @H) drwd4hlaz6@5|) filigred ppdiggneergragal t@%q_ld (thn title

compotlgg (32'3 0 Tﬁ) gp‘%?) @%ari %g?-@%molﬁmlg@?@)@é\dﬁg? méﬁ% 8.05

(s, 1H13705£bJ5/Ha (nfl@ﬁb37 56 (§ ﬁ5 AGHz, 1\H)1H)48 73@@7 398 m(m 7.5
Hz, IPDd723'> (ﬁ 17H)26|-ﬁ8 @H) 745 Hz, Bé)474556((t J 3=1.6 Hy, 18), %ﬂ} 288 (m,

o 365 o Py 3 e -

143 mid), 2.40-2.32 (m 1H), 2.20- ci 2.12 (m
1.86-1.71 (m 2H O (NH HCL N HNI\/R(SOOI\/HZ
DI\/SOd6)61014(brs 7 0 - N 444 2H), 8.33 (s, 1H),

T

4-one Ech@cMcmdeZl—l) 3.86 (s, 4H '"H NMR (500 MHz, DWMSO- d6)
6 9.97 (br s, 1H, Hd 8.24 (s, 1H) 796(t J =
2.0 Hz, 1H), 7.92-7.85 3H), 7.71 (s, 1H), 7.69 (d,
Hz, 1H), 8N4§(j54751(m 2H), 7.45 (dd,

1.5 Hz, 1H),

*HCl

(@] N
/EI/N
/
N
O /

Following the procedure of Example 3 (step e), but substituting 2-(4-chlorophenyl)-5-(1-
(2-piperazin-1-yl)ethyl)-1H-indazol-5-yl)furo[3,2-c]pyridine-4-one hydrochloride for (R)-
2-(4-chlorophenyl)-5-(1-(2-(2-hydroxymethyl)pyrrolidin-1-yl)ethyl)-1 H-indazol-5-

[y

7.5
8.0,
Chemical Formula: C, H,;CL,N,O,
Exact Mass: 509.14
Molecular Weight: 510.42

\/\

z

yDfuro[3,2-c]pyridine-4-one, the title compound (27.0 mg, 78%) was prepared as an
orange-yellow powder: mp 298-300 °C decompose; 'H NMR (500 MHz, DMSO-d) &
8.59 (br's, 2H), 8.18 (s, 1H), 7.92 (d, J = 8.5 Hz, 2H), 7.86-7.84 (m, 2H), 7.70 (d, J = 7.5
Hz, 1H), 7.64 (s, 1H), 7.57 (d, J= 8.5 Hz, 2H), 7.45 d, /= 10.0 Hz, 1H), 6.91 (d, J=7.5
Hz, 1H), 4.63 (br s, 2H), 3.05-2.81 (m, 6H), 2.70-2.58 (m, 4H); ESI MS m/z 474 [M +
H]"; HPLC (Method A) 96.7% (AUC), #z = 14.6 min.

Binding Assay for Human Melanin-Concentrating Hormone (MCH;) receptor
[00132] Evaluation of the affinity of compounds for the human MCH; receptor was

accomplished in transfected Chinese Hamster Ovary (CHO) cells determined in a



Cl' ~N6.92 (d, J =8.0 Hz, 1H), 4.87 (t, J = 6.0 Hz,
2H), 3.75-3.74 (m 2H), 3.55 (br, 2H), 3.08 (br, 2H),
W®2008886309 (br, 2H), 1.85-1.84 (br, 2H) W 2008POB64398/050609
PCT/ US2008/ 050609 61 59
radioligand. binding assay,. as. described. in. MacDonald et al., “Molecular characterization

involvé ?r?b(n%hnglé'ﬁd ath%%oﬁq MAF P%al%la'ilél., 52'3'.')2’17 (Q&;%? gen 7m§1¥brane
(m 2H), 7.84 (d, J=2.0 Hz, 1H), 7.74 9 493 (d, J=

homoggnBeHAS i) prateiBB weint, mpub@ed, fo2. 60 Hnin 14) 227 With!\D.l nM

1] [ﬂheﬁgggrm 1\}}(;2-_]0 1n75{15e3 fnctedbr\] ‘;%r:eégrg% th%::geét gorg]%n%g’ i&l a c;)wffer

contalrﬁﬁ% 28HhM ﬁe@és/’@n@%p}ﬁ m. 4(}))25) mM MSEB. @2ml(/IfTCa@1'|)and €59 Ohbvine
8-1.92 (m_ 2H), 1.79 (m 2H H NVR (500 Mz,

serum @WS@I@@SA) 1d\fq®pqcmﬁcotnmdmg wasr degermingd e [gesegeq of 0.1 pM

1 4-7 .8 3
et o od oy Grg st s s Bl
glass fibeslfifets (GF/B, Patkard)Lldhd s sebera] tidss (widh ah ®eSold buffer
1.8 Hz, 1H), 6.91 (d, J = 7.2 Hz, 1H) ~ 4.88 (t, J=
contairgng) 2ﬁan2H|ypes/[LF rggpi—lﬂ 43 |_‘|')OO @Myglaé;l 7501111\@11\/[%% bﬂ;M CaCl, and

0.1% %S%zus%lgg% %'Ehmgﬁg ceu?h Aes?er gg §fﬁﬂe éﬁgckargp Tﬁk"\%er&%@ dried,

then civhizted OhvE@adi6)ctyitD. 190& Qcﬁﬁllz(thm squntdd (Fgpcdlt, PAciZOd) ssing a
. IH),, 709 d J=80, 1.5 Hz, HJ 1H), 7 93-7.89 (m

scintilla ncogk‘e;ag( ro§)c1n1 O7P§thalﬁd) 1H, 7.66 (dd, J= 8.0, 1.5

[00133@‘Z T}i'e"%sulzs §7e zxﬁlsséﬁn as33'%)erceﬁt1 119113}{1&5%f %hé‘@oﬁﬁ@ldradﬁgand

specifiq kl@lndlm 871"1(6{ ICgb_vzﬂu@ (Hzncelz[:@tlon?,cailgmg Wmalf(mxuﬁa-l) 1nh1b1t10n of

contro;_sbpemﬁ 516 (ilrr{%)l a}{l'h] H%lh) coG Cﬁnﬁ( 1 S%quft %%) o%mnear

regressﬁ@rggmﬁl%ls jd'ﬂ)the N)Iﬁpelﬁoﬁd@}rve] -usﬁgSHﬂf)e don diive Bk The
8 HO 2.5 Hz, 1H), 7.94-7.89 (m 2H),

1nh1b1t1§an 'pgnS(tQm (KJ wag cglculg@d ﬂomglezsl@ngq}_’rusgﬁ)equmone (d, J=

e, 16, 6 04 (o, JRRGA RN % 607 32 (m 20,
where 3. 8Icodcehtra(ioh of radioligand in the assay, and Kp = affinity of the radioligand
for the receptor).
[00134] By methods described above, the compounds listed in Table 1 were synthesized
and tested for biological activity. All of the compounds in Table 1 exhibited K; of less

than or equal to 2.0 uM in the MCH; binding assay.

Table 1
Ex Structure Mass '"H NMR Data
No - S[!CC
{7 "H NMR (500 MHz, DMSO-dy) § 10.07 (bs,
N 0.5H), 8.28 (s, 1H), 7.92-7.89 (m, 4H), 7.66 (d, J
el S =7.5Hz, 1H), 7.56-7.48 (m, 4H), 7.40 (. J=7.5
1 o N 425 | Hz, 1H), 6.91 (d.J = 7.5 Hz, 1H). 4.87 (. J= 6.0
@DN Hz, 2H), 3.77-3.73 (m, 2H), 3.56-3.55 (m, 2H),
am: 3.09-3.06 (m, 2H), 2.01 (br m, 2H), 1.89-1.84 (br
0N m, 2H)




F 2H), 3.63-3.50 (m 2H), 3.15-3.03 (m 2H), 2.08-

1.97 (m 2H), 1.92-1.80 (m 2H H NVR (500 Mz,
WOMBO0sBY9 6 10.20-10.10 C NJ (br s, 1H, NH), BCRBS088/050609

1H), 8.01 (dd, J= 8.3, 6.6 Hz, 1H), 7.92 (d, J= 9.0

Hz, 1H), 7.90 (d = 1.8 HC'HRrR GddMHA DRESOLA) 5 I8 1Fbr s,

6.5 Hz, 1H), 7.68(dd, J -|dS). B24@&7119. 0pn-2898mHe]), Tlddyd, J
7.53 (dd, J= §70,\1. SOA—% 1H)7,5 HOIHN. &3 GAIH(.S,56 Iy = 8.5 Hz,
72

7.44 (ddd, d= v 8. . B 2Hx 753 M, J 9.\ 16, 3 1H) 6. 91 d.=7 =
6.5 Hg, . Mt|, J= 6| 35Hz, D486 (4= 807ie-2 W"dﬁgnﬂ(
219, 3,62 (m 2H), 3. 105 %BHR3H). 677~ 3éiLﬁlm 2H). g4 1-3.0g gn
(m_2H), 1.90-1 81 (Im_2H) [ H FREY! SOt EY 25
10.12-10.05 [ 1H, NH ]HM&OOM{ZJ.WSO%)Q@WCUEIS 1H),
J= 8.5, 8.5 HC1 1H), [71.824¢711887.92~7.8R0nl) 4H)77.8%(d (S 7.5

J = 7.5 He, 14“”4#7 1H) oo - BBz (H), 793 & 1L B7Hz3! @HH), 691 @
7.52 (br d,03®§:5 > 1H JTZLSHédH) JézJéSS(mllem% 485
7.36 6.94 ({,MJHEDP mg |i). 3.8

! 31 > @0 4 -3 1H)318313
R PR T

(n., 22}7J) H<N!YF (500 M NMQ'}@@AH@D}J{?;O&))Q@%%?S 1H).
(brs, NJ 1H NH) ¥78. 28 (s} gbh)s, 11H: o1 ghtkm, 4197 68d. o= D5
Hz, HCl 2H), 7u®2:7. 89 (m | BEhin), 7666, (10,7.53=7.50.(B, 31B.6.91 (d.
1H, 7.56 (s, 1788 (bru47.5 8z 19),6.5H,53 L) 1H), .9364.84

N= 9.0, P.00.2H2,3.%2H) 9% @, Bl {18;-3.2 @, 1H).
4

(dd, 15 N w4
7c15@,_(4}¢“ .91- 4. 83 (&jo0 ng(mgHsasng(?ﬁ ), BH)-3.14
3.6373. 50 FJ)j 3.14-]3.05 (mmpi;22-b# @ ¥9. (]| BHyn. 28

(m 2H) 0 leaU 180 (m 2ZH WO 20087086409
PCT/ us2008/ 050609/ 62 ~ ' H NVRVMRQD0 VHE, DINGD,)EG).26(br s,
9.79-9.68 (br s, %l—, NH) , | 8H2928-8.27 k). 8.9242.8( dy, 4815 7.68
8.0 Hz, 2H), HCHCI> 7.9 -57. 8@. (7.5 BH)H). 7.586d.(Jd; 7.0 20 8z.0H).
Hz 2|—|) 7 81 6 493 b ,N (& A 9.0 Hz. 728). 040 (d37 =7.7 Hg 1H).
(m N&L 48( 54 8%4.87 ?H@414&—437(m
2

1H) 6- @ 1y
m 2H) H)380 361(m 3H)341(brslH)315—
P : 3.00 (m, 2H), 2.23 (br s, 1H), 1.96-1.82 (m, 2H)
HO

) Free Base "H NMR (300 MHz, CDCL) & 8.05 (s,
N 1H). 7.74-7.54 (m, 5H), 7.44-7.41 (m, 3H), 7.36
{ (d,J=7.8Hz 1H). 6.67 (d,J=7.2 Hz, 1H), 4.57

;| 475 | (LJ=6.9Hz 2H), 432 (s, 1H), 3.04 (L. J = 6.9

9 @NN Hz, 2H), 3.00-2.93 (m, 1H), 2.74 (d, J = 9.9 Hz,
pa . % 1H), 2.58-2.53 (m, 1H), 2.40-2.32 (m, 1H), 2.20—

Cl@ﬁ/\o\/ﬂ/) 2.12 (m, 1H), 1.86-1.71 (m, 2H)
o
Hal N’ﬁ TH NMR (500 MHz, DMSO-d;) & 10.14 (br s,
o N | 444 | 2H). 833 (s. 1H), 7.92-7.87 (m, 4H), 7.66 (d, J =
N 7.5 Hz, 1H), 7.63 (s. 1H), 7.57-7.54 (m, 3H),
a a /N 6.92 (d,J="7.5 Hz, 1H), 5.69 (s. 2H), 3.86 (. 4H)
O

(Nj TH NMR (500 MHz, DMSO-d;) & 9.97 (br s, 1H),

8.24 (s, 1H). 7.96 (t,J = 2.0 Hz, 1H). 7.92-7.85

-HC S (m, 3H), 7.71 (s, 1H), 7.69 (d, J = 7.5 Hz, 1H),
o N 459 | 7.54-7.51 (m, 2H), 7.45 (dd, J = 8.0, 1.5 Hz, 1H),
cl X @N 6.92 (d, J=8.0 Hz. 1H), 4.87 (t,J = 6.0 Hz. 2H).
atk 3 75-3.74 (m, 2H), 3.55 (br, 2H), 3.08 (br. 2H),

o 2.01 (br, 2H), 1.85-1.84 (br, 2H)




F 3,79-3,71 (m 2H), 3,62-3.53 (m 2H), 3.15-3.04 \
-~/ e~j~ F (m 2H), 2.09-1.99 (m 2H), 1.93-1.81
W@ p0sB89409 ' H NVR (500 MHz, DMSO-d6) 6 9. 72- 9. 6ECT/b52088/050609

N 1H NH), 8.72 (d,

J

206 Hz, 1H), 8.28 (s, 1H,

-HCl 8.08 (dd, J='8./5, 2.5 'IHZNMRK'i)"‘.’f.}.”’ﬁﬁ}@@ﬁ@?"3"55”8"9"5‘i"**i‘"s""
Hz, 17 o N 460 1M, | 7. 94 71819 mmz 1H).7.994d. ( ¢ 8.5, 1H),
7.5 Hz, 65 (S Q{n(Z 784(d.L— 0 Z,| )774
9 |1H), 6. 95 ( 34937 5 ( HZ TH),
) 6%MJ
3c14—<—§>—% (HE:nl %Ho *Qi Ao,
1M 5o4h) oH 2H
(m 2 VR (500 Wiz l@mnlz 939217@ -
NH), G. ZY (S@ , / 9b WHQ(EMR 500 MHS BMS®4 Y5 10. 14546 01
Hz, 7.94-7 (Im 2H) | @hs21 N, 8&86 1#D)57. H4- N Nnd 4B,
Hz, 1H), 7.54 (dd, J= 8.0, | LebaHzs 7.0, 1H)/7.516dd J46.7, 18Hz,
10 N (m \‘1H), 7. 45 7>37 (489 2H)1H).7.3680, (1, 7.31%d.3.-01.447, 1H), 719
-HCl 1H 6.95 (d,[ J¥ 7.5 He (gg,wszes Z}%aﬁzg(cogﬁé%éé%
2H) / .7512.17 (m 2H), 3. (s
1 !
in,— A06- 1. 97 2H <m12
§500 M:Z DVSO-d6) gg‘ 15-9. 002 69“23 19Q w
(s, 1H), 8.03-7.96)(m 1H 1st4som\@e VSO-Z 9. 9F 9B (br .
(d, J= 7.5 Hz, 1H), [7.53 FIH NH. $euE 1 dt?g(dﬂlJ—§005HZ
1.5 Hz, 1H),-n@. 5é>(ddd§9J (93— 8%<m 2 >97Hf§31) &5 77—%1(% g
11 [1H), 7.30 (ddd, J = [8.69 8 ’
-HC|C17.280(dI\BO He, 1H), ;d 151:?% Jlas
1 S0 0 7 OHz V2379372
3\59- 3-B1A m 2H),.3.1’-3 m; ngl Qm(mZH)
2H), 1.90-1.80 (m- 2H) 'H IMD /5 /!-lz V...,c»de
810. 15-10.06 (br §,| 1H NH) y“ ) 16,11
J= 9.0 Hz, FO N-lH),7 f g
12 7.83 (dd, = 8199, \457 4?68 1 ). ’
1H), 7,63 @dd@N lH) 754 (dd J 90 15Hz lH) 6.94 (d J—
o Y 7.5 Hz, 1H), 4.90-4.82 (m, 2H), 3.81-3.71 (m,
F v 2H), 3.63-3.50 (m, 2H), 3.15-3.03 (m, 2H), 2.08—
0 1.97 (m, 2H), 1.92-1.80 (m, 2H)
TH NMR (500 MHz, DMSO-d;) & 10.20-10.10
(j (br s, 1H, NH), 8.29 (s, 1H), 8.01 (dd, J=8.3. 6.0
N Hz, 1H), 7.92 (d, J= 9.0 Hz, 1H), 7.90 (d, J= 1.8
*HCI S Hz, 1H), 7.71 (d, J= 6.5 Hz, 1H), 7.68 (dd, J =
13 o N 477 | 9.0.2.8Hz 1H), 7.53 (dd. J= 9.0, 1.8 Hz. 1H),
cl i @DN 7.51 (s, 1H). 7.44 (ddd, J = 8.3. 8.0, 2.8 Hz, 1H).
. at 6.93 (d,J= 6.5 Hz. 1H), 4.89 (t. J= 6.3 Hz, 2H).
0 NF 3 76-3 70 (m. 2H), 3 58-3.52 (m, 2H). 3.10-3.02
(m. 2H), 2.05-1.98 (m, 2H), 1.90—} 81 (s, 2H)
S TH NMR (500 MHz, DMSO-d,) & 10.12-10.05
NS (br s, 1H, NH), 8.28 (s. 1H). 7.96 (dd, J=8.5. 8.5
< Hz, 1H), 7.94-7.88 (m, 2H), 7.74 (d. J = 7.5 Hz,
14 477 | 1H),7.68(d,J=11.0 Hz, 1H), 7.52 (br d. J=8.5
K I Hz, 1H), 7.48 (d, J = 8.5 Hz, 1H), 7.36 (s, 1H),
ﬁ * 6.94 (d, J=7.5 Hz, 1H), 4.92-4.80 (m, 2H),
CH\: 1 3.80-3.71 (m. 2H). 3.60-3.49 (m, 2H) 3.13-3.01
@ 1H, NH). 8.28 (s, 1H). 7.95 (dd. J = 9.0, 5.0 Hz,
HOl S 2H), 7.92-7.89 (m, 2H), 7.67 (d. J = 7.5 Hz, 1H).
15 443 | 7.56 (s. 1H). 7.53 (br d,J= 9.0 Hz, 1H). 7.36 (dd.
0 @N J=9.0,9.0 Hz, 2H), 6.91 (d, J = 7.5 Hz, 1H).
o Y 4.91-4.83 (m, 2H), 3.80-3.72 (m, 2H), 3.63-3.51
F L (m. 2H). 3.14-3.05 (m, 2H), 2.09-1.98 (m, 2H),
© 1.90-1.80 (m, 2H)




20 H3CG =9.0, 2.0 Hz, 1H), 7.26 (d, J= 12.5 Hz, 1H),
-HCl 7.23-7.18 (m 2H), 6.93 (d, J= 7.5 Hz, 1H), 4.88

W@ 2g08d86462 0 Hz, 2H), 3.78-3.72 (m 2H), 3. 60-3PGRUSIN$/050609
2H), 3.12-3.03 (m 2H), 2639 (s, 3H), 2.07- 1.98 (m

16

2H), 1.90-1.81 (m j2H) ' H NyRntRdo Mz, DN, 86)9-9 68 (br s,
610.12-9.99 (br ;s, 1H, NH) , 1HBNRR 8.09¢s, 191), 8libl)d, J = 8.0 Hz, 2H),
7.92-7.75 (m IirH) 1 VN N 43% 7.870n.CH), 73687 98 biryz, 227,81
7.65 (d, J=.7.0 1H93  RAs IHWBETNGZS 510 HiariHal7.58-751 (m.
7.5 Hz, #4% {s, 1H),| MH3a9@,/ = 10 Hz JHCH 9482 gu.GH).
Hzp,l—b> < UJ) (d, J|= 7.5 H7°-1{h (m 4H7916?¢3?@( ﬁ{;) - 2304
3.81-3.68 (m 2H), 3.67-3. 45D 20899 @ 3. bG8 @ 21

2H) ' H NMR (500 MMZ,| DVBSO- f)H, BHO8.38t10- 22 Hz(1Hy, 8938 (s1H.

2H), 2.50 (s, 3H)¢™2. 11- 1. 981 NNRY508 Mz, M85 5 9920180 (br s,
NH), 9.15 (s, H2H)) 8.60 (d 8l8=(ddLJ58HZ25HZ IHHy.98 (d. J=8.5 Hz,

17 [8.32-8.27 (m %7 9436o(d 7@4 D8Hm. 2HH) 74 MV A4 D8Hz. 1H),
G G TR R
e 1757 (dd, 9= 8.0 % i
J= W0 2fC1 9.0 Hz, 1 2H>
1o o0 2R 9.0 b, 1K) 8 . %%@PWHZ“F%I%

(m 2H), 3.10-3.01|m 2H 02’ 510 019(32<br
1.79 (m 2H) WD 2008/ 08640 égé%?{% 15

: 0 v 6) 4410 ?(d —7.46

18 8,68 ( Nﬁﬂi}z& 1H), ,4575 Jﬁ 0 Hz,

.5 Hz, 95(d '5271 tJ 6.0 Hz,
1H, 7 ﬁ% { &3 1Hn, 210, 5éb 351 ,2CLio-
1H), 6.394 6.QH).2967.95 (kiz2H), ]1I-9)1,—1.80Mn,
, 2H),13.78-3.71 (m2H), 3.65

3. 49 (m 2H) 1- 3. 02 (n 'E2MYR (006108 & 12 Hj-9.90 (br
I_

NMR ( pOG. IHNH). BB H%S 03-7.96 (m, 1H),

1.89-1.81 (m
810. 15-10. 04__ (prys,| 1 Nl—l794488%9118HBG Hzgé{%%?

19 (d, JF m ’2 0 , J= 197097855{? 5:H o
< )»
7ﬁ@7_@3m %Iﬁ) .7 5 Z 3?H§dlﬁl;69§l )y 75sz 1H),

7.56-7. 488(tJ 6.0 Hz, 2H), 3.78-3.70 (m, 2H), 3.59—
3.51 (m, 2H), 3.12-3.01 (m, 2H), 2.06-1 97 (m,
2H), 1.90-1.80 (m, 2H)

"H NMR (500 MHz, DMSO-d,) & 10.15-10.06
/ (br s, 1H, NH), 8.28 (s, 1H). 7.92 (d, J= 9.0 Hz,
N N 1H), 7.90 (d, J = 2.0 Hz, 1H), 7.83 (dd, J = 8.0,
F bl L/LN ¢ 457 | 8.0 Hz 1H), 7.70 (d, J = 7.5 Hz, 1H), 7.53 (dd. J
20 | e VY =9.0,2.0 Hz, 1H). 7.26 (d. J = 12.5 Hz. 1H),
7.23-7.18 (m, 2H), 6.93 (d, J = 7.5 Hz, 1H), 4.88
(t,J = 6.0 Hz, 2H), 3.78-3.72 (m, 2H), 3.60-3.52
(m, 2H), 3.12-3.03 (m. 2H), 2.39 (s, 3H), 2.07—
1.98 (m, 2H), 1.90-1.81 (m, 2H)

21

"H NMR (500 MHz, DMSO-dy) 510.12-9.99 (br

. s, IH, NH), 8.26 (br s, 1H), 7.92-7.75 (m, 2H),

o N Q: 439 | 7.79 (d.J=8.0 Hz, 2H). 7.65 (d, J = 7.0 Hz, 1H),

e an 4 7.51 (brd, J=7.5 Hz, 1H), 7.47 (s. 1H), 7.31 (d.
: o\ HA J=18.0Hz 2H), 6.90 (d, J= 7.5 Hz, 1H), 4.91-

4.79 (m. 2H), 3.81-3.68 (m, 2H), 3.67-3.45 (m,
2H), 3.15-2.97 (m, 2H), 2.50 (s, 3H), 2.11-1.98
(m, 2H), 1.95-1.79 (m, 2H)

TH NMR (500 MHz, DMSO-dy) &10.33-10.22
(br s, 1H, NH), 9.15 (s, 1H), 8.60 (d, J = 4.5 Hz,
. 1H), 8.32-8.27 (m, 2H), 7.93 (d, J= 9.0 Hz, 1H),

0 @\I O 426 7.91 (s, 1H), 7.77 (s, 1H), 7.72 (4. J = 7.3 Hz,
22 |\~ 7 1H), 7.57 (dd, J = 8.0, 4.8 Hz, 1H), 7.53 (brd, J =
{ % 2HCl 9.0 Hz, 1H), 6.94 (d, J= 7.3 Hz, 1H), 4.90 (1, J =

6.0 Hz, 2H). 3.75-3.70 (m, 2H), 3.60-3.48 (m.

2H), 3.10-3.01 (m, 2H), 2.05-1.95 (m, 2H), 1.90—
1.79 (m, 2H)




24 N 7.43-7.38 (m 1H), 6.95 (dd, J= 7.5, 2.0 Hz, 1H),
2HCL N b 4.92-4.85 (m 2H), 3.,78-3.71 (m 2H),

WR2@840&482 (m 2H), 3.12-3.03 (m 2H), 2.07-1POBUSI0P8/050609
2H), 1.90-1.81 (m 2H) ' NMR (500 MHz, DWMSO d6)

810.32-10. 11 (br s,| 1H, NH)'H VRG0¢ SHzIMISO-8,) 440.{7610.19
J= 9. o Hz 0 NI}ITN 441 1H)| (6F sOBL RHR$.6¢ iy J 2 Hz AHB3.28 (s,

s, 77 24544HC N{)78(31(F1&J P 4.5 Hz. 78), 84 7$E(m,
% 5% Kjﬁs“%@dd J (d:J87§)Z 1115, 138 (d i 7.54
GFM = 7.30Hz,| 1H), 4(de9( ;F" J Hz;g?
3.78-3.71 (m 2H), 3.70-3. ‘g 2 5(m_
2H), 2.68 (s, 3H), 2.06- 1 ,1841% ; ’
2H T HNVR (500 WHz, [ DVBO- p[HzZ éﬁdﬁﬁlo 115|-|10 04
NH), 8.92 (d J= 5. 0 Hz, 2H)(br 269385, Anis N W=

427 7 95 7 é s 19 i(de JH)—ﬁgﬁsklzm 4l 756,76 8.

24 55 Ztzbr d1HWJ =AY -Hzs HA b)), 7.56-492 (6, 1H).
J@ /5 NHz ;Ibll), 6. 99 (d| 7.43-Z38 (b 1Hiz 5.914e)l../ 4. BT0 it 1H).
2HCL 6. 0 Hz|, 2H), | 898033y 2H) AY8-2H) (m. 2H), 3.59-3.52

3. 62- 3. 53 (m 2H), 3.15-3. p4m(aH). 321Ry3 03xmoZ)12. @6l 9§, 2H).
2H) . 1.92- 1.81 (m 2H) 0 |—| NI\/IQ (Rnwokﬂ-ﬁl(nr)ﬂlﬁndm 6
10.22 (br s, HCL 475 1H), WJIXDMS%@?I(Q —{% 1
4H) | 7 7.5 Hz(br é% SO (7720
7.58- v (g NBN 6 i;% o gﬁh);ggg;
25 g, C iy _J2H) yqd. 02- 4,00 g(z 69§’d el H), 4 89
(¢
4H) .55 (m [CL N 2Hy, J35 H)227£J§17181|1‘|)z ).3.7603H5
N ' H NMWR (500 MHz, DMBO- d6) (&, ﬁ{)53912¢b051 (&2@"568@4&?14206—
8.18 (s, 1H), 7.92 (d, J =| 8.5 Hz98 @HH). ire086817/m34H) 28
HCL1 (m 2H), 7 70 (d, J = [/'rbnit (500 MBz, DM$&@4f 59.91L682 (105,

N 7.57 (d, J = /8j5 Hz, 2 19, ¥B). 8192 @. &= 10HQ 2Hz 8.23 H) ]H).
N 6.91 ( g ws&, 439 , | 4953.9¢ . 28). 72¢d, / 37.05lz. 1H), 7.69
26 (s. 1H), 7.55 (br d, J = 9.0 Hz, 1H), 7.49 (d. J =
C % 5.0 Hz, 1H), 6.99 (d, J=7.5 Hz, 1H), 4.87 (t, J =
~2HCl 6.0 Hz, 2H), 3.80-3.71 (m, 2H), 3.62-3.53 (m,
2H), 3.15-3.04 (m, 2H), 2.07-1.96 (m, 2H), 1.92—
1.81 (m, 2H)

_F

"H NMR (500 MHz, DMSO-dy) 5 10.22 (br s,
475 | 1H). 8.28 (s, 1H), 7.93-7.90 (m, 4H), 7.69 (d, J =

L~

27 7.5 Hz, 1H), 7.63 (s, 1H), 7.58-7.53 (m, 3H),
N 6.91 (d, J=7.5 Hz, 1H), 4.93 (br m, 2H), 4.02—
O; 4.00 (br m, 2H), 3.71 (br m, 4H), 3.57-3.55 (m,
2H), 3.27-3.22 (m, 2H)
N
( j "H NMR (500 MHz, DMSO-dj) & 8.59 (br s, 2H),
N 474 | 818 (s, 1H), 7.92 (d.J = 8.5 Hz, 2H), 7.86-7.84
28 Hel S (m, 2H). 7.70 (d, J = 7.5 Hz, 1H), 7.64 (s, 1H),
N 7.57 (d. J=8.5Hz, 2H), 745 d,J= 10.0 Hz, 1H),
J@; 6.91 (d.J= 7.5 Hz, 1H), 4.63 (br s, 2H), 3.05—
O_(ﬁ 2.81 (m, 6H), 2.70-2.58 (m, 4H)

[00135] The present invention is not limited to the compounds found in the above
examples, and many other compounds falling within the scope of the invention may also
be prepared using the procedures set forth in the above synthetic schemes. The
preparation of additional compounds of formula I using these methods will be apparent to

one of ordinary skill in the chemical arts.



Cl N2.81 (m 6H), 2.70-2.58 (m 4H) J [00135] The
present invention is not limted to the conpounds
wo ownasd4m t he above exanpl es, and many ot her PORPS2008i650609
falling within the scope @ the invention nmay also be
[0013@ €flariecention hes bdee dpscobed inr desailsetth pzmitlldan' meferéree ad ovse
nt heti c_schene Th preparation, of. additiona
embodg ‘?P;S%@‘ﬁ{f@f’i’r’t Hoilhe 4n erﬂg?ﬁgy thees %klklﬁsit iRkl Vasiations
and mERRAEER cdnDe PRE @ TviBlhD ?}%ﬁt ik ﬁcb fhBenehgsH. cal
arts. WD 2008/ 086409 PCT/ 2008/05 609 64 [00136] The
i nvention has been described in detail with particul ar
reference to some enbodinments thereof, but it will be
understood by those skilled in the art that variations
and nodifications can be effected within the spirit
and scope of the invention. WO 2008/ 086409
PCT/ US2008/ 050609 65 CLAIMS: 1 A conpound of formula
l: CH2). R R7 04::Cl11 N4 R4 R6 B NR5 wherein n
is for 2[MDs29]; Ris NRR2, wherein R and R2 are
each independently selected fromH and optionally
substituted alkyl, or R and R2, together with the N
atomto which they are attached, forma 4-7 nenbered
optionally substituted heterocyclic ring which
optionally contains 1 or 2 heteroatons in addition to
the N atom shown; R3 and R4 are each independently
selected fromH and alkyl, or RR R3 and R4 may conbi ne
to forman optionally substituted i mdazolin-2-yl; B
is aryl or heteroaryl; and R5, R6, R7 are each
i ndependently selected fromH, -OH Mds30], -0-alkyl,
al kyl, halo, -CF3, and -CN, provided that the
conpound is not one of the followwng: O NO-~ N OC
\'N WD 2008/ 086409 PCT/ US2008/ 050609



66 ON N N or O\ N NNN 2. A conpound
according to claiml1l, wherein Ris selected fromthe

w@emaps@onsi sting of pyrrolidin- | -yl, PCT/US2008/050609
2- hydroxynet hyl pyrrolidine51 -yl, 3
CLAIMBydroxypyrrolidin- | -yl, and norpholin-4-yl and

pi perazin-l-yl. 3. A conpound according to claim1l or
DA COREP TP HOTIEE| ected from S o-

hydr oxynet hyl pyrrolidin- | -yl,

CH,),

R- 2- hydr oxynet hyl pyrrol i di n- 'W/’( é\)j:é%
hydr oxypyrroki din- | -ylO an »hydr i(y%yrrol i din- |
-yl. 4. A conpetnd according any of Rclains 1 to 3
wherei n R3 a : N H 5. A conpound according
claim1, m@g sl n/R, B~arrd R4 conbine to form an
i mdazolin-2-yl which is optionally independently
whereigubstituted at each of the 1-, 4- and 5- positions

mﬁﬁh a#k¥l: 6. A conpound according to any of clains 1
o tB'8 AMBYEin nis 1 7. A conpound according to any of

R Gk &R hvicPeid RMARYH &P Breeakh ir%[e;?@ﬂgﬂﬂy seleBted Ardn@ PPN
6]

according to any of clainms ] wherein B is phenyl.
optianglbrapbstivdted ebkoh o Rg andRC I tagethg wiktetheiMatBm toakleh they
to her .with n L, S S8 fromth .
PR bt 27 A Pyl BRLTRL ol e 1A which

Loptiougiyoineingl 1, or32 h&bloafodtie ayditio toCthk OV pheshypivn;
4-trifluoronethyl pheny ano- 4-f | uor ophen

|, 2- , .
R’ and R pargieeqh) ipdepsrdanily ,selactedwfr@m% 204 plisplr epRehyand KJ may combine
; _4- |. .4k -2- neth henyl ,

oA SRER e mdpieng; o ot noxyeheny

B 2is hitylior betdroawd; layll phenyl and  4- net hyl phenyl . 10. A

s <conpound, according to any.of clains 1 tg 7 erejn

R’ RTE BiFrsagh fdlepenlently zfg%&‘&ﬁmn cOMHPREO -&-&hkgf kb halo, -CE:
wharei? B, taken together with R5, R6 and R7, is
sel ect éd fromthe group consisting of

providéd chltbatopythedi n<@mpbyundpyr iigli n-®tyl , o  of the  following:
fluoropyridin-2-yl, and pyridin-2-yl. 12. A conpound
according to claim1 whereih B\Xs pyridazine. WO
2008/ 086409 PCT/ US2008/ 050609 67 13. A conmpound
according to claim 12 wherel , taken together wth
R5, R6 and R7, is 6-nethylpgyridazine-3-yl. 14. A
compound according to claim\l wherein B is pyrimnmdine.

1




X N

10.
11.

12.

15. A conmpound according to claim 14 wherein B, taken
together with R5, R6 and R7, is pyrimdin-2-yl. 16. A

W@ 0vposid according to any of clains 1, 2, 3, BECT/BS2068/050609

7, 8, 10, 12 or 14, wheretth R5, R6, R7 are each
i ndependently selected fromH,/ -0\al kyl, al kyl, hal o,

-CF3, and -CN. 17. A acc fng claim1 which
N ( SNN NN
NNOA\ NON NN

is selected fromfthe f

or

A compound according to claim 1, wherein R is selected from the group consisting
of pyrrolidin-1-yl, 2-hydroxymethylpyrrolidin-1-yl, 3-hydroxypyrrolidin-1-yl, and
morpholin-4-yl and piperazin-1-yl.

A compound according to claim 1 or 2, wherein R is selected from S-2-
hydroxymethylpyrrolidin-1-yl, R-2-hydroxymethylpyrrolidin-1-yl, S-3-
hydroxypyrrolidin-1-yl and R-3-hydroxypyrrolidin-1-yl.

A compound according to any of claims 1 to 3 wherein R* and R* are both H.

A compound according claim 1, wherein R, R® and R* combine to form an
imidazolin-2-yl which is optionally independently substituted at each of the 1-, 4-
and 5- positions with alkyl.

A compound according to any of claims 1 to 5 whereinnis 1.

A compound according to any of claims 1 to 5 wherein n is 2[MDs31].

A compound according to any of claims 1 to 7 wherein B is phenyl.

A compound according to claim 8 wherein B, taken together with R>, R® and R, is
selected from the group consisting of phenyl, 4-chlorophenyl, 4-fluorophenyl, 3-
chlorophenyl, 2-chlorophenyl, 4-trifluoromethylphenyl, 2-cyano-4-fluorophenyl,
2.4-dichlorophenyl, 4-chloro-2-fluorophenyl, 2-chloro-4-fluorophenyl, 4-chloro-2-
methoxyphenyl, 2-fluorophenyl, 2,4-difluorophenyl, 2-fluoro-4-methylphenyl and
4-methylphenyl.

A compound according to any of claims 1 to 7 wherein B is pyridine.

A compound according to claim 10 wherein B, taken together with R’, R® and R’,
is selected from the group consisting of 5-chloropyridin-2-yl, pyridin-3-yl, 5-
fluoropyridin-2-yl, and pyridin-2-yl.

A compound according to claim 1 wherein B is pyridazine.



13.

14.
15.

16.

17.

ONCOd NN OF/ONN N
NCLON\I NFO O- O/ <N OO0/,N NF
¢-2008Mk6409 F N -C- OF p 0O ON\ F N O PAFNSPEN50609
O/ NNF\ N FN O W €008/ 086409 PCT/ US2008/ 050609
68 chimp@uid adeoMikB® Naind 12 @herdih BOtakeNtogether with R, R® and R,

N
d
N

is 6-methylpyridazine-3-yl.

A compound according to claim 1 wherein B is pyrimidine.

A compound according to claim 14 wherein B, taken together with R’, R® and R’,
is pyrimidin-2-yl.

A compound according to any of claims 1, 2, 3, 4, 5, 6, 7, 8, 10, 12 or 14, wherein
R’, R®, R” are each independently selected from H, -O-alkyl, alkyl, halo, -CF3, and
-CN.

A compound according claim 1 which is selected from the following:

71l cl 7

N N
O \ e) \
Cl
O;N mN
N N



HBC/ N ONN ONON N FI NNO-NO ON~ -N
OO/ NN VI /N HC/ \ NN=NON ONO\ N NNN
w@2008408M090 - 0 and HN ONN NCL/ 18. A pONps2ngo50609

according to any of claing 1 to 17 which is in
pharmaceutically accepraple salt form 19. A conpoun
according to claim18 i.gh is the HO salt form V\DN
2008/ 086409 PCT/ US2008/ 50609 70 20. A pharnaceutica
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18. A compound according to any of claims 1 to 17 which is in pharmaceutically

acceptable salt form.

19. A compound according to claim 18 which is the HCl salt form.
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A pharmaceutical composition comprising a compound according to any of claims

1 to 18 and a pharmaceutically acceptable carrier, excipient or diluent therefore.

A method of treating obesity, comprising administering to a patient in need of
obesity reduction an obesity-reducing effective amount of a compound according to
any of claims 1 to 18

A method of treating anxiety, comprising administering to a patient in need of such
treatment a therapeutically effective amount of a compound according to any of
claims 1 to 18.

A method of treating depression, comprising administering to a patient in need of
such treatment a therapeutically effective amount of a compound according to any
of claims 1 to 18.

A method of treating non-alcoholic fatty liver disease, comprising administering to
a patient in need of such treatment a therapeutically effective amount of a
compound according to any of claims 1 to 18.

A method of treating a disease or condition which is susceptible to treatment with
an MCH; receptor modulator, comprising administering to a patient in need thereof
a therapeutically effective amount of a compound according to any of claims 1 to

18.
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