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SUBSTI TUTED | NDAZOLES Rel ated Applications [0001]
waboos/osqpd i cation clains priority of U S, ProvPGI/oszmbs/050601
Application No. 60/884,351, filed January 10, 2007,
the contents of which are incorporated herein by
reference. Field of the Invention [0002] The invention
relates to human nel ani n- concentrating hor none ( MCH1)
recept or sSp{ REHINONIS BRI PUTED BVD!]
substituted ?%dazopgg tEat are usefuﬁ'for treating
Related Agplitayiong o phar maceut i cal conp03|t|ons conpri si ng
t.hese ds, and.to t hods fo tre
[0001] $ AP 1cgtg n]éw pr&ggy é’ﬁ}ﬁ Progﬁa)nﬁ %H 1cafipn go 6'8 883 351,
filed JAALSYTIDEDS0T, FheBeonfBAGH whiBRsK Si@Hated AOQRI by%%?énfcb! and
the muititude of co-norbidities associated wth
obeS|ty such as diabetes, dyslipidema, coronary

Field o aﬁt dlsease and certain cancers are a mjor concern
health. The currently avail abl e

[0002]PTt&Y NBE&ibh Cadlateh efoaphudsan Gfielihie-cbiRatrilipt Rrmopbe@VICH,)
have limted efficacy and side effects that |imt

receptihgeiactives entapppists fipgridinpae gubsiitypd findagates nibdl @ad usely for
r KO
treatm%/g{bea%ttg (Pncen cr@gtﬁﬁi]ggﬁggﬁtl&g S}%ﬁ%irﬁgtshe%eg%ﬂounds, and to
methodsdfontthd trestnmat afolessyi geietG dep&pshdnd entl paychéxee tBoalers in a
ef fect on food intake and body wei ght regul ation. MCH
mammals 5 cyclic 19 amino acid neuropeptide expressed in
the zona incerta and | ateral hypothal anus in response
to both energy restriction and leptin deficiency. MCH
Backgiomindknown to stinul ate feedi ng when injected into the

| at er al t t d t he mMRNA N
100031, (b5 aatictet ol Fafngp SPrar B oFSuurled 1 Rl 1 eyesish s
dlabetétl @?shi)ﬁll%l@io)coﬁﬁﬁry Rearf astR6 zﬁfélnéér@tn é’dh@e@ biroh AfbMBbfeern

|t|on anlmastreated wi th MCH show i ncr éases
for publn: @etattbosTahe unrcntly pvailblel pharmarehéend rtlserammfoc Rhmgeﬁmhof

obes1ty'r\]%'a_?ia b(l)llmllt%ds cdarco and(sege ef‘fedt%\m at Fhf_;, e1r Isgf u% tgere is a

causes O In mce YSI O En OCFI nol .

signifidyt Abdical 28¢d foE58t3er phefdycotidt 9 fd)l%%blfb@ MCH ar e
a%gophaglc and lean with increased netabaglic rate, .
[0004]Melamsconsaniatiae dpsmons ML) has een gdenifies cass an \gapgegnic

peptldr? @héﬁ%txgﬁss NgRLd, R 51?(11 el LAt bejdye% lg Wlefioh NOUGOH is a
ave e ects on o nervous "system nctions as
cyclic wed | aminRoakidz nelicopeptidsi @pr@ssedl irExthii ratd oincerfa Madardteral

oo RS e i\ S ATAATE it &
knownXoRERR1R WedRE A A8REQ4d R tHS2QPBARRBERbf ratd and the mRNA

for MCH is upregulated in the hypothalamus of genetically obese mice (ob/ob) and in

fasted control and ob/ob animals. In addition, animals treated with MCH show increases
in glucose, insulin and leptin levels, mimicking human metabolic syndrome (Gomori, A.
Chronic infusion of MCH causes obesity in mice Am. J. Physiol. Endocrinol. Metab.
284, E583, 2002). Mice lacking MCH are hypophagic and lean with increased metabolic
rate, whereas animals over-expressing MCH gain excess weight on both standard and
high fat diets. MCH is thought to have effects on other nervous system functions as well
(Rocksz, L. L. Biological Examination of Melanin Concentrating Hormone 1: Multi-

tasking 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
wheodiosrgobet ween MCH and the MCH receptor, i.ePCIVII52008/050601

antagonism may thus be used to counteract the

effects of MCH (McBriar, M D. Recent advances in the

di scovery of nel ani n-concentzati ng hornone receptor

antagonists Curr. Qpin. Drug Disc. & Dev. 9(4), 496,

tlan t4.0

protei e o R T £ i o ARET Lo iy (g
Disruptinw @lﬁttllleohl,ndlag betmgeo UV Hodndf the tMCE llex:ept()CRR4MﬂH @Qntagonism,

may thS FESher] @ goupfivit thcitests eidtH, et Bt Ress i fles in

the disdgly %&‘Qﬁ@amn tohRAGath g EMBAE ReRp@i ahiagBhid¥iClRH dRAL Drug
in + is at |east 1; R3 and R4 are each I ndependent |y

Disc. &Qe@c?(ébl 4960204). -OH and | ower alkyl; Ris -OH,
al koxy, hydroxyal koxy, al koxyal koxy, or -NRLR2,
wherein (i) RL and R2 are each independently sel ected
Brlefﬂds@mtidnamﬂh@mmml l'y substituted al kyl, or (ii) Rl
together with the N atomto whi ch they are
WOOS]aTh%%H&oPTOV gdn # Aceasdancaeyibr &y capofdvieal |of the invention, a
non-aronatic ring systemwhich optionally
CompOﬁH@tcsgﬁr]@h%qor 2 heteroatons in addition to the N atom
shown, or (iii) NRIR2, taken togetker with CR3R4 and,
if present, the CH2 between MNRIRR and CR3R4, forms a
5 to 10-menbered opt Don supst i tidked non-aromatic
ring systemwhich o 0 yont aigps 1 or 2
het eroatons in ddi;io to thes N atomshown; X is
selected fro X , -N-alkyl-, and -CH2-; R6 is
sel ected fromH and | ower alkyl; or X and CHRG are
whereingken together to form-CH=CH; WD 2008/ 086404
CT, / 6 from
i TSP BN PROE b eaaf b & SRS 1
m and p are each O or 1, provided that m + p is at least 1;

R* and R* are each independently selected from H, -OH and lower alkyl;

R is -OH, alkoxy, hydroxyalkoxy, alkoxyalkoxy, or -NR'R*, wherein (i) R' and R? are
each independently selected from H and optionally substituted alkyl, or (ii) R' and R?,
together with the N atom to which they are attached, form a 4 to 7-membered optionally
substituted non-aromatic ring system which optionally contains 1 or 2 heteroatoms in
addition to the N atom shown, or (iii) NR'R?, taken together with CR*R* and, if present,
the CH, between NR'R” and CR’R*, forms a 5 to 10-membered optionally substituted
non-aromatic ring system which optionally contains 1 or 2 heteroatoms in addition to the
N atom shown,;

X is selected from -O-, -NH-, -N-alkyl-, and -CH;-;

R® is selected from H and lower alkyl;

or X and CHR® are taken together to form -CH=CH-;



an aromatic hydrocarbon or aromatic heterocycle, and
R7, R8 and RO are each independently selected fromH,
wo ag/os@deal kyl , -al kyl, halo, -S(O -al kyl, -SOPcHUK30D$/050601
[ MDS1] - CF3, -CN and phenyl. [0006] In accordance with
sonme enbodi nents of the invention, Ris selected from
the group consisting of pyrzolidin-1-yl,
pi peridin-1-yl, norpholin-4-yl, 4-nmethyl-piperazin-
1-yl, 2-nethylpiperidin-l-yl, 3-fluortopyrrolidin-I-yl,
di met hyl am no, hydroxyl, dllsoprop am no,
3, 3-di fl uor opi peri di n- I-yI
(2R, 6S) - 2, 6-di net hyl pi peri di n- 1 -yI
Y is se‘fé@ed%r(ﬁn @h eIV IREROR drdcaybon 91'1(13Br azM- L4y 15 \wherein B is
di met hyl nor phol i n-4-yl, 4- acetylplpera2|n-l-yl,
an aromawc hisrdfrwltdmmmrme(vm@tmheltery(cyclqm andRazRhargt I&n@e #agh |

1ndepe§c%eél’tlé sglgc%?(gfrp%gf@i pIBy%lH/l _yIP hal r§/(02 a§< bgbg_la y"no,

[MDm]dFﬂECN%h. ahphel i n-4-yl, (S)-3 nethoxypyrrolldin-l
- oxa- 5 azab|cyclo[2 2. 1] hept an- 5-

[0006]41¥1f 4ca@wdgmepvefrth dspmelenshodn(l@yT of ﬁh%m@pwrﬁl isdelgeted yfrom the
e
group (cﬁﬁmgﬁﬁyélu gxr?%(frnﬁ I, dHﬁ %dl}{ -yl %M@{O%M’ ylpglrrlngtlhyl' &pé(raZm-

1-yl, netrhakylppédigihfyylr ol 3-ﬁu¢31r0pf/rrol)dm-l(§$) 3imethylamino,  hydroxyl,
- hydr oxypyrralidi n- g )
d11sop1ﬁ9ﬂa@%9mst h%%@;ﬂp@pp@pﬂ 1n11 y1y| (ZR 65)-2,6-dimethylpiperidin-1-yl,

(28, 6R§y am@(l%rhﬁéﬁglﬁglt b—gl{ pygf Q}azﬁiln{;gl ! 33S| dlm@%‘}lmorme yl, 4-

opent di nent s

acetylpipdredin- ltydxkerzt 4—d:1@lebﬂwrpemdml=ﬂ -OR3Reperano2-orfe-piyks e@R, SRAES-

dlmethacfgglgﬂgc?lﬁﬁ yg yl 1%%?%91%&2? |4&?| %géatﬁ{}gmeet ylplsf)%ll 1(r:1tle-d| fr O{[&
dlmethg@orﬁﬂcﬂfnoél Adin-2-yl, @bﬁheﬂﬁwﬁﬁw&hmw di n-2-yl,2_oxa-5-

Xdr0|ndazm
azablcx(<$)[23 dheptaaStybt ré&ﬂy@pokplenﬂlpylr ~ylol 6938 -Auepppirelaioll -y2- y3,3-

aitworgp ol M EOMPRGERET ol HRESFobr Mgty -
methoS@ieEh@Radidienys of the w)ssemtdlr@fy?ayﬂrahd&nn s 1., In(w-2-

ot her enbodi nents, in + n sone odlnents

hydroxziethvépyRelidind -Hot h H, |(ﬁ) Sdwdrospetbylnurelidin-kyland R4 and

t
cyclop%&?]flgl%. H]éyémb dg?élg 3i gﬁﬂ&? tal%;f}gr gé)g)}(%?%ﬁ{‘élz R*
and, 1f q&a&ain ItrheSOHE lesrveet MRS aid tAR'RI nvent ineiety RéldcsedHfrom
ot her enbodjnents, R6 is | ower

| kyl . |
morphelis ot ALY TR G Yhet (P TP G afrtBUh ARG VEplidifg-vl
4,5-dilyaMAERidag 23, | S(sﬁs d ’f‘zégégﬁdg%%gﬂgd/ W%B Phe Hﬁ’%aéol-Z-yl, 1-

I'fnvent 1 on,
methylih §-elittyidon 1H XnmcklzN—Zab'k whd 4 Hrdlmeﬂngl eﬁhbllbldrmﬂﬂsunldaszZ-yl.

. In so enbodi nent s, re tak ether
100071y ot EteRtestT OV S008I OBEAGH BT/ LEIO6E ts. 0 p
is 2. Ih@@&@]ern'bﬁdl%iéﬂﬁ RMBRIRMBRL HtRH. tfi'lesohfévé?ﬁﬂo'dﬁﬁbntsYR an@ R" are

C3-10 non-aronatic hydrocarbon. In sone enbodi nents, |

both mféthyé bepane enbddimemtsyarieatdk sand, R - icHp@(dahg pgher of R™ and R is
Ycloheptane cycl opropyl, adanmant-1-yl, and

éyclopentyl I n other enbodinents of the invention, Y

[0008]i 1 some embodiments of the invention, R® is H. In other embodiments, R® is

hydrox

lower alkyl. In some embodiments, R® is methyl. In some embodiments of the
invention, X is O. In some embodiments of the invention, X is NH. In some
embodiments of the invention, X is N-alkyl. In some embodiments, X is CH,. In some

embodiments, X and R® are taken together to form -CH=CH-.



RO R$ B R In sone enbodiments, B is selected from
phenyl, pyridinyl and naphthyl. In sonme enbodi nents,
w®2008/08@bect ed from pyridin-2-yl, pyridin-3-ylPertus2008/050601

napht h-2-yl. In sone enbodinents, R7, R8 and RO are
selected fromH, -OH, -0-alkyl, - alkyl, -halo, -CF3,
-CN and phenyl. In sone enboglinents, B, R7, R8 and R9
taken together are selected from phenyl,

[0009]41'nt Jolnd &171?1&?&/ lphgn Ytlvenﬁ]bnc R %r 9 @geﬂ? Yibn- ax%matlc hydrocarbon

hl or ophe | or ophenyl, ['uorop
In som}e rembh«bmy:ptsemylls seiaq:thd If;dm cgzelohd:xaoe OMCszUSQc}Ioheptane,

exclonfgfis R4 T BRTOR. 91 oirgnimbe s PLBFgBHaHgr. ¥

Rg[ 0010] In some enbodi nents of the invention, R5 is H

ot her enbodinents, R5 is |ower alkyl V\,hl chis

ignal ly substi t ut ed by up to three halo atons. In

olﬁe gnbodi nents, R5 is nmethyl. In sone enbodinents,

5 - CFan[Mel]embadlﬁﬁm@ ehodeleaed Sréth ;KHéﬁyl yn%gyl and
i's

|nvent|on mis O, plSl Ris pyrrolidin-I|-yl

raphiiidalhasens e, (003 4lecds S exberdngSribi- iednd

S04 8 S SRRRUTSE’ S0 855184 18- DALY

alkyl, FI‘@]U US%QO&ZIQSQQOﬁhenyE On Nom€l enBodin¥nts, B, R, RNandCIR’/ takén

~

<D
together are selected from phenyl, 4-trifluoromethylphenyl, 4-chlorophenyl, 3-

chlorophenyl, 2-chlorophenyl, 3,4-difluorophenyl, 4-methoxyphenyl, naphthyl, 4-
fluorophenylmps2;,  pyridin-2-yl,  S-chloropyridin-2-yl, 4-cyanophenyl, pyridin-3-yl,
biphenyl-4-yl, and 3,5-difluorophenyl.

[0010] In some embodiments of the invention, R’ is H. In other embodiments, R’ is
lower alkyl which is optionally substituted by up to three halo atoms. In some
embodiments, R’ is methyl. In some embodiments, R’ is -CF;.

[0011] In some embodiments of the invention, m is 0, p is 1, R is pyrrolidin-1-yl, R® is
H, and B is phenyl.

[0012] In some embodiments of the invention, the compound is selected from:
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In some enbodi nents the conpound is in a

phar maceutically acceptable salt form In sone
wepdstsdaent s the salt is an HO salt. WO 2008/ P8BUS2008/050601

PCT/ US2008/ 050601 -15 [0013] There is al so provided,

i n accordance with enbodi nents of the invention, a

phar maceuti cal conposition—ggnprising a conpound as

descri bed herein, and a pharnaceutically acceptable

carrier, excipient or diluent therefore. [0014] Ther

is al so provided,| in accordance wi th enbodi nents of

the i nventi on, nmet hod of treating obesity,

conpri sing administering to a patient in need of

obesity reductihon an obesity-reducing effectiv

amount ,of a~gpapound as described herein. [Q@lS] e
@no i n accordance with enbodi Zh: g N

\/\z

8

is alsp pr

imvant re a nethod of treating anxi efy,

np hg» g adn1n|ster|ng to a pati of such

| Ntréhtnént a therapeutically effect|jve ambunt of a

~Nconpound as described herein. | ~Nhere is al so

provi ded, in accordance with enbodi ments of the
i nventi on, hod of treating depression,
conpri si ng ad stering to a patient in need of suc
treatnent a therapeutically effective anobunt of a
compound as de%;rlbed herein. [0017] There is also (>

provi ded, in_acgordance with enbodi nents of the N
mventoy\;e‘:lfqmd of treating non-al coholf N
liver d ¢gonpri sing admi nistering to a\ patients

[ d of such treatnment a therapeutlcall efffective
46f a conpound as descri bed-fie

There is also provided, in accord
of the invention,-a nethod of treating a di sease or ;
condi tion whichis susceptible to treatment with an
MCHL receptor dul ator, conprising adm ni stering

a patient in ni%d thereof a therapeutically effectiZt

anount of a conpound as descri bed herein. Definition
[ 0019] Throughouyt this specification the terns and

substi pue lain their definitions. [0020] ArRy—N
i s inthknd jNcl ude |inear, branched, or Jtycl N
hydr gcardon~structures and conbi nati ons tfjer @of. en

W se restricted, the termsag | kyl of
[::ngilor fewer carbons. Lower al kyl rs to al kyl
groups of 1, 2, 3, 4, 5 and 6 carb Mtoms. Exanpl es
of | ower al kyl groups i ncl ude nethyl, ethyl, propyl

i sopropyl, butyl, -a - butyl and the i ke.

Cycl oal kyb |s Bset aIkyI and |nqbu |cL;:>
hydrociégiEP o of 4, 5, 6, 7,

at ons | ¥ of cycloalkyl gr oups wncﬂhde
LS butyl, c-pentyl, damantyl and
[ 0021] G to C20 Hro arbon (e.g. G, C2,
. C5 Ce6, Cr7, C8, C9 Q7 Gii, Cl21 C13,

N
/

/@'

07 F




Ci41 CGs, Cl61 C17, C18, C19, C20) includes alkyl,
cycl oal kyl, al kenyl, al kynyl, aryl and WO 2008/ 086404
weEFansEa008/ 050601 -16 conbi nations thereof. BEXEDF100%050601
i ncl ude benzyl, phenethyl, cycl ohexyl nethyl,
canphoryl and naphthyl ethyl. The term "phenyl ene”
refers to ortho, nmeta or parng- residues of the
formul ae: and [0022] Al koxy or al koxyl refers to
groups of 1, 2, 3,~4. 5, 6, 7 or 8 carbon atons of a
strai ght 1, d& ic configuration and
conbi nat jons e ached to the parent. st ucﬁﬁ?q
- % Exanples i ncl ude ho et ¢}
r Opox L/L opr opoxy, cycl opropyl oxy oxy
e ¥ike. Lower-al koxy refers to|grqups containing
e to four carbons. For the pPywDOBES t he present
pat ent application al koxy al i ncl udes
Frret hyl enedi oxy and et hyl ediedi ©oxy in whi ch each oxygen
atomis bonded to t atom chain or ring from which
t he met hyl enedi_oxy’/o | enedi oxy group is pengant

so as tdfor rwﬁ Thgs, for exanple, N k:>
substit upe xy miy be, for exanple, ouND/
kyl refers to al kyl residgesNn ich one
@ O ¥¥bons (and their assQciat dr ogens) have
fet hoxypr opoxy, 3,6, 9-tri oxade

n repl aced by oxygen. Exa @ i Rcl ude
S and the like. The
termoxaal kyl is intended as it is wunderstood in the
art [see Nam ng and_| ndexi ng of Chem cal SubstanfggN
for Chemi cal Abst/racks; published by tde Fean L$;>

Cheni cal 0Socjety; 196 t without the egﬁsz[iBﬁ
127(a)], '.- vefers to conmpounds fiin ich the
@Gkygen onded via a singl g bape i¥'s adj acent
chm i ng et her bonds) . | af y, thiaal kyl and

H(fazaaﬂ%yl refer to alkyl residués in which one or nore
carbons have been replaced by sul fur or nitrogen,
respectively. Exanpl es include ethyl am noet hyl aﬁa\N

1)

Cl

nethylthlopropyr\N[ 024] Acyl refers tagr@upsrok
2, 3,04 N 7 @8 car bon atons of S g
branz: ’Q/) figuration, satur@ted, uhsaturated
andpar oi c and conbi nati ons 8 ttached to
ent structure through bonyl functionality.
K7//L e or nore carbons in the a esi due may be

repl aced by nitrogen oxygen or sulfur as long as the

WO 2008/086404 /U82008/050601 - 17 p0|nt

attachnent ent remains at, th “.nyL;:>
acetyl,

Exanpl@s i o
I sobutyur toxycarbonyl ben
benzyl oxycar bonyl and the |k- r acyl cefers to
<i:rgr@ Zont ai ni ng one to rbo S.
N
s
N
| N
P CF;

pharmaceutically acceptable salt form. In some embodiments the salt is an HCI salt.

and

In some embodiments the compound is in a



[0025] Aryl and heteroaryl refer to aromatic or
heteroaromatic rings, respectively, as substituents.
woledoen®@ny | contains one, two or three heter oaPONES2008/050601
selected fromO, N, or S. Both refer to nonocyclic 5-
or 6-nenbered aromatic or heteroaromatic rings,
bi cyclic 9- or 10-nenbered-gsomati c or heteroaromatic
rings and tricyclic 13- or 1l4-nmenbered aromatic or
[0013]hﬁ’;e% Q@ %Ban%ﬂoﬂ%ld[éﬂ NGS ac A @RE '\91&@ ’em%odl‘?nen'% 011 Pne lﬁ]v-ent:l(?ﬂ a
mbered carbocyclic rings include,
pharmdmenu@lh ecom[aphtoha Icennpnsmg] daneymptceind ahs ndeseniebdf Ihamme nend a

h ?@k 9.and 1 i n?ﬁﬁ&d aromatic

p arm‘f?étl% X?&‘ieﬂ’@ F’%&éeﬁ HERiRRE o dilygnt therafores o) e,

[0014]%&9'1@%&0' pdolded, hhaRhehge WenzapyirRaReof ti a&Rhton, a
furan, benzi m dazol e, qunol i ne, isoquinoline,

method wif riosesing radesipyy rdomipdisng, aqumatzrm& tOtaepﬂ'fanl@U@ ngedi of obesity

k ans_an y
reduct R R b P e TR P B g P i
[0015]phﬁlﬂ@t1§1)élsoaﬂ1@vid|é@ il K€sord 4402 A}itiSehbbiimehedoflthy |1nvent10n a
, cycl oal kyl , heterocyclyl etc. refer to al kyl,
methoehrcgﬂ treatimgc prygetiy COMBHSIPG VS EIRY toufemationt uig pesdt AF sach
t en,
Uaﬁmﬁhaiﬁgéglﬂwﬁﬁp o&@aJ omé?gfﬁg§§£ ?bgk%gmggr%g%1koxy
[0016](EHhes® i efser podided, %ac@lr&@mymt}b@mbbbluneﬁar bf)xlammmtlon a

éalso referred to as al kyl ai.nocar bonyl), ano,

method G f5a0ipg deprepsion. COMATISINSAYNISIETIAG, O Bl él?nnﬁ%fi of such

treatmgﬁﬁr ﬁ&%ﬁeut@ﬁlﬁ%%ffee i anddlInk BXh g&ngﬁﬁidfag'a%scrlb@&){é@m no,

|no enzy het ero phenoxy,

[0017]bﬁrelq|1®>ﬁ189 rmOVhﬂetl ermachrdmye wﬁm@mpdﬁﬁwtst ef tthe invention, a
"h means fl.uo chl.orine, brom ne .or .iod

method (o Bt e O ARP R g v o SesEt Bombun Gty fae 74, o

patientTRORARIT&uE kel @ndnh ath¥@peut CANBIN Yivé RB0EANYES %bﬁl?o@ﬁd as
prodrug to drug occurs by enzymatic processes in

describied\hgrein.or bl ood of the manmal . Nhny of the conpounds

the i.nvention nqy hen1c W t hout
[0018] here 1s jalso provi eEi acco Gabed men g o € nve tlon a
Sorp o the systemc Ci rcu a héde

metho@ 38 88ati C‘at diyeakd @Inconldﬂlow wiichR ¥ugepible hﬂﬁéatblﬁnﬁ\hﬁlﬂh@ BCH,
action (as in the acid-catal yzed cl eavage.in the

recepteft gRadH3tobr CORPHERE AHBINISHIBERNEdi Acabentedyyped dhereof a
therap{ﬂr%ﬁ?lweétge{%:ﬂvé ﬂn&nﬁ 09?%61586 deﬁtdewpaeii ﬁ%rehlr act. [0030]

aracteri zation Some o Substituents,
it isrecited that certain substituents may conblne
to formrings. Unless stated otherwise, it is intended
Definiiqls; sych rings may exhibit various degrees of

[0019]uﬂ§r@ﬁ ot NS defiFOMonYhd ¥er@bit ﬁib@ﬁ’tu&ﬁs fthih ¥heQlefinitions.
2008/ 86404 CT/ US2008/ 050601 - 18 unsaturated), may

[0020]i Akl teintratled datioriedeahekansalyrabehed ubs cidligt Iexdlrwatth)nl gweEtures

and co?r%,]i)gl}/aléi{g ﬁegz yh [ O 3 e‘;\lé(#{::l%ﬁljlrl%tgﬁ tég %egglmeﬁ ?sd tg Ql%yl of 20
or fewéla@’drmrﬁbio%%r fakfyMefdrs § % alkiiNBoGRNITOUNdS MBY aioNt/béhn Sk,
or nore atons contai ni ng an

Examples of lower alkyl groups include methyl, ethyl, propyl, isopropyl, butyl, s-and t-
butyl and the like. Cycloalkyl is a subset of alkyl and includes cyclic hydrocarbon
groups of 3, 4, 5, 6, 7, and 8 carbon atoms. Examples of cycloalkyl groups include
c-propyl, c-butyl, c-pentyl, norbornyl, adamantyl and the like.

[0021] C] to C20 Hydrocarbon (e.g. Cl, Cz, C3, C4, Cs, C6, C7, Cg, C9, C10, C11, C12, C13,

C14, C15, C16, C17, Clg, C19, Czo) includes alkyl, cycloalkyl, alkenyl, alkynyl, aryl and



atom c mass or mass nunber different fromthe atomc
mass or mass nunber usually found in nature.
woawBos@ot opes of hydrogen, carbon, phosphor ouBCT/US2008/050601
fluorine, iodine and chlorine include 3H 14C 35S ' 8F
32p 33P 125 1, and 36Cl, respectively. Conpounds that
contain those radi oi sot opes 1gnd/ or ot her radi oi sotopes
of other atons are within the scope of this
t Radi e
com o ear  BAh GMAaral T B B asared By RethAgen
camphowsl |ank nmphthyteth}’fhos@hs kernd Ephdnyglenéie refets. to @ahw emeenbl ypara
i ol abel ed conpounds can be prepared by
“Emu?éﬁqVUﬁ B¢ the procedures disclosed in the Exanpl es
and~Schenes by substituting a readily avail abl e
rad| ol abel ed r agent for non-radi o | abel ed reagent.

[OO=2] The t ergs f treating or—preventing”
el i orati Oy Syenti on or el igf th
5 and/ or ¢ : assandatedg i %
The te preventi ng" as used hegrein

r efé e to adm ni ste¥fng a nedi canent beforehand to

[0022]f1§ﬁ< XY, r alkoxyl rg%% {1 d%rouPsa e e2 eyléﬁ%d% 9r(?r ie?rg %% of a

ronre’ dondi o di'm’nr t he
straigh$ efrhaihef eSz1i® Eoﬁﬁgera&@mhntil @mbinkfieny tHesedi atthctetd otb r’tﬁé ysarent
skill in the nmedical art (to which the present nethod

structuge Hhragehape Ozaygeact%@)npﬂeéde@vﬁez@@hméteﬂ%% PIOPRYY, isOpropoxy,
n | u

crooni @RS EEI RIS 87 R0R0) B S RS, RS ol

one toafbnir riagtonat i Kam thé parghrseyg of ohes plesémnpatait | applicanioni aditoxtyhaso

i kel ihood or serj ess of a, condition, and thjs is
includqsi e SRRSO R TRURE BT BARDSICR PRyeE o8 I%E@erﬁ to the

atom, El%'ir?bf‘rl dg aber @Hﬁﬁ thet ﬁeth&l%ﬁ&ﬁmr et lerRdB} LER endant SO
i ntended to include prophyl axi's 33] Througho

as to fapphiregt i Bws, packouge, rréﬁeylesnbmutad by raécfoey meq beo .for Ea@mple

patents ent appl i cations, patent

he term "is used inits dictionary

" Tepre i ncl udes, for exanple, mce,
hansters, rats, cows, sheep pi gs, goats, and horses,
[0023 |nDxdadhys refmgso (@k}@ resiCagsi &1 fvemdhl oae i §) mocatcsrbonalibic sheir

sssocifl SRa s AP o Her EPlrchby Worl GEF ong 157 R o helude

methoRPYSIRY ! B 6, LEMxBIE YR thBket Mge BirvMeoNab&§l & Antended as it is
enanti oners, di astereomers, and ot her stereoi soneric

understapdmg. thgm[%m oG AndexipeTof Shenmgdl (Sibsi@ances-fon Chemical
Abstraglihl lﬁ)llSl%?ﬁirg hF rExerlc?ln %%fmlc pS((Céejn[y, ﬁ?ﬁgblﬁfmﬂl %h%tr%strlctlon

of J127@ygnti oRefes tﬁﬁﬁfﬁpoh@dsl inclhetethal dxygeic R Hoaded biae single bond
isoners, as well as m xtures  thereof, |nclud
(ﬂgyé refer to

to its pdjacend @toamﬁd(famlp% sthey bond®. £ Similarly.cihdalkyl pyd agae
alkyl r%ueg%%}ﬁ@ one bF hor@R&vbild Pavse;;t%steﬁ c?%]%la%rla%c){]%arlalr ot A gen,

e prepared using chira
respectively. Examples include ethylaminoethyl and methylthiopropyl.

[0024] Acyl refers to groups of 1, 2, 3, 4, 5, 6, 7 and 8 carbon atoms of a straight,
branched, cyclic configuration, saturated, unsaturated and aromatic and combinations
thereof, attached to the parent structure through a carbonyl functionality. One or more

carbons in the acyl residue may be replaced by nitrogen, oxygen or sulfur as long as the



reagents, or resolved using conventional techniques.
When t he conpounds described herein contain olefinic

waloublgs4bonds or ot her centers of geonetric aspemEs2098/050601

and unl ess specified otherwise, it is intended that
t he compounds include both E and Z geonetric isoners.
The configuration of any carlon-carbon doubl e bond
appearing herein is selected for convenience only and
d d cu
Pt b e B e B b hrelep e forms
acetyl, q:arpplonydmsablhyltyi arhivtyxyhanbenyl, szyln’agnzbsziqarlﬁmybanchthe like.
L nixﬁu%%§of the two.i.n an q;oportlon Li kewi se, al
OWETFagt IGHEY IS PR EUNGP LG APt 0 be i ncl uded.
[0025][&@3%d ARt s Al Fb%reion aro%ﬁ@ic&?r NRbSrohftik Gﬂ‘%@sﬁe@ﬁ)&‘tl%’ly, as
the person of "skill in the art, the recitation
substitgenp odelgroaryd cpniniss de@l twe o ke Heteroatanss, se@@tedeft@s OaNd or S.

Both rg{ér k gglgg{;%/?cpgg i g meg}%eéetdﬂa‘a}t glgﬁ?cngr et%‘rﬁi}roglmﬁﬁ r*ng; nbécy%%lc 9-
or 101&1{mtbe£eqm@uﬁdcldit Rtdtol@rlabic rigySand ﬁ1c9@lié0[ﬁaﬂﬁﬂ4%édﬂoered
sonme enbodi nents of the invention, a co

aromalegt RFtRIaraRAtsiTmes i MePwaiing. 7.rb. hd0c bhtléﬂl)% aa@ 14-membered
carbocgﬂ%r Q@%plﬂ&lhgé;‘l €. %C‘B%%ﬁé tﬂa Ht‘?lalegée 8’291% ﬁé‘trailﬁ eéﬁd"ﬁ%rene and

oun f se rovi as the salt fo
the 5, bn7a89QnmanHEmmmb&eéQﬂﬁn&ﬂb@ﬂﬁﬂ?ﬁﬁﬁrm@smhﬁxknvgnhnmﬁaob
t he i s.a hydrochloride sal OOE? The term
pyridineg %neei@%@yr%ngn%eﬁhwfe oviran betgimidagole ngnipgline,

isoquirBihid, rh%ﬂlofxgl'ine Byﬁrﬁlﬁﬁlle U}S}}rgﬂné)ftetﬁl%ofer%@ g?rafol@. as conc. of

a - conc. conc. + conc. of b
[0026]] GBSyl Trlrﬂenst emn mkybrrardue (atteched te)emezsrsl rings Eshrapledatedbenzyl,

rr term"optical purity” in that both are
1ﬂwnahgﬁ§gﬂ5§’ the same phenonenon. The val ue of ee wil

[0027]%@tlﬁwabedlkﬂr 93{10 &Rloalk9D, heRFRyBISI NG T }6RM © adn@yl 1Q8y1,
bei ng pure, ‘single enantioner. A conpound which in
cycloakkmb op hstterw@hltWhmle uroete rhieaH eemedysabtiesidid grepeplacedgvith
lox<o PR, BRERAT I 1ERPL) PR, HHARGH WP PRl o o

alkoxy€arBaiyil0 T&Elfboﬁﬂﬂ1d5°((als@frefbﬁ@d o H@ﬁlkylﬁmhbealﬁaﬁﬁy icghnol, Rarbonyl,
questlon [0039] Tern1no|ogy related to "protecting'

nitro, ~gaigp.ot dkyRRED. adiglkylIrwces c tageaptq, urieylgieal wlif%sdeocéluf@e
acylamtn{br o d%hé@l Sbeﬁp}mﬂe?qu A i}()h%@&? ‘t;eﬁ 09 g%g&oﬁwge q

under's persons o
[0028]i Thet then Clmhcbgm‘ nmﬁnspﬂ'mms Sehorink) Imbmumml wdaneWD
2008/ 086404 PCT/ Us2008/ 050601 ﬁO sequenti al
[0029]; The, termntprosiiug” 4ei8ksy Qo8 wmmélaaé ftg1s l’lnﬁ ¢ Qe @gtitsein Vivo.

Commr@rglgrkt% BGiVeRshrI6 OMBdR eI 8 Bug E)ch‘?s gy @Hagrn%b %dee%eé‘ %Fﬁlletlf%er

functionality durln process ste

or blogwof the opmernhi dManyedahe compommism |th¢1 1rrveutann @Ay bs chemlcally
modified’ gv?t%iolﬁtaﬁ)lsgrptl-grq Gntd’ % %}clzsttelznrlll cedlafo 04 Y ttl?ose cases, activation
in vivo may come about by chemical action (as in the acid-catalyzed cleavage in the
stomach) or through the intermediacy of enzymes and microflora in the gastrointestinal
GI tract.

[0030] In the characterization of some of the substituents, it is recited that certain
substituents may combine to form rings. Unless stated otherwise, it is intended that such

rings may exhibit various degrees of unsaturation (from fully saturated to fully



reaction at that step, but may be subsequently renoved
to expose the original functionality. The renoval or

w0 e@prosd4ect i on" occurs after the conpletion of P€TES2008/050601
reaction or reactions in which the functionality
woul d interfere. Thus, when a sequence of reagents is
specified, as it is in the_pgocesses of the invention,

the person of ordinary skill can readily envision
unsatu'fatﬂ&ﬁ € nfHy0 hh%de %‘ierMthg 2 sl tl?eb LbsBfited WAHHE Bvd9alkyl or
oups" “Sui table groups for that purpose are

amoxydlscussed in standard textbooks in the field of

such, as Protective In CI ani c
10031135 PHESEL FsgEent QReerts (CoBIRIWS &) ssdnentoiign veRg, in
radiolab&18d Ifornf¥hi & hthe Scdnt}foBhPO il &nh&T 8hé oP¥ndref868 €Bntaining an
Particul'ar attention is drawn to the chapters
atomlCemta$St 1>re thassPpembert difareno fromh theHytamisx yiassGo mess hwoberdisuglly
a 8 0040]
found i i kR QP o, B e B st B R e e and
chlorin@EadldgH, t he oighbet ¥p, Be, = paad YIC1, Bepeetibelyy |Con€pouﬁds that
cycl o, DIEA = N, N—dllsopropylethyl am ne; HOAc
contalraé]@sie Cradlg@pa)peﬁ@gypr othgst 13RS APED ,Wf | othqrt atemg d)éenwn:hm the

scope Bﬁ{fpseﬁl%rﬂfoﬁwga%ﬁolgnelﬁgfﬁ)%oﬁfn@slddesalbeﬂ I?é?&ﬁ) qg@'b)’odrués thereof

can gmefrailyubleﬁmbimdlyby rﬁétho@bw@l\/lkabwnnﬁ) Hl?<b£ skillédF, in DAY art.
and DMSO r epr sent hi gh perfor nce i
Convepigpibiratitsgr ;ﬂs*ﬁﬁa clade CORAYIIST tANaNe BReEHY r'&»ﬁé@ﬁé{ﬁg g the
procedgkége&lmfés%ﬂllfl otﬁé %&am'bﬁ% pa%‘éltSéﬁ@JnXs bTrbﬁbstﬁl?tliH X' @%dﬂ?nﬁlallable
Ts, Boc and gresent
ladwk@eh¢t¢gpMéhy$nonthﬂMmﬁﬂamgmhanesulfonyl
uenesulf ert - but yl oxy.carbon

100321, ehtﬁFfB% u‘in?tglﬂ% of FS"EB&‘F &Y mgrhgle't”}e/ F‘P?Fa]b‘ﬁﬁtr‘o% Sfeatiqror

relief fofh 1R SylploRROSRNIENYHBAY SR AL QLifPEBRE disBrders. The term
conprehensi ve |ist of abbreviations utilized by

prevemi%rﬁsclse% ettt relers teadipaistesing aome@padnemanbyfor@mnd to fagestall

or obt%lﬂc? a\?lgbgruﬁ% & %S&eso,olr},ghnlt Ce f&é]sreefnct)fs I fsnlflgnllgf flg‘flgn ch1‘1 1n19nf the

likelihndddpdrCsatibisnpgsastand eshditibna Tl@[beﬁscﬁlrﬁﬂ dri@gry" sﬁmalﬁdm ﬂleﬂllc§ltart
of Abbreviations" is incorporated herein by

(to whichr e griessnt metbadjclajns pee thec Y rerogpiEesihgl Eheftgrm ¢ prevent” is
not ancé’d!BBEeg?e?mOf I l!h% @g&ﬁ@ﬁt %%nﬁ st%gmtg'éfe?trtﬁqlﬁe ggopglpﬁctlc

raw chem cal era resent
adminipting ionmace ut dmgl toC Sl.l'mﬁmtlﬁllyommlhlﬂh the dlhéld@bdeommrh)umess of a
enbodj nent of the pres i nvention there i prOV|ded
conditign, eﬁiaﬁhﬁalééfe&#eaql %ﬂ#ﬁ & RS n‘&l&ei RIS Refersnce

to "tregtﬁ{eﬁylcﬁ alpaBéntds B%ﬁ@@%ﬂ&lh&@%ﬂo%hyl%gept able salt or
sol vat e thereof toget er w one or nore

[0033]pHapngioettthis adpplicatiany verias tofeemos andefoped gnal Eyclont the

patentd IR S SURS L e BROULLE gl edi et The, car 1R, i

hereby 1@&)@5{%@@%@ refefent R 1@%ﬁfé:t§9f bei ng conpatible with the
other ingredients of the Tornmulation and not

[0034]Eheetesm omemmal't he usediipi itsndictinears ofense-ur Thee terpy € mammal”
1nc1udes0thrI Xgllnsredl e B?xﬁst%rtﬁ,gou S d%\l)v eg{) aglgg,algpgtg %98 Vhorses

monkeys, dogs (e. g Canis famlharls) cats, rabbits, guinea pigs, and primates, including
humans.
[0035] Compounds described herein may contain one or more asymmetric centers and

may thus give rise to enantiomers, diastereomers, and other stereoisomeric forms. Each



thereof as well, so that independent clains reciting
"a conpound” will be understood as referring to salts
wo beseefsoas well, if in an i ndependent cl ai m re¢BUS200€050601
is made to a conpound or a pharmaceutically
acceptable salt thereof, it will be understood that
clainms which depend from that i ndependent cl ai m which
refer to such a compound al so incl ude
. y
it B4 RGP, LY P GERPAERL AP ol B, SERRUI): e
present mmteh‘aordemmwmmo alchidm al[ 002 poskide fismnram, adsi wal as mixtures

thereol, 55 GG 1 YRR RITe DY ARROEUDAFHOT AEF A0 IOte -
and (J@n dof (Ef agdt AWl agomer§ @ﬁiyabe marédoﬁélﬁﬁchfrélnﬁjn%hﬁ ®r chiral

buccal, subl i ngual i ntraocul ar)
reagen@dmrrﬁesztlveait uong comentiond techniqueh| eVhasythe mypomlefifedgscrlbed
and e rec

nesen BB s SR 08 Pl B e e b E5 P ERh apd M

specifiélPsa@EvkOI iMisAMEendBy the the epap@shddlinclaltybdh B Bed Teidoattsric
wel | known in the art of pharnacy Such net hods

isomerp. ¢ [Thelecopfiguratiary offany hearbyt-prgbemidgubls shiwidapprsariag herein is
i R e S e S e L i
thus at dagbazadaibher dowidé dbnd dB]Slt:ﬂeﬂ ulrleigratiyehed¢in MO re macloegs ®; Yor a
redients. In general, the formnmulatiqns are pre
mlxturw? thsi O IR1APY RFRPOTHGR |In‘jé?‘§lﬁ"§ﬁ PrpHEMAYS foh 2ty %?bingﬂ“ﬁ%qdwto
be inclhdig active ingredient with liquid carriers or finely
divided solid carriers or both and then, if necessary,
[0036]shapseddherdie andadurduld be ondéretodé diyrtbel pelfs«m nfibkall irothe art, the

3 Fornul t.i ons itable fo tration
recitaipig g, HRBSUHE b TR 40 e hke SoR Ut ARG B bsipR spagleres
of thatC@mkRuAd Q8 wehk @h s&@mo@&% gbith, NG AmBEEd %tf%ﬁﬂm%rms of

amount of the active ingredient; as a powder or
that cgmpeundes: any ratisol Thusorin oaccardgu@pwbu gmd emdadiagotsons the
1nvent1|P: qUI %mgr r}dg ?sgge%gﬁ&gie%slg,lr lln%hlldl I'gl in th% con th(s)lolf Sl armaceueucal
compoﬂﬂ@nﬁ@ﬁdﬂ\k&isldTgfe@dh@iﬂtarﬁ&Y)nf}JoﬁﬁidsQﬁzr BE6is fﬁ\@diedaﬁ tHe salt form.
bol us, electuary or paste. [0044] A tablet may be nade
In accqygancg ptesogiemtod mgsitaptihe inyprtiosntelspit i & bydsediasidersal
[0037]3‘?}&6%%“%15&%%?& 1cCQlcSss GO %lelg‘rﬁ)% er‘meetjn‘? ylS %@Ened for a
y conpressing in a suta
mmohﬁmtmmﬁlmngreUment in a free- flomnng forn1such as a
powder or granules, optionally mxed with a binder,
| ubr i cant, doner t ofdi lauent , cangbr ioéat bng, L« Surface active
or dlspe $hig® Nt Nblg@ﬂ;tag1e% nay be made by
nmolding in a suitable machine a= m Xxture of the
[0038]oDvedkerre dereantipaeiticlextesss tieretadediot the afilet teeimt"obticplipdrity" in that
di luent. The tablets WO 2008/ 08 404, PCT/ 2008/ 05 601
both areymeasyies 9bthepiage Rreprmensat @edfra usbreg Vil Sa riynbs ’é rom 0 to
100, zEI%rBEﬁ{(ﬁaFa%gm§oa]nﬁsldOooe‘H{gto%drgem g?HéteﬁérRi%%er %Lﬂﬁ&nﬁrwhlch in
control l ed rel ease of e active ingredient therein
the pa§[fhmgph hrvealentcatial 98%armmsliy( pwnrss may moe prdaaseﬂy described as

96% ee; pln %{hrgra%veolflésl @0% ee re ecQs t %lp?eslerqceergf 9%9/1’ otl one enar?ﬁo%letr iyn(? 5%
of the other in the material in question.
[0039] Terminology related to '"protecting”, "deprotecting”" and "protected"
functionalities occurs throughout this application. Such terminology is well understood

by persons of skill in the art and is used in the context of processes which involve



expression is intended to include one or nore inert
exci pients, which include starches, polyols,
wQ@r@ss@vi ng agents, mcro crystalline cell ul oB&T/US2008/050601
di luents, lubricants, binders, disintegrating agents,
and the like. If desired, tablet dosages of the
di scl osed conpositions may2be coated by standard
aqueous or nonaqueous techni ques, "Pharnaceutically
sequen@iﬁpﬁpitﬁgﬁtewﬁl@ﬁrsFI%s"otatlei%én?sn Cﬂrfﬁgts&)%%xﬁoﬁn%lro%c'tiﬁ% roup refers
rel ease nmeans. [ 0045] armaceut i cal conpositi ﬁs ﬁay
to a grabip ovhoght s osad foymagkcd fichetiatalhigr durlngrapeatss step in which it would

h i.ngredi ents, an '-caking ﬁggnt pggservatLves,
Otherdife et EniPHl Tageit’s  AE G o Pats " feav Jii§ Progedis: gaipgprevents
reactioR! @8tthél 3RpS . bully@ly ®’NAubdegudnilkerenf%d SHE RxPRel daloriginal

_ingredient nust be conpatible with the conmpound of
functiomekteru| Ehelremoval ros U deproteetien adsichistajtep thet qpanpiesiomafah¢ raction

The co sitjion cpnt ai n .ot her addi,tives as needed,
or rea iisC il NP oSl B b g e ECobb R RERERL or
reagen@hdib 3F4ciF, ad it @ialtAS Brocedied O5@e iMRhiGS ehe paidn GG Einary skill

mal titol, melezitose, stachyose, lactitol, ) ]
can regshlly £nyipipR dhose Eeus thatyyquigpe Swealei 450 ProtegfoEEsYRso| Suitable
groups""ﬁ)‘ii thie l!lflpgs%’ RNHscubed T Rt S REL %@ook?'ﬁgtl?enhgg o?cdhglzlistry,

for exanple alani ne, glycine and betai ne, -an pept i des
such aarfdoteciitee GisupsfiarOexaioys atteki byen.W [36ehe] [J&xailess& o$ons,

exci pients for use as the pharmaceutically acceptabl.e
New ¥opkr 18P 5l. arfuch f%glcawsrwﬁé\aqeinc er9%é§’@6%ptﬁ.’/i‘6‘il qrpatfeption is
d G8Tthé Shabt&8 Endi o B{RNEN b OME G W IR8), Including 1,2- and

Iawninéregi%ﬁts I'nc ude, but are notﬁﬁgﬁgted %ongfng’ré, o

1,3-DiplsT (peess, 18®)i nt egrants, lubricants, anti- microbia

ents, and .coating agents. [0047].The dose range for
00401285 T e o e A0 1 i 0S8 a5 o ey Shout
Ac = RERL 1B = blAR] &tscyRlo, BIRAr = hNovBiscproNARARNNAAd; MO AC = acetic
. provided in discrete units may conveniently contain
acid; mpsylarrmgHtanesulforyipd omipoot temperaiirg; sat it sdiuiatede s ©aedondary,
_.at s dosage. . or..as a . mltiple of the, sa for
= g aP O BRI P g RSB abo Thg PRyl HeLe
THF, apound add DNISOO 2Pfeséy. hidre pérﬁﬁhﬁﬁceallﬁtgild efromatography,
conmpound adm nistered to a patient wll be the
tetrah}idecgl@ﬁsi wlighlqrgmgthapge andt e dumatlylpposide; amesppepivslyer, The
A I il | p Ry t
sbbrevlaiEpd OE ST Mo oty BOCPERCND BurelAOREuRl LG, iy
trifluo@nedradesulbeylngohiensatfed), asrd-butyboxyearbonyll yand QG&8inedulfonyl

d it . Q. l .do | t I, d
respecty, T ERaFI I (b 190 PO Pheb D fgosers A
compr&®nsite i@ F0BbAWatidnd RilR8Y b Broahid herfils (T, pdrsbR O dinary

10 720 my. B'to 100 hg (e .g. 1 my 2 hg. 3 Ny, 4
skill inmthe Brthgppdrsmgy the figt iSuepl @chyyolude iy, tha\durnal of Organic
cheni§I0 0060, FCr el 0501, 225, 11 T 42103

Abbrevi@idigy isgiﬁ)corgﬁatea%ef&l b}AQfeg%lce45 8”% 50 ng, 55 'TgaS 60
1 rrg 3 rrg 1

, 65 nmg, 70 ., (5 ng , 90 ng,
[0041]%@1@@, manbe nggs?tg@@rnt@,e COBpOwls qfobengﬁ@pntggotm@q adpoipistered
as the TRy cﬁ'esnglcﬂpft issgr%ferable to present them as a pharmaceutical composition. In

accordance with an embodiment of the present invention there is provided a
pharmaceutical composition comprising a compound of formula I or a pharmaceutically
acceptable salt or solvate thereof, together with one or more pharmaceutically carriers

thereof and optionally one or more other therapeutic ingredients. The carrier(s) must be



ng) of a conpound descri bed herein. [0049] For
addi tional information about pharnmaceutica
W@ o09posd4dd ons and their fornulation, see, forPERESPLE()50601

Rem ngton. The Science and Practice of Pharmacy, 20th

Edi ti on, 2000. [0050] The agents can be adm ni stered,

e.g., by intravenous injecti2on, intranuscul ar

i nj ection, subcutaneous injection, intraperitonea

C I 6@l it a n

accep'tz{gﬂeej ¥od| gfti'es steﬁ’sl‘%nt%?a érfgu bblohl%%ﬁ'@% avath 2%15 ﬁf het Clh'él@&leﬂtb of the
formuléfiorc hnedl n«mtgdeletemmcml the )r¢c1p1|emlt tharca$ aIFgartbemMre;dmmgqthﬂam@ng

a cannul a t her tes The agents
the sty ot GAESY a1 PoVE g e [ SESHROwE RagiSding salts
thereof & vall rb'ontﬂatamgé}ﬁ:ﬁ@érﬁ rHiAe fecRBURL cotfpotiR® waALkd ¥&derstood as

i ngredient, gel, pellet, paste, syrup, bolus,
referrigg @@tsg]@r yhergqfuz;sr yell, Cé‘plg wne 1ndpmmlgmt clalgr a@fgﬂegge isgagde to a

compoHS% 05 a @2‘8 I%aCF]]lt&f&l \ggpczﬁgtaglg r§a16 ?I'Iler? ﬁ‘umg Ibe ugg%rgaod tht claims

which @BpEndi fRdin @iat andepélent Slaidd WhichGefiefl (@ Bdhsd &dmpdting adso include
mcellar fornulation (see, e.g. WD 97/11682) via a
pharmyqepiagdiarcepEbiatalis iob Hhe( carpouad.ceven Hrexpligh pdgenge is not made
/13500), via formulations described
-mtheﬁﬁéaiﬁ%gyggg%%ﬁhﬁé, in some other form The agents can
[0042]alls0 foemaldtidnsi Sheludel thoamsslarabtl | figr (brad. parénteral (including
reservoir-type or matrix-type patches, m croneedl es,

subcutao pra MUBEFIEHAL o HILr ARG Y itEaveppiisARd . infreati Hor aeitdl, and
toplcale% 1%0951‘?%'1 Whccdi! EJb"ﬁﬁ%HP 1dn@ Gm%'&ﬁl%r) nﬁ nMRis@4tion. The most

nop oresis, jet inject or a conbi nation of any
sundﬂoﬁouhenpve@&ﬂnmgmneﬂhed&ndﬁnau&mlﬂEoebraﬁJh2@®mpwnt The

re Revi ews SC er 3. 115 . Th agents can
formul i st BB a1 ey B it oS b A0S pid SEiREo gy by
any of it MEMoHO WA kh&Wv i irLthe Rk OSD Y ARRS! suaﬁln ﬁwﬁ%@ﬁrﬁl&i@rﬂh@ﬁep of

coated on a stent. The agents can be adm ni stered
brlnglngslntwgashﬁ)gatthnea e@mp@/urldr@rfs)demlﬁrdlorpﬁapharma@utlnqlhfcqcp@ﬁable salt

o TR ek D)L, AR o
accessd§T lﬂgké@{ﬁdnﬂﬁs [ar Serd€: C Fied @tniut MEY Q¢ %gﬁ%d WD uniformly and

00/ 53160, ~and WO, 02/19989, An exanple o
intimateya prirgaRgriflto fassasintian the achyr Aleredignt p‘i"%thé\dlda%“@rh e@r finely

divide TR RIS o SO 0 S T2 AT RN SR POk koo

formulstiort. abl e for transdernmal adm nistration. The agents
can b adm ni st er ed |n t.he forma suppository or
100431 e lagiag ifablsr oF QEtlAdrsAIonTHeY By @hented ah retd units

such a@géspsﬁl'esc' LEEIRE ditaBlels! ARS BBNBNHABS: ﬁr@ﬁéﬂﬁlnﬁﬁédoﬂn&%t of the active
cribed in WD 90/07923. The~ agents can

mg@dadMRmas@sﬂeﬂomgnmﬂﬁvasawehﬂonpaamhﬁwdshwdramamwoushmndor
particles.described in ‘ 2008/ 086404 1 liquid
a NOnpaIYs -0%08b N 0% %Jafésh"f?‘ SMERION, gk A Veleh kel liqui

emulsiéfiMAd §&RE @thrédierd ‘?na@%ls@ rHe_CPTé‘s@ﬁ‘t‘éG ds boBs fél’éc‘?ﬁh!r@bf PAxtAS
descri bed in WO 02/49621 The agents can

[0044]4 rinlriptsmay bel made rhaneesairgssioi agmelding, pmicmatlllmvﬂﬁhone or more
access?rg 18% eg)l%gt ol%prc%sec? % %?e?s’ 191ay be ppepn}édegyl c%rﬁ?prgslgfng in a%ultable

ar en era
machine the active ingredient in a free flowing form such as a powder or granules,

optionally mixed with a binder, lubricant, inert diluent, lubricating, surface active or
dispersing agent. Molded tablets may be made by molding in a suitable machine a

mixture of the powdered compound moistened with an inert liquid diluent. The tablets



are described in WO 00/ 62759. The agents can be
adm ni stered using the casein fornulation described

WO p008/0g40£0030206939 and WO 00/ 06108. The ageneGI/Us2znodes0601

adm ni stered using the particulate fornul ations
described in U S. 20020034536. [0051] The agents,
al one or in conbination w thkother suitable
conmponents, can be admnistered by pul nonary route
: [ [
may e R ol T Po i e kg PR ke
delayedi mrocd)ﬂtmllledlmgk:am/ o ythe rtge‘ye ungreahantr thetwmal Thkelplhmemapemfcal

osones uffla i on nlstratﬁon of powd d thi
composigPR ALY GG <y r RS RGcaly DRI AT o iy dad this
expresélﬂﬁ (i’s iéndedng Shclgdo RebP R itiiabaldies, WBEPSRIRle starches,
(e jet or ultrasonic nebulizers, met er ed- dose
polyols, nElallneha@ng NISiesp, r@ln@cmswlmv\g@lhﬂqsn,h alilaens,( ltorbrlgar)ts baders,

be us ed i.n i ntranasal t 0 Aer
aisntefigie SaeliSomdr AR (BBRY SR PPeastE 35 o iscigpes
compoS®@ibhdl i@y ebé atoAad by q:uhﬁiiaéd omL@bﬁs | 6 oPBAGROUS TEREHiGss,
and can be placed into pressurized acceptable

Pharnmcsmqalhamcgptab@@ﬁrr% HyQprsPMpassenraiieded [qlfaag mepnse
A e N R e T

ingredjefitop@htiankiag sagehtsaspresemamt/esc esvm‘eteﬁrrrgp ebdnad)t soldrhnts12lavors,
and/ or 114), prop nitro u%llgﬂd t he I i ke.

desiceany, pppsticersordyst: RURIE S i AV gl figgedient must be

compaﬁﬁl@a\{)ﬁ? e §6‘rﬁﬁm§1§l Sl uRC ﬁosmsﬁirédth\% %@&hﬁ{}'o@* QRe formulation.
el ating agent enzyme inhibitors (e.g., protease

The compnsmotnoms}) corgalipunthert &lditees) as ngd:choumblkialgefpr sxarhpge tlaongse,

, and naf anost at reservatiyves ( sy .
slucosg Bt s BHORRI R BEC o PO SBF a OO s ittt sritose,
stachy&sréo n&z&kdly Eh‘lﬁtlm’éeo SRR ID Uty 1iRAS $lalh¥o1UPnylotodf abY the like, and

hanol is comonly included in aerosol
hydrat@ﬁotdrpmf tang pgingsadids, tarrexemplelaninch glycinaanil dataste, atrepeptides
and r(r)n%}erflIO ng\r/ﬁalk\:/el 1‘?@19 in some cases also inprove the
P of %R qnsper5| on. Pul nonary fornmul ati ons

[0046]%@1@0& ecdipielgs feundeasd eat shamihcehtically! dedeptiiilé cafRrs and
not limted to bile salts and those described in U, S
the p@rglz@teuﬂalsaﬂlyara@cwb& efeds carfigiseiand thse afiemetioasd sadditional

1ngred§f§i{§§ﬁéslg r buf até fot Bni ?&1’41: 513 er? er %lSérE@ Ea:ﬂ't@ &B{I&XHS anti-

osp ol I'pi
microbsA agéras, |addac@a1mga1garramt ageous in that sone of them aI SO
reportedly Pha ce absorption of the conpound, in
Ohed i,

l00471f%*rer&ﬂsatr?12ﬁ$ Yt é‘H‘inﬁ%fblls eengraly omQ 8P P@ntoa]rqsg/ﬂlﬁij orally

Tablet@Q)‘Pd@tBeIf a5l &t ?%@&t&t@dﬁjﬁﬁ&dﬂ&l th dIs@féf@Bﬁh'st 'n?a%‘il b(ynvemently
fective amount of active conpound bl ended w't

contalra pp raopumaoiéccuapquné rof farmdulad a’dudd isf gfectreeati such oins@ct aroas a

Wt d hal t h
mltipfig syé%efp 5taet, "nrerte e oAl B Eay A 10
mg to 120W &R ?fé@isé‘ Qﬁlohﬂlo§ﬁc%(3ﬂ@8({d%§§‘t@féd to a ]éatlent will be the
PCT/ 2008 050601 -25 described in U S 56. WO

respongiDjliggoBde atterdant pbysicany Hewhwdstheglose h@pbmaql adlk depend on a

o358, R0 B850 LE05E pLALEHERG e

treated\,/@l(Dlld 869y, U S. 2003019437, U. S. 20030165436, and

[0048] A dosage unit (e.g. an oral dosage unit) can include from, for example, 1 to 30
mg, 1 to 40 mg, 1 to 100 mg, 1 to 300 mg, 1 to 500 mg, 2 to 500 mg, 3 to 100 mg, 5 to
20 mg, 5 to 100 mg (e.g. 1 mg, 2 mg, 3 mg, 4 mg, 5 mg, 6 mg, 7 mg, 8 mg, 9 mg, 10 mg,



WO 96/ 40089 (which includes vegetable oil). Sustained
rel ease formul ati ons suitable for inhalation are

walemsosdaed in U S. 20010036481A1, 20030232019AHCT/HSIH08/050601

U S. 20040018243A1 as well as in WD 01/13891, WO

02/ 067902, WD 03/072080, and WO 03/079885, Pul nonary

formul ati ons containing mcrgparticles are described

in WO 03/015750, U. S. 20030008013, and WD 00/00176.

P I a [ g a I t
B T i Sl
mg, 3561;n§090 6121 45 @) 0 maerSomg) 60 mgmﬁﬁ atg, Gﬁsn@ﬁé g SO mPe’d mg,

o0 el 355, TUEEE A A o 355 0 iy

mg) off 2Aho¥Rd d6RFEE] ReSna | i posomal based formul ati on
that can be adm ni stered via aerosol or other nmeans.

[0049]F1Eﬂm| eddftionahuliaformatonf gboihhphaampestitiegl e campesifidysd and  their

200300539 nt s n_be
formulgily 5P 27 Sor i ARk, 1he ikl HREHRRRCE SePRiaiy, 20"
Editio22000038824. [ 0052] Sol ut| ons of nedi cament in
buffered saline and sinilar vehj cl es are conmonly
[0050]chhst agrsds can dv@n@fmfl@teaw e 0 DF| INfIAVIOHS HRjP§toay IntSnpHseigar
1nJect1(Q1ebL§IubgLﬁ£n¢éoﬂpe i %ﬁfa[ﬂgllfﬂokléals 1 0@5111(910' Rb@cﬁnd subhngual
a st reamo alr or “oxygen to genérate the s
intraarparlztn @heﬁhe |dinite), iaoagErexl, rtﬁhtdu ophthakiip| (cludider aﬁfaurmlar)

to crea the spray particles. Both t pes re well
intrangggls HIGH RS AISHRL @ afIMAPE. GBS OB TSt arklier ggents can be

dmlmgt%?gdb&gl e‘g RNALBRE ¥y %H&J@}] @&ntﬁ‘]fngvéﬂ Sredet@MBhdLaRount of the

har mac Rem ngton's T Sci ence and Practice of
active FPirgrcalIaIuy ger,): fedlet, mhetei cpsipf dolugerkcabimglasr, ospSde, powder,

y ressed gases, usually h of | uor ocar bons
aranul§BS B fPER G o SeadiRRah ANrarr s R ot Mo Bcdons Tauid, as
an oilfBHf@BGhidaRMUBRML RECESFAeY-in-8X Clii® dnfuldifn,avia a micellar

pressurized contai ner, these devices are |i Kew se

formulaéerc r(pasece- .n VEOaAGAL682)t skt Bobikesosak tfomﬂ@mnomes, &g, EP
73629 %@% s [O9% 95/*‘1%5?(?)6 Vo rmﬂlﬁtlonsn({:e 253 09}094986

posone 0 I nprove agen can S0 be

or in ﬁﬁﬁ& wgRk €drh 0 PRl Ygdny |c@1|ﬂ€als@| [ % @Hmﬁlﬁf&‘éd QﬁﬁsdéSmally (ie. via
Met hods for pegylation and additional formulations
reserviGHiP&i AT NHAtBEEYRO Mjatrlat e riqrpneedlepedhasaal Porafigio dupgdermic

e S e
neci gl el IBSOREL SR RE5] BHOF Y Gl
injectidheorr 2fcembinadsn tdfeangi of. thehgreegkny nedodo g Peaishitd st el €104,
via .a nanocogchl eat e or cochl eat e del | very. vehi ¢

Nature: Bpyest Lreg PissovencEd [ DMt ebi5adgesiiafap. ber lﬁ’é@ﬁ?ds ‘Oealh/ for
exampRe at gRlsiv er ey rt@%‘fﬁﬁl?&i‘%lbéfd Cbss: "ﬂféré%%ﬁ%caﬁlﬂ)%%gﬂed on a

surface such a e vagi na, eye Or nOS€ A
stent. 20@8ILBBAR4 b@@ﬂhm&%@@lwsﬁgdﬂgh -velp@tyusamderfnol paitatel ipjestion

ch as escrib in U S 5 204, e
rechmis i 137 hadrRRdcP T BrotafuRssThet dBau B fee
Additi@ BdeR. forh@la@ER tre AaR P& iAW 00/38BI2E VO oI 53180 28drdyWO

using the formul ati ons described in U & 20020055496,
02/1998® An example of a transdermal formulation containing plaster and the
absorption promoter dimethylisosorbide can be found in WO 89/04179. WO 96/11705
provides formulations suitable for transdermal administration. The agents can be
administered in the form a suppository or by other vaginal or rectal means. The agents

can be administered in a transmembrane formulation as described in WO 90/07923. The

agents can be administered non-invasively via the dehydrated particles described in U.S.



00/ 47203, and U. S. 6,495,120. The agent can be
del i vered usi ng nanoenul sion formnul ations descri bed

WO 00804 91728A2. [0054] Table 1 lists conpouPiBUS2008/050601
representative of enbodi ments of the invention. [0055]
In general, the conmpounds of the present invention may
be prepared by the nethodsayllustrated in the general
reacti on schenes as, for exanple, described bel ow, or

6,485, }ﬁ’()’6 m31€Hef Ag‘eﬂ{ 'cQﬁ‘%et zﬂﬁﬁlﬁlgereduﬁl' gﬁﬁ?ig-iclo)fteay(ﬁ’h%ﬁg}n%ﬂaﬁon as

‘start materi al's, reagents and convention
descritey nmhﬁéﬁ) SO eedu (s . agentst teas be raglactistored, intmnasalyahsim:g the

form T 5D B, bk oF WBLIHORE PGB RerBrenfestgetion

are deBErRe@SHEW (B 0¥0/ODi581 NITRY 4 JRtsC O BE NHigiMteteudiny @R 1c8ddin
are presented below. O her conpounds of the invention

formulptagn ldescyb@ban a4Si ﬁo@ﬁﬁﬁpé%?tﬁjgnd KR oMO06 & hdde agenisecan be

eS| her,ei n r beI ow
admin YIS Pistn NI g oRE e Mo B! AR SR e b
[0051]STHY Bgses daRi 6f efl cBRbRlatonBYitH 88idl tsultdblé Q@mponents can be
preparation of enantiomers having a particul ar stereo

adminigtigeed; byt pujmonaiy |rowfe ditilizing iseverH dedwiiyes seludig byt gk lipited to
1ntratrécﬂ¥ﬁ N8RS ?d&&@gp P Q§lgﬂgn fiO e aluhggo?y as?%;urlr%egu hnérsatrg?heal

tereol soneril prepar ati on
dehverfy asfhiipogorhed, rinssiffiationi (sdmiaisiratidro bfrpoatibreforinhation e §ringe or

ep |cted herein be obvi oys one of ordinary.
any ot @a similam dgviee mmeclwgar gl pae lam?qt goet(gg- Jet or

ultrasoRlceR@Rlisss, MeleRldMosSYiMdGl '(MINF} hé?lqsdr ithaNiie (DPIs))
IRy L 1IN ZCZ1H 2R5 Conpounds  of
can alsfoobmud;eal | i(lmidiapp]ZCatibBS cIz%lemsoh‘@rmblaunnmaecsrtahleadlspmfslons

is H.or t onaII S ted | ower
or suspshis 4 By THEHH g dBDAILTDA FoRRGTS Bedtypfa can be
placed NANBrekdir26@ ak &e %led @})el'lzﬁh sh&’[rﬁ@'hg@r‘éﬂﬁero\{@anes (HFAs, ie.
2008/ 086404 PCT USZO% 05060 - 27 heme 2 HH / N

HFA-134e 20dz HEANZ, Ry 2 REXtpiG08RTeoAl, t@ﬁlﬂ@ltodxiblpgqm@mo(md@ther

chloroﬁlflorggarrgurll %rozpeila\{nmtse rsgclzhn asZ 'a rlnisxtlﬁ:rrél S i’ropella%som,n ?2,O£nd/or 114),

propane, nitrogen, and the like. Pulmonary formulations may include permeation
enhancers such as fatty acids, and saccharides, chelating agents, enzyme inhibitors (e.g.,
protease inhibitors), adjuvants (e.g., glycocholate, surfactin, span 85, and nafamostat),
preservatives (e.g., benzalkonium chloride or chlorobutanol), and ethanol (normally up
to 5% but possibly up to 20%, by weight). Ethanol is commonly included in aerosol
compositions as it can improve the function of the metering valve and in some cases also
improve the stability of the dispersion. Pulmonary formulations may also include
surfactants which include but are not limited to bile salts and those described in U.S.
6,524,557 and references therein. The surfactants described in U.S. 6,524,557, eg., a
Cs-Cy¢ fatty acid salt, a bile salt, a phospholipid, or alkyl saccharide are advantageous in
that some of them also reportedly enhance absorption of the compound in the
formulation. Also suitable in the invention are dry powder formulations comprising a
therapeutically effective amount of active compound blended with an appropriate carrier
and adapted for use in connection with a dry-Powder inhaler. Absorption enhancers

which can be added to dry powder formulations of the present invention include those



iodine; R5 is Hor optionally substituted | ower alkyl)

can be prepared by treatnent of am no indazoles 3
wWOoRaR/08@NO2 and copper halide. Scheme 3 H F Ne@U/U£1008/050601

Ozl \ X4 R5 2 R5 [0059] Alternatively, conpounds of

formula 2 can be prepared by treatnent of al dehydes

or ketones 4 (wherein Z' is2ghlorine, bromne or

iodine; R5 is Hor optionally substituted |ower

descrﬁ%ld kM' T)J SW' 6t &Zwr aW? %2%%%534 hfé?érﬁ)@s %%dﬁlEﬂhBH‘ss fOISEB@ %‘EFface
modlﬁN‘tlo(le-ﬁ ppdeﬂ; N Akto®] FiBrrﬁulEiBJI{s Oﬁhﬁﬁ)] 1n<ﬂndm@llﬁd§ 230 884 U S.

5292 581 LR By S 7/ 8, PR PR, B P

WO 95/4@@@93 Gwhich Nnd¥a&s RBEkabIRMNAPUNGSstAhed RIS Fortuldivie sEitdble

= hal ogen, nethanesul fonate, tol uenesul fonate or
for mhiﬁ@thnl kg desqrb@dpmar{éseé@ﬁlo@%i?l& BPGIMA2a e Mat and .S,

oo 328 g PO PSR, B SRE I T GBEERAY sy

03/079888V € PuRionafib i fuld: © AP &b Atali mlcrupﬂﬁblemaé @dscribed in WO
conditions to glve compounds of fornmula 6. Typi cal

03/015&3§9e§3 ROPRAOBBLE. adeWibP0/PP 6 eEulﬂ’@nardeme!nlﬂﬁtlonS containing
stable §AsHNA Fo @é?ta?ec‘cclésld BQ? %(%2@[‘91959% él“@ yéjgdgj@?l Other
yprca '

ol vents 1 ncl ude ut” are not
aerosoNfd¥ndilanehhytef desorbadda EPNBR szmmml%mqmm Ue S( BIBR)730,
acetonitrile and tetrahydrofuran (THF). VWO 2008/ 086404
U.S. ER122008) 0508041, andgUs Hunh Bora® Lok $6-9038 7 Hisscripegya

hposorﬁal( H%edV Mrfulation 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,

[0052] Solutions of medicament in buffered saline and similar vehicles are commonly
employed to generate an aerosol in a nebulizer. Simple nebulizers operate on Bernoulli’s
principle and employ a stream of air or oxygen to generate the spray particles. More
complex nebulizers employ ultrasound to create the spray particles. Both types are well
known in the art and are described in standard textbooks of pharmacy such as Sprowls’
American Pharmacy and Remington’s The Science and Practice of Pharmacy. Other
devices for generating aerosols employ compressed gases, usually hydrofluorocarbons
and chlorofluorocarbons, which are mixed with the medicament and any necessary
excipients in a pressurized container, these devices are likewise described in standard
textbooks such as Sprowls and Remington.

[0053] 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)



NNZ3 7 NNZIN ZZ1RREI9R 28RLNR H
R1.N,Rz 04 10 N zI 11 R5 [0061] Alternatively,

w@ovposmos of formula 2 (wherein Z' is chlori nBCT/US2008/050601
brom ne or iodine; R5 is Hor optionally substituted
| ower al kyl) can be treated with base and conpounds
of formula 7 (wherein Z3 =_hglogen, nethanesul fonate,
t ol uenesul fonate or the like; W= 0, OR' or H R10 =

using ?&nﬁlléf&’)hs g;[l@ﬁ' Ris 'Jﬂaprde?cri%&’tlﬁcp'sq% 9649‘}'@8 Su‘?ﬂe FBert n_grctan be

yl di net hyl silyl; at “anbi ent
formultﬂed‘per amlulroeapmleslnaberdemaEédm ZWXDdB%/Od)I@ tnge vagent can be

acminiGTO0 IHAOEE LG 4B drFl BBh A R AL R L BoARE SO

00/47288d HQAUWN Bydriide. TRI g&dnt S&hvs@tc&wé}ea Ut RbfoeduBsion
not limted to N, N-di met hyl f or mam de,

formulemquétdﬁwrbad meQ;I@l/%Y:?étzAdnl trile and tetrahydrofuran.

f jla 8
00541 T B 1 S OE bR o o FRIRANERC b PRI o
[0055]%0g¢rﬁﬁllcﬂﬁpﬁuﬂ1§tﬁln@§ droheraseft idventidie n@siee phpard WY Fhe
and R10 = a protecting group, corrpounds of formula 8

methoqlﬁaﬂuﬁéat@dr @a@écgeaﬁabﬁeactw@p%cagmsa% feprreplec desegibed below, or

by m(&ﬁg&&l{)hﬁ ntﬁfltegf p[lﬁ %am@%ﬁ: E'{ar’ﬂcu?g %%}@rlfﬁ?_lm@cearggﬁtg and
converﬁ@ﬂﬁ)l(nynﬂfesmfpr(fo@dmmi a8 thead rdaetidrise atie diswipbksitele to make use of
oxj di zi ng age uc s the Dess-Martin periodane or
variantg it gre BRGehes E?W@%B@rﬁéwbw@wr@e unds of formula
[0056]Prod&sS&t f "bt&hing AP QU4RHBuRds bt l&leamv&gﬁ)nlgre ted below.

reduci ng agent sSuch as SOdI um bor ohydri de | um
Other corapminds of ftdrindtios odiyb® preparabeimy)lgou&)fayldon dtethozse whose

conpl can pro ounds
synthefly (R PRTELDed G805 Do FoacRetr LeJabonBenas: sichygnethods
Funhelsﬁlmm”gltﬁ)@ahgls%nth%s l&pl’c'téalﬂeréin%gy %sfﬂ'l’ﬂzln’\{hgllﬂ'eparﬁﬁcﬂl of
Vv

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 I in stereoisomeric forms other than those depicted herein would

be obvious to one of ordinary skill in the chemical arts based on the procedures presented

herein.
Synthetic Methods
Scheme 1
N, g
@ RS %
Z! C v
, H2 2 RS

[0057] Compounds of formula 2 (wherein Z' is chlorine, bromine or iodine; R’ is H or
optionally substituted lower alkyl) can be prepared by treating compounds of formula 1

with NaNQ; in acetic acid at room temperature.



NnWRI3 12 NNR12 Z 1 zl 8 RS 13 R5 [0062]
Additionally, in the case where WO and R10 = al kyl,
w@owposmos of formula 8 can be treated with dpEriUsmes/050601
12 (wherein R14 and R15 are each independently H or
alkyl, and either (i) R 2 and R13 are each
i ndependently H or alkyl, or7di) R 2 and R 3,
together with the Natomto which R12 is attached,
forma 4 to 7-nenbered Rpijonal |y substituted
non-aromatic ring sysfen and trinethylal umnumto
provi de conpounds N ormul a 13. 7 RO R6 8O
RBXH9 ORO O /W R 6 WR6 N R8 4N X X z
14 R7 16 R7 I'N[0U63]) Conpoundé” of"fokmula 17 can be
prepared by treating Eon‘pounds of farful a 14 (wherein

[0058]2A41tdrRat&idly0 rdo'?@ouﬂd[so 6‘f B riila | 23 Cthlh@ﬁelﬂf\ﬁztl hisacigeR, B#6hindSor
sodi um hydrl e and r@oun s of fornmula 15 (wherein B

iodine;j B” #r | oopptinmaly @ldrsyltute oweralkyRocagy be peapared by treatment of

amino WRRERELCEI NN S By Oy and i 6’15 Hor

| ower al kyl, X is 0) under heated conditions to give
conmpounds of formula Xgherhdr3t urn, conpounds of
formula 16 can be treat ed with acetic anhydride under

heat ed conditi ong-{ Bl and water or
net hanol and so ' ar anbi ent to heat ed
condi ti ons tozprovide

wherein X is O Scra{re 8 WO 2008/ 0@6404

PCT/ US2008/ 050601 -30- RO R6 R8 Z6 OCH3 \ B X R9 R6
[0059]MAlternatively, compounds of formula 2 can be prepared by treatment of

aldehydes or ketones 4 (wherein Z' is chlorine, bromine or iodine; R is H or optionally

substituted lower alkyl) with hydrazine under heated conditions.

Scheme 4
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/
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[0060] Compounds of formula 2 (wherein Z' is chlorine, bromine or iodine; R’ is H or
optionally substituted lower alkyl) can be treated with base and compounds of formula 5
(wherein Z* = halogen, methanesulfonate, toluenesulfonate or the like; m and p are each
0 or 1, provided that m + p is at least 1; R’ and R" are each independently selected from
H, -OH and lower alkyl; R is as defined above) at ambient temperature or under heated
conditions to give compounds of formula 6. 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 (DMF), dimethylsulfoxide (DMSO),
acetonitrile and tetrahydrofuran (THF).



NR7 19 Rs ZS/ OCH3 B X 18 R7 20 OCH3 O RO R6 N R9
Rl 6 LINHR8 ~X RRB X R7 21 R71 17 [0064]

wWQ@\Rdoensadd vel y, conpounds of forrmula 17 can beP@F/Esmng&as0601
by treating conpounds of fornula 18 (wherein Z5 is
chl orine, bromne or iodine) with conpounds of formula
19 (wherein Bis aryl or hegeroaryl; R7, R8, R9 are
each i ndependently selected fromH, -0- alkyl, alkyl,
hal o, -CF3, -S(O)-al ky'scherr?e(g))z alkyl and -CN, R6 is H
or lower alkyl; X CH, Z6 is B(ORi 1)2 SnR113 or the
like and R' is ddior Iovver al kyl gpoa catal yst such ag
pal | adi um(0), ?nd a base such S pot assi um car bo

to g| e co s of fornul . Conpounds of f ira
N be vfeat ed with ,, ndn ulf on carbon 5
er}e of—anmeni um E or under>an al spher e
Z1 yrogen to give uns of formula 2'21, wher ei n
Xis -®H2-. In turn, conp@uﬂ?ds of ghormul a 21 cén’be
heat ed under acid cond|t| ons to prlwlfde conmpounds of
formula 17, whereiniX is -CH2-. ¢ eme 9 R6 0O 00 11

N.O A~XH R6 N RerLINH 22 4 5t AA X AA X 14 23 24

[ 0065] Conpounds_of 1% arnul @

treati ng conpounds of formuRa

chlorine, bromne or iodine) ythsa base such as

SRAl dr '
[0061]: Rﬁ@ﬁlﬁ)& dogngvrogﬁcgst o?qgﬂlgr nga (g\%lﬁlfe S orgﬁléfhe[{rgﬁlﬂlerr
iodine; aRRylt H Xri Spt&hal%ndﬁjstlhﬁai de)vﬂoﬂklylb ican sbet t?re@led/ ew1th base and

nmpounds of _fornula 2 conpounds of

compovaﬁismaf @r@slac%\rﬁvvb@emr%aréwq&eﬁ hmsfélé@qself%mrﬁy delugresyiRnste or
o _f
e o and 250 um By Ur o A6 bhder PAney e P Sleblbaa™

butyldicetidilslybR' ' t=o afkybwi de lc«m‘@))lancambosﬁlt ftemmxhtareZd:r u@er heated

condltl%gOS/ g%%? ﬁgfr‘rlpg&ys L({?%Or(r)r?dlé) ?O%plcal bases 1n£11u5ns but are (I)lOt 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 W = OR'!, compounds of formula 8 can be treated
under acidic reaction conditions to provide compounds of formula 9. In the case where
W = 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 W = 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



r(CRBRA)mR6 NH/ 11, ON (CHz)p V J:, V' I NN (CH2)p

YX25 R LINz\ R 126 Rs Y X6 Rl ~(CR3R4 R o
WORB00B0864Bt or O / NN (CH2)p RO Z7 A-'-Zs R 28 POI/Us008/050601

27 Rs NN(CR~4 r O(OHm2)p R6 LINRs Y X 26

[ 0066] Conpounds of forrmula 6 can be treated under

heated conditions with a cabalyst such as copper

i odide, a ligand such as trans-1, 2-di am nocycl ohexane

or 8- hydroxyquinolineg.g.hage such as potassi um

car bonat e, cesiun1carb6__§__6r pot assi um phosphate

and conpounds aﬁu¢ormu & (wherein X isy “ 0; R6
is Hor ge Ikykp nas defi ned 0/e) RO give
conpounds ful a 2ge [0067] Addi ti §'h the

case 'S p H a Vs 0,lgonpounds
of f ‘@6 can be treated Wi t Vggen and a

cat al'yst” su h as pal | adi um on cér bon t s provide
conpounds8of formul a 27. Further tredfnment of
[0062]c®drpmmldiy, infthé oaseubteer® W wi © land RdS & #lnd, compounddst fofmula 8

la 2 Z7 1aN
can be ARG et fﬁ' (NGreitR oSN inqrgendeptly Hpr alkyl,
and eltlﬁlelo(l) R%’H 1P kyd dach ﬁndéﬂ&ﬂfél%ﬂdﬁ &falltﬂr(m’(ﬁl?Rmand(Nh efohther

non- aromati ¢ hydrocar bon, Is Hor |ower
with t}ml Iﬂyttom Zvahthhf ogatachednieimamndgo |7f-mcrabggd optionally substituted

t | t t te t
non-ar el S s ooy it PP RR B oo AR B e >
formula 26, wherein X is O or N. WO 2008/ 086404

PCT/ US2008/ 050601
Scheme 7

o
R @.0 R®
R6 @ R6
8 8
O O
R7 R7
16 17

[0063] Compounds of formula 17 can be prepared by treating compounds of formula 14

R® RS

B Ra:iI'r)\XH
5.0
\N’ 7
o
74 =

14

(wherein Z* is chlorine, bromine or iodine) with a base such as sodium hydride and
compounds of formula 15 (wherein B is aryl or heteroaryl; R, R®, R’ are each
independently selected from H, -O-alkyl, alkyl, halo, -CF3, -S(O)-alkyl, -S(O);-alkyl and
-CN; R® is H or lower alkyl; X is O) under heated conditions to give compounds of
formula 16. In turn, compounds of formula 16 can be treated with acetic anhydride
under heated conditions followed by methanol and water or methanol and sodium
hydroxide under ambient to heated conditions to provide compounds of formula 17,

wherein X is O.

Scheme 8



-32 Schenme 11 (Q4)mr RA)mO NN (CH2)p O ONN (RH2) p
'O/ I _/ NRS, NR5 HO 27 29/ 30 RO R6 r(CRBR4)m Rs
WQ@2008@BG4ONN 2)p :87MR5 r (CR3RA) M O / N\ ( CH2) pCT/BIS20R9050601
R NRR38/ RE X 32 R7 [0068] Alternatively, the
hydr oxyl group on conpounds of fornmula 27 can be
converted to an appropriatgopactivating group to give
compounds of fornmula 30. In the case where Z9 is
triflate, conpouq?s of formula 27 can be treated with
trifluoromethyl sul¥oni cR° anhydri de or N- pbeny!
trifluoromet hanet )a#q?,zand a base such a5 pyridine
or it bis&; {net hyl'si |yl ;nideRﬁngﬁi;?ooled
conditdgzgﬂlo gi've conpdiinds RS gruﬂkQ ! Treat nent
of cofipolind®H formul a 30 withkcompounds of formula
19 (whereithh B is aryl or heﬂ%roaryup R7, R8, RO are
each i ndependently selected fromH, -0-alkyl, alkyl,
hal o, -CF3, -S(O) -al kyPCHs S(O) 2-al kyl and -CN) R6 is H
or lower alkyl; Xgis .26 is B(CR' )2,SnK t he

, . N
like and R i’s r llower al kyl),, a>eatalyst| such as
paH—ad*i—un‘?(g) ﬂ%\ﬁ e stch a%g s)|\u<m & bonat e
to give canpounds, of fornula 31. g7ConpoOunds of

formula 31 can be treated with palladiumon carbon in

[0064]t RgerRitREBNCOMPOurRRTETTO kil la flOrARbE PREPaIIBY trédting compounds
at nrosphere of, hydrogen to_gi ve conpounds of fornula

of formyga 1§Hwhesein Z s chloriggphroming argodinegsitlpgompounds of formula 19
PCE/ - / . R C . H
(uhere i AT 8P PORPRS  R acbeint lly H0-
alkyl, alkyl, halo, -CF3, -S(O)-alkyl, -S(O),-alkyl and -CN; R® is H or lower alkyl; X is
CH; Z° is BOR'),, SnR"; or the like and R'' is H or lower alkyl), a catalyst such as

palladium(0), and a base such as potassium carbonate to give compounds of formula 20.
Compounds of formula 20 can be treated with palladium on carbon in the presence of
ammonium formate or under an atmosphere of hydrogen to give compounds of formula
21, wherein X is -CH,-. In turn, compounds of formula 21 can be heated under acid

conditions to provide compounds of formula 17, wherein X is -CH,-.

Scheme 9
6 O
S 1 .5
22 >
74 = AT X e AT X
14 23 24

[0065] Compounds of formula 24 can be prepared by treating compounds of formula 14
(wherein Z* is chlorine, bromine or iodine) with a base such as sodium hydride and
compounds of formula 22 (wherein A is Cs.;o non-aromatic hydrocarbon; R® is H or
lower alkyl; X is O) under heated conditions to give compounds of formula 23. In turn,
compounds of formula 23 can be treated with acetic anhydride under heated conditions
followed by methanol and water or methanol and sodium hydroxide under ambient to

heated conditions to provide compounds of formula 24.



Z1 YX33 RS 8 ROORL to ORRBEREREBor I nw NN

wR7 Z7 A/NZ8 O/ NO/ 28 29 iN NNR6 LINRS / R5
wWO200888638 HO 34 [ 0069] Conpounds of formula 8 PEFUR®08/050601

treated under heated conditions with a catalyst such

as copper iodide, a ligand such as

trans-1, 2-di am nocycl ohexangior 8- hydroxyqui no |i ne,

a base such as potassi um carbonate, cesium carbonate

or potassium phosphat g.;apd @onmpounds of fornula 25

(wherein Xis -CH2-, 0; Reis Hor lower alkyl; Yis

as defined above) to giye conmpounds of fornula 33.

[0070] Additionally, in|the case where Y |s Emml R6

is Hand g§¢§ 0, c®hp of formula

trete%vvl t\h hydr a catalys saszaI(Fazeh um

rbap té %YOVI e2gonpoundgs of 1] 84 FuRt her

jreatment ochonpounds of ~formil a b4 lxase and
conpoynds of formula 28 (whereinXZ7 s N , hal ogen,
met hanesul fonate, toluenesulfonate or the like; R6 is
H or lower alkyl) or conpounds pf formula 29 (wherein
Ais C3_10 non- aronatlg Q%drocaroon R6 is H or | ower

alkyl; Z8 is halogen/’ t’han&s
A teyﬁeg@ture

toluenesulfooat' he [ke) at~ank ,

or under he ( tloﬁs can provisde conmpeunds of
formuota 33, rein Xsis 0 or ned
above. W\ / 086404 PCT/ US2008/ 050601 -34 Schene 13

OR10 OR1 RO RS n Wn R8) Z6 .
(CRR)

\N

[0066] Compounds of formula 6 can be treated under heated conditions with a catalyst

(CHZ)

such as copper iodide, a ligand such as #rans-1,2-diaminocyclohexane or 8-
hydroxyquinoline, a base such as potassium carbonate, cesium carbonate or potassium
phosphate and compounds of formula 25 (wherein X is -CH,-, O; R® is H or lower alkyl;
Y is as defined above) to give compounds of formula 26.

[0067] Additionally, in the case where Y is phenyl, R® is H and X is O, compounds of
formula 26 can be treated with hydrogen and a catalyst such as palladium on carbon to
provide compounds of formula 27. Further treatment of compounds of formula 27 with
base and compounds of formula 28 (wherein 7" is NH,, halogen, methanesulfonate,
toluenesulfonate or the like; R® is H or lower alkyl) or compounds of formula 29
(wherein A is Cs.;o non-aromatic hydrocarbon; R® is H or lower alkyl; Z* is halogen,
methanesulfonate, toluenesulfonate or the like) at ambient temperature or under heated

conditions can provide compounds of formula 26, wherein X is O or N.



ONONXNINNNR 19 RS RS HO 34 z9 / 35 OR10 OR1
n W1I-W ONONNRI RNNRI R LINa 65 R3 R5 R8

w®20088%640 X 36 RI R [0071] Alternatively, therP¢lusmrsg/050601

group on conpounds of fornula 34 can be converted to
an appropriate activating group to give conpounds of
formula 35, In the case whene—- 729 is triflate,
compounds of fornula 34 can be treated with
trifluoronethylsul fonig..aahydride or N-phenyl
trifluoromethanesul fonam de and a base such as
pyri di ne or Iltq yn1bs(tr|nethyIS|IyI)an1de u q

cool ed conditidn&§Xto gi ve conmpounds of fornﬂf K35,

Tr eatgren ¥ompoungs of formula 35 Sonmpoungs of

fornyla reify B is aryl or t= Aryl;, R{, RS,
RO d4releach ihdependently selectefl f¥om H, £s0-al kyl,
al # hale, -CF3, -S(0) -al kyl 7o~ )2 aikyl and - ON:

R6 is Hor lower alkyl; Xis CH Z6 is B(OR' )2 SnR'3
or the like and R" is Hor |ower alkyl), % g al yst
as palgkadi um(O), and a base such as'p Sium
e tlg giive conpounds of far 3 Cm@ppunds
’'um op car bon

i n Rhe presence of ammbpiu

at nosphere of hydro&é
37, wherein X is -Q AD’ 2008/ 08640

PCT/ US2008/ 050601 - 35 Schenme 14 ORL (@RgRN N O 41/"N

OR6 LINRG LJ J, J" 38 Rs XSV\X
Wy

[0068] Alternatively, the hydroxyl group on compounds of formula 27 can be converted

}nds of fornmul a

to an appropriate activating group to give compounds of formula 30. In the case where
7’ is triflate, compounds of formula 27 can be treated with trifluoromethylsulfonic
anhydride or N-phenyl trifluoromethanesulfonamide and a base such as pyridine or
lithium bis(trimethylsilyl)amide under cooled conditions to give compounds of formula
30. Treatment of compounds of formula 30 with compounds of formula 19 (wherein B
is aryl or heteroaryl; R”, R®, R’ are each independently selected from H, -O-alkyl, alkyl,
halo, -CFs, -S(O)-alkyl, -S(O),-alkyl and -CN; R® is H or lower alkyl; X is CH; Z° is
B(OR'),, SnR'; or the like and R is H or lower alkyl), a catalyst such as palladium(0),
and a base such as potassium carbonate to give compounds of formula 31. Compounds
of formula 31 can be treated with palladium on carbon in the presence of ammonium
formate or under an atmosphere of hydrogen to give compounds of formula 32, wherein

X is -C-Hz-.
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In the case where W= OR', conpounds of fornula 33
W@ mdveogidam X is -CH2-, 0, NH) can be treated uPCEDS2008/050601
acidic reaction conditions to provide conpounds of
formula 38. In the case where W= H and R10 =
protecting group, conmpounds3gf- fornmula 33 can be
treated under appropriate deprotecting conditions to
provi de conpounds of §gjpdl@d 33 wherein RI0O = H In
the case where W= H and RIO = H, conpounds of
formula 33 can be treated with an oxidi zing %%gnt such
as the Dess-Martin periodane or oxalyl chlo de and
DMSO to gi 9&° compoundswnaf fornul a 38 Tre nt of

con‘pour‘@gﬁyO W}}th es 10 and g ajent such
odi rohydri ge, sodium cy nOo DhyMiri de, .
nJlacetoxybUrUhydrlde Rr (pi¥ol T ne porane

@ eX{ can provide conp orgul a®39. WO

2008/ 988404 PCT/ US2008/ 050601 -36 Schenme 15 0 R6 NH
0 /a5~-N02' \NOI%/RNCRYX6H2 zlo/ , Rs 25

Y~X | 41 400k H OJNCN5\ R- R6 LINR
LI, \ Hgﬁﬁ\é YRX @2 43 1}\ Z(CR3R4)mr(CR3R
z7 A

1:Y
O N 28 29
N { R6
| P RS
HO 34

[0069] Compounds of formula 8 can be treated under heated conditions with a catalyst

R10

such as copper iodide, a ligand such as #rans-1,2-diaminocyclohexane or 8-
hydroxyquinoline, a base such as potassium carbonate, cesium carbonate or potassium
phosphate and compounds of formula 25 (wherein X is -CH,-, O; R® is H or lower alkyl;
Y is as defined above) to give compounds of formula 33.

[0070] Additionally, in the case where Y is phenyl, R® is H and X is O, compounds of
formula 19 can be treated with hydrogen and a catalyst such as palladium on carbon to
provide compounds of formula 34 Further treatment of compounds of formula 34 with
base and compounds of formula 28 (wherein Z’ is NH,, halogen, methanesulfonate,
toluenesulfonate or the like; R® is H or lower alkyl) or compounds of formula 29
(wherein A is Cs.;p non-aromatic hydrocarbon; R® is H or lower alkyl; Z* is halogen,
methanesulfonate, toluenesulfonate or the like) at ambient temperature or under heated
conditions can provide compounds of formula 33, wherein X is O or NH and Y is as

defined above.
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[0073] Alternatively, conpounds of formula 26 can be
woree/0sd4ed t i ng from conpounds of formula 40. EONPS2NgI6S0601
of formula 40 (wherein R5 is H or optionally
substituted |ower alkyl, Z10 is an activating group
such as fluorine, chlorine,-3@romne, iodine or the
like) can be treated under heated conditions in a
sol vent such as DVF wi §fegcbadse such as sodium
car bonat e and conpounds of formula 25 (wherein X is
-CH2-, 0; R6 is Hor lower alkyl; Y is as defined
above) to gl% compounds of for mula 4% 1n twen,
conpound$ formula 41 can be tr¢g under red ng ]
P nd oris” sich as SnCL2, jron der” and N )\\r 5
/"\?Non car ben—under @n; atrmsph 019
provide gorrpounds of forfrulha 4 Treat ment 131‘—>
oyndst of fornmula 42,9 Nasl\IOZ in acetic acid at
room tenperature can provide conpounds of fornula 43,
Conmpounds of fornmula 43 can be treated with base a&go
conpounds of fornul 8®%° (wherein Z2 = hal ogen,
met hanesul f onat e, /,)I/ZI uenesul fonate or the |ike; (' ‘ d
p are each O %, "pMovided that in + pol east

@ach i ndependgnt | y seI

\ yI Ris as deg
RS |/éﬁ eApegat ufe or under® ; i s to gi ve
. ou%ds of formula 26. Typircal—bBases include but are

not limted to cesium carbonate, potassium carbonate

T T AR A I T

Poptiateeidiivhi de givdi dERipdVh&UbHf oxhElg 3 5aaRtRNELsE WHR
o an A}Sd Iﬁitaetrah g%:)g%%n ngcherreﬂa16 OR10 OR 10 Ht(' \ / re

Z is Mlﬂatmcqmmu@dsv of formpla M cm [beNtreated Reith ‘vﬂﬂl@rqm%hslsulfmc

anhydrll\clie of N—phel:_rllyl /T:\rlﬂuoromethanesulfonamlde and a base such as pyridine or

bo e) at

lithium bis(trimethylsilyl)amide under cooled conditions to give compounds of formula
35. Treatment of compounds of formula 35 with compounds of formula 19 (wherein B
is aryl or heteroaryl; R”, R®, R” are each independently selected from H, -O-alkyl, alkyl,
halo, -CFs, -S(O)-alkyl, -S(O),-alkyl and -CN; R® is H or lower alkyl; X is CH; Z° is
B(OR'),, SnR'; or the like and R' is H or lower alkyl), a catalyst such as palladium(0),
and a base such as potassium carbonate to give compounds of formula 36. Compounds
of formula 36 can be treated with palladium on carbon in the presence of ammonium
formate or under an atmosphere of hydrogen to give compounds of formula 37, wherein

X is -CHZ'



N 'n HRLNR2NnNRnpXNI10 O R6 R6 LIN/I\ X/ 3g
Rs Y X 39 Rs Y [0074] Conpounds of fornula 43

W@ avegisM RS is H or optionally substituted | oOR&F/US2008/050601
alkyl; Xis -CH2-, O R6 is Hor lower alkyl, Y is as
defi ned above) can be treated with base and conpounds
of formula 7 (wherein Z3 =_kglogen, nethanesul fonate,
t ol uenesul fonate or the like; W= 0, OR' or H R10 =
an al kyl group, H or ag@{.gl.8¢ting group such as tert-
butyl dinethylsilyl; Rar = alkyl; n =1 or 2) at
anbi ent tenperature el under heated conditions to
gi ve conpounds of f rnula 33. Typi cal bases |n ude

but are not |i mt to cesi um car bonat e

car bonat eoamum ydride. Typicalos s [ ncI ude
but are n ted to N N-dinethylf

di rretRﬁy Nt oXi de acetonitri mt rahy sof ur an.
In {,He where W= oR', fofmul a 33 can
be treated wunder acidic react| on cond|t| ons to

provi de conmpounds of formula 38. Itﬂﬁzlcase where W
= H and R10 = a protecting group, ounds of formula

33 can be treajle\d under appropuia eprotecting
conditions td& pf,dVi de conp mmr mul a 33 wherein
R10 = H1—n—rhe—cas’emher V= and R10 = H,
conpounds of formula 33\(: e tsedted with an

oxi di zi ng agent such ‘as ‘the Dess-Martin periodane or

[0072]01>nahy lcasehliesré o =aOR' DVEEHdnds @if YErnaGpd (RbkgeiafX ﬁsor(]mL a0,
. Treatnment of conpounds 38 with am nes 10 and
NH) ca%&e dredtpdaywist a@é’éﬁ%@%&d’iﬂdﬁp% % ﬁwﬂded%omw%ﬁf formula

38, ¥R P@mg%dw dey ar%cPF\eX ’ ﬁ&ie@ﬁ gPEME %n g@grf"fo%ula 33

pI CO I ne- porane conp pro
can bd oreawuauncreg.apmpzmstiqaﬁzb@angvcaaﬁdimaf GBOGOL com@ﬂunds of

formulgcfge&ﬁerlﬂ%i ]gmlg:kﬁ % g\hedzcge Hmvlﬁr@i{; Ri—loand'\hBlz I—E\I co pounds of
formula 33 can be treated with an oxidizing agent such as the Dess-Martin periodane or
oxalyl chloride and DMSO to give compounds of formula 38. Treatment of compounds
38 with amines 10 and a reducing agent such as sodium borohydride, sodium
cyanoborohydride, sodium triacetoxyborohydride, or picoline-borane complex can

provide compounds of formula 39.
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Additionally, in the case where W= 0 and R10 = al kyl,
weeposmos of forrmula 33 can be treated w th PCEHDBIH6$050601
12 (wherein R14 and R15 are each independently H or
alkyl, and either (i) R 2 and R13 are each
i ndependently H or alkyl, onsdi) R 2 and R 3,
together with the Natomto which R12 is attached,
forma 4 to 7-nenberedggRlj.oral |y substituted
non-aromatic ring system and trinmethylalumnumto

provi de conpounds of formula 44. Scheme 18 ~~I1 0 O/
NZIOO/ /I'"'N45 4ZN- RE Y] X NR5 LIN/ 43 Y X 46
R5 OHRL H~N xRl N O/ NR2 1§ NNR: 47 Rs Y
[ 00763, 0% pounds._of L f ot nul a 43 (wh eelk/f,:sRsH or
opt II¥5sub§t|¥qged | ower aRky ,

i7g ower —atkyt—Y—+s as d-aboye) &an be
treated ith base and conpounds of formula 45
(wherein Z" = hal ogen, nethanesul f onate,

tol uenesul fonate, 3-njf;robenzenesul fonate or_th

l'i ke) at anbie@t ténpérat ure or under he8ted N
conditions to #g_coppounds of fogmul . ~Cal
b&ses.nclfud\b are Apt |imted tq ce$iu RS
car bona 0 si umzcar bonat e andvSoxi Urff hydr i He.

Typi cal sol'vents include but are not limted to

N, N- di met hyl f or mami de, di et hyl sul f oxi de, acetonitrile
and tetrahydrofuran Tr eat ment of co ounds 46 with
am nes 10 g @ Lew s acid such as 68/086404

PCT/ uszobsﬁ o

é -39 I|Qp|u pPe Nhlo in a sovent
such as tetra r? rofuran C n 0 |d- co@pounds of
fornmula 47.3S emalgR6

[0073] Alternatively, compounds of formula 26 can be made starting from compounds of
formula 40. Compounds of formula 40 (wherein R’ is H or optionally substituted lower
alkyl; Z'* is an activating group such as fluorine, chlorine, bromine, iodine or the like)
can be treated under heated conditions in a solvent such as DMF with a base such as
sodium carbonate and compounds of formula 25 (wherein X is -CH,-, O; R® is H or
lower alkyl; Y is as defined above) to give compounds of formula 41. In turn,
compounds of formula 41 can be treated under reducing conditions such as SnCl,, iron
powder and NH4Cl, or palladium on carbon under a hydrogen atmosphere to provide
compounds of formula 42. Treatment of compounds of formula 42 with NaNO, in acetic
acid at room temperature can provide compounds of formula 43, Compounds of formula
43 can be treated with base and compounds of formula 5 (wherein Z* = halogen,
methanesulfonate, toluenesulfonate or the like; m and p are each O or 1, provided that m
+ p is at least 1; R® and R* are each independently selected from H, -OH and lower alkyl;
R is as defined above) at ambient temperature or under heated conditions to give
compounds of formula 26. Typical bases include but are not limited to cesium

carbonate, potassium carbonate and sodium hydride. Typical solvents include but are



Z13 Z13 0\ ~ Nz12 48 0 Re NRLINs ~Rs Y/ 43 Y X

49 RIL NRR HRLNR2NnNn 101 / N R6 LIN\ 39 RS
wWO2048f080374] Conpounds of formula 43 (wherei n RBECT/BS108/650601

optionally substituted lower alkyl; Xis -CH2-, 0; R6

is Hor lower alkyl, Y is as defined above) can be

treated with base and conpggnds of fornula 48

(wherein Z12 and Z13 are each i ndependently hal ogen,

not TRiBanegul %N%iﬁeth&%ﬂ‘rﬁﬁﬁ&éﬂl f@fﬂ?ettlﬁrlsgﬂfo;{ihg, lik&onftile land
or 2) at anpient ténperature or nder heat ed
tetrahydoofdiahi ons to gi ve conpounds of fornmula 49. Typical
bases include but are not limted to cesium
car bonat e, potassium carbonate and sodi um hydri de.
Typi cal solvents inclggdrnuls are not limted to
N, N- di net hyl f or mam de, di met hyl sul f oxi de,
acetonitrile and tetrahydpefuran. Treatnent of ORY
conmpounds 49 with am nes/10 and a base such, as/cesium
car bonat e, potassiunﬂﬁ@ﬁgonate or sodiun1hde1de§at
anbi ento t fure,or ufider heated co dns can

provi delg 0 39. Exanpl 78]
Ui;s | other wi sesnot ed, reagent’s aoI vent s;were

& as-T ecei v&d from comrer@i/tak uppl i erl3. "Proton
nucl ear magnetic resonance (NVR) spectra were obtajned

on Bruker spectronmeters at 300, 400 or 500 MHz. N-R?
Spectra are given in ppm (8), and coupling const /gj,é
mas
N
on

J, are reported i Hertz. Tetranethylsilane (TVS
used as ap |iptepmal st andar@d. Mass specir a e
——=#l | ect ed]|usi @- Yher a Finnigan LEQ SY S
, A . N ,
trapRel eft rdyspray oni zation (ESI) pr ss Vgripan
1%' quadr 8pol e mass WO 2008k 4
PCT/ US2008/ 050601 -40 spectroneter (ESI). High
[0074]p@othpsuns ef Farguiadd X fwleneih &gria phor( ¢iRloGhllandkytstes loweralkyl;
. | . ysin Lyn I 2 4.
X is -C&%ﬁ%agﬁﬁﬂ@ﬁ Iobﬂ)v%r Y %%%é)eﬁr?e% a%gye)(carsl (l?)e %reateg qu base and
compounds of formula 7 (wherein Z’ = halogen, methanesulfonate, toluenesulfonate or
the like; W = O, OR' or H, R" = an alkyl group, H or a protecting group such as fert-
butyldimethylsilyl; R'"" = alkyl; n = 1 or 2) at ambient temperature or under heated
conditions to give compounds of formula 33. 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 W = OR'', compounds of formula 33 can be treated
under acidic reaction conditions to provide compounds of formula 38. In the case where
W = H and R'" = a protecting group, compounds of formula 33 can be treated under
appropriate deprotecting conditions to provide compounds of formula 33 wherein R' =
H. In the case where W = H and R' = H, compounds of formula 33 can be treated with
an oxidizing agent such as the Dess-Martin periodane or oxalyl chloride and DMSO to
give compounds of formula 38. Treatment of compounds 38 with amines 10 and a
reducing agent such as sodium borohydride, sodium cyanoborohydride, sodium
triacetoxyborohydride, or picoline-borane complex can provide compounds of formula

39.



colum (250 x 4.6 nm Phenonenex) with UV detection at
254 nmor 223 nmusing a standard sol vent gradi ent
w@e@gnsan{ Met hod A, Method B, Method C, Met hodP@I/082008/050601
Method E). Method A: Tinme Flow Y%A %8 (min) (nk/ mn)
0.0 1.0 90.0 10.0 20.0 1.0 10.0 90.0 30.0 1.0 10.0
90.0 31.0 1.0 90.0 10.0 A3z Water with 0.05%
Trifluoroacetic Acid B = Acetonitrile with 0.05%
Trifluoroacetic Acid Method B: Tine Flow %A %8 mn
(m./mn) 0.0 1.0 90.0 0.0 1.0 10.0 90.0 25.0
1.0 10.0 90.0 26.0 1.%&581—0&10 0 A= Water with
0. OS%Triquoroacetlc Aci ¢,sB = Acetonitrile with 0.G5%
Trifluoroacetic %/ét *C. Tinme Flow %A 9B N(ﬁ;ﬁy
(m_/mn)OO 981@12 25 1.0 10.0 90.0
10. 0 90. A]]q-l\/\a%r Wt R10,925% Trifl uorag eth“AldPi%

= AGgto I 1e W t h—6-625%Fri# uor oqcet CI R12
reME Fl ow %A 9B (mn)Ro 10980
Y)\)Z{. 0 1.Q,%0.0 90.0

[0075] Additionally, in the case where W = O and R10 = alkyl, compounds of formula 33
can be treated with diamines 12 (wherein R'* and R" are each independently H or alkyl,
and either (i) R'> and R" are each independently H or alkyl, or (ii) R'* and R", together
with the N atom to which R is attached, form a 4 to 7-membered optionally substituted

non-aromatic ring system) and trimethylaluminum to provide compounds of formula 44.

Scheme 18
0
H 0 N
o N le o N\
/N 45 /N
—_—
)Ri i N . RS i N
R RS
v TNF 43 v = 46
OH
Rl
N,
R! \RZ O N\ R?
10 N
- R6 N
A M RS
v x 47

[0076] Compounds of formula 43 (wherein R’ is H or optionally substituted lower alkyl;
X is -CH,-, O; R® is H or lower alkyl; Y is as defined above) can be treated with base and
compounds of formula 45 (wherein Z'' = halogen, methanesulfonate, toluenesulfonate,
3-nitrobenzenesulfonate or the like) at ambient temperature or under heated conditions to
give compounds of formula 46. 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 46 with amines 10 and a Lewis acid such as



25 1.0 10.0 90.0 A = Water with 0 025% Tri fl uoroacetic
Acid B = Acetonitrile with 0.025% Trifl uoroacetic Acid
wOD0808BHND86404 PCT/ US2008/ 050601 -41- Met hodp&r/UT1008050601

Flow Y%A %8 (min) (nl/mn) 0.0 1.0 90.0 10.0 20.0 1.0

30.0 70.0 25.0 1.0 30.0 70.0 26.0 1.0 90.0 10.0 A=

Water with 0.05% Trifluoroagetic Acid B = Acetonitrile

with 0.05% Trifluoroacetic Acid Exanple 1 Preparat
lithiun Hﬂ?fﬂoﬁatf)af_?lrhzﬁél)%g)zsgﬁh @b tet(rgh}é(:ﬂﬁ?lfr% igh rl)rO‘l/lde compounds of
formulhytdr ochl ori de a)

1-(2-(Pyrrolidin-1-yl)ethyl)-1Hindazol - 5- am ne

Bei |l stein Registry Nunber 10008406 J N r-j Cheni cal

Formul a: C13H18N4 N ExafineM®ss: 230.15 N Ml ecul ar

Weight: 230.31 HzZN / [00791 This conmpound was

prepared in accordance w th the procedure of Sougrs et

al . Bi oorg. Med. Chem /ett. 2005, 15, 2752-2757. b)
5- Brorml-(2 pylﬂr0|ldﬁ‘ﬂ/l yl)ethyl)- 1H-inda ne I-j
Cheni calo Fo Cl%h-ﬂ%Brl\B N Exact) 03. 05 N
Mol ecul N294 19 By | A utj'on of

Na 0.20 g, 248 nmmol) in H2 % )N was copled in a
V\@ ikee~~bat h #nd treated vvltry%\ lon df

1-(2-(pyrrolidin-1-yl)ethyl)- 1H-|ndazol 5-am ne (0.65
N’R2

- . /N
39 R
ka _

[0077] Compounds of formula 43 (wherein R’ is H or optionally substituted lower alkyl;
X is -CH;-, O; R® is H or lower alkyl; Y is as defined above) can be treated with base and
compounds of formula 48 (wherein Z'> and Z" are each independently halogen,
methanesulfonate, toluenesulfonate or the like; n = 1 or 2) at ambient temperature or
under heated conditions to give compounds of formula 49. 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 49 with amines 10 and a base
such as cesium carbonate, potassium carbonate or sodium hydride at ambient

temperature or under heated conditions can provide compounds of formula 39.

Examples

[0078] Unless otherwise noted, reagents and solvents were used as received from
commercial suppliers. Proton nuclear magnetic resonance (NMR) spectra were obtained
on Bruker spectrometers at 300, 400 or 500 MHz. Spectra are given in ppm (&) and
coupling constants, .J, are reported in Hertz. Tetramethylsilane (TMS) was used as an
internal standard. Mass spectra were collected using either a Finnigan LCQ Duo LCMS

ion trap electrospray ionization (ESI) or a mass Varian 1200L single quadrapole mass



g, 2.8 mml) in 48% aqueous HBr (2 mL). The resulting
m xture was added to a pre- heated solution of CuBr
W@ 20080804 3. 4 nmol ) in 48% aqueous HBr (2 nli) BCT/USDE3/050601

After stirring at 100C for 15 min, the dark m xture

was allowed to cool. The solids were isolated by

filtration, washed with | N-MgOH, and dried under

vacuum Purification by WD 2008/ 086404

8/ f

spectr&r%lgfzgﬁg)g ek Crfcz)yrﬁ’vaéa_lflcﬁlgg C%F&{I%ng%lﬁ% QP@%V hgr)s'es were
obtain¢d tdieg adampdlll}&ﬂZX Colahng25@5%. 6aBmanﬂfr@W[ens>Ql cbrda GEsiiniNGL 8

mz 29 M+ H + c : : :
Columlhﬁf%e%ﬁ[ n?&e%ﬁl PHY Y dethcHon 2 P E PRy 228 dging @
standaﬁi S(ﬁvéﬂt) g}xdhbﬂ%l %h'\)éfa%l")(h@ﬂﬁ)d R Methd¥ B, V&6 €aMethod D or

For mul a: ™ C25H2 02 N Exact Mass: 414.21 Ml ecul ar
Methogdi)ght : 414.5 Qo [0081] A suspension of

5-bromo-1-(2-(pyrrolidin-1-yl)ethyl)-1Hindazole (0.21

0.70 mml) in 1,4-dioxane (10 nL) stirred under

Mtho%Arnnnn \Was frcnfnd cnquent|a||y wth 4-

T‘{ne(berfﬂ}?Woxy)r/%l di ¥%B(1H) - one (0.14 g, 0.70 nmol),
(min)t | @b/mMin | di ani nocycl ohexane (0.03 ml, 0.2 mmol), Cul

0.0 (|28 A, 0.1806mml )I0dnd K2CO3 (0.19 g, 14 nmol). After
20.0 stirniong |oveonijgwo.cat| 110C, the m xture was al |l owed

30.0to coqg to ngomtepperjature, diluted with CH2C12,

310 Washgg) wit n9@bi ne ,1Oq)r| ed over Na2SO™4, filtered and

A= W‘aﬁ %thtﬂld@/e E F{éh%b&c Purification by flash colum
1

B~ AR YHA0UY, Erblarsiei s FOCI2] MO 95:8 to

off-white powder: tH NI\/R(SOO VMHz, DMVBO-d6) 6 8.03
MethodsB: 1) 7 66 (d, J= 1.4 Hz, 1H), 7.53 (d, J= 8.8 Hz,

Time 1H) Flow43]7%86 |(#6B6H), 7.28 (d, J = 7.5 Hz, 1 H),
(min)6|. OREANIQP | (m 2H), 5.06 (s, 2H), 4.58-4.55 (m 2H) ,

0.0 3.031(br ino02H), 12,061 (br in, 4H), 1.81 (br in, 4H);

200 BSI Vo m'z 439 [[Mop oH [+, d)

25 4r (BenRgzyl oxy@ol- ( 90.(04' (pyrrolidin-1-yl)ethyl)-1H i ndaz

=5= ')p)l n=r2¢ =lone hydrochloride D rj O N
260 3 P 2B e e CoIN Exact Mass: 4b0. 18

A = Wefer wigh | V’H’fﬁﬁ?fogz?‘ttg <id'450 96

B = Acetonitrile with 0.05% Trifluoroacetic Acid

Method C:

Time Flow %A %B
(min) | (mL/min)

0.0 1.0 98.0 2.0
25 1.0 10.0 90.0
30 1.0 10.0 90.0

A = Water with 0 025% Trifluoroacetic Acid
B = Acetonitrile with 0.025% Trifluoroacetic Acid

Method D:

Time Flow %A %B
(min) | (mL/min)

0.0 1.0 98.0 2.0
20 1.0 10.0 90.0
25 1.0 10.0 90.0

A = Water with 0 025% Trifluoroacetic Acid
B = Acetonitrile with 0.025% Trifluoroacetic Acid



[ 0082] A suspension of
4- (benzyl oxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H i ndaz
W@bR60840864bd pyri di n-2(1H) -one (20 ng, 0.049 nmol PCT/HS2008/050601

ethyl acetate (1 nL) was treated with WD 2008/ 086404

PCT/ US2008/ 050601 -43 anhydrous HO in Et20 (0.05 ni,

1.0 M. After stirring for_4Q mn, the solid was

isolated by filtration, washed with Et20, and dried
MethddB€" vacuumto give the title conmpound (24 nyg,

gua ati ag gnypoff-white powdery np 200- 202C dec;
Time %‘;gi o’%Hz 0 d6) 6 10.42 (s, 1H), 8.23 (s,

(m‘“)l =g 8lhz, 1H), 7,79 (s, 1H), 7.61 (d,

0.0 32" 714 1 \3?4149, 71887 36 (m 6H), 6.12 (dd, J= 7.6,
2002 6 MH 1) 308 697@&. J= 2.6 Hz, 1H), 5.16 (s, 2H),

25.0 4. 851(br | n302H), 78.070 (br in, 2H), 3.51 (br in, 2H),

26.0 3. 01 1(Cbr |i0Q.02H) ,10107 (br in, 2H), 1. 84 (br in, 2H;

A = Wit wMh 0002 418tubMadetd Avid Exanpl e Preparation of

B= Ac‘b’c((rﬁ?ﬂhzx\(/ltf?6)0)5"/J-T1(1ﬁuc(rga&95 pRed i no
ethyl)-1Hindazol -5-yl)pyridin-2(111 one

hydrochl ori de a)
4 (Benzyl oxy) - 1- (3 met xdtm@e |trophenyl)pyr| di n-2(1H) -
I F :

Prepargig qfst- th Sodsp g hppridin

2(1H)%ﬁ!:H{1dr8£hl&f1de5 fI uoro 2 nltrotol uene (1.00 g, 6.44
nmmol ) 1 n DV .5 nm) was added

4- benzyl OoXYy- pyr| din-2(1H)-one (1.11 g, 5.55 mmol) and

o After stirring at 120C
a) 1 (wag%rrg dlﬁ% gge%“g)ny[r”é%é?rgﬁ %ture was cool ed, and
tp&lstea] ResstweNemB&! 1oeoge by filtration and vvashed
with Et CAc (100 m) and H20O (100 nlL). The solids were

triturated with hot (50 n.) and then washed with
Et20 (50 nL) to yield-the title conpound (O 94 g,

509 as a light yellow soli VHz,

DVBO- d6) 6 8. 08 (dfl/d Lh%fif" ;‘73%(%4 1d, J= 8.5

Hz, 1H), 7. 5 5 2. O Hl\ﬁolecgleH)Nelgﬁt B50s3(dd, J == 9.0,

2.5 Hz, 1Hjn A7 "37 (m 5H). 6 .16 (dd, J = 8.0, 3.0

Hz, 1H), 6.01 (d, J= 2.5 Hz, 1H), 5.15 (s, 2H), 2.55
[0079](Bhis 3<b'l)1p0LEa‘El| widSpmepared 37 a@db!lrdanb& ith th¢ procedure of Souers et al,

no- 3- et hyl phe 4 (benzyl oxy) pyri di n- 2( 1H) -
BZOOFgoA(%d ool et Ao %7aﬁ2y Tmul a: C19H18N202 Exact

Mass: 306.14 ~0 ~ Mol ecul ar Wi ght: 306. 36

b) 5-Bromo-1-(2-(pyrrolidin-1-yl)ethyl)-1/-indazole

(]

N
/// Chemical Formula: C3H4BrN;

N Exact Mass: 293.05
/@i//\N Molecular Weight: 294 19
Br

[0080] A solution of NaNO, (0.20 g, 2.8 mmol) in H,O (5 mL) was cooled in a wet ice
bath and treated with a solution of 1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-amine (0.65
g, 2.8 mmol) in 48% aqueous HBr (2 mL). The resulting mixture was added to a pre-
heated solution of CuBr (0.49 g, 3.4 mmol) in 48% aqueous HBr (2 mL) at 100°C. After
stirring at 100°C for 15 min, the dark mixture was allowed to cool. The solids were

isolated by filtration, washed with 1N NaOH, and dried under vacuum. Purification by



WD 2008/ 086404 PCT/ US2008/ 050601 -44 [0084] A
sol ution of
wa2qoBesayd oxy) - 1- ( 3- net hyl - 4- ni t rophenyl ) pyr i dPCF/BS2bE/650601
one (0.940 ngy, 2.79 mol) in EtOH (19.2 nL) and H20
(4.8 nL) was treated with iron powder (1.35 g, 24.2
mol ) and NHACL (64.1 ny). _Abter stirring at refl ux
for two hours, the reaction mxture was filtered
flash &Mnﬁygﬂogﬁ{dgfrﬁggg'}gﬂﬁy I]C'dﬁz't"l'zt/l@[e@@"@%@ E@b@qO\SM%aXYé BleTritle
he tit 949% "as an of
composod (@21 gHIURs(BH0wiiz] 1d [F/m/k&;@)z/z&% [¥6+ H. 34 (m 6H),
6.85 (s, 1H), 6.81 (d, J=8.5 Hz, 1H), 6.62 (d, J= 8.0
Hz, 1H), 6.00 (dd, J = 7.5, 50Hz 1H), 5.90 (d, J=
4- 1 11H)2-Gdofidin-12 08.iffhizo R ) RidR2(199)-He) -
? (BZe)nbe!Zy%end;%ﬁ o@) O1&(1 et(;g)gol SCFajy?)ig%/,r)p n&g(él%?)(?ﬁ]e
H o -- Chem cal Fornmula: gH sN30z N Exact Mass:
317.12 Mblecul ar Weight:\317.34 N Qo [0085] A

sol ution of

1- (4-am no- 3- net hyl sﬁ 4- (benzyl oxy) pyridin-2(1H) -

one (0.80 g, N' n aC%ﬁléngcaﬁ%knqﬂa BCEH.of 24 rrL)

was treated i on of Q.48:°d,

mmol ) in HZO !(0 6 nm.). After st M@bﬂl@%@m&lﬁsent

tenp fof 12 h, the reaction m xture was

conc at ed. The resulti ng solid was washed in CH2C12

(25 m.) to yield the title conmpound (0. 362 43% as
[0081]2A | suggrensign| df owbemid- (2 py NN 50D etivd- L - DNBOI6).26 g, 0.70

mmol)?i'nl‘]é4- %ﬁ%{'ﬁo Eil;zstigr.?zdgél}d%f gigr'o%%ﬁl (A%;_Dt‘r]ea%edzgqtlg%iallﬁ l:)laﬂih 4-
zy@ox9)pytidfa- 64 @9 o(7d 705 2- X
ek Sl 458 s Birin, e dutin ity
L, 0.3 ThaD b 2 Rl kS prelh PehKabR: 619 End 4 mmofat dlter stiring
overm%}g GAIt thgn@;ﬁlhf Inﬁdé%g/ﬁ%/g@r;\kfdedlgb (86%(9 r&?rﬂ? érgtluge thutigl:{i with
CH,Cly,eWwhghed S@lkh drlheH dﬂl@ é\'cHBQ\Id‘{S@4 ﬁl’t@@l dad &nde&tr%ﬁ:d(ﬁ) dryness

Purlﬁcgttgmbjs ﬂpﬁl ccéqq)m cl;romtqgrag_hy( Gﬁhcq }g)al Cﬂzgféz/Ml_lz)ég 9(5n% toﬂl@ 10)
gave tﬁe 8 }(fgﬂpotlnd %%ﬁmgl 79 "gs’ art U}fxwlﬁ%gpé\g@e(r ‘JIT{ Z\H\%R E(él()é Nl\éHz,
DMSOm’z) BLB3 [MIH)HT 66 ()] 4 I(LBle,zyIHp;ﬂyj} (- (11=$ SHmﬂHf),(ﬂ B3 36

(m, 60 08p bhohod Pl LEBonED ELbbs0n 205 5516 @) SHY 4 58-4.55 (m, 2H),

3.03 (br m, 2H), 2.61 (br m, 4H), 1.81 (br m, 4H); ESI MS m/z 415 [M + H] "

d) 4-(Benzyloxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-2(14)-one
hydrochloride
]

0 N,
/ij / N Chemical Formula: C,5H,,CIN,O,
’ N
O =

Exact Mass: 450.18

Molecular Weight: 450.96
*HCI

o8

[0082] A suspension of 4-(benzyloxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1/-indazol-5-
yhpyridin-2(1H)-one (20 mg, 0.049 mmol) in ethyl acetate (1 mL) was treated with



Chem cal Formnul a: C25H26N403 O N Exact Mass. 430.2 N
Mol ecul ar Weight: 430.5 N Qo [0086] To a solution of
wa2qobesayd oxy) - 1- (1Hi ndazol - 5-yl ) pyri di n- 2( 1HEDO82008/050601
(0.362 g, 114 mmol) in DVBO (1.5 L) was added
4- (2-chl or oet hyl ) nor pholine (0.466 g, 2.50 mmol) and
Cs2CB (1.85 g, 5.67 mmol ) .- 4After stirring at anbient
tenperature for 55 h, the reaction mxture was
anhydlghé lﬁ@ldm"\E{gb 83 (X0 m})M?ndAﬁéYt SRRRE Gort b hmgt %Csc(h% was
nm.). The organics were washed w th” brine
1solated1_by, fitratied, (V\Nal%mv)th Ei,t endddmed undmnmnhmatoegwe the title

compoghip Kb BAmEst) B pramm e R Th 63 IRy tHgyMR

I t
o g AR By pLgs v G (gt g

1H), 781 ddCHB QN H/ztrH) 0.48593FFA) 6H), &, Ub(cdldtJﬁe %6 m.@Hz,orf@oﬁrw «,

7= 2.8 BT Ghort 35 e 5 a0 16y T G R Ay, g 01 o

m, 2Hj'|21 971(B|1)m ZH§01 é41$_|zv3n 218 Esﬁﬁs mﬂz'ﬂhsgm A37.38 (m 6H),

, m 2H), 5.06 (s,
2H) 453 (t J=70Hz 2H) 3.68 (t, J = 4.5 Hz,
4H), 2.88 (t, J =6 sndEh 2.52 (t, J = 4.5 He,
4H): ESI MBS iz 431 [Aﬁ—‘ﬂ%& HPLC (l\/tethod A) 98.9%

PreparﬁM)of URBendvlo3) 11N -(2&horpholinoethyl)- 1 H-indazol-5-yl)pyridin-2(1H)-
4- (Benzyl oxy) - 1- ( 1- (2- mor phol i no
one hydegehloyidd H- | ndazol- 5-yl ) pyri di n-2(1H) - one
hydr ochl oride C0O) N Chemcal Fornmula: C25H27CN403
Exact Mass. 466.18 O N, N Mol ecul ar Weight: 466.96 N O

a) 4-(Ben o008l méthsbd-uitiapheyfl)pyridin-2(1H)-one
4-(benzy|oxy)-l-(l-(2-nDr hoI|no

et hyl)-1H i ndazod- 5- califordl @nﬁdﬁ 3/ O ny,
0.086 mmol) in ng Mok 83 g6
anhydr ous HCI 08 08t 404 HQIJuIaLSﬁQQBBQsSﬁ%l -46 in

di et hyl L, 0.086 mol, 1.0 M. After
stirri t arrbl ent tenperature for 4.5 h, the solids
were colYected by filtration, dissolved in CH3CN and

[ooss]l"ﬁpa sféﬂ%foh%ﬂ flilﬂu&‘énzlﬁiﬁto&ﬁﬁ&fé %tdmegl M?rmhd,lb zﬁ%l@NﬂO (6.5 mL)
was ac%/dle?i 4dbénz?/lo;;}pygdlg%??]oﬂugne (1.11 g, 5 55 r?lfrn?l) ;?d Ie\llazcl& (0.588 ¢,
5.55 mmol). After stirring at 120°C for 56 hours, the reaction mixture was cooled, and
the solids were collected by filtration and washed with EtOAc (100 ml) and H,O (100
mL). The solids were triturated with hot H,O (50 mL) and then washed with Et,O (50
mL) to yield the title compound (0.94 g, 50%) as a light yellow solid: "H NMR (500
MHz, DMSO-d;) & 8.08 (d, J= 8.5 Hz, 1H), 7.64 (d, J= 8.5 Hz, 1H), 7.58 (d, J= 2.0 Hz,
1H), 7.50 (dd, J = 9.0, 2.5 Hz, 1H), 7.47-7.37 (m, SH), 6.16 (dd, J = 8.0, 3.0 Hz, 1H),
6.01 (d, J=2.5 Hz, 1H), 5.15 (s, 2H), 2.55 (s, 3H); ESIMS m/z 337 [M + H]",

b) 1-(4-Amino-3-methylphenyl)-4-(benzyloxy)pyridin-2(14)-one

NH
o 2
N Chemical Formula: C,gH;sN,O,
| Exact Mass: 306.14
o = Molecular Weight: 306.36



yellow solid: tH NVMR (500 MHz, DMSO d6) 6 10.50 (br s,

1H), 8.23 (s, 1H), 7.85 (d, J = 8.5 Hz, 1H), 7.79 (s,
warop/o646d (d, J= 7.5 Hz, 1H), 7.48-7.41 (m 5PYT/US2008/050601

7.39-7.36 (m 1H), 6.12 (dd, J= 7.5, 3.0 Hz, 1H),

5.99 (d, J= 3.0 Hz, 1H), 5;15 (s, 2H), 4.92 (br s,

2H), 3.99 (d, J = 12.0 Hz,-43H), 3 70368(m 4H) ,

3.53 (d, J = 12.0 Hz, 2H), 3.19 (br in, ESI MB
[0084]%38@%[&4 Jgﬂéhz“yloyg'ﬁgrc(g(lg{?%?% rg]lft% Tpﬁ&lyi‘)ﬁng(ld}h@ 1H}-60é(0.940

mg, 2.49 (nBeoly yih ¢XQH- Gl9(ZI_H(L2 a@ﬂlfﬂ)ﬁ) (418 mll) wh) etehtgt )wiflHiromgarder

| -5-yl h hlorid
(135 . Py NP (b o A St b Erib s ey he
reactlo% rﬁllxﬁﬂé’ kadlifiterd HidougR€elif® anbl tkdERfatBdontO Ik Bto 1e1d the title
NA02 O N Exact Mass: 428.22 N Mol ecul ar i ght:

compotmds ((5804 £ N%as gnogBshitFeolal: sHINMiRo(ﬁO@ﬁ\/IHZ DMSO-de) & 7.45-

e R UL R VAT .

=75, §0(I2z QH)OS Q@SJWH @lor}@z” l1 n?lh)(sdmzhé 03 FSdQH) (206(5@s03H)
stlrrlng at anbi ent tenperature for 2. 75 h, the

di.l ut th H20 (10 m_) and
C)4( e)?lZ d{?}(/\lnt Oé\gada);pyfgnxﬁg%? The organi cs were
vvashed with HO (2 x 25 BIL) and brine (2 x 25 nl),
dried (Na2SO4), @il t€red %ndih%%@ﬁwaa el sN:0,

Purification by 3. Jelir oma (513 j,ca gel,
Et OAc/ CH2C12 / (|80:118: 2 CH2C12 1.1 0to

1,1:2 to~ T4y " yel ded the title corrpound(272rrg
5% as yellow solid: tH NVR (500 WMHz, CDC13) 6 8.11
(s, 1H,77.75 (d, J= 9.0 Hz, 1H), 7.71 (s, 1H), 7.61

[0085](1& sollrio .dF 1-Hzamihbl)3- mZthﬁ'@)hé'nyl)M-((bﬂnzﬁlb&y)pyrlcﬁﬁeﬂlﬁ)ﬁor(d'fw 80
7.32-7.

3 1
£ 26 g L{ldﬂcety—aozdl i) @émeBWfs reated z\m)h a whﬁ@n(q'_flzNeﬁ\IOaa@sw
g, 2. 6"1'5 %2}210161%(? 6% 86%1%)3 epstmnéb%Qs@fn%%QQénper ure for 12 h, éhe
reactlo@rrmxtuf& wai .c8bechtrdred( rﬂ" heZIH}ultlﬁholiﬂSwad waghz@ if KZIHzC[H] (-Q§ mL)

o ORGSR Bl A £S5, S e By e
DMSO- dg”) y h)l@y(ﬁ,' firh- 721?21@, 1€ 7.6dr 9chy ariidery) 7.48-7.41 (m, SH),
7.38-7.35 (m, 1H), 7.28 (dd, J= 8.5, 1.5 Hz, 1H), 6.09 (dd, J= 7.5, 2.5 Hz, 1H), 5.99 (d,
J=2.5Hz, 1H), 5.14 (s, 2H); ESI MS m/z 318 [M + H] . Flash column purification of
the filtrate (silica gel, CH,Cl,/MeOH, 100:0 to 95:5) yielded additional title compound
(0.396 g, 47%) as a light yellow solid - "H NMR (500 MHz, DMSO-dy) & 13.25 (s, 1H),
8.13 (s, 1H), 7.73 (d, J= 1.5 Hz, 1H), 7.60 (t, J= 7.5 Hz, 2H), 7.48-7.41 (m, 4H), 7.38—
735 (m, 1H), 7.28 (dd, J=8.5, 1.5 Hz, 1H), 6 09 (dd, J=7.5, 2.5 Hz, 1H), 5.99 (d, /=3
Hz, 1H), 5.14 (s, 2H); ESI MS m/z 318 [M + H]".

d) 4-(Benzyloxy)-1-(1-(2-morpholinoethyl)- 1 7-indazol-5-yl)pyridin-2(1H)-one



Chem cal Formul a: C26H29C1N402 N Exact Mass: 464.2
j ¢j ~N Mol ecul ar Weight: 464.99 JO HC1 [0089] A

WG od0808@m of PCT/US2008/050601
4- (benzyl oxy)-1-(1-(2-(pi peridin-1-yl)ethyl)-1Hindazo
| -5- yl)pyridin-2(1H)-one (26.7 ng, 0.062 nmol) in
CH2C12 (0.3 nL) was treated4si-th anhydrous HC in
di ethyl ether (62 L, 0.062 nmol, 1.0 . After
stirring at anbi ent ature for 2 0 h, the solids
were col | ected by flltrggfj washed w th dlethyl
ether and dried to vyiel e t|tIe conpound (22.8 ng,
78% as a light yellows¢lid. "H NVR (500 MHz,
DMSO-d6) b 9.85 (br s, 1 \,Cﬁmg%lgémmlf%I@JOSS (d J=
9.0 Hz, 1H), 7.79 (s . 7. 6fadi Sass 307, 5 Hz,
7.48-7.36 (m 6H), 6 (/dd ﬂ’ElechlaBWel@mt@3d‘t 1H) 5. 99
(d, J =3.0 FE1 ; (s, 2H), 4.89 (t, J =6.5
Hz, 2H), 3.61-3.54 (m 4H) 3.00-2.94 (m 2H),
1. 84- 15‘@402%0, .68-1.65 (m 3H), 141-1.36 (m
1FD E S nmlz 429 [M + H +, HPLC (Method A) 99.5%

[0086]4 "F\ cﬂut %P% ér({%atﬁxloi;}%?w}{ 1ndazgr § r;ﬁpyri(fj r?—ZPl%-one (0.362 g,

114 nﬁhctly |n) DMEONASZAL) Sva¥ laHddd 442 chiorddth@iesBhdline)(0.466 g, 2.50
benz onyp{rldlne 2 1F3 one hydrochloride a)

mmol) andykehpGRy (1.8% &- §.07 .o Afftgr ﬁirznng« & @nhlymt)wmpleramgfcm 5i%h,

o AR R M PGPS g -
40mL)3 Zﬂléegﬂrggrmbﬂvﬁ@l \2?9@8@{ Q&ﬁ%ﬂae K/ 135200 &IrREQBAISO ) 48ltered and
O.a solutio

concerﬁtﬂ{%ienwaéf%Wn 10y 1ﬂa(SQ elpfyma&gr%nhﬁ {siiqay eehy CHaCla (34432
CHZCI%WA;W dgg@gﬁ%éﬂi (gnt%ll&%é}cg r‘t]) r’repglra?i% 'Tlﬁl;a]%%g nomenex

Luna Thée (2 266101 060.Onasn, riéphmaced Q hwith (B-IQS%aTFAcnmda(hIdg(HQ w1th
| ed rou the r ion ture whi ¢

0-05%?1_“@@?% el BB U 0 Tohelvob SIRHESHI COpNMRH0

MHz, Fflbl(:h res Wagq fr Les ed iﬁz Oﬁé’é“g:‘J'ﬁY%rH?fl '7'5?% apd d gy,

ate was concentrated urification’b

1H), 78-05R (ohSHXET 2Ytdphy 7 (5L, 14, GOD~6 (BEIZ@’LZHW (s? 2H), 4.53
t, J 2387?%\%%) 2105 e,q,gkh %Sggtsl\ﬁ&?ﬂgf’g.%@ .3 8 M LenSel 8 b &2,

4H), ESIMS m/z 431 [M + H]"; HPLC (Method A) 98.9% (AUC), fz = 14.0 min.

e) 4-(Benzyloxy)-1-(1-(2-morpholinoethyl)-1H-indazol-5-yl)pyridin-2(14)-one
hydrochloride

Chemical Formula: C,;H,,CIN,O,

(O
N/7
S Exact Mass: 466.18
0] N\N Molecular Weight: 466.96
7
’ N
o NF *HCl

[0087] A solution of 4-(benzyloxy)-1-(1-(2-morpholinoethyl)-1/-indazol-5-yl)pyridin-
2(1H)-one (37.0 mg, 0.086 mmol) in CH,Cl, (0.7 mL) was treated with anhydrous HCI



Ch30D) 6 8.12 (s, 1H), 7.74 (d, J = 2.0 Hz, 1H), 7.71

(d, J =9.0 Hz, 1H), 7.48 (d, J = 7.5 Hz 1 H, 7.39
W@ oabg/086464 9. 0, 2.0 Hz, 1 H), 6.12 (d, J = 7.5 PI/US20p8/050601

4.6 5 (t, J =7.0 Hz, 2H), 3.17 (t, J= 7.0 Hz, 2H) ,

2 72-2.71 (m 4H), 1.84-1.80 (m 4H); ESI M mz 325
[M + H+ b) —46 —
1-(1-(2-(Pyrrolidin-1-yl)ethyl)-1H i ndazol -5-yl)-4-(4-

o ARSI 200, AT W A B

4.5 h, Nhé&xalids WB&:S colletfrd 15O 6iltMitibh] dissollad MéCH!EEN MmUBHYB BPartiflly
HC F3C [ 0091£ To a sol ution of
concerarafﬁﬂd sty ophitizedatq yigldr Bej iy campeyndt (31 mer Gl adsot -light

vellow™ sag é%ﬁ{ﬂ}%@%@ﬁ% @@E%()m]‘ﬁofs ﬁ?opf&b@g}@%"b% & NHYHF8YRE

=85 Hz (ItH)l, 71796, 0rmE), h}dO)(ldeJiiz&yj 5 b{zonngte7 4288’ 4iggm, GHY/ 7. 139?97 )6 (m,
ter heati 5C over the reaction nmx
1HD), 642 SbobT 2. GO THT L85 K /C B B ri o) 2 Sgrcor &, 3H),
o t
399 (Ogglncieiriét)r%ifag%?@Pm |t3Ps|8c:at| %ﬁ 3b ?(? Jhﬁliglcﬁ%r%}ﬁ ¥ (br m, 2H):
ESI M8hw/odat fdr-aHhy HRYIA (MethgéA) 9@}32/G(IRUWE(ZH,= I9®@ ) gave
1-(1-(2-(pyrrolidin-I-
yl)ethyl)-1Hindazol -5-yl)-4-(4-(trifluoronethyl)benzy
| oxy) pyri di ne-2( 1H) - onEXdMPedy, 13% as a white
Preparﬁ‘t‘?(;ﬂ d QfAC qo(ﬁé%h?ﬁom it he(ZD(rp%thﬁrfevﬁéth@ ‘rllﬁpihgaz%l St\ﬁ‘)%vrldm-
't Wwas nade give the trttre conpound as
2(11ﬂ-whehﬁired11®mﬁetH NI\/R (500 WHz, DVMSO-d6) 6 9.65 (s,
1H), 8.12 (m 1H), 7.80-7.67(m 6H), 7.62 (d, J= 7.5
Hz, 1H), 7.34 (m 1H), 6.13 (dd, J WD 2008/ 086404
Q 2 idin= A 9N)éth 12[-1% 1-5 ricdin-291 =
a) 4- <B%€%g1&4§301 QD& @@&%d 93& P)- 1 A-Rddel- 4JerDpy i % Kiflond™ ‘m
2H) 252242(m4H) 3164(m4H) ESII\/ISrriz
483 [M + H +_ Exanple 5 Pr par ation of
4- (4- Chl or obenzyl oxy) - 1- I{l (2-(pyrrolidin-1-yl)ethyl)-
1H i ndazol -5-yl) pvri d| - 2(AH) i oRe Yy er acklpri de N
r-i N 0 JCI/N Chem or MUl ajxaGARE26EIPNA02 N

Exact Mass: 48;%-3 N Molecular Weight: 428.53

[0088] To a solution of 4-(benzyloxy)-1-(1H-indazol-5-yl)pyridin-2(1H)-one (0.400 g,
1.26 mmol) in DMSO (4.0 mL) was added 4-(2-chloroethyl)piperidine hydrochloride
(0.510 g, 2.77 mmol) and Cs,CO; (2.46 g, 7.55 mmol). After stirring at ambient

temperature for 2.75 h, the reaction mixture was diluted with H,O (10 mL) and extracted
with EtOAc (3 x 50mL). The organics were washed with H,O (2 x 25 mL) and brine (2
x 25 mL), dried (Na,SO.), filtered and concentrated.  Purification by flash
chromatography (silica gel, EtOAc/CH,Cl, /(80:18:2 CH,Cl,/MeOH/NH40H), 1.1:0 to
1:1:2 to 0:1:1) yielded the title compound (27.2 mg, 5%) as a yellow solid: 'H NMR
(500 MHz, CDCL) § 8.11 (s, 1H), 7.75 (d, J= 9.0 Hz, 1H), 7.71 (s, 1H), 7.61 (d, J=7.5
Hz, 1H), 7.48-7.41 (m, 4H), 7.38-7.36 (m, 1H), 7.32-7.31 (m, 1H), 6.10 (dd, J=7.5,
Hz, 1H), 5.99 (d, J=2.5 Hz, 1H), 5.15 (s, 2H), 4.53 (t, J = 6.5 Hz, 2H), 2.71 (t, J= 6.5



Mol ecul ar Weight. 485.4055 \ 0 HC1 d [0092]
Foll ow ng the procedure of Exanple 4, but substituting
wa2@bhbgmobenzyl bromide for 4-(trifluoromet hyPQEs29$/050601

brom de and using 15-crown-5 as an additive, the title

compound (230 ng, 79% was prepared as a white solidi

tH NVR (500 MHz, DM5SO- d6)-679.94 (s, 1H), 8.25 (s, 1

H, 7.86 (d, J = 8.5 Hz, 1H), 7.80 (d, J = 1.5 Hz,

( _J — . 5 1 -+

Hz, 2}%)5%':4035’?@.15% 11.542;{27, 4?1)"'% ?Sef% (rKd%ﬁ’) \(1]3%5 Mé")m7 /2 1294[%4 H]
HPLC 1IMgethol. A9 tho (AUE)31z0- 1—&0 nfid), 5.16 (s, 2I—|) 4 85 (t

J—60Hz 2H), 3.74-3,72 (m 2H), 3.54-3.53 (m

SR TR W SRR € R4 PERL S PO

hydrocgfo(ldeml or obenzyl oxy) - 1 (1-(2-(pyrrolidin-1-yl)ethyl)-
1H i ndazol -5-yl) pvri -2(1H) -one hydrochloride N o
N /N N Chem cal For a: C25H26C12N402 O / Exact
Mass: 484.1433 ~0 HCLMWol ecul ar Wi ght: 485. 4055 WO
2008/ 086404 PCT/ US2008/050601 -50 [0093] Fol | owi ng

t he procedure of Exanpl Sybstjtut

3- chl or obenzyl Ob’r-}gﬁaﬁ\m)or gﬁlmﬁ ) I{%nga z@i” bron de,
the title coz@; Omrp;re@pa,%g@ as a
white solid: NMR (500 I\/Hz DMSO-d6) 6 9.80 (s,
1H), Y , e85 (d, J =8.0 Hz, 1H), 7.80 (d,
J= 1, 1H), 7.62 (d, J=8.0 Hz, 1H), 7.56 (s, 1H),

7.48-742 (m 4 H), 6.15 (dd, J= 7.5, 2.5 Hz, 1H),
[0089]5A99 S()hh,tloﬂ 25 Hez(betifloxys- 118 -(@s(pipRHilin- ylgthyl)-88-ifdazol-5-

sDpwigpy2 147t {do T Afﬂ'i') il 10 TR 3 s gk i

anhydxf‘)éf@ HAWiit didkity] ettex 8PLE 6 O%Qemﬁ‘xbl qQro 8f)__After st1rr1ng at ambient
4-( 2- orobenzyloxy; (2- (pyrrolldln 1-yl)ethyl)-

temperdkire rﬁwia%@l h, 3hey b9lids pyare ctoﬂecze(dlbi) fibratiohy dnshethIvath diethyl ether
and dried to yield the title compound (22.8 mg, 78%) as a light yellow solid: "H NMR
(500 MHz, DMSO-d) & 9.85 (br s, 1H), 8.24 (s, 1H), 7.85 (d, J = 9.0 Hz, 1H), 7.79 (s,
1H), 7.60 (d, J= 7.5 Hz, 1H), 7.48-7.36 (m, 6H), 6.12 (dd, J = 7.5, 3.0 Hz, 1H), 5.99 (d,
J=3.0 Hz, 1H), 5.15 (s, 2H), 4.89 (t, J = 6.5 Hz, 2H), 3.61-3.54 (m, 4H), 3.00-2.94 (m,
2H), 1.84-1.81 (m, 2H), 1.68-1.65 (m, 3H), 1 41-1.36 (m, 1H); ESI MS m/z 429 [M +
H]": HPLC (Method A) 99.5% (AUC), tz = 14.2min.

Example 4
Preparation of  1-(1-(2-(Pyrrolidin-1-yDethyD-1 H-indazol-5-y1)}-4-(4-(triflucromethyl)

benzyloxy)pyridine-2(1/)-one hydrochloride

a) 4-Hydroxy-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-2(1H)-one

Molecular Weight: 324.377

N/\/
0 N Chemical Formula: CgH,,N4O,
/@I 7 Exact Mass: 324.1586
HO™ N



NJ O ~N Chem cal Fornula: C25H26C12N402 O Exact
Mass: 484.1433 Mol ecul ar Wei ght: 485.4055 0~ *HO C

WO 0943864801 | om ng t he procedure of Exanple 5, BCIX/US2008/050601
substituting 2-chl orobenzyl brom de for
4- chl orobenzyl brom de, the title conmpound (66 ng,
60% was prepared as a whiteg solid: 1H NVR (500 MHz,
DMSO-d6) 6 10.13 (s, 1H), 8.25 (s, 1H), 7.87 (d, J=

, H) T B =210 Hhe 1 OB 1 O L 6
[00901211? , E%.S%I??IJ;Q 5%F(?ﬁ%béfq¥l|)°’,z”7l. §17?27%r0%1§n1)ﬂ : %lﬁ??y%.l %“‘?%8{ ¢
yD)pyridin=2(THBpn@ (Bt0Hng, ABF ,mbBol4n Cd:OH wa8 a@dadzPd/CHRO0 SngQunder

, 2H), 4,86 (t, J = 6.5 Hz, K 2H), 75-3, 71 ,
an Arga%rgaw}?)ergl ifﬁ? A(gl_}?all‘g)gn O@aSBre@[FZ?%W}_%I—B ?—I l?eﬂéo& agér?zlﬁﬁmbled
througg Hihe réacﬁ&‘[ Iiddrel MhichHvas FdtedVit $3°C SEPnipM andHhdn allowed to

anpl e 8 Preparation of
cool. 4T¢13 XD fe| M@S oﬂ@ﬁ@ltbm)gh 1a (laygr2.of pyelito| dandi thel fitratet was

concenfl o giaon db e Btk GpBuD e B TGS B Afjon

80:20)FeiveLthe uﬂ%ﬂ%@ﬂﬂmo%né sEchaﬁt 6dassield48% NadR (04 BiIHZ,
Mol ecul ar V\ée7g 486.9414 O S}OO%hﬂFol I ovm n(g
CD;0Ph& Spkoce dit H((E%an‘%loeHZj Doy T dBsd AR glH), 7.48 (d, J =

7 i AL 00 g 8 91 B/ PBLBLSRETEN 11 e

2H), 3a9 aJMIOtIeZsz@ilmlnilzm 00 8vHizg0 O dB31 K1SH8625 [M
> (s(lH) 8.25 (s, 1H), NyRé(gﬁ(d J—Q@g/alzh 1H), 780[
+H]" (d, J= 2.0 Hz, 1H), 7.61 (d, J= 7.5 Hz, 1H), 7.60-7.56
(m 1H), 7.53-7.48 (m 1H), 7.43 (dd, J = 9.0, 2.0
Hz, 1H), 7.36-7.35 (m 1H), 6.14 (dd, J = 7.5, 2.5 Hz,

b) 1-(1-(2-(Pyrrolidin-1-yl)ethyl)- 1 H-indazol-5-yl)-4-(4-(trifluoromethyl)benzyloxy)
pyridine-2(1H)-one hydrochloride
-

Molecular Weight: 518.9584

0] NN Chemical Formula: C, H,.CIF;N,O,
Y Exact Mass: 518.1696
] i
=
O

[0091] To a solution of 4-hydroxy-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1/-indazol-5-
yhpyridin-2(1H)-one (100 mg, 0.308 mmol) in THF was added NaH (25mg, 0.62 mmol)
followed by 4-(trifluoromethyl)benzyl bromide (88 mg, 0.37 mmol). After heating at
65°C overnight, the reaction mixture was cooled down, filtered through a thin layer of
Celite, washed with CH,Cl,, and the filtrate was concentrated. Purification by flash
column chromatography (silica gel, CH,Cl,/MeOH, 90:10) gave 1-(1-(2-(pyrrolidin-1-
yDhethyl)-1H-indazol-5-yl)-4-(4-(trifluoromethyl)benzyloxy)pyridine-2(1H)-one (20 mg,
13%) as a white solid. According to the procedure of Example 1, the HCI salt was made
to give the title compound as a white solid: 'H NMR (500 MHz, DMSO-dj) § 9.65 (s,
1H), 8.12 (m, 1H), 7.80-7.67(m, 6H), 7.62 (d, J = 7.5 Hz, 1H), 7.34 (m, 1H), 6.13 (dd, J



1H), 5.99 (d, J= 2.5 Hz, 1H), 5.15 (s, 2H), 4.86-4.84

(m 2H), 3.75-3.71 (m 2H), 3.54- 3.53 (m 2H),
WR2@80%402 (m 2H), 2.02-1,99 (m 2H), 1.86-1.B3I/{§3008/050601

2H); ESI MS mz 451 [M+ H +, Exanple 9 Preparation

of

4- (4- Met hoxybenzyl oxy) - 1- (1462- (pyrrolidin-1-yl)ethyl)
-1H i ndazol -5-yl) pyridin-2(1H) -one hydrochloride N
- ' -0 6 I\ﬁ@)’% I c ;
75, JocHe QUENETe . LonmMR (HSREN SR 4 S NSBHACDHYER8) (.
2H), 25612 42i(mg4tihd Pr-ocddur, dHof ESddfph/e 483 [Mut Hubst i t uti ng
4- met hoxybenzyl chloride for 4-chl orobenzyl brom de,
the title compound (9 ng, 10% was prepared as a
white solid: 1H NVR (5BB2MRSS DVSO d6) 6 9.86 (s, 1H),
Preparitici? b8 4XHGhidroBenA/fxy ) T (P8 (pdiolidit) y1)dh {9 1EBinddddl-5 -y1)
/.58 (d, J = 7.5 Hz, 1IH), 7.43-7.39 (m 3H), 6.99-6.97
pyridint2q1 FHdne hydroOloidd, J= 7.5, 2.5 Hz, 1H), 5.99 (d, J=
2.0 Hz, 1H), 5.06 (s, 2H),.4.84-4.83 (m 2H), WO
2008/ 086404 PCT/ US2008/ 05/%\@1 -52 3.78 (s, 3H),
3.74-3.73 (m 2H), 3.54 ( 2H), 3.08-3.06 (m 2H),
2.00 (m 2H), 1.83 (m fz/H); ESI MS mz 445 [M + H] +,

Exanpl e 10 Pr epar {.0nN of
4- ( Napht hal en -ﬁgﬁi?\nxy) - 1- (Chen{i Hopyiar OIS Y] ) €
thyl ) - 1H i ndaZoh- yIY pyri di n- 2( 1EjyacOvres: #¢d436chl ori de

N O N_.Chem gal Fornul a: C29H29GHNMBRishtNSEXRTt

Mass 0.90 LTN Mol &&dl ar weight: 501.02 0 HC

[QQ ol l ow ng the procedure of Exanple 5, but

substituting 2-(brononmet hylé? napht hal ene for '
[0092]4E e Berirgtedyroaf Beamplaet, tut pebstibiips dnehlgRbenpyl bromide

for 4-&91?(910r\3@1%th€/{)§@n%§1e gromide and using 15-crown-5 as an additive, the title
compound (230 mg, 79%) was prepared as a white solid: "H NMR (500 MHz, DMSO-
ds) §9.94 (s, 1H), 8.25 (s, 1H), 7.86 (d, J = 8.5 Hz, 1H), 7.80 (d, J= 1.5 Hz, 1H), 7.61
(d, J=17.5 Hz, 1H), 7.50 (s, 4H), 7.43 (dd, /= 8.5, 15 Hz, 1 H), 6.13 (dd, J=17.5, 2.5
Hz, 1H), 5.98 (d, J = 3.0 Hz, 1H), 5.16 (s, 2H), 4.85 (t, J = 6.0 Hz, 2H), 3.74-3 72 (m,
2H), 3.54-3.53 (m, 2H), 3.06 (m, 2H), 2.00-1 99 (m, 2H), 1 85-1 83 (m, 2H); ESI MS
m/z 449 [M + H]".

Example 6
Preparation  of 4-(3-Chlorobenzyloxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-y1)

pyridin-2(1/)-one hydrochloride

Chemical Formula: C,sH,,CL,N,O,
Exact Mass: 484.1433
HCl Molecular Weight: 485.4055



as a white sol
(s, 1H), 8.24

[ NVR (500 MHz, DMSO d6) 6 10.18
(
WQR)0s/056486 (d, J

d: tH
s, 1H), 8.03 (s, 1H), 8.00-7.95 (m
= 9-0 Hz, 1M, 7.80 (d, J= 1, Sremisapyusoa
7.63-7.54 (m 4H), 7.43 (dd. J = 9.0, 2.0 Hz, 1H),
6.09 (dd, J = 7.5, 2.5 Hz, 1H), 6.06 (d, J = 2.5 Hz,
1H) . 5.34 (s, 2H). 4.87-4 830(m 2H), 3. 74-3.70 (m
2H). 3.54-3.52 (m 2H), 3.06-3.04 (m 2H), 2.00-1.99
[0093](F81103J'f)eg 15[}1% I%récéédg?@’of gkargﬁ): 'S, %?l s&@tlfmlﬁ%%6éﬂ+%éhzw Bromide

for 4- ohj()relien(zjﬂ l(ramlr@ed tloextrihe o@ypJuniiHS R noa 43176 bwyd prepanedian-a2¢tite

solid “%;W@iﬁ%é%@ﬁéﬁé%@%af@ 2 b5 6D asDEY = 5.0 1,

1H), 7'¥9 C}"Lf]lrso %4'2 49[12?% 5‘8 SO \1ii0 S, M), FOR98L2 TR, A H),

solutio enzyl oxy)-1
6.15 (dd, ddaz6) 2.5-Hd, ) plyr 5.9 fIEJZ(Z.H)HZOﬂH) (200 (spr@H), 0t $B-4rfi3o(n), 2H),

[ ( ) e 2 (1 0 . 3. I
ﬁ%?ﬁﬁ%@%ﬂpﬁ@% et Ky @ e B 183 (m
2H); ESEM O gfter stirring overnight WO

2008/ 08640 PCT/ US2008/ 050601 -53 at anbi ent

tenperature under argon, the reaction m xture was

filtered through a | ayer_of, -Celite and concentrated.

Purification by flash chr omat ography (silica
Ps*enm@t@in ot QAe/t1Ex@BesyloR9)-B0) -(BaMErolidin-1-yl)ethyl)-1H-indazol-5-yl)

slbenzyl oxy) - 1- éﬂl (3-(tert-butyldinethylsilyloxy)prop
pyriding? (L H)-pe ihydrgslpride y[ ) pyri di n- 2(1H) - one (90 ng, 29% .

To a solution of 4- (ben?joxy) 1-(1-

(3-(tert-butyldi nmet hyl s{ Iyl oxy)propyl)-1Hindazol - 5-yl
)pyridin-2(1H)-one in TINTF (3 nlL) was added TBAF
(0.75 nm, 0.75 mmol M. After the reaction was
conpl et e, the m tur vvas treated with H2O, extracted

with cH2c12,9 e genbi ned organics were

concentr at ~eation by Iash coI u -

chr omat ogr ph (silica gel, 5 2 92 gave
Doz ylooxyy - 1- (e 3- hydr oxypr

yI i di n-2(1H)-one (50 ng, 88 elar vﬁ}fg 4%:-1 d. In

accorddfce with the procedure of Exanpl e 1, the HC

[0094]%%1&\91\%?%% %% b¥Y %rﬁﬁlgb‘stghg s‘?dgﬂRﬁ’lH%dZ é}ﬁo@bmlyf Bromide

for 4-chlor@béhzlibromide2 He, titfe 6@mpaind (66 g 445) W&Q prepired&sh Bhite
solid: gﬁ‘g\n\?{g) (go&@ﬁ@ﬁﬁ%é@%‘(@)} 1321t s 230 185, 5% A QY 4 1z,
1H), 7.81 (d, J = 2.0 Hz, 1H), 7.64-7.61 (m, 2H), 7.57-7.55 (m, 1 H), 7.47-7.42 (m,
3H), 6.13 (dd, J= 7.5, 2.5 Hz, 1H), 6.04 (d, J = 3.0 Hz, 1H), 5.20 (s, 2H), 4.86 (t, J =
6.5 Hz, 2H), 3.75-3 71 (m, 2H), 3.54-3.51 (m, 2H), 3.08-3.01 (m, 2H), 2.03-1 99 (m,
2H), 1.86-1.83 (m, 2H); ESI MS m/z 449 [M + H]".

Example 8
Preparation of 4-(3.4-Difluorobenzyloxy)-1-(1-(2-(pyrrolidin-1-ylethyl)-1H-indazol-5-

vDpyridin-2(1)-one hydrochloride




J= 2.5 Hz, 1H), 5.15 (s, 2H), 4.50 (t, J= 7.0 Hz, 2H),

3.38 (t, J=6.5 Hz, 2H), 2.01-1.96 (m 2H); ESI M

wontws8¥ao{ M + H +. Exanple 12 Preparati on of PCT/US2008/050601

4- (Benzyl oxy) - 1- (1- ( 2- hydr oxyet hyl ) - 1H i ndazol - 5-yl ) py

ridin-2(1H)-one hydrochloride OH O N N Chem cal

Formul a. C21H20OC1IN303 N Exagt- Mass: 397,12 Mol ecul ar

Wei ght: 397.85 0 HO [0099] Followi ng the procedure of

Exanpl e 11, but substitutpng (2- bronoet hoxy)-tert-

but yl di met hyl si |l ane for

(3- br onopropoxy) -tert-bulyl di net hyl silane, the title

conmpound was prepar er?%s a white solid: 1H NWR (500

MHz, DMSO d6) 6 2 1H, 7.74-7,71 (m 2H), 7.61

(d, J=17.5 7, ¥8-7. 36 (ChymigHyorma: T HyGdf,NJ35"

9.0, 2.5 g/ 0 (dd, JExacpMSs 480.B3Hz, 1H),

% 99 (d,  J = 25 Hz, 1H), 5. 15 Mogcul@jeich} 4364{4, J = 5
' 0, .81 (4c1J= 5.5 Hz, 2H); ESI M5 nlz 362 [M
] Exan'pl e 13 WD 2008/ 086404 PCT/ US2008/ 050601

F54 Preparatl on of

0095 14FdI b wikl Qh® bR BEaduesx Y- Exdniple 25 ( BMT lsQbdtlhtiel 3 Y-digbbdpbinzyl
[ ] F(éll nd agzjol ?ﬁ i ilb?'fl d?i 1.32%1H)(Pgn§ h;drthghl flr?lde% ey

bromlct@tféﬁﬁ@é Orqﬂmnmllbaem@z@hw@wmmundl\ﬂ%t@%ws prepared a

whie 88 g MR CRLFRE FhaSG- BB AL TR Adhels) TR /=00

Hz, 1}129@.%!(& ut+ 0o Mz, fillyor. ebenzy 7.5 b0 mHgler. 60317 56 (m lH) 7.53-7.48
| orobenzyl brom de, the title conpound (36

-ch
(m, 17 %A3vdd, prep@r 2l Hs 1H), WAPtE356ni HD.t Ml (%3’6(7 M5 Hz,

1H), 5%?_"%)2 ngbl d(ssrj 1};916) §'8%§4i§§(mlf%b 377C;§§ ](1%;1 éHh?j 2%

3.53 (ﬂ;H)ZH) 73 5&37025&(1'31) 2H)2- 17)94(411 72HL)21 sem. 83|'ﬂ)n 2H)2BST M mi/z

1\;2 612(dd J= 7.5, 2. 1H), 6.00 (d, J=
4511 +EH]HZ 5.14 (s, 2H), 4 85 4.84 (m 2H),
3.74- 3. 73 (m 2H), 3.55-3.54 (m 2H), 3.07 (m 2H),
2. 00~ Example 9

Preparation of 4-(4-Methoxybenzyloxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-y1)

pyridin-2(1/)-one hydrochloride
¢

Molecular Weight: 480.99

N
0 /Ej://‘N Chemical Formula: C,H,,CIN,O;4
| N Exact Mass: 480.19
=
(0]

*HCl

AT

|
[0096] Following the procedure of Example 5, but substituting 4-methoxybenzyl

chloride for 4-chlorobenzyl bromide, the title compound (9 mg, 10%) was prepared as a
white solid: 'H NMR (500 MHz, DMSO-ds) & 9.86 (s, 1H), 8.25 (s, 1H), 7.85 (d, /= 9.0
Hz, 1H), 7.79 (s, 1H), 7.58 (d, J = 7.5 Hz, 1H), 7.43-7.39 (m, 3H), 6.99-6.97 (m, 2H),
6.09 (dd, J= 7.5, 2.5 Hz, 1H), 5.99 (d, /= 2.0 Hz, 1H), 5.06 (s, 2H), 4.84-4.83 (m, 2H),



199 (m 2H), 1.84-1.83 (m 2H); ESI MSmz 433 [M+
H +, Exanple 14 1-1 j, at i of 4-(
we@pwploanyd - 1- (1- (3- (pi peridin-1-yl) propyl) - 1H PeEgmhs/650601
- 1 ridin- 2(1H) -one hydrochloride ~NQ O \N Chem ca
Formul a. C27H31C1N4AO02 N Exact Mass: 478.21 /
Mol ecul ar Weight: 479.01 OspCl [00101] Followi ng the
procedure of Exanple 2, but substituting 1-(3-
r | hp r | or
378 B OB il Tk e PR Tt et C% e 2ED L3 fm
2H); ES@M$@%44&G[M priEpared as a yel | ow powder; 1H NMR (500
MHz, DMSO-d6) 6 9.64 (s, 1H), 8.18 (s, 1H), 7.80 (d,
J=8.9 Hz, 1H), 7.76 (s, 1H) 760(d J =7.6 Hz,
1H), 7.48.7.35 (m 6HEXagpiel J=7.6, 2.6 H,
Preparg'tl'@n OEP 9 ?Ngﬁjntha]ene ?yﬁleﬁdﬁygv) ﬂ-n W Jélz-l Qp%gol{c)izh I%H):‘ehylgf 15151I1Q15201-
5- Vl)pszld%ZMﬁ)Kﬁ@&/v@@ﬁhbﬁdePCT/ U82008/ 050601 _55 2 80 (m
2H), 2.30-2.26 (m 2H), 1.78-1 75 (m 2H), 170-1.64
(m 3H), 1.40-1.30 (m 16}] ESI MS mz 443 [M + H] +,
Exanpl e 15 Preparation of N
4- (Benzyl oxy) - 1- (1- ( 2- (dinet hyl am no) et hyl ) - 1H—indazo
-5-yl) pyridin- ¢ hydrochlorlde \' N
Cheni cal For ma: 3 1N402' Chapiggk %?“Néé%54ﬁigzl7

0 Mol ecul ar G 424792 HC 55?% ﬁﬁi the
le 2. but substﬂ@ [ ?&ﬁ @%

oroethyl)nnrphollne the title conpound (5.4
was prepared as a yell ow powder: 1H NWR (500

[0097]%]0\7@9@%@61%06&&@2& (Exampfd) .5, Bbik4 s&‘t%tltdtmg') 2- (Bro%?onﬁdﬂhyl)
J= Hz, 1H)’779<§$7C1L J= 2.0 Hz, H}V 7. 60 J=
naphthr,tlege qu24 clﬂgpbenzyh@:oml thqﬁltle\;pgmpoanQZ g5 16%) vg_q,sbprepared

as a whitd S 1a9% ¥R (5o K, Bisdid,) 53098 & 9my 824 (s, 1H), 8.03 s,
1H), 8.00-7.95 (m, 3H), 7.86 (d, J= 9.0 Hz, 1H), 7.80 (d, J= 1 5 Hz, 1H), 7.63—7.54 (m,
4H), 7.43 (dd, J = 9.0, 2.0 Hz, 1H), 6.09 (dd, J = 7.5, 2.5 Hz, 1H), 6.06 (d, J = 2.5 Hz,
1H), 5.34 (s, 2H), 4.87—4 85 (m, 2H), 3 74-3.70 (m, 2H), 3.54-3.52 (m, 2H), 3.06-3.04
(m, 2H), 2.00-1 99 (m, 2H), 1.85-1.83 (m, 2H): ESI MS m/z 465 [M + H]"_

Example 11
Preparation of 4-(Benzvloxy)-1-(1-(3-hydroxypropvyl)-1H-indazol-5-yDpyridin-2(1.H)-

////OH
0 N,
N Chemical Formula: C ,,H, CIN,O,
| N Exact Mass: 41113
/
O

one hydrochloride

Molecular Weight: 411.88
*HC1

o8

[0098] To a solution of 4-(benzyloxy)-1-(1H -indazol-5-yl)pyridine-2(1H)-one (200 mg,
0.63 mmol) in DMSO (5 mL) was added Cs,COs (1.03 g, 3.15 mmol) and (3-
bromopropoxy)-fert-butyldimethylsilane (0.15 mL, 0.66 mmol). After stirring overnight



= 3.0 Hz, 1H), 5.16 (s, 2H), 4.88 (t, J = 6.5 Hz, 2H),
3.63 (m 2H), 2.20 (d, J = 4.5 Hz, ©6H); ESI M5S mz
w@a®ssd4e4 H +., Exanple 16 Prepar.to ?(R)-4-(BPCT/US2008/050601
enzyl oxy)-1-(1-(2-(3
-fluoropyrrolidin-1-yl)ethyl)-1Hindazol -5 -
yl ) pyridi n-2(1H) - one hydrochBaori de a)
(R)-4-(Benzyl oxy)-1-(1-(2-(3-fluoropyrrolidin-1-yl)eth
PM LI
at ambXF'én)c }éngbéé%{g%%{(%g %ﬂgo}lsﬂé{é rlg:éc@lon %(1)]:1?%;]3 gzg%e fﬂé%re%m %ﬁgﬁgﬁ%r of
Celite G28 H2BEdMO2ed. Ex dutrifivétes: b IsR @luiniN chi‘mlhee«):gl’apity (silica gel,

R R M N N T I R T S
lH-indék&IWn{I;)ﬁ}rfderﬁ(]l@) 0%66(96% 6409, fb Z%éluﬁﬂplo}‘ 4L(8 &g‘%@}?-l ~(1-
(1 was ad rtin periodi nane

(3- (ferrrbwsldnm@hylslly)xmh-‘rrosxl) ﬂHrln@azat S-aibbyedin- Z(Hﬁ)p@mat i eTH@r 3

ity T o 870 el Cadinthdt 13w e o e
the mlﬁ%ﬁré a6b etbaidt WitiCHROL %X{rﬁctéﬁd &chnCHQCE—h@ncDﬂ@%nﬂﬁné&%@amcs

washed with brine (2 x 50 m), dried (Na2SO4),
were fcppgeafragdand Pesfesivnr é’l}’ed]aShl'oC@UIi@Br cheomaggeraply dsilige gel

EtOA‘%l%x%e]sf g)s(g) r f;odgy r g%vleld IoI :a n e&L %’g‘gﬁﬁ%}; IQ:I’Z b 8(1% %ﬁ%ggqggj% G-

yl)pyridinel () Hppohe k(159 mig| d80wed Hwhité eolaid dint ao@dﬂrd@]ﬁceswﬁihl th@ procedure
triacet ox or ohydr i (0.142 g, 0.674 Af t
of Exagynlg 14 %@P%Wéwaggﬁw@m? it (mePOBn‘ﬂg? ghite solid. 'H

{sggg\gq{grnmrg@g s 1, TRIS PRI T, (. il B DR 7 50 1,

7.48- Wﬂ@(na'ﬂlﬁ gsgmiﬂ o~ 9er e Suhs hﬂg il 0 tidoy s, 8225 Kz20H)TK)99 (d,
Na t t t

J=2 e DL STE T 30, ¢ BT it o RS b A LB R gBp, 201-1 96

>HeKeNes/ kL MeOH - 9: 9: 2 then CH2C12/ MeOH NHAOH,
(m, @OOtolO{ i) yielded a mxture of products.

The m xture was d| ssolved in CH2C12 (20 nL) and
extracted with 1 N Hlxatdplex1215 rrL) The acidic
aqueous phase was ne Na

Preparatyon of 4-(Benzyloxy) -

hydroc‘ﬂ[oirﬁg_ (Na2S™4) , filtered and concent rat ed
uri

i cation by preparative HPLC ( Phenonenex Luna C18
(2), 250.0 x OH

/@i/ Chemical Formula: C21H20C1N3O3
Exact Mass: 397.12

Molecular Weight: 397.85

[0099] Followmg the procedure of Example 11, but substituting (2-bromoethoxy)-ferz-
butyldimethylsilane for (3-bromopropoxy)-ferf-butyldimethylsilane, the title compound
was prepared as a white solid: "H NMR (500 MHz, DMSO-dj) & 8.12 (s, 1H), 7.74-7.71
(m, 2H), 7.61 (d, J = 7.5 Hz, 1H), 7.48-7.36 (m, SH), 7.31 (dd, J=9.0, 2.5 Hz, 1H), 6.10
(dd, J=75,2.5 Hz, 1H), 5.99 (d, J=2.5 Hz, 1H), 5.15 (s, 2H), 4.48 (t, J= 5 5 Hz, 2H),
3.81(t, J=5.5 Hz, 2H); ESIMS m/z 362 [M + H]".

Example 13



50.0 mMm 10 mcron, H2Owth 0.05% TFA and CH3CN wi th

0. 05% TFA) gave the title conmpound (12 1 ng, 8% as

wW@roosNse4hi te solid tH NVR (300 MHz, DVSO d6) BCBUID08/050601

(s, 1H), 7.78 (d, J= 9.0 Hz, 1H), 772 (d, J= 1.8 Hz,

1H), 7.62 (d, J= 7.8 1H), 7.48-7.30 (m 6H), 6.10

(dd, J= 7.5, 5.:1 Hz, 1H),-3499 (d, J= 2.7 Hz, 1H),

5.15 (s, 2H), 5.26-5.03 (m 1H), 4.56 (t, J= 6.6 Hz,
Preparglj'an %E 94 (74 Iﬁ§o&%nz§id&y) ?(f“?z %p&iolﬁml éh%t%l?—-l#m@laz%@ 5-yl)
Dvrldlrﬂylﬂﬂ&mémﬁibchloﬂie: 14 6 m n V\D 2008/ 086404

PCT/ US2008/ 050601 - 57 b)

(R)-4-(Benzyl oxy)-1-(1-(2-(B-fluoropyrrolidin-1-yl)eth

yl')-1H i ndazol -5-yl ) pyridin- 2(1H)-one hydrochl ori de

FF N O N Chem cal Formil a: C25H26CLFN402 N Exact

Mass: 468.17 N Mol ecul Weight: 468.95 0 HCL Fg\100104]

A sol uti on of© 12 Chemlcgal For$ula gé%Hﬁ%C%L
(R)-4-(benzyls 2-(3-fluor rY Bt | )eth

Azol'r 5-yl ) pyridin-2( 1 ‘”%ﬁ%vﬁf@t@%ﬁﬁmyo 024
F26¥Z (043, M.) was treated w th anhydrous
di ethyl ether (24 L, 0.024 mol, 1.0 M. After
ng at anbi ent tenperature for 2.0 h, the

OGP SETTRIE 8 SRS R
bromlde(foy nehthrobeazylibideide othp oitia dom()dlind9(3mjng, qa%)twdsqirepaeéd as a

an off white solid: 1H NWVR ( _Q
white spid BGH (BYIR (§00 MEAIPMEO) b0, 791@;) Ty st (@lew 5gdo/=8.5

Hz, 1H?7 §6';913/6 iz?)%{%ﬁ])ﬁ)%%c?(ﬁ%%jh ﬁéryo77555 7?&&%7 44-7.42
(m, 1H6, DI8(TS (n 2B, 6 1604 1H) 7 $52835.188. 6 0d, IH92 SBIASH( 5,14
(5. 2H 854 Sl 288, § F- iy, A5G- 3 Xim. 2. 3 BE( BN 500-
199 (1632%{)[ '1"8’4 !"]83*( Pfﬂﬁ%é‘wzl& ﬁ\%gfﬁzﬁ (AUC), tR=14.1

eparation_......
4 (Benzyloxy) 1 (1-(2-(2-methyl piperidin-1-yl)ethyl)-1

H i ndazol -5-yl) pyridin-2(1 one hydrochloride N O
A N, Cheni cal Fornula%é@giiBg%lhmoz N Exact Mass:
Prepardtlh 24f NazidehzWlygauhan-(Wiedlin: 1-4ifoB)- 1 H-indazol-5-yl)pyridin-

2(1H)-one hydrochloride
//\/NQ

N
C) /J::::I:;é)q Chemical Formula. CyHs; CIN,O,"
/ﬁi\] Exact Mass: 478.21
0 HCI

Molecular Weight: 479.01

[00101] Following the procedure of Example 2, but substituting 1-(3-
chloropropyl)piperdine  hydrochloride for 4-(2-chloroethyl)morpholine, the title
compound (17.6 mg, 55%) was prepared as a yellow powder: 'H NMR (500 MHz,
DMSO-dy) 6 9.64 (s, 1H), 8.18 (s, 1H), 7.80 (d, /=8.9 Hz, 1H), 7.76 (s, 1H), 7.60 (d, J
= 7.6 Hz, 1H), 7.48-7.35 (m, 6H), 6.12 (dd, J = 7.6, 2.6 Hz, 1H), 5.99 (d, J = 2.6 Hz,
1H), 5.15 (s, 2H), 4.55 (t, /= 6.7 Hz, 2H), 3.45-3.35 (m, 2H), 3.08-3.03 (m, 2H), 2.85-



0 WO 2008/ 086404 PCT/ US2008/ 050601 -58 [00105]
Foll ow ng the procedure of Exanple 2, but substituting
wda2qo8408dabor oet hyl ) - 2- net hyl pi peri dne hydr ochl peT/ts2008650601
4- (2-chl oroet hyl )norpholine, the title conpound (11.7
ng, 45% was prepared as a white powder and as a
m xture of conformational —issoners: 1H NVR (500 MHz,
DMSO-d6) 6 10.08 (s, 1H), 8.24 (d, J = 3.0 Hz, 1H),
2.80 (IK §ﬁ)sz(:¥o 2% @n %Hiza 7%"@ 78 Zm79H§ S 7303"[064 (él @(hr)n( @.110%?30 (m,
1H); ESIM@&CH431M+H]6 2 7 I—Iz 1H) 5 99 (d, J = 2.7 Hz,
1H), 5.16 (s, 2H), 4.94-4.90 (m 2H), 3.76-3.74 (m
1H), 3.62-3.52 (m 2H), 3.23 (m 1H), 3.06-3.03 (m
1H), 1.89- 1.43 (br mE)@%,le}’gSl(d J 6.3 Hz, 3H),
ESI MS mz 443 [M+ H +. anple 18 Preparat|on of
PreparatiqiBe 07 y | adBonzgloxy)- {-oL-(24(dmethylaminedethvl)-hHiingazpk b typyridin-
l,- 57 pyr i di n- 2(1H) one hydrochl oride ~N N5
2(1H)- Qneﬂy‘(ﬁ qtl%éqgcal Formul a: C26H30C1N502 N Exact Mass:
479 21 N Mol ecul ar Weight: 480 HCO [00106] Fol | ow ng
the procedure of Exanpl® 2, but substituting
1- (2-chl oroet hyl) - 4- mstlﬂyl pi perazi ne hydrochl ori de
for 4-(2- chloroethyl) fpholine, the title conpound
BSND repar ed as a yell ow powder; 1H NWMR
.17 (s cndekat Fo?mﬁé% d23 a8 9
2 Hz, o mdss:84 3 Og

Al (m 4H) 7. 391\/K>1e§lﬁar(\ﬁei h2@4a926 12 (dd
03 5%z, 1Mpe1 5.99 (d, J = 2.7 Hz. 1H), 5.15

(s5 4.71 (s 2H), 3.64 (br m 6H) 340(br m
4H) , 76 (s, 3H; ESI M5 mz 444 [M+ H +, Exanple
[00102]9 Enrl]@p@r&tth@npr@f:edure of Example 2, but substituting 2-chloro-N,N-

dlmethsll'e nEAF% yllyﬁ ({&%{%1%18 ]fc')ﬁ % ((%@iog%éflﬂ;%&ggﬂﬁhg%/ :t%ag{i%&)fn%ghnd
(5.4 mgom%p&%%pé?@a_ Auésgaw PEOG1 'HGOR (S06 MHz, DMSO-dy) § 9.92
(s, 1H), 8.24 (s, 1H), 7.87 (d, J = 9.0 Hz, 1H), 7.79 (d, J=2.0 Hz, 1H), 7.60 (d, J= 7.5
Hz, 1H), 7.49-7.41 (m, 5H), 7.39-7.35 (m, 1H), 6.13 (dd, J=7.5, 2.5 Hz, 1H), 5.99 (d, J
= 3.0 Hz, 1H), 5.16 (s, 2H), 4.88 (t, J = 6.5 Hz, 2H), 3.63 (m, 2H), 2.20 (d, J = 4.5 Hz,
6H); ESI MS m/z 389 [M + H]".

Example 16
Preparation of (R)-4-(Benzyloxy)-1-(1-(2-(3-fluoropyrrolidin-1-yl)ethyl)-1H-indazol-5-
vDpyridin-2(1)-one hydrochloride

a) (R)-4-(Benzyloxy)-1-(1-(2-(3-fluoropyrrolidin-1-yl)ethyl)- 1H-indazol-5-yl)pyridin-
2(1H)-one



0 Chem cal Fornula: C26H29CLN402 ~N Exact Mass:
464. 20 N Mol ecul ar Weight: 464.99 0 HO [00107] To a
WG od0808@m of PCT/US2008/050601
4- hydroxy-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1Hindazol -
- yl)pyridin-2(1H)-one (84 ngy, 0.26 mmol) in DMF was
added Ag20 (120ng, 0.52 mmolsp - fol | onwed by
1- bronoet hyl benzene (71 uL, 052 mml). The reaction
m xture was heated to 80C for 4 hours, cooled to room

tenperature and stirred at_roomtenperature for
overni ght. The reaction m xture was filtered through a
thin layer of Celite, ed with CH2Cl12, and the

filtrate was concent rat e, BUidaf foffal @m@m&l ash
col umm chr omat ogr aphy (s lica Eg@lMast@zél
90: 10) gave 4-(1leph N1oX Wotedsdf WeigR+ 4(3p§qrol i din-1 -

yl)ethyl)-1Hind zoﬁ@mg)%yrldl n-2( 1H) - one (44 ny,
40% as an oil.[InMNacCordance with the procedure of
Exanpl e 5 salt was nmade to give the title
corrpou a white foam 1H NWMR (500 MHz, DMSO d6) 6
9.82 (s,™H), 8.15 (s, 1H), 7.75 (d, J= 9.0 Hz, 1H)),

[001034 6?0 (da gml&%(&) Hzof 1|Z[|)(%)e1722\(ﬂ>%yﬂ g, (l{Z%ydrox?etﬁylmH-lﬁa@zol 5-
Yl)pyrldlng(lﬂ)-ﬁnﬁéo 2644, 0. 53 Bennfal) IIUCH2(312 G}lé-lan)jW@s adseds Desquaﬂtln

perlodléla%%%gg§ ]1:126 %0177 %%grgstgg}l% 2 agﬁq%:h? ?érg%e?%ﬁen}‘(ﬁ&ﬂ_%’ the
reactioh, nftute whS dililed 3thh saturated (MaHAG; Gith drigess IbMiumEBlosMBite (20
nmz 429 [M + Il:}]-l- Exa | e 20 Preparation of
)

mL) aggl @%@ﬁteglh@klw Ch13 2 0( oili)-s dpe of gapicanyend yastied|vyith riner(d x

o S s ARG T NATLR ok

in 1,2MdhcokthineV @IML) sl aﬂkﬁedO(R)kﬁﬂuMﬁpﬁ@&&ﬁl%ﬁﬂﬂéchlorlde (423
PCT/ US2008/ 050601 -60 001083‘;50 Fol | owi ng the procedure
g 08p7 pmpp| @ickly fpifovedply theypdddonof QO@HmoPr@é@tﬁw porghydride

o PR B 0SS T 1 e
mixturagyas73%e asc mrépzhrTédNaa@Ha ¥b¢ Irenntipowaieture wek taxngcted with
cHCPP 1Y 5CMB) A% reanics were washed with brine (2 x 20 mL), dried (NaaSO),
filtered and concentrated. Purification by flash chromatography (silica gel,
hexanes/EtOAc/MeOH, 9:9:2 then CH,Cl,/MeOH/NH4OH, 1:0:0 to 1:0.1:0.01) yielded a
mixture of products. The mixture was dissolved in CH,Cl, (20 mL) and extracted with 1
N HCI (5 x 15 mL). The acidic aqueous phase was made basic with 6 N NaOH and
extracted with CH,Cl, (3 x 20 mL). The organics were dried (Na,;SOs), filtered and
concentrated. 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) gave the title
compound (12 1 mg, 8%) as an off white solid: "H NMR (300 MHz, DMSO-ds) & 8.12
(s, 1H), 7.78 (d, J=9.0 Hz, 1H), 7.72 (d, J= 1.8 Hz, 1H), 7.62 (d, /= 7.8 1H), 7.48-7.30
(m, 6H), 6.10 (dd, J = 7.5, 5.1 Hz, 1H), 5.99 (d, J=2.7 Hz, 1H), 5.15 (s, 2H), 5.26-5.03
(m, 1H), 4.56 (t, J = 6.6 Hz, 2H), 2.94-2.55 (m, SH), 2.40-2.27 (m, 1H), 2 11-176 (m,
2H); ESI MS m/z 433 [M + H]"; HPLC (Method A) 99.8 % (AUC), #z = 14.6 min.



216 C, iH NWR (500 MHz, DVMSO-d6) b 9.65 (s, 1H), 8.25

(s, 1H), 7.85 (d, J=8.9 Hz, 1H), 7.78 (d, J= 1.7 Hz,
wakop/o6460 (d, J= 7.6 Hz, 1H), 7.40-7.49 (m 5P)T/US2008/050601

7.35-7.39 (m 1H), 6.12 (dd, J= 7.6, 2.7 Hz, 1H)

5.99 (d, J= 2.7 Hz, 1H), 5.16 (s, 2H), 4.90 (t, J=7.3

Hz, 2H), 3.77 (m 2H), 3.595(m 2H), 1.34 (m 12H)

ESI M5 mz 445 [M+ H +, Exanple 21 Preparation of

b) f(;(?-ﬁﬁ_@%ﬁ%g%%{lé@(()%li()(3l-:2)f§/1v{r()?%p’§rrl%'ll InURLORKA rlHdthI 13';@@&#&%

-one ydroc ori

2(1H)-Gd&hydochlprided N, N Cheni cal Forrrula C26H27CLF2N4A02 N

Exact Mass: 500. 18 O -HO Mol ecul ar Wi ght: 500. 97

[ 00109] Fol | owi ng t he procedure of Exanple 2, but

substituting 1-(2- cug;loethyl) 3, 3- dlfluoroplperldine

for 4-(2-chl oroethyl rpholine, the title conpound

(23.1 ng, 369 was prepared as a yel |l ow powder:

mel ti ng point (np) 185 196 C; 1H NWR (500 MHz,

DVSO- d6) b 8 22 7. 85 ((h%maﬂForm‘ulﬁC%ﬂJﬁFN b§|)5

778 (m 1 (dNJZSOHZExaatMass (m
IH), 5.99 (d, MyrcuRn Weiplr 46819l) , 5. 16
4 %%b(m 2H), 4.15-385 (m 2H),

15-1.75 (m 4H); ESI M5S nlz 465
Exanple 22 Preparation of

o <§e”2 L
indazo ROGBH Grd6iA-Q¢ APCIndUSD00 B0 5@BA Inmok lin Gﬂlz@lﬂ\(d\ﬁ ngrwgsaﬂreated

~ Formul a: C24H27CLN402' N Exact Mass: 438. 18
with apkydsews Hﬁlvmdgﬁhyl ¢hg. @8 MLH@JO2f10011192b]1 vl ovﬁftﬁg gtingng at

ambiengr %é]l%%ru urF fflgaFZX(ﬁl P n%%% erb%ct%lgp ?lzrtf: \}:\{gst fcglgcentrated dlSSOI\IIVGIH- in
CH;CM-a0d -H§0| ga@anﬁwﬂce@méwlam ehent D& Hilidetl €0 yield the title compound
(11.9 mg, quantitative) as an off white solid: "H NMR (500 MHz, DMSO-dy) & 10.58 (br
s, 0.5H), 8.24 (s, 1H), 7.84 (d, /= 9.0 Hz, 1H), 7.79 (s, 1H), 7.60 (d, J = 7.5 Hz, 1H),
7.48-7.36 (m, 6H), 6.12 (dd, J = 8.0, 3.0 Hz, 1H), 5.99 (d, J = 2.5 Hz, 1H), 5.53-5.39
(m, 1H), 5.15 (s, 2H), 4.87 (s, 2H), 3.88-3.51 (m, 5H), 3.21-3.16 (m, 1H), 2.15-2.08 (m,
1H), 1.30-123 (m, 1H); ESI MS m/z 433 [M + H]"; HPLC (Method A) >99.0% (AUC),

tr = 14.1min.

Example 17
Preparation _of  4-(Benzyloxy)-1-(1-(2-(2-methylpiperidin-1-yl)ethyl)-1H-indazol-5-y1)

pyridin-2(1/)-one hydrochloride

pa

o) [;[N

Jf; g
| N
o =

*HCl

Chemical Formula: Cy7H3;CIN,O,"
Exact Mass: 478.21
Molecular Weight: 479.01

o



conmpound (34 ng, 73% was prepared as a yell ow powder:
melting point (np) 194-196 C, iH NMR (500 MHz,
woOrkBeseY4 6 9. 93 (s, 1H), 8.17 (d, J= 0.6 Hz, HEY/PS200800601
(d, J= 8.9 Hz, 1H), 7.76 (d, J= 1.7 Hz, 1H), 7.60 (d,
J=7 6 Hz, 1H), 7.49-7 35 (m 6H), 6.12 (dd, J= 7.6,
2.7 Hz, 1H), 5.99 (d, J= 2.3g8Hz, 1H), 5.15 (s, 2H),
4.55 (t, J=6.7 Hz, 2H), 3.11-3.06 (m 2H), 2.75 (s,
[00105?"')F011%w7:f‘§ (IR grlgkgdurgog%ex%afﬂe é”%ut%‘dl)éﬂté%{g M2 Toh o r SR8 1)-2-
methylp}p(aﬁdmz ylhyolxgc)hlohdé1f((r24((@2:Rloroethy1)morphohne the title compound

(117 fayabupl Se)PlaiRyReE btk foponts! ROAAS brfibirg et ﬁonformatlonal

1somer§:heﬁ"1\@@k (506 mlli" DN4RBER @11 j\|8 ﬁl (§x9g3 mslH
.23 N Mol ecul’ar i ght 493 04 0111]

(t, J= Bcﬂ Havaﬁn)g Tt70e(s b Edur(d, .HF TEx Hiapl 1), 27 49&Gt4ls(ub§Hi)tIJBSP+7935

(m. THR GO0, ot 46 # T TE0. RY it 2y Bt b e 2P o490

| u — 3 p rogd | oxo_
R e S et

1.43 (hvmz, CHIVEO! d6). 669.195 3D, ESHMS 18/2273 (M + 1) ., 7 91 (d,
J= 9.0 Hz, 1H), 7.78 (d, J= 18 Hz, 1H), 7.60 (d, J=
7.6 Hz, | H), 7.49-7.36 (m 6H), 6.12 (dd, J= 7.6,
2.7 Hz, 1H), 5,99 (d Banpl ¢, 1H), 5.16 (s, 2H),

4.90 (t, J= 6.9 Hz, WD 2008/ 086404
Prepargiony |Ushocis(Besadony)- L- 6;19 2q(47met'hvl@merazm- besethgl)-d4l-mdazpl-5-yl)
ridirk A1 hidr 1&n (m 2H), 175-1.45 (m 4H), 1.33 (d,

| MS mz 457 [M+ H +, Exanple 24
Preparatlon of 4- (Benzyl oxy) - 1- (1-(2-((2S,
6R) - 2, 6- di net hyl nor phol i nb) et hyl ) - 1H
|ndazol 5-yl) pyridin- 2 -one hydrochloride p N fN
N ON jo Chenical For C27H3 1C1IN4A03" Exact Mass:

494.21 0 -HA Mol ecul arN |ght: 495. 01

0 Chemical Formula: Cy6H3oCINsO5’
y N Exact Mass: 479.21
| N Molecular Weight: 480
=
0 *HC1

[00106] Following the procedure of Example 2, but substituting 1-(2-chloroethyl)-4-
methylpiperazine hydrochloride for 4-(2-chloroethyl)morpholine, the title compound
(23.6 mg, 75%) was prepared as a yellow powder: 'H NMR (500 MHz, DMSO-dy) &
8.17 (s, 1H), 7.83 (d, J= 8.9 Hz, 1H), 7.75 (d, J= 1.2 Hz, 1H), 7.61 (d, J = 7.5 Hz, 1H),
7.49-7.41 (m, 4H), 7.39-7.35 (m, 2H), 6 12 (dd, J = 7.5, 2.5 Hz, 1H), 5.99 (d, J = 2.7
Hz, 1H), 5.15 (s, 2H), 4.71 (s, 2H), 3.64 (br m, 6H), 3.40 (br m, 4H), 2.76 (s, 3H); ESI
MS m/z 444 [M + H]"

Example 19
Preparation of 4-(1-Phenvlethoxy)-1-(1-(2-(pyrrolidin-1-yDethyl)-1H-indazol-5-

vDpyridin-2(1)-one hydrochloride




[00112] Follow ng the procedure of Exanple 2, but
substituting (2R, 6S)-4-(2-

wa@e kdoswgavhyl ) - 2, 6- di net hyl nor phol i ne hydr ochl op¢TES$008/050601

4- (2-chl oroet hyl ) norpholine, the title conmpound (53.5
ng, 719% was prepared as a yell ow powder: nelting
point (np) 172-174 C, tH N§R (500 MHz, DMSO d6) 6
11,12 (s, 1H), 8.24 (s, 1H), 7.88 (d, J= 8.9 Hz, 1H),
7,79 (s, 1H), 7.61 (d, J»Z.6 Hz, 1H), 7.49-7.36 (m
6H), 6.12 (dd, J= 6.6, .4 Hz, 1H), 5.99 (d, J= 2.3
Hz, 1H), 5.16 (s, 2H), 496 (t, J= 6.9 Hz, 2H),
4.05-3.89 (m 2H), 3.66-3.55 (m 4H), 2.76-2.70 (m
2H), 1.13 (d,. J= Nz, 6H); daShicdvBoihiz: 438,Vjo,+ H +
@ on nof Exact Mass: 464.20

Exanpl e 25 Plpepa
4- (Benzyl oxy) =<3 4, 5- di hydr oMdlkbuianiveliaimolo4.29 yl ) met h
yl)-1Hi nd ol/ 5-yl) pyIr{iCldi n- 2( 1H) - one hydrochl ori de

ylo

4- (benzyl oxy) - 2- oxopyri di n-1(2H) -yl ) - 1H i ndazol -
acetate 0 ~Ove OC N ~N N Chem cal Formnul a:
[00107C]:22P¢19N3©41ut15xa©(f NElgsirox38o( H@- (pymdmwbu woethy)- 1 Kéindgrpl-5-

sty S 6 s et v by DRERY 85 N Qeudit e T

follow8E b Y brémo&h@Ap&ReRs @t Qilf @52 mmol). The reaction mixture was heated
4- (2-chl oroet hyl ) norpholine, the title conpound (97

to 80°fgfor gobgurivaepolgs wpEnoat tempesatyis| angvstisedcrs rroomHeNpR apse dor

overni%ﬂr—nl.z 1‘7@")3%&% .05211 ? &Qg X\(:a§ E)ﬁlt%%hl%klé&? (tglfndég% jog gekt%iswé%%? with
CH,CI15.ab8 ths filtZ2id) wad cOfcefisated 2 Hurificitiéd blySasBthlumaShrdvimtogaphy
(silica fi?;%s[e '\Eﬂéﬂ_ﬁpg}l\ﬁygﬁ (20110%, 8a¥si ny6-gbemletheynd o1 -G-(pyryalidin -
yl)ethyal- Dq-%gag@l@c%ﬁzf;yrﬁ‘lr}éb'\?l@gdrrﬁg'c(gﬂﬁ négllbb/') Q08n '%Ylﬁélﬂ%l\lhgrgé&g Wh
the prdeediot oWBisxsmpk35 theBHC] salt was made to give the title compound as a white
foam: 'H NMR (500 MHz, DMSO-d) § 9.82 (s, 1H), 8.15 (s, 1H), 7.75 (d, J = 9.0 Hz,
1H), 7.69 (d, J = 2.0 Hz, 1H), 7.49 (d, J=7.5 Hz, 1H), 7 38-7.31 (m, 5H), 7.26-7.24 (m,
1H), 6.04 (dd, J= 7.5, 2.5 Hz, 1H), 5.69 (d, J = 3.0 Hz, 1H), 5.51 (g, J = 6.5 Hz, 1H),
4.77-4.75 (m, 2H), 3.66-3.63 (m, 2H), 3.46-3.45 (m, 2H), 3.00-2.99 (m, 2H), 1.93 (m,

2H), 1.78-1.75 (m, 2H), 1.51 (d, J = 6.5 Hz, 3H); ESI MS m/z 429 [M + H]".

Example 20
Preparation of 4-(Benzyloxy)-1-(1-(2-(diisopropylamino)ethyl)-1H-indazol-5-yD)pyridin-
2(1H)-one hydrochloride

/J Nk
o N, i :
N Chemical Formula: C27H33C1N402
/@\I Z Exact Mass: 480.23
| S
(0]

Molecular Weight: 481.03



0 -HA Mol ecul ar Weight:; 435.91 [00114] A solution of
nmet hyl
WQ@2{08/084404 benzyl oxy) - 2- oxopyri di n- 1( 2H) - yl ) - 1HCTU82008/650601

l-yl)acetate (100 ng, 0.217 mmol) in toluene (0.5 nl)

was treated with ethane-1,2- diame (24 ng, 0.40 mol)

and Al (CH3)3 (0.2 nL, 2 M imotol uene, 0.4 mvl) at 0 C

under nitrogen. Then, the reaction m xture was heated
0010810 FdiblWie 1 SrEledditd bF ERSMAE 7 Bl Wostifuphe 16 i‘ hibRRthyl)-N-
[ r]actlon rr%xt%rreewas di | ut@dvvl #1 S“}(%% 5° gﬁw
isoprogylproaat-2ehmane hhydi2<@ide( 2fox Z&Mﬂor@ﬁhyl@rng@hohm Widree title

compopf {5830 o Dby PESHER of drif IO, BIRASbGRaRY PPLE (Ek214-
216 °(YEH, NI GHE N SHH IS 54@651@0 103, §.95 (sZQH} D3R, J 8 9 Hz,

provi ded the free base. This was dissolved in eth

1H), 758ddalel (7CHB HID) 7.8Add, £ batkd Hﬁot”n4(}7e<tjh(inmﬂ9n? 3éf7 319,

1D, 6ot ¢ Ro2 et o Bomse i (13 b mi S ange 2EDSEobfy bl

Hz, 2H90b i7d éﬂiEiZH) 1305 @b, 'H)( m@)t (&642H)1@@1 ®IS it NM:{MS(I@]
DVBO-d6) 6 10.22 (s, 1H), 8.31 (d, J = 0.7 Hz, 1H),
7.84 (d, J =8.9 Hz, 1H), 7.82 (d, J = 1,6 Hz,, 1H),

7.59 (d, J = 7.6 Hz, %ﬂi@g 7.36 (m 6H), 6.12
(dd, J = 7.6, 2.7 Hz, 9 (d, J = 27 Hz, 1H),
PreparatiotDof{4s(BeabRloxD- 1161 (3. 2dhfluoradi@fidis 1 -vA&thy) BH-inNoids5z

400 [ M + + le 26

Dpyri r C(Ef,i 4- (Benzy_| oxy) - 1- (1- ((5,
6,7, 7a- tetrahydro- | Hpyrrolo [ 1,2-c]imdazol -

3-yl)nethyl)-1H i ndazol -5-y ) pyri di n-2( 1H) - one
hydr ochl ori de WD 2008/ 386 PCT/ US2008/ 050601 -64- N

1/ =H NO ~ NN Che Formul a: C26H26CNN502 N
Exact Mass: 475.18 /ﬁecul ar Weight: 475.97 0 -HC
[00115] Fol | owi ng the procedure of Exanple 25, but
substituti ng ( Nolidin 2- hana
et hane- 1, 2- dli LNetltIe%%’I‘f‘ﬁ

was prepar dNas a yell ow solid: % 0
24 2 orrpose) 1H NVR ( 500°KFE, )
(S H) 8.3UC{s, 1H), 7.88 (d, J—89Hz 1H),
J= 8HZ,, 1H), 7.61 (d, J= 7.6 Hz,
6

[001093 glg)llotwéng tﬁm péoe};epdp&e ofjl%agnpgé §’3b"tt(f8g3tﬁuung512'%21 %roe?_l%ﬂ)? 3-
difluorbBiperddihe for 4-62-CBloro2thyl)nfbr@iifle, 3e (tMle dllpound (23.1 mg, 36%)
was prepared as a yellow powder: melting point (mp) 195-196 °C; '"H NMR (500 MHz,
DMSO-dy) 6 8.22 (s, 1H), 7.85 (d, J = 8.9 Hz, 1H), 7.78 (m, 1H), 7.61 (d, J = 8.0 Hz,
1H), 7.49-7.35 (m, 6H), 6.13-6.10 (m, 1H), 5.99 (d, J= 2.7 Hz, 1H), 5.16 (s, 2H), 4.95—
485 (m, 2H), 4.15-3 85 (m, 2H), 3.70-3.40 (m, 4H), 2.15-1.75 (m, 4H); ESI MS m/z
465 [M +H]"

Example 22
Preparation of 4-(Benzvloxy)-1-(1-(3-(dimethylamino)propyl)-1H-indazol-5-y)pyridin-

2(1H)-one hydrochloride




4.01 (t, J =11 8 Hz, 1H), 3.80-3.70 (m 2H),

3.15-3.10 (m 1H), 2 11-2.05 (m 2H), 1 99-191 (m
wak)op/096466- 1. 59 (m 1H); MS (ESI) mz 440 [ M +PE&H/4S2008/050601

Exanpl e 27 Preparation of

4- (Benzyl oxy) -1-(1-(2- (pi perazin-1-yl)ethyl)-1Hindazo

| -5-yl)pyridin- 2(1H)-one hydrochl oride a)

4- (Benzyl oxy)-1-(1-(2-chl oroethyl)-1H i ndazol -5-yl) pyr

idin-2(1H-one N CL Ol ~ N Chem cal Fornmul a:

C21H18C1N302 / Exact 8 379.11 N Mol ecul ar Wi ght:

379.84 c¢c0O [00116] Fal ow> ng the procedure of Exanple

2, but substituting -brom) 2- chl or oet hane for

4-(2- chIoro@thy IRIollne the title conpound (14.43

as a yel Coamiggbinereria: C4,H,ANRC{ 500

MHz, CDC13) b 8 5 (d, J = 0.5 Hz, ExpyMass7388 (d, J=

1 ! V50 (d, J= 9 Hz, 1H)MolRud@Vdel833¢9 6H) ,
7 J—75 HHCl1H) | 6. 08-6. 03 (m 24, 5.02 (s,
466(t, = 6.5 Hz, 2H), 3.94 (t, J = 6.5 He,
8
[0011(% (?8 / O%g%%ié%?% [5M 'Ex'iﬂn"p'lev\@ 208 é@(ﬁﬁé{t}ﬂg 3-chloro-N,N-

dlmethzjlzl-p(@mnzlyhmmy) “Hiydfcthloid¢ plfpler azDrohbrydthgirypholine i Heazttle

compop - B ol ies pToroisnios crvion Pomak M HAL POInt e 140196
°C; HNMR M@bm&abm qg)ts 9@% %&)L@Qﬂ(ajﬂ%o %qhytmgm 8bh (d J=
4- (benzyl oxy) - 1- (1- (2-chl oroet'hyl ) -1H i ndazol

8.9 Hi dH 7.2 {#).0h8 Hzmai)n@ 60 G AB8T forkbt, ) H)n7 BET asz(mwmslz

0, SR HBRIRGIILEG (7 €38, ML/ R o)

3.11-3584 @h,i21, at7s (5BHS, tcm (4, BH), 22Be2 DERME 2N EBIMSIWZW@@[MJr
. diluted with H20'(25 ni) and extracted with EtOAC (3
H]'. x 25nL). The organics were washed with brine (25 ni),
dried (Na2SO4),

Example 23
Preparation of 4-(Benzyloxy)-1-(1-(2-((2R, 65)-2.6-dimethvlpiperidin-1-yl)ethyl)- 1 H-

indazol-5-yD)pyridin-2(1)-one hydrochloride

,(;)\
N Chemical Formula: C,gH,CIN,O,
0 \N Exact Mass: 492.23
/é\l Y Molecular Weight: 493.04
0 4

*HCl

o

[00111] Following the procedure of Example 2, but substituting (2S,6R)-1-(2-
chloroethyl)-2,6-dimethylpiperidine hydrochloride for 4-(2-chloroethyl)morpholine, the
title compound (21.6 mg, 53%) was prepared as a yellow powder: melting point (mp)
237-239 °C dec; 'H NMR (500 MHz, DMSO-ds) § 9.95 (s, 1H), 8.27 (s, 1H), 7.91 (d, J=
9.0 Hz, 1H), 7.78 (d, J= 1 8 Hz, 1H), 7.60 (d, J= 7.6 Hz, 1H), 7.49-7.36 (m, 6H), 6.12
(dd, J= 7.6, 2.7 Hz, 1H), 5.99 (d, J=2.7 Hz, 1H), 5.16 (s, 2H), 4.90 (t, J= 6.9 Hz, 2H),



filtered and concentrated. Purification by flash
col umm chromat ography (silica gel, CH2C12/ MeOH NHACH,
W@02008/086404 t 0 20: 1: 0. 2) provided the free base.PdnUS200%650601
di ssolved in ethyl acetate (0.5 nL) and treated with
1 equivalent of 1 MHO in Et20. The resulting
m xture was filtered to prowpde the title conpound
(157 ngy, 74% as a yellow solid: nelting point (np)
3.71- 326'67(1312‘31{)§3dﬁc3 311'1111\"‘2@13( POQ_ i\’k?(m%ﬁzld@—l%ggn%%ﬁ)sqw «,
1(d J="8.8 ., 1H), 7.757(s,
J= 63Hit)§H7m11‘(/Ilm/z]#57i[M+l—H] AH), 7.49- 7.41 (m 4H),
7.40-7.35 (m 2H), 6.13-6.10 (m 1H), 5.99 (d, J= 27
Hz, 1H), 5:15 (s, 2H), 4.79-4.51 (m 2H), 3.51-3.35

(m 6H), 3.22-2.98 (mE)fhr@pqeﬁSI Ms nmz 430 [M+ H]+.
Exanpl e 28 Preparation o

PreparatiqrBedi (Bangylpxy)- - GL-(Z*((QS '633-2’6-@@@&]@&@9&@11311);&1& et h

Al 5.6 404 P -'-- 050601 -66 O H3C, - N~ CH3
O N Chemnm cal For nul a CZ7I—BlClN403 N Exact Mass:

494.21 N I\/bI ecul ar 495.01 0O -HA [00118]
anpl e 2, but substituting

Fol | ow ng -

3S) - 4- u t I

§1yd)r ochl( C 2 | or oe?ﬁé?“{??gk? ‘Egollﬁv 31 1?183
l e.co o/u d (36 rrg, 14% was H[a%?s %%20el | ow
er Oms ting poiont (np) 224- 2%" @“]d%‘gelglﬁﬁ (500

‘-, DI\/SOdG) 6 10 85 (s, 1H, 8. 28 (S 1H) 7 94 (d,
[001121H)F01}pw4rg ﬁhglpr@ﬁ?d%gq) of( @X@ngieddZ ];u-t -,su@tltutglgﬁ (25 6S) 4-(2-

chloro%tE?rl) %% 8}91?2@1;.1%{138%1%15%921%%;@(15 t‘gg 346(2((311068%§1l§01%%oﬂ169 3he

title caBn@mlmd.(531.5(mg, A1) whs 2&pﬁreﬁ&s(melﬁh® poeddr: MBelthg pdm (mp)
2 t

210G NIRRT g RVSERAD B Tyt 5e (ndiof 3891

8.9 H2) 1141), 1 hepz 9 xy b pyd i A Ne L i ongo- sl Qe Mgy, sde (d\ M 6.6,

1.4 Hz, 1H), 5.99 (d, J=2.3 Hz, 1H), 5.16 (s, 2H), 4.96 (t, J= 6.9 Hz, 2H), 4.05-3.89 (m,

2H), 3.60-3.55 (m, 4H), 2.76-2.70 (m, 2H), 1.13 (d, J= 6.2 Hz, 6H); ESI MS m/z 459 [M

+H]"

Example 25
Preparation of 4-(Benzyloxy)-1-(1-((4.5-dihydro-1H-imidazol-2-y)methyl)-1H-indazol-
5-yDpyridin-2(1H)-one hydrochloride

a) Methyl 2-(5-(4-(benzyloxy)-2-oxopyridin-1(2H)-yl)-1H-indazol-1-yl)acetate

O

(S]

OM
/i; /Eji/ Chemical Formula: C,,H;,N;O,

Exact Mass: 389.14
Molecular Weight: 389.40



O JI9NQ LIN ~0 Chem cal Fornmula: C27H30CIN503 Exact
Mass: 507.20 0 -HO Mol ecul ar Weight:: 508.01 [00119]

wo-20080%d40y t he procedure of Exanple 27 (step bRCT/D81008/050601

substituting 1-(piperazin- 1l-yl)ethanone for

pi perazine, the title conmpound (74 nmg, 37% was

prepared as a yell ow powder3 nelting point (np)

242-244 C, 1H NWR (500 MHz, DMSO-d6) 6 8.13 (s, 1H),

.7 : F09 vaf s , 7 : J = 55_
(001137, Wojfofing G pifosand o bl 2y "y e TR ©2
bromogabtatd for 2-(3-ddiorodthil)mérphslines the2tle cdmPOurtl’ (O mg, 294) was

prepargcj_ﬁ?s’7 a %elgév E}én\:vdgﬁl)h%{ @ﬁ%@%ﬁz&%(ﬁq&b 6:,_8.&& 85? _1@,2'217)@ g; 48D,

- i f
74578 B AL s, e O o BSS 0p Y AEPY PRl 00y

2H), 371 (3, BH); BBhM A AH00dve+iijdr ochl oride H N ~J 0 N
Chem cal Formul a: C24H25C1N403 JI N Exact Mass:
452.16 Mol ecul ar Weight: 452.93 0 -HCO [00120]

b) 4-(14%%1{/19%\9)[‘1%ltg@,spdiﬁﬁf?g-q?ﬁinﬂﬁaz%l@fﬁl’}n%ﬂ%d)-pHIindfa%@lSi-PrI)%‘}rid‘ﬂrg
tert-buty - (briomonet hyl ) mor phol i ne- 4- car boxyl at’e

2(1H)-poe hydrpchletideor oet hyl ) mor phol i ne, tert-butyl 2-
((5-(4-(benzyl oxy) - 2-oxopyridi n-1(2H) -yl )-1H i ndazol -1

-yl ) met hyl ) nor phol i ne- 4 \garboxyl ate (134 ng, 33% was
prepared as a\/\hiteg% A solution of this
compound (134 ny, 0.26 ) in CH2C12 (1 nlL) was

treated with trj N&acgtic acid (148 ng, 1.3 mol).
After stirrjlng tenperature r 16 h .
reaction njf xtNre~ was dil uted vtc\ﬁ CMEC& }%92 and
' NaOH §150 n) The olgglé‘ﬁclsg\%ss ey %emdri ed
( o4), filteredHshd concentrat 8d-"BLPFET catTon by
f columm chromat ography (silica gel, .
o014ty EE BB 2 8 LS PP i R A G oot
1-yl)adetate @) tgea@tHd ol ih @duene aDSNLYfwak trédtédClwithnetbdin01,2-

. .and the m xtur s{iltratedto provide the titl
diaming é%%@%@n@%@ Al(CH3)3 (0.2 mL, 2 M in toluene, 0.4 mmoS at 0 °C

under nitrogen. Then, the reaction mixture was heated to reflux. After stirring at reflux
for 16 h, the reaction mixture was diluted with H,O (20 mL) and extracted with CH,Cl,
(2 x 25mL). The organics were dried (Na,SQOy), filtered and concentrated. Purification
by flash column chromatography (silica gel, CH,Cl,/MeOH/NH4OH, 40:1:0.05 to
20:1:0.15) provided the free base. This was dissolved in ethyl acetate (0.3 mL) and
treated with 1 equivalent of 1 M HCI in Et,0. The resulting mixture was filtered to
provide the title compound (13.5 mg, 14%) as a yellow solid: melting point (mp) 164—
166 °C; 'H NMR (500 MHz, DMSO-ds) & 10.22 (s, 1H), 8.31 (d, J = 0.7 Hz, 1H), 7.84
(d, J=8.9 Hz, 1H), 7.82 (d, J = 1 6 Hz,, 1H), 7.59 (d, J = 7.6 Hz, 1H), 7.49-7.36 (m,
6H), 6.12 (dd, J= 7.6, 2.7 Hz, 1H), 5.99 (d, J =2 7 Hz, 1H), 5.70 (s, 2H), 5.16 (s, 2H),
3.87 (s, 4H); ESI MS m/z 400 [M + H]".

Example 26
Preparation of (5)-4-(Benzyloxy)-1-(1-((5,6.7.7a-tetrahydro-1H-pyrrolo[ 1.2-¢]imidazol-
3-yDmethvyl)-1H-indazol-5-yDpyridin-2(1/)-one hydrochloride




58% as a yellow solid: nelting point (np) 221-223 C
dec; 'H NWR (500 MHz, DMBO-d6) 6 9.15 (s, 1H), 8.18
W@ 2008086404 7. 75-7.70 (m 2H), 7.62 (d, J= 7.6 HeCT/LHH008/050601
7.49-7.40 (m 4H), 7.39-7.35 (m 2H), 6.11 (dd, J=
7.6, 2.7 Hz, 1H), 5.99 (d, J= 2.7 Hz, 1H), 5.15 (s,
2H), 4.64-4.60 (m 2H), 4 2044. 15 (m 1H), 3.93-3.88
(dd, J= 12.6, 3.3 Hz, 3.68-3.60 (m 1H),
3.36-3.32 (m 1FD 3. 1@;Qd J=12.6 Hz, 1H), 2.96-2.84

(m 2H); ESI m§A4 M+ H +. Exanple 31
Preparati on of

4- (Benzyl o y) ~di fl rapi er|d| ethy
1)- 1H i nda#o] pyrldln 2(1 p“g %ﬁldﬁq

2008/ 0864p4 PCT/ US2008/ 050601 - 68; ] m cal
W : 701FI%I\|402 0jc)[/ W%(“afwﬁﬁ}ﬁht 7>200. 18
| ecul ar Wi ght™"500.97 N O / -Hd [00121]
| owi ng the procedure of Exanple 2, but substituting
[00115] (%H@)Wl Q! Bydcbddredofr Bixhhprr oI lﬁlﬁréL%btntﬁtlng (S)-{)}F]rrolidin-Z-

hy rochlorlde for 4-(2- chloroethyl)nnr hol i n

ylmethgpaniae &gngibangd, 2@@@11193, Heg tlﬂ@@@mmdp@eiomgea?%%é vegs prepared

wd 01
o v S0 B e s ol B0 CRecpposd i PR Goblag
DMSO4,) 81H).72 s, 191)( 8.31 1&)1H), 7.88Qd( d= 81+ HE, bHNiz7 831, ./ = 1.8 Hz,,
7.49- 7'—41@é1m 11]5;37 7.40-7.36 (m 1H), 6.12 (dd, J=
1H), 7:p14d, b=7.6Hz, 1 4957.99 (ngoHYy 6. B (Adpf = 7194z, B3 2 {5, 5.99
_ 4,95- Ay 29-
«d, J—(zz'r;]'? H§1_619)5 g%jgég(ﬁi 5 H)Hz 31773%1%2?@5& T (] Z%Ig zﬁ%%s'_s'?(ﬁ]m),
4.01 (Exdamrpll 8 B2, H{ppsasmslm](rmsz) 3. 15 3 10 (m, 1H), 2 11-2.05 (m, 2H),

199—13?1)(_2%,_1?;)”&9%8]695 i,l}d%?li)r(ﬁg %ﬁ\él(ZF | dro hi

.3ride;: NNOO / |N ~NH N Chen1ca| For mul a:
C25H26C1N503
Example 27

Preparation of 4-(Benzyloxy)-1-(1-(2-(piperazin-1-yl)ethyl)-1H-indazol-5-yD)pyridin-
2(1H)-one hydrochloride

a) 4-(Benzyloxy)-1-(1-(2-chloroethyl)-1/-indazol-5-yl)pyridin-2(14)-one

N
0 /@//N Chemical Formula: C,,H,;CIN,O,
N Exact Mass: 379.11
| Molecular Weight: 379.84

=
(0]
[00116] Following the procedure of Example 2, but substituting 1-bromo-2-
chloroethane for 4-(2-chloroethyl)morpholine, the title compound (14.43 g, 55%) was
prepared as a yellow powder: 'H NMR (500 MHz, CDCL) & 8.05 (d, J = 0.5 Hz, 1H),
7.65(d, J=15 Hz, 1H), 7.50 (d, J = 9 Hz, 1H), 7.43-7.33 (m, 6H), 7.26 (d, J = 7.5 Hz,
1H), 6.08-6.03 (m, 2H), 5.02 (s, 2H), 4.66 (t, J = 6.5 Hz, 2H), 3.94 (t, J = 6.5 Hz, 2H);
ESI MS m/z 380 [M + H] "



Exact Mass: 479.17 -HO ~0 Mol ecul ar Wi ght: 479. 96
[00122] Followi ng the procedure of Exanple 27 (step

W 2q08l08i406ubst i t uti ng pi perazi n-2- one for pi pRCHESI008/050601
the title compound (35.7 ng, 10%9 was prepared as a
yel | ow powder: nelting point (np) 224-226 C, tH NWR
(500 MHz, DVMBO-d6) b 8.23 (%5-1H), 7.86 (d, J= 8.9
Hz, 1H), 7.78 (s, 1H), 7.61 (d, J= 7.6 Hz, 1H),

i o) 3R (1Lm. Ry k &, {7 - 99
0) (e gty T 0O 1 B8, R o By A2 b ogy
hydrocBlo®de3. 55 (m 4H), 3.41-3.31 (m 4H), 1.99 (s, 1H);

ESI M5 mz 444 [M+ H +_ Exanple 33 WD 2008/ 086404
PCT/ US2008/ 050601 - Pr eparati on of

4- (Benzyl oxy) - 1 (1 5R) - 2, 5-di net hyl pyrrolidin-
1-yl)ethyl -1 mrldin-zul—b-one

hydr ochl g cal FﬂfeWhl&brnﬁiBr?@'gﬂzgilNgl@zz
JI N Exa t SS: 478 21 Mol ecul ar Wk g@httass: 4691901 0

NG Fol ng(gr ng the pr ocedumreeﬁrarlﬁmgmh@sga but
tltutlng (2R/5R) - - chl oroethyl) -

-dlnEthyIpyrroI|d|ne hydrochloride for
[00117} (R- %?lLl@rbﬁetdfy|40-(Héﬁz§M&JyDﬂﬁ(l (tzt&rorbéthmalmﬂmws yd)ggln&‘m-

repare | ow powder: neltin

2(1fD-|99¢ hi74( mg) 0. 42§6H12®B 1@1\@5—(2\!\2@) (W&o 0r quﬂ Wl[bNS@er@@}le 0788 mg,

9.15 rri'PQo}g ]c(sgﬁoa iﬁpf_ @%59 mgljlﬁ;a%g? %f‘mggo%? r@}%ﬁ% stirbihg at

50 °C T014% K 141% r(ezmtloﬁ Hhixtufe 4s dﬂut@:ﬁ with HION (25 Gull)2ar(ddsktradeed with
5.99 (d, J= 2.7 Hz, 1H), 5.16 (s
EtOAczrb ?451@2) h @@rgqﬁcsmre @Sb@ﬁ Yithsbrme (23 L), giried (Bagl0a),

I 3 1 e
filtered. %%20?11&%1% At ,lﬁ(ig,lﬂfél- Iig:_/fiaglz f’nc%l%f&h%aé(}%% 6sr1r111ca gel,
CHZCH/NIe,OH/NHlO(Hj 3OJ1“O 6.t& 2biA,; 0. BHrovidaéd ghe(ftke hhse: Thib wdz dissolved
. ;. ESI z 443 [M + H +; tical tagi [.a]
in ethﬁ%e@t@r o ¥nBh i th“ tfa%rlsmsaf #»Ql}é@%ﬂcitlr JFg; e

Itifts o i It A s%thg b }
il bR el G shaphar e 54 sl
solid: (meltlng point (mp) 217-218 °C dec, H NMR (500 MHz, DMSO ds) 6 8.80 (s,
1H), 8.17 (s, 1H), 7.81 (d, /= 8.8 Hz, 1H), 7.75 (s, 1H), 7.61 (d, J = 7.6 Hz, 1H), 7.49—
7.41 (m, 4H), 7.40-7.35 (m, 2H), 6.13-6.10 (m, 1H), 599 (d, J = 2.7 Hz, 1H), 5.15 (s,
2H), 4.79-4.51 (m, 2H), 3.51-3.35 (m, 6H), 3.22-2.98 (m, 4H); ESI MS m/z 430 [M +
H]"

Example 28
Preparation of 4-(Benzvyloxy)-1-(1-(2-((55)-3,5-dimethylmorpholino)ethyl)- 1 H-indazol-
5-yDpyridin-2(1H)-one hydrochloride




"N Chem cal Formula: C25H29C1IN4AO2 N Exact Mass: 452.2
Mol ecul ar Weight: 452.98 1110 -HC [00124] Fol |l owi ng
wo bmspsaeedur e of Exanple 27 (step b), but subBCT/US10081¢50601
2- met hyl propan-I|-amne for piperazine, the title
conmpound (59 ng, 50% was prepared as a yellow
powder;, nelting point (np)ed24-226 C, 1H NWVR (500
MHz, DMSO d6) 6 WO 2008/ 086404 PCT/ US2008/ 050601 -70
8.90 (s, 1H), 8.23 (s, , 7.84 (d, J= 8.9 Hz, 1H),
7.78 (d, J= 1.8 Hz, 1H), Y.60 (d, J= 7.6 Hz, 1H),
7.49-7.40 (m 5H),H31€.’3}£417235 (m 1H), 6 12 (dd, J=
7.6, 2.7 Hz, 1H), 5.99/ (d¢HJ= 2.9 Hz, 516(s
2H), 4.84 (t, J-6 7/Hz, 2H), 3.45- 340
2.85-2.80 om o 01-1, 94 (?ﬁeme)Fmolagz%z F%Na% 6.7
Hz, 6H); E i N7 [M+ H - -, Exesdigia

pr ep arati Molecular Weight: 495 01

'- %5 -1-(1- 2-(2,2,6,6-tetranethy|plperldln-l-
hy) 1H ind 5-yl ) pyridin-2(1H)-one

hyd ochlorlde N O I NNChemcaI Forrrula

[0011%%@%@48@ '}ldgél@gﬁ II\-'{?IS aﬁﬁ) ?e pr oce G%mgi@g}';"(z'

chlorthﬁli}FBlSedlﬁet}b/Mho@h@lﬁiel Ili}tdilf(bdhg)rik}e(faf ahl2ashteeb il )morpholine, the
6-tetranet hyl pi peri di ne hydr ocBI ori ge for
title Comozln%m%mse%w VabPiskeflef 3 2 Yely peyier megmgaont (ney 28+
o T '@JM‘f@ r r I r; =
N T A etk el R S
8.8 HZDWBQEE) (s61H) 8567 &, JHH).6 H, IH) (B45-TH)1, (¥, 6${D 6.0 (ddF =76,

26 Hiy Mg 6p0 T4 56 3638 T 55 C. o™ asSchy 24395450 o

2H), 3(8$d3 7\§Tm7 2@1) 261381 anhH) 3. 2%91(1@ (m] %H’c} ESHRIS Hih) 450 [M +

X 6 (s, 2H), 487Et, . 3.62-3.55 (m

H]". 2H) 2.05-1.95 (m 2H), 191183(m 1H), 1,178- 1.71
(m 2H), 1.63-1.61 (m 1H), 1.61-1.56 (m 6H),
1.37-1.31 (m 6H); ESI Msmz 485 [M+ H +.. Exanple
36 lel ;ijt, -i of Example 29

4(Benz | oxy) - 1- (1-(2- (2 2-di meth I,m)rphollno)ethyl) 1H
Prearatl (L-€Z-(4; Asetylpipgrazina -y bgthylhd Hhindazel-5+vd) de

?;O 27430
Exact Mass: 507.20
JHCl Molecular Weight: 508.01

0 N, Nw
~
/@\] Chemical Formula: C,.-H ClN O
0 =

[00119] Following the procedure of Example 27 (step b), but substituting 1-(piperazin-
1-yl)ethanone for piperazine, the title compound (74 mg, 37%) was prepared as a yellow
powder: melting point (mp) 242-244 °C; "H NMR (500 MHz, DMSO-dq) & 8.13 (s, 1H),
7.76 (d, J =9 Hz, 1H), 7.72 (s, 1H), 7.51 (d, J = 7.5 Hz, 1H), 7.47-7.32 (m, 6H), 6.10—
6.08 (m, 1H), 5.94 (d, J = 2.5 Hz, 1H), 5.15 (s, 2H), 4.80—4 70 (m, 2H), 3.67-3.51 (m,
4H), 3.35-3.27 (m, 4H), 3.05-2.85 (m, 2H), 1.99 (s, 3H); ESI MS m/z 472 [M + H]"

Example 30



WO 2008/ 086404 PCT/ US2008/ 050601 -71 OCH3 (JCH3 N
r-1 O N Chem cal Fornmul a: C2- 7TH31CNNAOB' N Exact

wor®s08A04. 21 Mol ecul ar Wei ght: 495.01 O - HCO PCT/0808%950601

Fol |l owi ng the procedure of Exanple 27 (step b), but
substituting 2,2- dinethyl norpho |line for piperazine,
the title conpound (20 ng, -k8% was prepared as a

yel | ow powder: nelting point (np) 226-228 C dec; 1H

Prepar% ((154993mloxvqb@@-gﬁarpﬁolinlﬁ)-yi]n?etﬁvsl)- 1%01212%1—8—4’1)%%(ﬁ&-m '
/.89 (d, J= 8.9 Hz, 1H), /.79 (d,” J= 1.4 Hz, 1IH), 7.61

2(1H)de hydrochoideHz, 1H), 7.49-7.41 (m 5H), 7.40-7.35 (m
1H), 6.12 (dd, J===: 7.6, 2 7 Hz, 1H, 5.99 (d, J=
2.7 Hz, 1H), 5.16 (s, 4.98 (n1 2H), 3.89-370 (m
2H), 3.65-3.52 (m STL/ZmN> 5-3.35 (m 1H), 3.10-2.85
(m 2H), 1.41 (s, 3H)/ (s, 3H); ESI MB mz 459 [M
+ H + Exanpl e at
of 4( Benzyl oxly) - - (L 1- met hy| ChercadiF dmulglrCg,H, AN (O |
lazul2- 1 fretl 1-71H i ndazol - 5- yl ) pyndt Miap-22.1H) - one

. i N O 1-.1N N CH3 Chépreha Wegt il &3
02 N' /*HClExact Mass: 449.16 Ml ecul ar
449.93 0 -HC [00127] Follow ng the procedure

o2 FITAE b5 MR O D, s
(bromdrhéthﬁ)rﬁ@@’p@luredﬁl éé}Bomte 7ﬁ5?/()4 (mshlomwmme@bman@ z}éﬂl—BLmyll 2-
; nmelting poi (m) C, 1H NWR (500 MHz,
((5-(4- 6}\?9@1%)) ZsoxppyHding! (ZHH)VD Ig- glﬁaw 3 ﬂlﬁn@hﬁ)mﬁrphqlﬂe -4-7.86
carbof%ﬁte ‘11’343 n?g, '?_8%9' '&%95 76% re(idas 5ﬁ/)hi|te ?pd?’@derlw S?lernUé% }_i;fdthls

40-7. 35 ,
compo@ind 3114dnhg 0.26=mioB ,in E.I‘ECHZ(I Ifh]:D wab 119&@red dyithJtriflu@rodcdtic, acid

(148 migtl)bl:S gr:ngé).ggffgz%ing igﬁl?oc%;? ’_{gr%%%%ltu%_go? lgsl’?, tﬁyg?ﬁaigcgcg)gr f&hgthre
was diil¥edt wilh*€H,Cl, (50 mL) and washed with IN NaOH (50 mL) The organics
were dried (Na,SO.), filtered and concentrated.  Purification by flash column
chromatography (silica gel, CH,Cl,/MeOH/NH4OH, 40:1:0.1 to 20:1.0.2) provided the
free base. This was dissolved in ethyl acetate (0.3 mL) and treated with 1 equivalent of 1
M HCI in Et,O and the mixture was filtrated to provide the title compound (68.2 mg,
58%) as a yellow solid: melting point (mp) 221-223 °C dec; 'H NMR (500 MHz,
DMSO-ds) 69.15 (s, 1H), 8.18 (s, 1H), 7.75-7.70 (m, 2H), 7.62 (d, J= 7.6 Hz, 1H),
7.49-7.40 (m, 4H), 7.39-7.35 (m, 2H), 6.11 (dd, J= 7.6, 2.7 Hz, 1H), 5.99 (d, J=2.7 Hz,
1H), 5.15 (s, 2H), 4.64—4.60 (m, 2H), 4.20-4.15 (m, 1H), 3.93-3.88 (dd, J= 12.6, 3.3 Hz,
1H), 3.68-3.60 (m, 1H), 3.36-3.32 (m, 1H), 3.15 (d, J= 12.6 Hz, 1H), 2.96-2.84 (m,
2H); ESIMS m/z 417 [M+H]"

Example 31
Preparation of 4-(Benzvloxy)-1-(1-(2-(4.4-difluoropiperidin-1-ylethyl)-1H-indazol-5-

vDpyridin-2(1/)-one hydrochloride




WD 2008/ 086404 PCT/ US2008/ 050601 -72 Exanple 38
Preparati on of
wa2@oBesayd oxy) - 1- (1- (2- (di met hyl am no) - 2- met hyP@F/08200§/650601
1H i ndazol -5- yl)pyridin-2(1H)-one hydrochloride H3C
NCH3 CH3 0 N CH3 Chem cal Fornula: C25H29CIN402 N
Exact Mass: 452.2 N/ Mol ecyRar Weight: 452.98 HC
[00128] Follow ng the procedure of Exanple 2, but
substituting 1-chl oro-NpN, 2- trinethyl propan-2-am ne
hydrochl ori de for 4-(2- Ior oet hyl ) nor phol i ne, the
title conpound (2 ng,/ 5 was prepared as a white
powder: 1H NWR (500 O d6) 6 9.38 (s, | H),
8.26 (s, I H, 800 (dy J= 9.0 Hz, | H), 7.82 (s, J=
15 Hz, | H), 7.62 (d J= 7.5 (Hemicd Fprmuli: A9, CIBH, @ m
6I—I) 6 12 (d, N5, 2.5 Hz, 1H), Exbet®@ss(d@p.19= 3.0
, 16 , 3.91 (d, MalecdhlabWkight: b7 2. 71
J—5 185 (s, 6H); ESI M5 mz 417 [M+
é 39 Preparation of
enzyl oxy) *HCI( 1- (2- ( 3- met hoxypyrrolidin-1-yl)et
/ 1H-| ndazol - 5-yl) pyri di n- 2(1H) - one hydrochl ori de

l‘"’méxacqﬂomggﬁeféﬁce%we/ St & P (gt e+

dlﬂuorb iPddBhe FQUicRWOFige tBe 43(236}&611@6 Dinofphalid, eth37t1t(l§tc6ﬁlpound
but substituting qs -3- et f}{oxypyrrol i di ne for
(20.9 rpg ey Mag preprredtas ) yellownsorred IPQIGH& PR (199))/&1%@@0 C dec;

SO SHE D P PR - B, S o

7.60 (dtJ5 szltBI) 7349&8 74Z (&l 5t 7H)Zl<bﬂ)7, 3767% 91H)d6 1;1 (Ed 11;037 csz., 7 Hz,
1H), 5291@ & id férmlH.l);é 16, %)(69564:852@, ) 317iS|r3 6§ (6 44y, 3.29—

3.21 (fiAH), 3:4892 45 3, Y9 4918864965 Ryl p2008/ 050601 - 73

Example 32
Preparation of 4-(2-(5-(4-(Benzyloxy)-2-oxopyridin-1(2H)-y)-1H-indazol-1-

yDethylpiperazin-2-oae hydrockloride

N\
O N\ &O
N NH
| N Chemical Formula: C,.H ClN O
=
0 “HC1

2526
Exact Mass: 479.17

Molecular Weight: 479.96

[00122] Following the procedure of Example 27 (step b), but substituting piperazin-2-
one for piperazine, the title compound (357 mg, 10%) was prepared as a yellow powder:
melting point (mp) 224-226 °C; "H NMR (500 MHz, DMSO-ds) & 8.23 (s, 1H), 7.86 (d,
J=18.9Hz, 1H), 7.78 (s, 1H), 7.61 (d, J = 7.6 Hz, 1H), 7.49-7.35 (m, 6H), 6.12 (dd, J =
76,27 Hz, 1H), 5.99 (d, J = 2.7 Hz, 1H), 5.16 (s, 2H), 4.95-4.85 (m, 2H), 3.90-3.55
(m, 4H), 3.41-3.31 (m, 4H), 1.99 (s, 1H); ESI MS m/z 444 [M + H]"_

Example 33



(m 2H), 4.15-4.10 (m 0.6H), 4.08-4.02 (m O0.4H),

3.71-3.68 (m 3H), 3.59-3.51 (m 1H), 3.23 (s, 3H),

wW@2@80%406 (m 2H), 2.31-2.21 (m 0.6H), 2.19-PCT0S{0n$/050601
0.4H), 1.99- 1.89 (m 1H); ESI Ms mlz 445 [M+ H +;

Optical Rotation [a]23D -9.1 (¢ 1,00, Methanol).

Exanpl e 40 Preparation of —69—

(R) -4-(Benzyl oxy)-1-(1-(pyrrolidin-2-yl methyl)-1H i nda
Preparét‘?(%n éf‘e Zﬂ Bé?%{/lbgv)nl' ( 12(218&13%?8 2h§’ gfn&é@ﬁ\‘lﬂrfoqﬁmaf-vl)ethvl) 1H-
Qldaza)BSWBDmmhn@ﬂﬁﬂ dmevirydodchiiride- 1- car boxyl ate 0 111, Br

Chenical Formula: C 10H18BrNO2 O O Exact Mass: 263.05

Mol ecul ar Wei ght: 264.1 00130] To a solution of

(R -pyrrolidin-2-yl rret--)éﬁégo(o. 79, 6.93 mol) in

CH2C12 (5 nl) was addedN c)20 (1.66 g, 7.62 mol)

and triethylam ne (1. g, 13.86 mmol) at 0 C After

stirring at 0 C fqr out 10 m nutes, the reaction

m xture was fal | ¢ stir a Leper at for

16 h. The qqquenchedE eﬁ@c%f?o §93§8ﬁ§£%\§?7c

aci d, then| di Iut ed with CH2C12 (l\goec We&%%%
e

Wi 20 mﬁ The organi cs wer
filtered anuC concentrated to give
(R)-tert butyl 2-
[0012:{]hyrcb11©m@tthyl proyEduad | sf rE:ahlptéarzbowl aﬁl@n{dmgG('gz SRLYY2-
a solid. A solution (R.- t

chlorogthyw@ﬁr@mmmm}léw rfaﬁmhk?@dﬁ felaﬂdas@;hlloawhmm@r@h@hne the

ite cqyhg 2] 4G GRS s aietBenst SN PRE i P g

236- 212 emdle{ NII\IM{M(DOJMI{EIIR/IS(D%) Baacstlu (@an) >8tzusr(e wa; 7. 88 (d J=
wed to stir at roomtenperat ure

8.9 HZgéH) v%’é9 weided! 8 blz: he).ri &k (§s & = hndlze Heh 7{4967&‘11)&% .551) v?aéo—

d;t
739 RMERESNAY L9 Shomeagy, P ot Laol Sphum
4.86 (th) 21@}3\8e99t—he95t (int, |1é1)paﬁp>emsi (I@pzﬂ}a 3047-801%) (ms 1B, 260224 (m,
1H NWVR (500 4.08-398 (m 3.69-3

1H), 256~ %wmmwglilz@ B4R, g1 lﬁsléﬂq](dm65ﬁw1{)

b ({Fé - £ (Bénzy o@(%%%%%g)h f0|ﬂﬂdf %C%Rf?etat ik a]lp“ ida“

1.00, Metharfly| ) pyrdi n- 2(1H) - one hydrochl ori de V\D
2008/ 086404 PCT/ US2008/ 050601 -74- N O N N H Cheni cal
Fornul a: C24H25C1N402

Example 34
Preparation of 4-(Benzvloxy)-1-(1-(2-(isobutylamino)ethyl)-1H-indazol-5-yD)pyridin-
2(1H)-one hydrochloride

OVGI’

HN/w/CH3
H H,C
0 N,
p N Chemical Formula: C,;H,,CIN,O,’
N Exact Mass: 452.2
| _ Molecular Weight: 452.98
0 -HCI

o

[00124] Following the procedure of Example 27 (step b), but substituting 2-
methylpropan-1-amine for piperazine, the title compound (59 mg, 50%) was prepared as

a yellow powder: melting point (mp) 224226 °C; 'H NMR (500 MHz, DMSO-ds) &



N Exact Mass: 436.17 0 '"HCO Mol ecul ar Weight: 436.93
[00131] Followi ng the procedure of Exanple 2, but
weamsosdsut i ng (R)-tert-butyl 2- PCT/US2008/050601
(bromonet hyl ) pyrrol i di ne-1-carboxyl ate for
4- (2-chl oroet hyl ) norpholine, (R)-tert-butyl
2-((5-(4-(benzyl oxy) - 2- oxopymwi-di n-1(2H) -yl )-1Hi ndazol
- | -yl)nmethyl)pyrrolidine-1- carboxylate (22 ng, 8%
d r u t =
8.90 (s"\@ﬁ%gsﬁ%??sf ?5&}%&?(&6@04@‘9’%;@@ 7 72&29' IB‘H& @fl) ﬂs@(d J=
7.6 H# i Hat B240-wWi.4t(nh,raH)| MxS@eaaé(m;:lelédU((ﬁﬁ Wy, 7 6,. ZHzrmH) )5.99

@280, 14168, By 0O PSS AL ol STl SO a2

,2Hyeshed wi th 1HY, bla®ly (L0 enidiz, GENEES! SENLESt g Ne+ Hir i ed
(m H?ﬁlazsm) (fl I}tNered and concén}pat ed. Purlf:mgatl gﬂ by

flash col um chronmat ography (silica gel,
CH2C12/ MeOH/ NH4()—| 40: 20:1:0.2) provided the
free base. This oﬁl’%@%}fvesg in ethyl acetate (0.4

PreparBign @e(Bdneabed- ]W(lt l’E L. 2qu-téah@sthyipedidid IHEhethyl)-EH20
and the m xture was filtered to provide the title

indazok grypyidin-24 W ponghydpopidoride 4 yel | ow solid: 1H NVR
(500 MHz, DMBO-d6) 6 9.25 (s, 1H), 9.01 (s, 1H), 8.25
(s, 1H), 7.86 (d, J=,89 Hz, 1H), 7,79 (d, J= 17 Hz,
1H), 7.60 (d, J= 7. ,J1H), 7.49-7.35 (m 6H), 6.12
(dd, J= 7.6, 2.6 Hz £5.99 (d, J= 2.7 Hz, 1H), 516
(s, 2H), 4.85-4.71 ( 2H), 4.02- 3.92 (m 1H),
3.32-3.22 (m 1H), 3.20-3.,11 (m 1H), 2.14-2.05 (m
1H), 2.02-9.9 “1H), 19115 7 68

;25 01 [M+ W+&%§¥nﬁﬁg ](1){26&1\1%
Pr epar at iflon pf s A

SANBenzl oxy) - 1- (1- (pyrroli di nMalHRRERYY 24 i nda
5y|)pyr|d|n- El(lH) one hydrochlorldeO O NNH
Chem cal Formul a: C24H25CLN402 O / Exact Mass:

[00125&3617&17) MObREUIEE NEEL; le4§6b§3su\ﬁglt%9 %/ 108648t oethyl)-
CT/ US2008/ 050601 -75 [001 ‘Fol | ow ng the pr ocedure

2,2,6 %&trEmaihwlp@emdlne bhydrgdﬁ@mdet mn Hg(2(®jor99thvlbho@hﬂh® the title
Comp%sﬁgoﬂ??sg% 17 Q@ \g@? p‘% I dl%lgb’ o"‘eésmS lh%Ipf”é‘\'}vt(mpi 232-
234 °(pwesmpostl! 'NVRMIC 5boMiAzLz, DMESDHAEB) & 8. .83. @,511(1)5,8.236'05; 119), 0181
d, J= X Hz, 1H), 7.78 (s, J= 1.8 Hz, 1H), 7.60 (d, J= 7.6 Hz, 1H), 7.49-7.41 (m, SH),
7.40-7.35 (m, 1H), 6.12 (dd, J= 7.6, 2.7 Hz, 1H), 5.99 (d, J= 2.7 Hz, 1H), 5.16 (s, 2H),
4.87 (t, J= 8.0 Hz, 2H), 3.62-3.55 (m, 2H), 2.05-1.95 (m, 2H), 1.91-1 83 (m, 1H), 1.78—
171 (m, 2H), 1.63-1.61 (m, 1H), 1.61-1 56 (m, 6H), 1.37-1.31 (m, 6H); ESI MS m/z
485 [M +H]".

Example 36
Preparation of 4-(Benzyloxy)-1-(1-(2-(2.2-dimethylmorpholino)ethyl)-1H-indazol-5-

vDpyridin-2(1)-one hydrochloride




1H), 8.26 (s, 1H), 7.86 (d, J= 9.0 Hz, 1H), 7.79 (d,
J=1.5 Hz, 1H), 7.60 (d, J= 8.0 Hz, 1H), 7.49-7.35
W@ 208086404 6. 12 (dd, J= 7.5, 2.5 Hz, 1H), 5.99 Pc/UI2008/050601
2.5 Hz, 1H), 5.16 (s, 2H), 4.85-4.71 (m 2H),
4.02-3.95 (m 1H), 3.32-3:22 (m 1H), 3;20-311 (m
1H, 2.14-2.05 (m 1H), 2.02-1 92 (m 1H), 1.91-1.85
(m 1H), 1:78-1.68 (m 1H); ESI M5 mz 401 [M+ H +
Exanpl e 42 Preparation of, cH,
(S)-4-(Benzyl oxy)-1-(1- (3- et hyl am no) - 2- hydr oxypr o
flyl)-1H indazol -5-yl t/i di n-2(1H) - one hydrochl ori de
OH CH3 N OJJ) NN CH3 em cal Formula: C24H27CLN403
N Exact Mass: 454.18 1-z~ O HC1 Mol ecul ar Wi ght:

454. 95 [00133] wg the peRGEAVFSES: (Exaem e, 2,
but substitutin i ran- 2-yl metfhyd Mas: 49421
-ni trobenzgnesul ™~onate for Molecular Weioht: 495.01

4- (2- chl otloethyl ) nor phol i ne, (S) 4- (benzyl oxy) - 1- (1-
(‘% yInmet hyl Hc1H- i ndazol - 5-yl ) pyri di n-2(1H) - one
(A 83% was prepared as a yellow powder. A
[0012(£]0| Etﬂl'o(xrhg()fthé hirscedlare @f NBExdnde NIy, (Sted 8b)mmit) substitlitie (22-

was, treated with LiClO4 (281 ng, 2.65 mmol) and
dlmethalmpéplpﬁhnsrf%@lperfzmu the Hitle, coyppwndrﬁ%l g, L$igeag prepared as a

elo Yk RS B AL edt Rk B SyhTIAG o

10.19 anw{ms:me(d VL, . 892(@ 125 NHy, 102 70 daht ¢ ¢ Meré)dr sed, /=

te ncentrated, Purification

7.6 15 141 A1 bb o Omc0gr A |1is i fciddgdr 1679 Ha 1l 5 00
(d, J%@iﬁ/ﬁtﬁ%ﬁé\“&%ﬂ) 303 XnD 2i{)t§’8393 io@mliH 130y4 d%@ (hh%H)

free basé. This was dissolved in ethyl acet ate .
3.45-3p43) (nanid)t B 48285 wint BHL lefjuisy 3 ert2lofs, IHMBITIMS m/EﬂQQ)[M +
Hr and the mxture was filtered to provide the title
I compound (57.7 nmg, 72% as a yellow solid: 1H NWR
(500 MHz, DMSO-d6) b 9.49 (s, 1H), 8.18 (s, 1H), 7.78
(d, J = 9.0 Hz, 1H), 774(d J :2.0 Hz, 1H), 7.59
(d, J= 7.5 Hz, 1H), 7@@@&21(m 6H), 6.12 (dd, J=

d,
oy g A SRS ot

1H-1nd2@11yﬁ2&@ﬂlirﬂ5@mbne-h?@rolerﬂ)rldé 41-4.33 (s, 1H),
3.23-3.17 (m 1H), 3.12-3.04 (m 1H), 2.76 (s, 6H);
ESI MSmz 419 [M+ H]+ Opt|cal Rotation [a] 23D -12.0

(c 1.00, Methanol). //<3

/@/\N CH3 Chemical Formula: C,,H,,CIN;O,
/

/@\I Exact Mass: 449.16

0" 7 el

Molecular Weight: 449.93

[00127] Following the procedure of Example 25 (step b), but substituting N-
methylethane-1,2-diamine for ethane-1,2-diamine, the title compound (23 mg, 75%) was
prepared as a yellow powder melting point (mp) 230-232 °C; 'H NMR (500 MHz,
DMSO-ds) § 9.75 (s, 1H), 8.31 (d, /= 0.8 Hz, 1H), 7.86 (d, J=8.9 Hz, 1H), 7.83 (d, J =
1.5 Hz, 1H), 7.59 (d, J = 7.6 Hz, 1H), 7.49-7.41 (m, 5H), 7.40-7.35 (m, 1H), 6.13 (dd, J
=17.6,2.9 Hz, 1H), 5.99 (d, J = 2.8 Hz, 1H), 5.82 (s, 2H), 5.16 (s, 2H), 3.95 (t, J = 9.9
Hz, 2H), 3.80-3 75 (m, 2H), 3.15 (s, 3H); ESI MS m/z 414 [M + H] .



Exanpl e 43 Preparati o_o(R)-4-(Benzyloxy)-1-(1-(3
- (di net hyl am no) - 2- hydr oxypr opyl ) - 1H i ndazol -5
W@ kgoppsdsoi n- 2(111) - one hydrochloride OH ¢ N, ECTZHS20pB/050601

Chem cal Formula: C24H27C1NAGC3 N Exact Mass: 454.18 /

O 'HA Mol ecul ar Weight: 454.95 [00134] Follow ng the

procedure of Exanple 42, but7asubstituting

(S)-oxiran-2- ylnethyl 3-nitrobenzenesul fonate for

(R) -oxiran-2-yl methyl 3-nitrobenzenesul fonate, the

title conpound (71 ng, 35% was prepared as a yell ow

solid: 1H NWR (500 I\/Hﬁmmw) b 9.46 (s, 1H) 8.17
: , d,

Vl)pvﬂ@mlﬁiﬁ) é@e fv{fﬂroézﬂ'l'aride5 99 (d J— 3 0 HZ 1H) 5 85 (s,

, 4.56-4.46 (m 2H), 4.41-4.33 (s,

1H) 320305(m 1 305295(m 1H), 2.71 (s,
6H); ESI Ms mz 4194 /Cptﬂ+ Optical Rotation [a]24n
+13.0 (c 1.00, Methan Exanpl e 44 Preparation of
(R) - 4- (Benzyl oxy) - | 4- hydr oxypyrrolidin-2-yl)nmeth
yI ) - 1H-i ndgzol ) pyt PFdi n- 2( Ihénicd hernfoiad? gEhl 1550, Ue

r-~ N r) N Xhem cal For nmul aEx€PMHRICAINACE N
Exact Ma 6~ Mol ecul ar Wi giMolec 20eBBi: B2-98IC1 WO

2|08/186 04/ PCT) US2008/ 050601 -77 [00135] Fol | ow ng
v -

pr dcedur e of «Eanple 40 (step b), but substituting
tert-butyl

met ) - 4- hydr rrol jdine-I-carbo te far
[00128(] R)Fqlggﬁon%d€?|pr%edure 0 X )Pa¥rlple ‘tl)ut substcitutl X%/ cl?loro-N N,2-

trlmetlf?rgfrglggjlnr@ta&ﬁle) p%i;&uhloqidee tbr Cﬂr(é%lﬂré'étﬁyl)rﬁct}%h&iﬂel Cthe title
compound (2 mg, 5%) was prepared as a whlte powder: "H NMR (500 MHz, DMSO-
ds) § 9.38 (s, 1H), 8.26 (s, 1H), 8.00 (d, J= 9.0 Hz, 1H), 7.82 (s, J= 1.5 Hz, 1H), 7.62 (d,
J=17.5 Hz, 1H), 7.49-7.35 (m, 6H), 6.12 (dd, J= 7.5, 2.5 Hz, 1H), 599 (d, J= 3.0 Hz,
1H), 5.16 (s, 2H), 3.91 (d, J= 4.5 Hz, 2H), 2.71 (d, J= 5.0 Hz, 6H), 1 85 (s, 6H); ESI MS

m/z 417 [M+H]".

Example 39
Preparation of (5)-4-(Benzyloxy)-1-(1-(2-(3-methoxypyrrolidin-1-yl)ethyl)-1H-indazol-

5-yDpyridin-2(1H)-one hydrochloride

N
0 N, Q‘ S
/N o Chemical Formula: C%HnglN O
/@\I Exact Mass: 480.19
=
0 *HCl

Molecular Weight: 480.99

[00129] Following the procedure of Example 27 (step b), but substituting (S)-3-
methoxypyrrolidine for piperazine, the title compound (20.4 mg, 99%) was prepared as a
yellow solid: melting point (mp) 232234 °C; '"H NMR (500 MHz, DMSO-d) § 8.24 (d,
J =45 Hz, 1H), 7.88-7.81 (m, 1H), 7.79 (d, J = 1.3 Hz, 1H), 7.60 (d, J = 7.6 Hz, 1H),
7.48-7.35 (m, 6H), 6.13-6.10 (m, 1H), 5.99 (d, J = 2.7 Hz, 1H), 5.16 (s, 2H), 4.89-4.84



prepared as a yellow solid: nelting point (np) 210-212
C, 'H NWR (500 MHz, DMSO-d6) b 9.38 (s, 1H), 8.91 (s,
wdakdog/osh4@y (s, IH), 7.84 (d, J= 8.9 Hz, 1H), 7P@OUSTHN8/A50601

= 1.4 Hz, 1H), 7.61 (d, J = 7.6 Hz, 1H), 7.49-7.34 (m

6H), 6.12 (dd, J = 7.6, 2.7 Hz, 1H), 5.99 (d, J= 2.7

Hz, 1H), 5.39 (s, 1H), 5.1676s, 2H), 4.86 (dd, J=

14.8, 4.7 Hz, 1H), 4.78-4.71 (m 1H), 4.43 (s, 1H),

(3, 4 0

(m, 2}% %g_s §103(H) oéﬂjﬁo% gg_z((m 0341&) 3371 §'6§é911'\3/féﬂ‘n§> %b%g 51 (m,
1H), 3[2%1 (5, ];1]1}3 Eearﬁil (@, 251)P2 8ppal.at |(mn0(6H) 2.19-2.10 (m, 0.4H), 1.99—

189 Gy} RS InbS ot £ sPSTIN 3R c8S By b o( 2Hy  Ghe 00

Methaf{kyl?” ochloride / N O O Chem cal Fornmul a: C26H27CLN403
cc/ N Exact Mass: 478.18 N Ml ecul ar Weight: 478.97
O / -HCO [00136] Follow ng the procedure of Exanple

27 (step b), but substituting 2-oxa-5-
azabi cycl o[ 2. 2. 1] hept g@ﬁﬁ‘%@r&pi per azi ne,
Preparatidnlof((R)- U B 2y1oxy3 2 8AL @Y b RiR-22y 1N BT 13N indazo]-5-yl)pyridin-
I')ethyl ) -1H1'ndazol - 5-yI') - 4- (benzyl oxy) pyri di n- 2(1H) -
2(1H)onehwdreciiordear ed as a yel l ow powder: 'H NMR (500 MHz,
DVMSO-d6) b 8.02 (s, 1H), 7.66 (d, J= 1.6 Hz, 1H), 7.51
(d, J=8.9 Hz, 1H), 7.44-7.35 (m 6H), 7.29 (d, J=
R)-TerABUE 2 Xblomdnet®l pyRblidife-1DahboxplaR6 (s, 2H), 4.48
D )(@r h%y J( Hz, 2%)7)%4 36 (s, 1H)X§a3 95 (d, J= 7.8 Hz,
1H), 35 (q, J= 7.6, 1,7 Hz, 1H), 340(s 1H),
3.15-3. 05 M "AH), 2.88 ( J= 9. 1H) 2.53
4 g

(d, J= 9.8| HzBr 1H), 1.80" ]f?lfa Fr?jﬁ 67(m
1H); ESI &z 443 [M+ H| =Y nverted to

+
the HO salt to give the ti%\ﬁ"lee"“é%%’Vewﬁlt %649 My, 18%

as a yelllow powder; ESI M5 mz 443[M+ |—|]+; Exanpl e

(0013} Wa%QRf?’oQ%?‘&ﬁf‘p??T B2 QRREARR008 7 ¢ BHFLERY AR, (5

mL) wés édited ABbONO)( 16 (gl 7(L4nrhol)iane tithyldnine di g dr 03 Béininndlpa 0

met hyl ) - 1H i ndazol - I ridin-2(1 on _
. Aﬁ%%‘t%ﬂ% o § 5o T oc 10 UG SEA B REEIE 1 HaPga to stir

at roo&%éhﬁé%l\@@)% 16 h. The mixture was quenched with aqueous acetic acid, then
diluted with CH,Cl, (20 mL), extracted with H,O (2 x 20 mL). The organics were dried
over Na,SQ,4  filtered and  concentrated to  give  (R)-fert-butyl  2-
(hydroxymethyl)pyrrolidine-1-carboxylate (1.26 g, 91%) as a solid. A solution of (R)-
fert-butyl 2-(hydroxymethyl)pyrrolidine-1-carboxylate (1.26 g, 6.26 mmol) in CH,Cl,
(25 mL) was treated with CBry4 (3.13 g, 9.45 mmol) and PPhs (2.48 g, 9.45 mmol) at 0
°C under N, atmosphere. The reaction mixture was allowed to stir at room temperature
for 16 h. Silica gel was added to the mixture, and then the mixture was concentrated to
dryness. Purification by flash column chromatography (silica gel, Hexane/EtOAc, 100:0
to 3'1) gave the title compound (0.99 g, 60%) as a solid: "H NMR (500 MHz, DMSO-ds)
§ 4.08-3.98 (m, 1H), 3.69-3 .50 (m, 1H), 3.48-3.21 (m, 3H), 2.10-1.75 (m, 4H), 1.47 (s,
9H); ESI MS m/z 164 [M + H] .

b) (R)-4-(Benzyloxy)-1-(1-(pyrrolidin-2-ylmethyl)-1H-indazol-5-yl)pyridin-2(1H)-one
hydrochloride



Exact Mass: 463.18 JI N Ml ecul ar Weight: 463.96 O
HC1 [00137] Follow ng the procedure of Exanple 25, but
WG msosd4t | ng 2- net hyl propane- 1, 2-di am ne f orPCT/US2008/050601
et hane-1, 2-diam ne, the title conpound (37.1 ng, 31%
was prepared as a yellow powder: nelting point (np)
170-172 C dec; tH NWR (500_-Hz, DVMSO-d6) 6 10.39 (s,
1H), 10.21 (s, 1H), 8.32 (s, 1H), 7.85-7.83 (m 2H),
7.59 (d, J=7.5 Hz, 1H 7.49-7.3 6 (m 6H), 6.13
(dd, J = 8.0, 30Hz ,599(d J =3.0 H, 1H),

5.69 (s, ., 3.65 (s, 2H), 1.33 (s,
4 IM + H] i E)C(}?égupczlaleFoﬂulaPrCZ f‘sr atbon

6H); ESI
“1-(1- (2- (4-f1 uor opi tYephyl)-1
)yl)pyﬁ di n-2(1H) - one 71‘%5/ dbe%N N O
Chem cal For rrul a: C26H28C FN402 Exact Mass:
48Z2.19 0 / Mol ecul ar Weight: 482.98 HC [00138]
[0013 1ol Fadlwinming tie ppscedecdunt Exhmplealplbat 2dbgisutey OY)-rebtiutyl 2-

SR e oS o P
2-((5- (11 (lséﬁz%‘zto&yj O%Bbyrmﬁﬂ@]{)@ HQ%(HZQ]NR%g%l%%%DW’&Im-I-

pafed as a | ow po ‘ '
carboxWEQZdal)lg, %8). @ei_’s IQrspachlH)ls a 7ell§)®v palydey. A dol@tiddzof thisjcompound

2 mf 8 By ey, el B3 i s

0.22 rﬂmglg 4Aﬁ@r ﬁtﬁPrmé"é)t,roém&?en{ ratre for 016"!4 th%"l)eact%nsﬁuﬁlﬁr»e was

d11uted1wgh£10ngp ((lﬁ]l_rl)nm-pndG%-@pheﬂsVﬁh 211\14&%10 10 1};1}) 14hze (()rrg]qnésl_l) were
dried (}QﬁSS@%nF I%r[t:xf g{l&’@)&%&?ét (? 6?’9{1?? ?’y n‘g%ﬁgl?/ %Iﬁ%}goérownéatggllaghy

€ Co und

(silica gsp/ocmslzalwyeH/NmtpHv\den 0.Mebtionp0.2p Pirdrtidddrihe f?éb5ba346 This
C ESI. M5 mz 447 J;lM+ }-%+ Exanmpl e 48 Preparation o
was dlﬁssjved i gélﬁ&aﬂe@%y miy apg treated m@r bequyyalent phil M ﬁ(glln} Et:0

and thgﬂl%tgge'_&v%@ gﬁ@ é(%’\}ﬁa ghre Btﬂ eI %(%lé[%)?%}(;‘i ?ng gﬂ% rﬁa@l L) QQIOW
solid: "H NMR (500 MHz, DMSO d6) §9.25 (s, 1H), 9.01 (s, 1H), 8.25 (s, 1H), 7.86 (d,
J=8.9 Hz, 1H), 7.79 (d, J= 1 7 Hz, 1H), 7.60 (d, J= 7.6 Hz, 1H), 7.49-7.35 (m, 6H), 6.12
(dd, J= 7.6, 2.6 Hz, 1H), 5.99 (d, J=2.7 Hz, 1H), 5.16 (s, 2H), 4.85-4.71 (m, 2H), 4.02—
3.92 (m, 1H), 3.32-3.22 (m, 1H), 3.20-3 11 (m, 1H), 2.14-2.05 (m, 1H), 2.02-1.92 (m,
1H), 1 91-1.85 (m, 1H), 1.78-1.68 (m, 1H): ESIMS m/z 401 [M + H]".

Example 41
Preparation of (5)-4-(Benzyloxy)-1-(1-(pyrrolidin-2-ylmethyl)-1H-indazol-5-yD)pyridin-
2(1H)-one hydrochloride

Chemical Formula: C,H,.CIN,O,
Exact Mass: 436.17
HCI Molecular Weight: 436.93



Chem cal Formula: C6H i ClFN Exact Mass: 151.06 N
Mol ecul ar Weight: 151.61 d [00139] To a solution of
w@2dosgmoepyrrol i di ne hydrochl oride (0.59 g, 47PemnE3008/650601
1,2- dichloroethane (8.2 nL) and AcOH (0.54 nlL) was
added chl oroacet al dehyde (0.74 nmL., 4.7 mol, 50%in
H2O sol uti on) and Na(AcO) 3BH5(3.7 g, 17 mmol). The
reaction mxture was stirred at anbient tenperature
or - e n u A
003 oL E P 1 oy i, liain-2
ylmethﬁ’]lmi for gaiysrolidine - yiwestaedl, whe Hitler compguhdx (1258 nhg 8%) was

preparigy edy%ﬁé’%oo%"z‘v’m?‘”% 5385 T8 Shfedstidamorff @ itiaor

, Pt 3 z,
1. S5iyth Mg RN g o g g g 99 o
1H), 72196033. (6166H()n§ 12 H)d, J2.729-225 B4, (), 5299 ¢d, #S12. VBzniH), 555 (s,

21), 48 37 Gendih k33 20561y BPAAL) e
2.14— QY(H (rﬁ-"l’H)nQa)QQll 9§ Pbéxl i g2( an)HpnemEl o (n@h@m ESI MS
For mul a: C25H25 act Mass: .2 N Mol ecul ar

m/z A0WMghH]™ 432. 49 O N N Q@ WO 2008/ 086404
PCT/ US2008/ 050601 -80 [00140] To a sol ution of
4- (benzyl oxy) - 1- (1Hi ndazol - 5-yl ) pyri di n- 2( 1H) - one
(O 51 g, 1.6 mol) irEpR45.0 nL) was added

S) - 52 chl oroet hyl)-3-fluoropyrrolidine (0.24
Preparathm (B ﬁH{ZVd'O.X')'b“dT-I(lf(ﬁ (dimgthydarginederhydroxparopd id fr on

: Tk X g i ent terrperaturefor 18 h,
1ndazo%;1%)p¥r?d1%§lg)§é)ﬁer@. r@cthlo?ﬁgure was diluted with HO (10

m.) and extracted with EtOAc (4 x 20nlL). The organic
extracts were washed WHh brine (3 x 20 nL) and dried
(Na2SO4). Purificati by 4 ash chr omat ogr aphy (SI lica
gel, CH2Cl12 Q. 185 2 12/ MeOH NH4AOH, 100.0 t

0: 100), f by yaddi t i hal flash col um

chromat o 4 ca gel, CH2CLRentid0F Rmivie OkfHi, 01N, O,

CH2C12 OO 0 to 10:90), fOI | owed Exact Mass: 454.18
JIC Molecular Weight: 454 .95

[00133] Following the procedure of Example 2, but substituting (R)-oxiran-2-ylmethyl
3-nitrobenzenesulfonate  for  4-(2-chloroethyl)morpholine,  (S5)-4-(benzyloxy)-1-(1-
(oxiran-2-ylmethyl)-1H-indazol-5-yl)pyridin-2(14)-one (70 mg, 83%) was prepared as a
yellow powder. A solution of this compound (66 mg, 0.18 mmol) in THF (2 mL) was
treated with LiClO4 (281 mg, 2.65 mmol) and dimethylamine (1 M in THF, 1 77 mmol)
under a nitrogen atmosphere. After stirring at 60 °C for 24 h, the reaction mixture was
diluted with CH,Cl, (50 mL) and washed with H,O (25 mL). The organics were dried
(Na;S0y), filtered and concentrated. Purification by flash column chromatography
(silica gel, CH,Cl,/MeOH/NH4OH, 30:1:0.1 to 20:1:0.1) provided the free base. This
was dissolved in ethyl acetate (0.4 mL) and treated with 1 equivalent of 1 M HCI in Et,O
and the mixture was filtered to provide the title compound (57.7 mg, 72%) as a yellow
solid: 'H NMR (500 MHz, DMSO-ds) & 9.49 (s, 1H), 8.18 (s, 1H), 7.78 (d, J = 9.0 Hz,
1H), 7.74 (d, J = 2.0 Hz, 1H), 7.59 (d, J = 7.5 Hz, 1H), 7.49-7.27 (m, 6H), 6.12 (dd, J =
8.0 Hz, 3.0 Hz, 1H), 5.99 (d, J = 3.0 Hz, 1H), 5.96 (s, 1H), 5.16 (s, 2H), 4.56-4.46 (m,



by treatnment with activated charcoal, followed by
final purification by preparative HPLC (Phenonenex

WO evs/ 08484 (2), 250.0 x 21.2 mm 10 m cron, H2CPEU/UK2008/050601
0.05% TFA and CH3CN with 0.05% TFA) gave the title
conmpound (58.3 ng, 8% as a white powder: tH NWR (500
MHz, CDC13) 6 8.04 (s, 1H),76.67 (d, J= 1.5 Hz, 1H),
7.55 (d, J= 9 Hz, 1H), 7.45-7.37 (m 6H), 7.31-7.30

2H), 4(4"[L4 %% 1@2@2@ 3197 grm 1}%"% 1253 {6@ (&dm) Jz 75 é%}&& E%I%/Is m/z

419[M brHJ MQptadd) Romeﬂ{aﬁslemf (QIH})OZMBﬂraﬁolQO (m 1H)
2.56 (br s, 1H), 2_17-2.03 (m 2H); ESI M5 mz 433 [M
+ H +, HPLC (Method A) >99% (AUC), tR = 13.9 min. c)
(S) - 4- (Benzyl oxy) - 1- ( 15,45 (@4:?" uoropyrrolidin-l-yl)eth
yl)-1H i ndazol - 5-yl) pyri (1H) -one hydrochloride F
Preparbiivn N (EhredniBeakylésoniulla(3- (@ﬁﬁdfﬂﬁﬁﬁﬁb%@ﬂlvﬁrd@bropvb 1H-
) act I\ﬁas% 68. 17 N M)I edcul ar Weight: 468.95 O HC
mdazo[%g@gglggr]; - élﬁé hen eé@dégrc oride

(S)-4-(benzyl oxy)-1-(1-(2-(3-fluoropyrrolidin-1-yl)eth
yl)-1H indazol -5-yl)pyridion- 2(1H) - one (56 ng, 0.12
mol) in CH2C12 (15 nl) mr%t ed with anhydrous
HC in diethyl ether (0/12 wtN 0.12 mmol, 1.,0 M. The
reaction m xtufe \ﬁ@iﬂlﬁred aths arrbl ent terrpera
for 2 h, and x ids were cof e%‘&’f‘ d&@éfé C24H27C1N402
f||trat|on an ried to yleldthetlt
(51. 4 By 4 a \M)H e powder : leotyts ﬁw’%
|sz, DVSO- d6 10. 62- 10, 50 (m 1H), 8.25 (s,
1H), 7785 (d, J= 8.0 Hz, WO 2008/ 086404
[00134:]’CTFd~1182\Q£g8/tﬁ5 Qﬁ@@edur@ lofliHkample8Q@2( ut lddbstitdtifd xidan-2-
Hz, 1H), 7.48-7,42 (m 5H), 7.39-7.36 (m 1
ylmethgl iglltqu@gzengsulﬁange for GRpxirapf-ylnstind J(I@jtrolgenzglegulﬁqglate the

e ffou S Ge Al d s {aplnd, 0 SR
DMSQ:&IJ)I?S mﬁpsEgH%g?\i/ibi 7ﬁ(gém-1) 2. mgg( $= SZSH)Izt]ESI,_ 71¥§(ajvz— 43314, NH),
7.60 (el ks ST S L3 b EDCS 15700 k508 Do Fanonys 110,
5.85 (@1%@2'5‘5‘154@ POspasatd @@gﬂf 2H). 441433 (s, 1H). 3.20-3 05 (m, TH),

nzyl oxy)-1-(1-(2-(83, 3- dlfluoropyrrolldln- -

3.05- Zeﬂtfhyrh) 1H)HI. ﬁﬂés;cﬂH)SES?ll\)ISym/izdlllﬁ [3( 11 or@ptical Rotatlon [a]*'p
hydr ochl ori d

T13.0%(c 12()0694661936185hyl )-3, 3-di fluoropyrrolidine

Example 44
Preparation of ()-4-(Benzyloxy)-1-(1-((4-hydroxypvrrolidin-2-yl)methyl)- 1 H-indazol-

5-yDpyridin-2(1 A)-one hydrochloride

Molecular Weight: 452.93

o N H
/N Chemical Formula: C,,H,;CIN,O,
| N Exact Mass: 452.16
0 =



F F Chem cal Fornula: C6H OCLF2N Exact Mass: 169.05 N

Mol ecul ar Weight: 169.6 d [00142] Follow ng the
wpe@smsiyne of Exanple 48 (step a), but substi tRCT/HH008/050601

3,3- difluoropyrrolidine hydrochloride for

3-fluoropyrrolidine hydrochloride, the title conpound

(0.155 g, 229% was prepared7as an orange-red oil: tH

NVR (500 MHz, DMBO-d6) 6 3.57 (t, J= 7. Hz, 2H), 2.99

[00135%}_6 Follg))wq'r?g the Frocedtibe of £:x3Rp - B stefib) A0k substiBRing AR Ferk-Bhtyl

2-(broshe mBeyRyA-bydrdxyby(reidiRe-( Sadodiyieuor ofoyrr r ol (K-sarribuyyl) et h2-
[ )+ [ |- 5-yl idin-. 2(1H) - E NN

(orom s iarrop ol B Bl s EbETTind] 3 4Bt 182760 was

prepardd> all d\/gélﬁﬁﬂd's@ﬁdtv\eﬂnglﬁh% el @) NdN2YWO-2008/ 88e G400 MHz,

PCT/ US2008/ 050601 - [ 00143] Foll owi ng the procedure
DMSChile) Ex2pH e 118, §.81 ép 1B, 8.BU(s, dbsT.B4 (d.i/ig8P-H2-1H), 7.80 (d, J

- 14 G PR 47 i HEL PRGT Sy BFD P (g™ 7 pH

1H), seongonerae 1 ¥i6, YHIS, 391829 H)Was] 6k EHY, a.c%a)ad,aj y el Igow 7 Ioany),
t H vaRIglsoo MHz, CDCl13) 6 8.03 (s, 1H), 7.67 (d, J=
4.78-471p(mpz 1HY 1443 (3, 381 4,18 S8 lﬁ)ﬂz3,~45r&|)3,8 (m,41§{)7.33)§—%19\1 (m, 1H),
o 172971 kb1 d1 Fo 7115y HEs v B 107 2H), 5.06
205280y 159 81 oD, B8y BTy APRIBAY, (200 5

2H), 2.94 (t, J= 13.0 Hz, 2H) 2.78 (t, J= 7.0 Hz, 2H),

2.27-2.21 (m 2H); ESI MS mz 451 [M+ H+., ¢)

4- (Benzyl oxy) - 1- (1- (2-28mplet¥ | uoropyrrol idin-1-yl)eth
Prepar¥fidr dttsnGazal o 2¥b iRy Lk didycloft 2 MR- LY HERGRN B indS, of 5-

+ N HZ25C1FZNa0Z

Z
NN Chem cal Fornul a:” CZb
y)-4-(benzyloxy)pyridin-2(1)-one hydrochloride

f\yo

(0] N\N Chemical Formula: C,H,,CIN,O,
/ Exact Mass: 478.18
| N Molecular Weight: 478.97
=

[00136] Following the procedure of Example 27 (step b), but substituting 2-oxa-5-
azabicyclo[2.2. 1]heptane for piperazine, 1-(1-(2-(2-Oxa-5-azabicyclo[2.2.1]heptan-5-
yDethyl)-1H-indazol-5-yl)-4-(benzyloxy)pyridin-2(1H)-one was prepared as a yellow
powder: "H NMR (500 MHz, DMSO-ds) & 8.02 (s, 1H), 7.66 (d, J= 1.6 Hz, 1H), 7.51 (d,
J=18.9Hz, 1H), 7.44-7.35 (m, 6H), 7.29 (d, J = 7.4 Hz, 1H), 6.10-6.05 (m, 2H), 5.06 (s,
2H), 4.48 (t, J = 6.9 Hz, 2H), 4.36 (s, 1H), 3.95 (d, J= 7.8 Hz, 1H), 3.59 (dd, J=7.6, 17
Hz, 1H), 3.40 (s, 1H), 3.15-3.05 (m, 1H), 2.88 (dd, /=9.9, 1.6 Hz, 1H) 2.53 (d, /=98
Hz, 1H), 1.80-1 74 (m, 2H), 1 72-1.67(m, 1H); ESI MS m/z 443 [M + H]" This was
converted to the HCl salt to give the title compound (17.4 mg, 18%) as a yellow powder:
ESIMS m/z 443 [M + H]".

Example 46



0 JC N Exact Mass. 486.16 N Mol ecul ar Wei ght: 486. 94
fO/ -HO [00144] Follow ng the procedure of Exanple
wadoges@am c), but substituting 4- PCT/US2008/050601

(benzyl oxy)-1-(1-(2-(3,3-difluoropyrrolid

n-1-yl)ethyl)-1Hindazol -5-yl)pyridin-2(1H) - one for

(S)-4-(benzyl oxy)-1-(1-(2-(3sfl uoropyrrolidin-l-yl)eth

yl)-1Hindazol -5- yl)pyridin-2(1H)-one, the title
Preparf@IPHUNEB dnZ Qo) B 1- 8424 dikRey R4 SRBH &0 A%r- AldQlowhi t e

powder . np 21Z2-216 C tH , 6 8.22

ylmetkd)- 1 AHihdazadl-841)pvhidid-26l H/)Qor@® Hddrochidyide 7. 77 (s, 1H), 7.61
(d, J= 7.5 Hz, 1H), 7.48-7.36 (m 6H), 6.12 (dd, J=
7.5, 3.0 Hz, 1H), 5.99 (d, J = 2.5 Hz, 1H), 5.16 (s,
2H), 4.76 (br s, 2H), 3¥xXWbr s, 8H, overl apping
wi th H20 peak); ESI Msymgz 451 [M + H] +; HPLC (Met hod
A 98.1% (AUC), tR/E IRY min. Exanple 50 Preparation
of 0 N, H Chemical Formula: C,;H,,CIN,O,

4- (Benzyl ofly) - - (2 (4- hydr oxypi petsadiMass1ydB)iet hyl) - 1
H i ndazol f 5-Nyl )pyri di n- 2( 1H) - one MylkhubcWkighti 498 5@)

- hyldglai peridin-4-ol WO 2008/ 086404

US2008/ 0506 -83- OH N 6Chem cal Fornul a:

4CINO Exact Mass: 163.08 Mol ecul ar Wi ght:

6 . 0 ol | e.pr I a e
o013 Bt e Bt R i B 257 B PR e G et BIERY e
1,2-didmyik Qe hdtiehe-de2-Hiamird; tHeugteogynigodhi @3 e nipy dnoQhlarprésared as

the title conpoun repared as a

_ ( und (0. 826 8 50°/f)vaas
a yellopy pgrrdeyie MelRediont (mp) AR {7856 Rorl H btk BY00RMHiz5RMsH-do) 5
1039 G WDIGARG I a2 1, T 5 g Lty 8 90, S 110,

7.49-T23610n,(GH), 63310d,07 +8,0, 21 Hz, LHH0S5 .29 66, [-+5.02H,, 1H), 389 15, 2H),
( b N
5.16 (5 TP Bty ookt 13 . P BRI AJS PSR AT o1 y1 ) et hyl) - 1
H i ndazol -5-yl ) pyridin- 2(1H) -one CH N Chem cal
Fornul a: C26H2sN403 N Exact W©Mass: 444. 22
Example 47

Preparation of 4-(Benzyloxy)-1-(1-(2-(4-fluoropiperidin-1-yl)ethyl)-1H-indazol-5-
vDpyridin-2(1)-one hydrochloride

Exact Mass: 482.19
Molecular Weight: 482.98

[
0 N,
/@ /@//N QF Chemical Formula: C,H,,CIFN,0,

©/\0 7 -HCI
[00138] Following the procedure of Example 27 (step b), but substituting 4-
fluoropiperidine hydrochloride for piperazine, 4-(Benzyloxy)-1-(1-(2-(4-fluoropiperidin-
1-yl)ethyl)-1H-indazol-5-yl)pyridin-2(1H)-one was prepared as a yellow powder: 'H
NMR (500 MHz, DMSO-dy) & 8.02 (s, 1H), 7.66 (d, J = 1.0 Hz, 1H), 7.48 (d, J=11.0
Hz, 1H), 7.44-7.35 (m, 6H), 7.29 (d, J = 7.0 Hz, 1H), 6.10-6.05 (m, 2H), 5.06 (s, 2H),
4.73-4.59 (m, 1H), 4.52 (t, J = 7.0 Hz, 2H), 2.88 (t, J = 7.0 Hz, 2H), 2.69-2.60 (m, 2H),
2.49-2.42 (m, 2H), 1 94-1.81 (m, 4H); ESI MS m/z 447 [M + H]" This was converted



O N Mol ecular Weight: 444.53 Qo 'fj N [00146]
Foll owi ng the procedure of Exanple 48 (step b), but
W@ aesosd4ot i Ng 1- (2- chl oroet hyl) pi peri di n- 4- ol PEDDS2008/050601
(S)-1-(2-chloroethyl)-3-fluoropyrrolidine, the title
conmpound (116 ngy, 20% was prepared as a yellow film
tH NMR (500 MHz, DMSO- d6) -98.11 (s, 1H), 7,75 (d, J=
9.0 Hz, 1H), 7.71 (d, J= 1.5 Hz, 1H), 7.62 (d, J= 7.5
to the H@l sal%-'t'@ %1\/% tﬁ@ﬁtﬁ_ﬁ égmlgégiznd?(g%é 6¥ng441’8%)4a% a&’&lox%'ipo]’\ivlgiber melting
poun(ﬁm104§{ﬂ46°¢—E$IEnsﬁyi%4%dL11HE] 5 99 (d, J= 3 0 Hz,
1H), 5.15 (s, 2H), 4.53 (t, J===! 6.5 Hz, 2H), 4.49
(d, J= 4.5 Hz, 1H), 3.43-3.39 (m 1FD 2.77-2.72 (m

4H), 2.10 (t, J= 9.5 pampHs 1.66-1.64 (m 2H),
1.34-1.27 (m 2H); ESﬁVE%iz 445 w+ H +; HPLC

Pﬂlﬂ@@ﬁi&@@&m&@& -(8 flueropyrm lidi -Vlbathvl) 1 H-indazol-5-
Dpyridin |- 4( 15 ( 2 (4- hydroxypi peridin-lyl)ethyl)-1

H4di n- 2(1H)- one hydrochl ori de WO
2008/ 086404 PCT/ US2008/ 050601 -84- OH N Chemi cal
rmul a: C26H29CN403 Exact Mass: 480.19 0 N, N
a) (S)- mwélénra@thvlbﬁgﬂﬂoroms@héme N O -HC [00147] Fol | owi ng
t he procedure ofp Exanple 48 (step c), but substituting

4- Chemical Formula: C¢H;CIFN

(benzyl oxy)-1- (X~ ( (4EﬂMdhgxwpb@erldln 1-yl)ethyl)-1H
-indazol - 5-yl) pyNirdi MoR{dadriweigne s1.gior

(S)-4-(benzyl oxyy-1-(1-(2-(3-fluoropyrrolidin-1-yl)eth
yl)-1H i ndazol -5-)l)pyridin- 2(1H) -one, the title
conpound (104 ndy! 93% was prepared as a yel | ow

o000 T k204050 TR e (250, My 2

dlchloreeﬁlaﬁwe fSZ2 nﬂLH)and7AcK§H ((6 54 1)), wils ﬁﬁle(i Gkhloﬂoazeﬂildldﬁydel(ld)ﬂ mL,
4.7 mmo}g> SO% i ﬂ:éO gq_lbmorg aglg ]Hé(AC&)_-hé‘I 53 ﬁz g, 1l|)mmg1§6 "t“lge reaction

mlxtur% s S?_Ergﬁ 3at %E%geng g%ne#]_gt& 462 11 ﬁ 6%@1 %h tgweaiﬁigr? Biiturtdwas

diluted3witB-13N1BaQR arldHxtraztddOwith SEHQ(GH (3LH) 50 2B9- 1TI&401(gamcs were
washe(ig%th[ k,{lr_;e 7%%:;%@ 1<El;%qdh Eﬁa2§§4b grslgd;ﬁ)(lm)a ed; tgsléie{gsthry fitle
compound (0.242 g, 33%) as a red-orange oil: "H NMR (500 MHz, DMSO-ds) & 5.24—
5.11 (m, 1H), 4.25-4.23 (m, 1H), 3.60 (t, J = 7.0 Hz, 2H), 2.95-2.82 (m, 4H), 2.60-2.56
(m, 1H), 2.20-2.04 (m, 2H); ESI MS m/z 152 [M + H]".

b) (5)-4-(Benzyloxy)-1-(1-(2-(3-fluoropyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-
2(1H)-one

Chemical Formula: C,5sH,sFN,O,
Exact Mass: 432.2
Molecular Weight: 432.49

B

.



14.2 mn. Exanple 51 Preparation of

(R) -4-(benzyl oxy)-1-(1-(2-(3-hydroxypyrrolidin-1-yl)et
whgi0p/09d404 ndazol - 5- yl ) pyridi n-2(1H) - one hydr or¢i/08100€050601

a) (R -1-(2-Chloroethyl)pyrrolidine-3-ol HON Chem ca

Formul a: C6H12CINO Exact Mass: 149.06 Mol ecul ar

Wei ght: 149.62 C [00148] -Bo-a sol ution of

(R) - 3-hydroxypyrrolidine (0.47 g, 5.5 mol) in MOCH

1
[0014(@hﬁ%(?gasgg%tloﬁgﬁm%ﬁ&gg‘}r@ﬁlﬂ&%ﬁ?gc&%ﬂ1]10 one (O 51 g,
1.6 mmsd) ut DHHO &nd npiL)Cth zlthibd) (&)ﬂb(b@lﬂpf@i(hy@@?)-ﬂ&m@pyﬁoﬁhne (0.24

, 1.6 g@ﬂlig@dgsspésg%g Wr)?a?cggg /ggggﬁpg\f'/mtlrred at ambient

tempeﬂaﬁ‘ﬁ@ €sraf41h CarfdOthed tlae féactizhle&)@t‘ﬁ@ I dsaNRikedPW iR |H2(Deglb%ﬁﬁ gnd
ompl ex (0.29 g, 2.7 mml) was added. The reaction

extractmi )‘(’tltlilrlétQﬁOgs("s’f 2Pmby fbe oganmddira¢te mere Baghed withmtiymg (8 e20

mL) o L ANGSE Buttigh 51 R "o hhotoadaly Thne! B Chac

/8018 Phe HRT K IME@H WS, GHLO Y (/0 ha S f308 dfollbtvBd 99 addni&amﬁah column
and extracted with Et

chroméip@r@ﬁhwll@%tgeb&léz%f@ tr Me@H maﬁgzély Q}Qdo to 1% 90), followed

by trea;flgl@ﬁe\{aftﬁ E%tmt locélévfcgll:ﬂ? f&lf&& R"\?ésl fﬁl(lgg%%glgn %@f&gvg BLC
(Phenodne®ibx 4Lu32 ((1l81 (23,H50.8.x631 Ltmm,] 16 nﬁc@nj—mzbzwh 020594 TFA7 nd

4 2.66-2.52 3H), 16-2. 09 1 1
CH3C1‘(}2]Viti1 (;;_%S%I{I{Fg)@aye Bl)e tgtﬂ:] coml_ll))oung (58.3 mg, S%S as a wlﬂ)lte powder: 'H

N (s Senc i 3 ey sy o o,

7.45-7G e (th C6H), Fo3 17| 38). (nﬁ;z&ﬁzﬁm% 1E>(ax;t2ijasss (480 2653, M.5 Hz,
Mol ecul ar ve|%2 430. 5 :ﬁ30149] Follomnn t he
aff

1H), 5&7d§e?a@ré5§f(l He 380 1 0b sy 210 Saf moiEngol-Koo
(m, 1}]%)%._5%(%_, 16, pwtez;gwé RApr B fgipyr 23381 IM Q1]+, HPLC (Method

or oe I ne, the
A) >99% (AUC), 1z = 13.9 min.

¢) (5)-4-(Benzyloxy)-1-(1-(2-(3-fluoropyrrolidin-1-yl)ethyl)- 1 H-indazol-5-yl)pyridin-
2(1H)-one hydrochloride
F

&

N
o N Chemical Formula: C,H,,CIFN,O,
/N Exact Mass: 468.17
/@ Molecular Weight: 468.95
O = *HCl

[00141] A solution of (5)-4-(benzyloxy)-1-(1-(2-(3-fluoropyrrolidin-1-yl)ethyl)-1H-
indazol-5-yl)pyridin-2(1H)-one (56 mg, 0.12 mmol) in CH,Cl, (1.5 mL) was treated with
anhydrous HCl in diethyl ether (0.12 mL, 0.12 mmol, 1 0 M). The reaction mixture was
stirred at ambient temperature for 2 h, and then the solids were collected by filtration and
dried to yield the title compound (51.4 mg, 85%) as a white powder: mp 197-200 °C; 'H
NMR (500 MHz, DMSO-dg) & 10.62-10 50 (m, 1H), 825 (s, 1H), 7.85 (d, /= 8.0 Hz,



compound (29.6 ng, 11% was prepared as an off-white

powder: 'H NMR (500 MHz, DMSO-d6) 6 8.11 (d, J =1
woH2008/08¢404 7. 75 (d, J = 9.0 Hz, 1H), 7.71 (d, JPET/1IS2088/050601

Hz, 1H), 7.62 (d, J = 7.5 Hz, 1H), 7.48-7.42 (m 4H),

7.39-7.37 (m 1H), 7.32 (dd, J = 9.0, 2.0 Hz, 1H),

6.10 (dd, J= 7.5, 3.0 Hz, 1H),-5.99 (d, J= 3.0 Hz,

1H), 5;15 (s, 2H), 4.64 (d, J = 4.5 Hz, | H, 4.52

J | , 8 Z
1H), 7(8*0 s 1-H)6 7561"@ 72, 5 }fz Jtﬁ),%.%%ﬁiﬂér%ﬁ@ %%’9(?}13%% ?H},ﬁ.m
(dd, J? 752 3((lj[dz, LH% 995 (d, 3'%2 BiHz, 1H),, 5. 24-6739 @, 11H) 5.14 (92H),. BE7—-

Ms mz 431 + +C

4.82 @%Hf} ?ée%;f} y‘@ag RE % 9 @Fﬁjg!w&@w% gt R%P’)Qei“‘
2.01 (¥ éﬁm%@qbs iy E) %&MA%%Q‘VJKYAQU@}}FA 01 4 48nin;

WD 2008/ 086404 PCT/ US (308/ 05 601 HOD N
opticalGhtion ] Far Bd°dc OCOSHRGNAOB N Exact Mass: 466.18 0

N Mol ecul ar Wei ght; 466.96 CO 'HCl1 [ 00150] Fol | ow ng

the procedure of Exanple 48 (step c), but substituting

(R -4- (benzyloxy)-1- (desbdid &

- hydr oxypyrrolidin-1-yl)ethyl)-1H i ndazol -
Preparatydn) ghA-{Biinaylox)H)-(laie(3, srdifluoropyrrolidin-1-yl)ethyl)-1/-indazol-5-

) rlgls)2:4ﬁ{é benéiz/d Oﬁég % (1-(2-(3-fluoropyrrolidin-I-yl)eth
)pyridin-2(1H)-one, the title
corrpound (29 8 nmg, 93% was prepared as a yellow
198-200 C; tH NWVR (500 MHz, DWVSO-d6) 6
a) 1- (21@h123>e(hy|1) 33-diffyoropgrpgiding,  1H), 7.82 (d, J= 8.0 Hz,
1H), 7:77 (s, 1I—I)F,761(d J—75Hz 1H) 7.48-7. 36
(m 6H), 6.127 599(d J=
2.5 Hz, 1H), 5. 5 §he%F°ﬁ&ﬂa BIFZ , 4.32 (br
s, 1H), 3.57 (brns, 2 b ;1%% 9, (M 2H) 2,11-2.00
(m 2H) 1.71 (br{s, , I\/ISrﬂz 431[M+|—|]+
HPLC 94. 5% ( AUC) , tR— 13.2 mn; optical rotation
[a]22'0 D +5.4@1(c 1.05, Met hanol). Exanpl e 52

f _
(001431 OB T0F rggesve £F (Bt sy Pr 1t aroRe s ot >
diﬂuorbyflrr}oliﬂhhel I’t@didﬂh}orﬁley|fdlpy34fldbmp§'fr&1rﬂm@nﬁydw&ﬂ@ﬁ‘dﬁ okhedetitle

a. (R -1-(2-Chloroethyl)-2-nmet hyoxypyrroljdine H3ICO ~
compound (0.155 g, 22%) was prepared as an orange-red oil: 'H NMR (500 MHz,

DMSO-ds) 6 3.57 (t, J= 7. Hz, 2H), 2.99 (t, J = 13.5 Hz, 1H), 2.86-2.81 (m, 4H), 2.32—
2.24 (m, 3H).

b) 4-(Benzyloxy)-1-(1-(2-(3,3-difluoropyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-
2(1H)-one

F%
N

Chemical Formula: CysH,,F,N,O,
Exact Mass: 450.19
Molecular Weight: 450.48

g\ /Z\/\
z

.



N Chem cal Fornula: C8H16CLNO Exact Mass: 177.09
Mol ecul ar Weight: 177.67 Cl1 [00151] Followi ng the
wpe@smsiyne of Exanple 51 (step a), but substi tRCT/I§008/050601

(R -2- (methoxynet hyl)pyrrolidine for

(R) - 3-hydroxypyrrolidine, the title conpound (0.29 g,

68% was prepared as a |ightg2yellow oil. tH NVR (300

MHz, CDCl13) 6 3.58 (t, J= 6.9 WO 2008/ 086404

CTy / 3 483 2 )

[0014@ Z%dﬂg%&%a t%%@@ﬁedge?éf 'ﬂxam%'ré) 482%4% %)3§u1(2 @%bs%s&mg 1-2
chlorodthlyl)-3,31di88erbpHitolidme 4fdy ; (ESI (%hlntcmthlyw-ﬁll\vbmpb‘l]r&hdm)e the

. R) - 4- | -1-(1-(2-(,2-met h -1

tile cdgiopnd (7F bzl VBl I ,Bgﬁ&%ﬁgirﬁsr%z/%“y %rglr DR B0z,
hFal i 58

CDCh@%}:gchlgﬁwvﬁd G2 EERR ), TR [00152] SIS IHIOP a5 %(m

6H), TtX¥e(dpr/eceduiz 16f), EXanpD? (dh82H3t 6o () 2Hud. 53 ik gt 7 U4, Rl),

303 (L 870 45 2l o 1 0 ol oo Rl T dichs e 2273 2k

2H); ESPNRP I 1003 , 37% was prepared as a yell ow
solid: tH NVR (500 Mz, CDC13) 6 8.01 (d, J= 1 Hz,

1H), 7.65 (d, J= 1.5 Hz, 1H), 7.52 (d, J= 9 Hz, 1H),
o+ s B hoghgBoehsdyRufoRiBgacdPscvipgiing,
2(1H)3h) hy@odiorkde32 (m 1H), 3.31 (s, 3H), 3.29-3.25 (m
2H) 3:19-3.15 (m 1H), 2.90- 2.85 (m 1H), 2.72-2.68
(m 1H), 2.38-2.33 (m! 1H), 1,92-1.84 (m 1H),
1.78-1:72 (m 2H), -1.54 (m 1H); ESI Ms miz 459
[M+ H; HPLC (I\/Etho%) 97.7% (AUC), 1R = 14.2 nin.
C
()R) 4- (Benzyl oxy) - 1-(
hyl ) - 1H-|ndazol 5-y

MO, N
/ﬁ;
0 NF HCI1

[00144] Following the procedure of Example 48 (step c¢), but substituting 4-
(benzyloxy)-1-(1-(2-(3,3-difluoropyrrolidin- 1-yl)ethyl)- 1 H-indazol-5-yl)pyridin-2(14)-
one for (8)-4-(benzyloxy)-1-(1-(2-(3-fluoropyrrolidin-1-yl)ethyl)-1 H-indazol-5-

s (2-(2-met hoxypyrrolidin-1-yl)et
ri di nenea(cdi)mane,mygdmroepl ori de

N Exact Mass: 486.16
Molecular Weight: 486.94

yDpyridin-2(1H)-one, the title compound (70.1 mg, 84%) was prepared as an off-white
powder: mp 212-216 °C; 'H NMR (500 MHz, DMSO-dy) § 8.22 (s, 1H), 7.84 (d, J =
9.0 Hz, 1H), 7.77 (s, 1H), 7.61 (d, J="7.5 Hz, 1H), 7.48-7.36 (m, 6H), 6.12 (dd, /=175,
3.0 Hz, 1H), 599 (d, J = 2.5 Hz, 1H), 5.16 (s, 2H), 4.76 (br s, 2H), 3.71 (br s, 8H,
overlapping with H,O peak); ESI MS m/z 451 [M + H]"; HPLC (Method A) 98.1%
(AUC), 1z =151 min.

Example 50
Preparation of 4-(Benzvyloxy)-1-(1-(2-(4-hydroxypiperidin-1vyl)ethyl)-1H-indazol-5-

vDpyridin-2(1)-one hydrochloride

a) 1-(2-Chloroethyl)piperidin-4-ol



Chem cal Formul a: C27H31CNN4AO3 Exact Mass: 494.21 C'N

N O N Ml ecular Weight: 495.01 "f[ N O -HO [00153]
wo-20080%d40y t he procedure of Exanple 48 (step cRCT/D81008/050601

substituting (R)-4- (benzyl oxy)-1-(

1- (2-(2-met hoxypyrrolidin-1-yl)ethyl)-1Hindazol -5

-yl)pyridin-2(1H WD 2008/ 08§404 PCT/ US2008/ 050601

-88 one for

(S)-4-(benzyl oxy)-dmz (1-(2-(3-fluoropyrrolidin-l-yl)eth

yl')-1Hindazol -5- lyl )pyridin-2(1H)-one, the title
conpound (109 , 80 %9 was prepared as a yell ow
powder: np 198- 2Q2/ Cheniick MR (GAQCINBz, DMSO- d6) 6 9. 86

(br s, 1H), 8.25 (s, FBepM@s88.06d, J= 9.0 Hz, 1H),
7.79 (d, J= 1.5 %z | Migpular et (6865 J= 7.5 Hz, 1H),
7.48- 7.42 (m &), 7.39-7.36 (m 1H), 6.13 (dd, J=

[001455 HE ol ngrgg_}_%legsfg%eﬁiyre‘z@ﬁ E)gagnfé Z%%gtgp Ea%n buj Eglbst@i;tglg(q.}éerldm 4-
ol hyd%(')'@)hlor%e(sﬁ)r?’?s ﬁao&ﬁrrg’ﬁ@me h?'dr%Zhlgrl t@lm tltﬂeW@mgblfna (05826 ¢,

3H, overlapping with O peak
50%) Radlgrep@ed 2s @rlnghtljtd)lpwbﬂll-HlNW ((j'sﬁO MH-I)Z,, CD(EQ 614 83 (brna 1H),

3.90 G Wbl ) 108 Sob o 1102273 Foy Aot ol L 70 HE B,
2.10 (tfsgkfltoa@%z,i[ztﬁll)g$;7@—l?66 th328),(1c30L1 B2, (niVetHyanol ) . Exanpl e
i, tit, (S) 4- (éenzyl oxy)-1-(1-(2-(3- hydroxypyrrol idin-1
b) 4_(%%%1876 i ?J] @;(- ?y%aoxyplperld%l I)}Ji%{hygl V& Qia;('?l 52 ﬂ?pyrldln-
2(1H)o: - 4- (Benzyl oxy) 1- (1-(2-(3-hydroxypyrrolidin-1-yl)et
hyl ) - 1H-i ndazol - 5-yl ) pyridin- 2(1H-one HO N h

Chem cal Fornul a: C25H26N4 Exact Mass: 430.2 O
Mol ecul ar Weight: 430.5 —~N_N

Chemical Formula: C, H,;N,O;
Exact Mass: 444.22

N
N
0 /@1/\1\1 Molecular Weight: 444.53
ﬁ
o =

[00146] Following the procedure of Example 48 (step b), but substituting 1-(2-
chloroethyl)piperidin-4-ol  for  (S)-1-(2-chloroethyl)-3-fluoropyrrolidine, the title
compound (116 mg, 20%) was prepared as a yellow film: "H NMR (500 MHz, DMSO-
ds) 8 8.11 (s, 1H), 775 (d, /J=9.0 Hz, 1H), 7.71 (d, /= 1.5 Hz, 1H), 7.62 (d, /= 7.5 Hz,
1H), 7.48-7.47 (m, 2H), 7.44-7.42 (m, 2H), 7.39-7.36 (m, 1H), 7.32 (dd, /=9.0, 2.0 Hz,
1H), 6.10 (dd, J=17.5, 2.5 Hz, 1H), 5.99 (d, J=3 0 Hz, 1H), 5.15 (s, 2H), 4.53 (t, /= 6.5
Hz, 2H), 4.49 (d, /= 4.5 Hz, 1H), 3.43-3.39 (m, 1H) 2.77-2.72 (m, 4H), 2.10 (t, /= 9.5
Hz, 2H), 1.66-1.64 (m, 2H), 134-127 (m, 2H); ESI MS m/z 445 [M + H]"; HPLC
(Method A) 96.1% (AUC), 1z = 14.2 min.

¢) 4-(Benzyloxy)-1-(1-(2-(4-hydroxypiperidin- 1 yl)ethyl)-1H-indazol-5-yl)pyridin-2(1H)-

one hydrochloride



Q@ [00154] To a solution of
4- (benzyl oxy) - 1- (1- (2- hydr oxyet hyl ) - 1H i ndazol - 5-

W@ kQoppsdsod n- 2( 1H) - one (0.800 g, 2.21 mmol) i n BERTID08/050601
(48.0 nmL) was added Dess-Martin periodinane (1.87 g,
4.43 mmol ). After stirring at anmbient tenperature for
5 h, the reaction mxture-wgs diluted wth a solution
of saturated sodi um bi carbonate and excess Na2S203
then extracted with CH2GH2 (3 x 50nmL). The organics
were dried (Na2SO4), {ltered and concentrated. The
materi al was used w t@ further purification.

[ 00155] To a solution this interrredi ate (0.20 g,
0.56 mmol ) in 1, 2-diclil oroeth ﬁg;B 3 nL was added

(S)-3-pyrrolidinol (465, O. "MaB(AcO) 3H
@?@3954809%9 11

(0.24 g, WD 2008/ 08§
a¥ anbi ent tenperature for 6 h,

nol ). After t|r _
t he reactlon mN as diluted with 1 N NaOH and

extrac{ ed C12 (3 x 15 nL). The organics were
wash H 1 N HC'H€Y4 x 15 nl), and then the aqueous
| ayer~fas basified and extract ed with CH2C12 (4 x 20
.. ed I\IaZSO4 an nce t Pur.i f| at| 0
00147] Ut BT, hE PR o TRAERL i (0 oy 5 g Sfrufh 4

b R) 1Q2 114Gk Oy &AMt Byl o mty cﬂ@l%_;ﬁl@hi X
(enzy ¥ %( g ylryel ged t he tltyt)lgtelggonpougé (1}5 qu One

for a(&M (t@nzssl@iyl)d (1t @A-Enirorsooroles; | -phestolié)- i8dmoks- y@)@yrldm-

2(1H)- %E‘,} ’th% {8 d Eng‘lpoblnd 21021 .ﬁg 9% ’wa; piéja%e a5 H\Eﬂoﬁ otfBer: mp:

180-198B%C dec@finfodt; HM(%MHH DM]SGTQQ}@S) 58.(Br 5H21H)1$+)24 (s, 1H),
6.10 (dd, J = 7.5, 2. 1H), 9 (d, J =2

7.86 (t344, 9.5 Hza $HY, &, 79 (ZH)H) 47 @4(d(d 7JiH4 BHM7 4812 (m éﬂ) (139-

4. 8
736 (19, By K71 g fg 0 kg, S b 250 M 3 oy .08
4.99 (thH)H), 21 B2 4(sdckm, DF)93 56 %99 (tiz 1 HL H). 72-31579@, BEHS3 4513 78 (m,
1H), 1 50-1 48 6m 1H); ESI M5 miz 431 {LIM+ H +; HPLC
1H), 3 B HGdm) THhgbC %%%A@@) TH), Rl 8941484 (1 H)ppy.77-170 (m, TH),

o5 TS T Faf Y miss s ) -

14.2mliio NN Chemi cal For mul a: C25H27CN403 0 N Exact Mass.
466.18 N Mol ecul ar Weight: 466.96 O N -HCO [00156]
Fol |l owi ng the procedure of Exanple 48 (step c), but

substituting (S)-4-  Example 51
Preparation of (R)-4-(benzyloxy)-1-(1-(2-(3-hydroxypyrrolidin-1-yl)ethyl)-1H-indazol-5-
vDpyridin-2(1)-one hydrochloride

PCT/ US2

/
40
-

a) (R)-1-(2-Chloroethyl)pyrrolidine-3-ol

HO

N™ Chemical Formula: C;H,,CINO
Exact Mass: 149.06
Molecular Weight: 149.62

Cl
[00148] To a solution of (R)-3-hydroxypyrrolidine (0.47 g, 5.5 mmol) in MeOH (14.4

mL) and AcOH (1.44 mL) was added chloroacetaldehyde (0.86 mL, 5.5 mmol, 50% in

H,O solution) and picolineborane complex (0.58 g, 5.5 mmol). The reaction mixture



(benzyl oxy)-1-(1-(2-(3
- hydr oxypyrrolidin-1-yl)ethyl)-1Hindazol -5
WO gioppsaddi n- 2( 1H) one for PCT/US2008/050601

(S)-4-(benzyloxy)-1-(1-(2-(3-fluoropyrrolidin-l-yl)eth
yl')-1Hindazol -5- yl)pyridin-2(1H)-one, the title
conpound (10.5 ng, 86% wasgprepared as a white
powder: np 276-280 C deconpose; ESI Ms nmz 431 [M +

was stﬁ‘qeﬁ at"épnlrb%rﬁ I\@ﬁlg&gtuﬁ? for P9 WO Y e dditidnR FicdifhelbdFle: complex

Exanpl e 54 WO 2008/ 086404 PCT/ US2008/ 05%601 -90
(0.29 gDrQe’panml) oRas a)dlded The reaction mixture was stirred for an additional 0.5 h.

Then tfl?, eaagttlﬁ&l?x;[ %)dﬂugegiy\y@b(}ﬁ &ﬁ@?ﬁfgﬁa E—é(ﬁ a¥1cri cs)tllrlre(:jci f(])_r:b 5

h at afbigktQeMb&aidE€ The mixture was slowly basified with solid NaHCO5 (7.85 g)
(S)-4-(Benzyl oxy)-1-(1-(2-(2-hydroxynmethyl pyrrolidin-1
and extrytt)‘:émhgm BtO¥¢- G3nﬁ dfanl)5- The c)r;gymp&wﬁtaz(smre dried BHN04) and

concerypd il EiclTdBM I oS REU' e, TaFY S AbRO TPt 2o,

(300 MH,@C@DJ,(DB) 8f4 Faxampl @, 5@12( $168Rt,3) = cHZ SRS LI d1UbI78Qm, 4H),
-1-(2- chl oroet hyl hydroxynet hyl pyrrolidne for

2.66— 2(@(413 3)r 2 PFAPRON, IHhé i1 178 (motdddund (23 ny, 9%
was prepared as a white solid: tH NVR (500 MHz,
DVSO-d6) 6 8.12 (s, 1H), 7.74 (d, J= 9.0 Hz, 1H),

b) (R 71 %%nz( xyJF- Bizhyd fol@ith-( G1)eths1)/1.:Bind&zo 1-5E))pyridin-

) (RACE ﬂ’ozﬁ @(Q( y%g}f? a ﬁ])lzb) Pinkfd dg?)py

2(1f09n@ 15Hz 1H) 610(dd J =8.0, 3.0 Hz, 1H)
5.99 (d, J = 3.0 Hz, 1H) 5.15 (s, 2H). 4.55-4.51 (m
2H), 4.29 (m 1H), 3.33-3.24 (m 3H), 3.12-3.10 (m
1H), 3.05-3.03 (m 1H), @7-2.75 (m 1H), 2.27-2.22
(m 1H), 1.78-1.72 (m , 1.63-1.55 (m 2H),

1.46-1.45 (m 1H): ESI NMCEmd BorfuMh, ), N;0, HPLC
(Method A) >99% (AUC), tR)= 14 E€criins 439)20
(S) - 4- (Benzyl oxy)y 1- N ( 2-MydeloWeigbt 199Poyrrol i din-1

-yl)ethyl)-1Hindazo yN) pyri di n-2(1H) - one
hydr ochl ori de tﬁf%TCh m cal Fornmul a: C26H29CN403
o

[00149] Following the procedure of Example 48 (step b), but substituting (R)-1-(2-
chloroethyl)pyrrolidine-3-ol  for  (§)-1-(2-chloroethyl)-3-fluoropyrrolidine, the title
compound (29.6 mg, 11%) was prepared as an off-white powder: "H NMR (500 MHz,
DMSO-dy) § 8.11 (d, J= 1 Hz, 1H), 7.75 (d, J = 9.0 Hz, 1H), 7.71 (d, J = 1.5 Hz, 1H),
762 (d, J = 7.5 Hz, 1H), 7.48-7.42 (m, 4H), 7.39-7.37 (m, 1H), 7.32 (dd, J = 9.0, 2.0
Hz, 1H), 6.10 (dd, J= 7.5, 3.0 Hz, 1H), 5.99 (d, J=3.0 Hz, 1H), 5 15 (s, 2H), 4.64 (d, J
=4.5Hz, 1H), 4.52 (t, J=6 5 Hz, 2H), 4 15-4.11 (m, 1H), 2.88 (t, J= 7.0 Hz, 2H) 2.77-
2.74 (m, 1H), 2.61-2.57 (m, 1H), 2.32 (dd, J = 9.5, 3.5 Hz, 1H), 2.07 (s, 1H), 1.92-1.86
(m, 1H), 1.51-1.47 (m, 1H); ESI MS m/z 431 [M + H]"

¢) (R)-4-(Benzyloxy)-1-(1-(2-(3-hydroxypyrrolidin- 1 -yl)ethyl)- 1 7-indazol-5-yl)pyridin-
2(1H)-one hydrochloride



O N Exact Mass: 480.19 ~~N Ml ecul ar Weight: 480.99 N

0O -HCO [00158] Follow ng the procedure of Exanple 48
W@ 2108086@P4 but substituting (S)-4- PCT/US2008/050601

(benzyl oxy) - 1- (1- (2- (2- hydr oxynet hyl pyrrolidin-1-yl)et

hyl)-1H i ndazol -5 -yl )pyridin WO 2008/ 086404

PCT/ US2008/ 050601 -91 2(1Hgsane for

(S)-4-(benzyloxy)-1-(1-(2-(3-fluoropyrrolidin-1-yl)eth

yl')-1Hindazol -5- yl)myridin-2(1H)-one, the title

conpound (19 ng, 83% was prepared as a yel |l ow

powder: np 198-206 C @NNR (500 MHz, DVMBO-d6) 6 9.62

(br s, 1H), 8.24 (s, , 7.84 (d, J-85Hz 1H),

7.79 (d, J= 1.5 Hz, :

7.48- 7.42 (m 5H) 3%-7 32%6F3‘g%4“1a 48b| J=

abs;

7.5, 2.5 Hz, (d, J o 4,6696554553

(m 1H), 516 '91-4.82 (m . 94-3, 92

(m 1H), 37T3177 m . 1H), 368362(m 3H),

3.57-3 . 3.22-3.15 (m 1H), 2.11-1.98 (m

2H) 1 71 (2HMCES| MBS miz 445 [M+ H : HPLC

(Met hod A) >99. 0% (AUC), tR = 14.2 min. Exanple 55
[001507" ERALJMALRhOprocedure of Exam le 48 (step c¢), but subst1tut1 c? (R) 4-

R) - 4- &Benz on @g}é S drox rreth yrroli
(benzylogly)-ét( 3(23(3 ilblldrowmm insl-y} 9tbyl 14 mdazzm |§|)3L1)®W@dm 2(1fD

hy rochl

Rf ;}jloxi/) (17 G-Clempare s ek WSy Handage -
yl)pyrldﬂa A(Uff—bhw ‘r)he Ltlrdiel BEABOUMIS (28 )nﬁg/r%%ﬁ wak WPrdppar atQ %llow

Chem cal For mJI a: C26H28N403 Exact Mass: 444,22
powdegb ngie ih?%nvZOVé’ﬁth NMR4(568 WZJ\DB@(P@’@M@QP 2$dbla5,s]&ﬂ)ut8|2@n(s

f
TH), 732 (Gehzt Oy 2 (776 B &g ) 7 1% AL 38 230 Gy
6.12 (dddiye=7 B(AKHzonE), (50991(51 a7 205 AL, 1A )15i(8 2DNF4. (R (Br sk, 4.32
was added Cs2CO3 (0. 64 g, 2.0 m’mlgﬁ and
(br s, {IR), 23 hiRasoxtivet. h§n‘2p%9r (ra| 24, Rel 168 Einm_ZH)ﬂ 9l fhyot PH), ESI

he,,rgact kgn ted h T 20
MS ;I' 45z;{’(:lt m Xt%%&\t/\%ss co%IUé(} ahd ﬁ lIRl Optl ?Lrol—ﬁtBn
+5 4° (@1_1)05 Méihzﬂ@@ extracted with EtQAc (3 x 20 nli). The
organi c extracts were washed with

Example 52
Preparation of (R)-4-(Benzyloxy)-1-(1-(2-(2-methoxypyrrolidin-1-yl)ethyl)-1H-indazol-

5-yDpyridin-2(1H)-one hydrochloride

a. (R)-1-(2-Chloroethyl)-2-methyoxypyrrolidine

H,CO L(j

N Chemical Formula: C;H,,CINO
S Exact Mass: 177.09

Molecular Weight: 177.67
Cl

[00151] Following the procedure of Example 51 (step a), but substituting (R)-2-
(methoxymethyl)pyrrolidine for (R)-3-hydroxypyrrolidine, the title compound (0.29 g,
68%) was prepared as a light yellow oil: "H NMR (300 MHz, CDCL;) & 3.58 (t, J= 6.9



brine (2 x 20 nL), dried (Na2SO4), filtered and
concentrated. Purification by flash chromatography
w@ sooBiogogel , Hexanes /Et OAc/ 9:1 McOH NH40H, HCTUS2008/050601
9:9:2) followed by preparative HPLC (Phenonenex Luna
C18 (2), 250.0 x 2.2 mm 10 mcron, HOwth 0.05%
TFA and CH3CN with 0.05% TEARy gave the title conpound
WD 2008/ 086404 PCT/ US2008/ 050601 -92 (30 ng, 17% as
l4ea b
Hz, 2}9 gl 4% §2§ fJnmSH‘);k %{g@?pﬁgﬂ Mrizs 7%%11 2}@%%532%]% 27&)59 1H),
1.89— 17573(®n71}96E6hM81mI)zl78 [M)HH]OS (m 2H), 5.06 (s, 2H),
4.50-4.49 (m 2H), 3.47-3.45 (m 1H), 3.39-3.37 (m
1H), 3.28-3,19 (m 2H), 2.88-2.86 (m 1H 2.69 (br s,
R)-4HBenZi8H)3 -G 2(BIm&h rroRdigd )¢ TW-i 1-5-yl)pyridin-
b) (R)-ABenZ160) (5( ® @toxg:ﬁxw%@dm@egﬁfm tidro ;)pyd
2(1H)-0Ry - 4- (Benzyl oxy) 1 (1- (2- (2- (hydr oxynet hyl)pyrrol i din

-1-yl)ethyl)-1Hin | -5- yl)pyridin-2(1H)-one
hydrochl ori de HO N'J cal Formula: C H CNN 26 29
403 0 r~N N Exact Mass: .19 Mol ecul ar Wi ght:

Exanpl e 48 (step c), but 3SubstigistiiRg 4£s

(benzyl oxy) - 1- (1-( 2- hydr oxyaetiky fur ¥8)s5 di n- 1-yl ) et
hyl ) - 1H i ndazol - ridin- 2(1H)-one for
(S) - 4-(benzyl oxy) - &= (¥ (2- (3-fl uoropyrrolidin-1-yl)eth

yI)-1H-|a al - l)pyridin-2(1H)-one, the title
conpoun 28 ﬁg 91% was prepared as a brown yeI I ow
powder ; NVR (500 WHz, DVSO-d6) 6 9.70 (br s,

[0015§ 5149—&)%1%4@ l:}fOé%(ﬁl(é %’f ‘}E]xal}l%%e ﬁé 'Zlﬁfli)—l)]b'jl) L}ut 4%1%%1‘[&%1’1% inm 1-(2-
chloro&hlj'l) 27méiﬁy(%;y§§irrol(diﬂe 11fd} (&) ll.-ZZ-ghilngoeﬂlByl)& -ﬂuor%pg)rrb‘lzdme the
title cqrgpoungmp 13 4;mg,2374%)331a§ rplrepz}:q)d asza gallogv gcrzhd? mlH%)DMR (SOO MHz,

CDC13TI§|)83?013(d7 ( F{Iflm 73%68{ gﬁg %@9_}%723 572%; L §: g@z 11’«15;‘7 47—

7.37 (eHRH) 29 @SV =MB5 Hﬂ ZIHZ}4<50{9M 67 {-ﬂh+2H)-|BL(E ((s I\Htijwaoszwot J 7.5
>99% (AUC), tR = optical rota [(] D
Hz, 2111 3.45 4 62 (190 1t Rk D: ERANbPG (Be2tD 3 1973115 i, 1), 2.50-

2.85 (m, 1H), 2.72-2.68 (m, 1H), 2.38-2.33 (m, 1H), 1.92-1.84 (m, 1H), 1.78-1 .72 (m,
2H), 1.60-1.54 (m, 1H); ESI MS m/z 459 [M + H]+; HPLC (Method A) 97.7% (AUC), tz
= 14.2 min.

480.99 \\ N HC1 [00160] gobﬁe%%ﬁgrmﬁlﬁec %%glcgdure of

¢) (R)-4-(Benzyloxy)-1-(1-(2-(2-methoxypyrrolidin- 1 -yl)ethyl)- 1 7-indazol-5-yl)pyridin-
2(1H)-one hydrochloride

=
3
2\5

Chemical Formula: C,;H,,CIN,O,
Exact Mass: 494.21
N Molecular Weight: 495.01

E\ /Z\/\

O
i,
=

[00153] Following the procedure of Example 48 (step c), but substituting (R)-4-
(benzyloxy)-1-(1-(2-(2-methoxypyrrolidin-1-yl)ethyl)- 1 H-indazol-5-yl)pyridin-2 (1 H)-



Preparation of
4- (Benzyl oxy) -1-(1-(2-(cycl opentyl am no) et hyl ) -1H i nda
wQ 2008886409 pyri di n- 2(1H) - one hydrochl ori de a) PCT/US2008/050601

4- (Benzyl oxy)-1-(1-(2-(cycl opentyl am no) et hyl )-1H i nda

zol -5-yl) pyrdi n-2(1H) - one WO 2008/ 086404

PCT/ US2008/ 050601 - 93 HNg8 -Chem cal Fornmul a:

C26H28N402 N Exact Mass: 428.22 0 \N Mol ecul ar

Wegght : Ll a ;
s g i Sl S R
yl)pyr1é1m2\iéHi-one (1R} - tﬁlehydnpmyldetllﬁ)yl nyy B@I%)Jllwae prepeaed iat Iaeyellow

TR T SR ATIEBD L LT o
1H), 73845(d"'g= 9 é?ﬂidz 11 5?7%@?_{]— 18 Az "14(19937@10(80467 35%3 1]({2_[17 48—
7.42 (r(l,ssH)zm)39 24351m( 1H), J=136(dd, Hz 7.28)5 H3, 119, 6199 (3~/625 Hiz,1H),

5.16 (5 :21—[)2%)8% §%2m1§% 4(34'”33% ilm 1:37. Zémm @%@—97§](nﬁém

357- 3@421%{}2&{ I M3 (H] S'H Q')/erla ping with H,0 peak), 3.15-3 11 (m, 1H), 2.14—
(Benzyl oxy) - Fcyc | opent yl'am’'no) et hyl )-1H i’'nda

2.12 (moll HE-3/1 )-gy?d dn,n1HX 11|-§91ir8é (nhyldPod ot 6demNED; ERL MS m/z

T T

+13.9°%%he 18" Mfpiiabg. of Exanple 48 (step c), but substituting
4- '

(benzyl oxy)-1-(1-(2-(cycl opentyl am no) et hyl ) - 1H i ndazo
[ -5-yl)pyridin-2(1H)-qgne f 53
(S)-4-(benzyl oxy)-1- (1= =fluoropyrrolidin- |
Preparaiidn &t(Wh)(BéﬁJ:\ﬂld?&M Q1 =(3- (ylwvﬂwxw\vrfb@(nlﬁ)vﬂ@mem 1R dazol-
t|t| e conpoun (71 ny, 76% was prepared as an
Mibeongdiydiechlopge 221-222 C; tH NVR (500 MHz,
DI\/BOdG) 6 8 95 (br s, 2H), 8.23 (s, 1H), 7.82 (d, J=
8.5 Hz, 1H), 7.79 (d, J= 2.0 Hz, 1H), 7.60 (d, J= 8.0
a) (5)- WBeﬂﬂyﬂanyMB-(’i (%ydtﬁw@rbahdﬂl BQDetHyl%H(lﬂdasz)S,ylﬁyﬂdin-
(dd, J= 7.5, 0 Hz, 1H), 5.99 (d, J= 2.5 Hz,
2(1H)8nq6 (s, 2H), 4 77 (t, J= 6.0 Hz, 2H) 3. 55 (br s,
1H), 3.45 (br s, 2H), 1;97-1,93 (m 2H), 1.71-167 (m
2H), 1.64-158 (m 2H), &\)5]6-1.51 (m 2H); ESI M5 iz
od

429 [M+ H ; HPLC (Met
N
[00154] To a solution of 4-(benzyloxy)-1-(1-(2-hydroxyethyl)-1/-indazol-5-
yhpyridin-2(1H)-one (0.800 g, 2.21 mmol) in CH,Cl; (48.0 mL) was added Dess-Martin

Chemical Formula: CysH;¢N,O;
Exact Mass: 430.2
N\ Molecular Weight: 430.5

periodinane (1.87 g, 4.43 mmol). After stirring at ambient temperature for 5 h, the
reaction mixture was diluted with a solution of saturated sodium bicarbonate and excess
NayS;0; then extracted with CH,ClL, (3 x S0mL). The organics were dried (Na;SOj),
filtered and concentrated. The material was used without further purification.

[00155] To a solution of this intermediate (0.20 g, 0.56 mmol) in 1,2-dichloroethane
(3.3 mL) was added (5)-3-pyrrolidinol (46 mL, 0.56 mmol) and NaB(AcO);H (0.24 ¢,



A) 98.6% (AUC), tR = 14.2 mn. W 2008/ 086404

PCT/ US2008/ 050601 -94 Exanple 57 Preparation of
wa2{08/08d40pr ophenet hyl ) - 1- (1- (2- (pyrrol i di n- 1- yPQBUR0D§/650601

1H i ndazol -5- yl)pyridin-2(1H)-one hydrochloride a)

1-(2-(Pyrrolidin-1-yl)ethyl)-1Hindazol -5-yl)pyridin-2

(1H)-one-4- trifluoronet hangsul fonate NJ Chem cal

Formula: C 19H | 9F3N404S O N Exact Mass: 456. 11 XN

ght.: 0
TR e M ok B o R AR S G

diluted- with ply N NaGHZ(mId—&xtmead WD, 23 7 hoil)). vibles organics were

B AR SN
with Cﬁztﬁr(431 D EﬂLr)gdlfi&f (Na, SO, conE’é}Mfe% (BurfiBatibon Wy Rparative

)" was added in one portion and the m xture was
HPLCithmoe@n%Lulza Ch8 (Dha>pPxt Uk e nwa,sl(bmmemtﬂz&l @/@th 0.05% TFA

and R8T Hlsdo Al wEREs S0LE R tnd o f i B8 o whie
solid: Na20@R, (sdaj Mg, MBOSAY b gM2sw)] fray, g and, Je@nstﬁatm)t ed2 (d, J

The residue was purified by colUmm chromat ography (40
=2.0 Hg, 1800 . éZ)I(dm}i‘r 781 e, L, W8+ %frm/l}é)né 3@hT.86 (elldhd. R (dd,

7= 9 G EPOMTRTD Rue) T 550 Kt WP Bhror e vl 3015

2H), 4m4r(da1 4G AL/ TA)NY. 5L @t, Pr=08/5 G, LHE 4. I3|—tl|lQ (ﬁprrplgnmt; (t7ﬁ96 5
éﬁasawhltesolld tHNI\/R(5 CDC13)
Hz, 2H§ 236 (dd, /1945, 6.7 Hyg 2Hy 2. 6J=2 33 gmppH), 2192, (4, %79(5514 OJHZ 1H),

192- 188(189(1}{'21}1} é"%} 1483%1@1)1%? E%igg?ﬁjl ﬁ% @3% %li/lélshod A)

>99o%(30}a§ 28 (ddmid = 8.7, 4.57 (t, J=17.2
Hz, 2H), 3.01 (t, J—72Hz 2H) 260257(m4H)
1.80-1,76 (m 4H) : ESI NS mz 457[M+|—|]+ b)

0 - BT SO T
2(1H)PEThidBad08i@d50601 -95- N r-j
HO

Chemical Formula: C,;H,,CIN,O,

o N Exact Mass: 466.18
/@1} Molecular Weight: 466.96
b
%
0 HCI

[00156] Following the procedure of Example 48 (step c), but substituting (S5)-4-
(benzyloxy)-1-(1-(2-(3-hydroxypyrrolidin-1-yl)ethyl)- 1 H-indazol-5-yl)pyridin-2 (1 H)-

one for (8)-4-(benzyloxy)-1-(1-(2-(3-fluoropyrrolidin-1-yl)ethyl)-1 H-indazol-5-
yDpyridin-2(1H)-one, the title compound (10.5 mg, 86%) was prepared as a white
powder: mp 276-280 °C decompose; ESI MS m/z 431 [M + H]"; HPLC (Method A)
>99.0% (AUC), fr = 14.1 min.

Example 54



O ~ N/N Chem cal Formula: C26H25FNA0 N Exact Mass:
428.20 Mol ecul ar Weight: 428.50 F [00164]
wa2q08408Ry4 r ol i di n-1-yl)ethyl)-1H i ndazol - 5-yl ) py¥r/Us1008/@0601

(1H)-one-4- trifluoronethanesul fonate (100 ng, 022

mol ), (4-fluoro)phenylvinylboronic acid (90.9 ng,

0.55 mmol ), K2COA3 (75 ng, 0985 mmol) and Pdd 2dppf (18

ng, 0.022 mmol) were stirred in DVMBO (2 nL) under
PreparXtﬁ&WSﬁ QL B@sz'fﬂx@) 1 -Izh QZf( b %Hro‘ﬂ@ﬁﬁe&b%%ﬁsgdlw it \n)e‘fﬂvtl)r pgen

ne m Xt ure was heat ed at &0 1' mn. Upon

chI oride and washed with 5%/l ithiumchloride solution
(5x), dried, concentrated and the residue was
a) (3)- @léBbﬁzyﬁﬁtyPY (Wkl@ﬂh %&ﬁﬁ&hﬂg&@&hﬂn (l%fi)eﬂlyl)si@md"é%lbﬂm
Plene chl oride and "a net hanol / anmoni a
yl)pyrldmx&(MPeo(lqo 1) gr adi ent 100% net hyl ene chloride to

80% et hyl ene chl ori over 30 mn at 25 ni/mn) to
provide the title conpqou (70.4 ng, 16%: tH NWVR (500
MHz, CD30D) 6 8.04 (s, , 7.70 (d, J= 1.8 Hz, 1H),

7.57-7.48 (m 3H)! 7. 46- 4@he(n§igiForllula%% Nl(D HZ
1H), 7.38 (d, J= 7.71 Hz,Y1H), Flacdmbsdaads 16. 3 Hz,

1H), 7.09 (t, J=8.6 ’H) , Mﬁec&ﬁvéeeght 44353 16. 3 Hz,
1H), 6.65 (d, J= 1.6 M), 6.52-6.46 (dd, J= 7.2,
19 Hz, 1H), 4.5 7.3 Hz, 2H), 3.01 (t, J=17.3

Hz, 2H) (m 4H) 1 86-175 (m 4H). c)
4- (4 Fl -ph8nethy|) 1-(1-(2-(pyrrolidin-1- yl)ethyl)-
1H i ndazof-5-yl ) pyridin-2(1H) - one hydrochloride NJ C

oot ol U SRR ool ? TR 4 M RtRE iy
chloroétby2-Hydrdxytettgfiyyolidine Fof 1SR p(/@yllidlmill chentifle )cbbn@blhnd 123
- 1H i ndazol - 5- ylzﬂﬁrldln 2(1H) -one (7

mg, Yyl preaaied amtoriiteriofidr nENMRG 09 Mgz, @N@kdv@ 8.12 (s, 1H),
7.74 (L9986 88840 PCTS 1457208 PROBQY. 7 62 (d, /= 7.5 Hz, 1H), 7.48-7.42 (m,
4H), 7.39-7.36 (m, 1H), 7.33 (dd, J = 9.0, 1.5 Hz, 1H), 6.10 (dd, J = 8.0, 3.0 Hz, 1H),
5.99 (d, .J = 3.0 Hz, 1H), 5.15 (s, 2H), 4.55-4.51 (m, 2H), 4.29 (m, 1H), 3.33-3.24 (m,
3H), 3.12-3.10 (m, 1H), 3.05-3.03 (m, 1H), 2.77-2.75 (m, 1H), 2.27-2.22 (m, 1H),
1.78-1.72 (m, 1H), 1.63-1.55 (m, 2H), 1 46-1.45 (m, 1H); ESI MS m/z 445 [M + H]";
HPLC (Method A) >99% (AUC), 1z = 14.6 min.

b) (8)-4-(Benzyloxy)-1-(1-(2-(2-hydroxymethylpyrrolidin-1-yl)ethyl)- 1 Z-indazol-5-
yhpyridin-2(1H)-one hydrochloride

HO
e

=z

Chemical Formula: C,;H,,CIN,O,

o Exact Mass: 480.19
/ij\) /@1//\N Molecular Weight: 480.99
’ N

=

[00158] Following the procedure of Example 48 (step c), but substituting (S5)-4-

z

(benzyloxy)-1-(1-(2-(2-hydroxymethylpyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-



-96 mol ) were stired in nethanol (4 m) for 5 mn.
Pal | adi um on carbon (100 ng) was added, and the
wOorRooss@owas heated to reflux for 1.5 h. The rPEUSWNS/050601

m xture was cooled to roomtenperature, filtered

through celite, rinsed wth ethanol, and then

concentrated. The residue-was dissol ved in nethanol

(2 nL) and treated with 1 equivalent of 2 MHC in

0 d - tQ

T G e Bt A L S i
yl)pyr1515 %(I)Hﬁpnd: Hth\/ﬁtle( &Oﬁlerizd, (wa@) 8563. \2& @&:pamldl) as a yellow

powde iy 195206 B "By ) s i ATy & Bd g 24 G

1H), 758@9 (d2b')5: 873 |_}|gz4'12 IZI)%7§ ! GIZHzI’S lﬁz_ 41@6 ;%Qm((i”yz =218 11,4187, 7.48-

7.42 (rﬁ SHY-7396336l6m, 1H), 1) (dd3]2]7 3 210HEbIH), . 99Z&J)J 2.5 Hz, 1H),

0 2 2 2-2.83 m a2 23-2.
ssa-Sipln 208 S, Bp 3 Rfat s Ak i T D95 P,
1H), 3(@@%{62231?)4319)2 %%Woro m, 18), 73 329197k, 1B5ammhe1 68 (R ep),
1.87-1ehet2hl)] ESIMS1me A48 ik T 6111:dHR-C (Vethet WP 0% (AUEYk =54 .2
. yl)pyridin-2(1H)-one hydrochl oride a)
M- hg- (2- (Bi phenyl - 4-yl ) vinyl ) -1- (1- (2- (pyrrolidin-1-yl)
et hyl)-1Hindazol -5- yl)pyridin-2(1H-one N r-j o N
N N ~ Chem cal Formul a: C32H30NaO Exact Mass: 486. 24
Mbl ecul ar VWi ght: 486.5anpénib6]

mdazohﬁn/ﬂ)))yrldlﬂ-zpﬁﬂqwe)ImdﬁmhldﬂdlyI bor on| c aci d (120 ng

0.55 mmol ), K2CO3 (75 ng, 0.55 mmol) and Pdd 2dppf (18
nmg, 0.022 mmol) were stirred in DVSO (2 nL) under

: S en
0 (0 SIS0 E TR ARSI Rl
yDpyridioel(lHypon¢ he m xture was diluted wth net hyI ene
chl oride and washed with 5% | ithium chloride solution
(5x), dried, concent rg(-«{g;bnd the resi due was
purified by colum choomavography (12 g | SCO WO

2008/ 086404 PCT/ US2008/ 0506€htmical Btma@olcypmngl.ut i ng wi t h
nmet hyl ene chl oride and a t hanokt/MNwa®ARA M Xt ure

(10:1); 0 /@l}}N Molecular Weight: 444.53
/
b

[00159] To a solution of 4-(benzyloxy)-1-(1-(2-chloroethyl)-1/-indazol-5-yl)pyridin-
2(1H)-one (0.15 g, 0.40 mmol) in DMF (2.1 mL) was added Cs,CO; (0.64 g, 2.0 mmol)
and (R)-2-hydroxymethylpyrrolidine (0.78 mL, 7.9 mmol). The reaction mixture was
heated at 90 °C for 3 h. The reaction mixture was cooled and diluted with H,O (25 mL)
and was extracted with EtOAc (3 x 20 mL). The organic extracts were washed with
brine (2 x 20 mL), dried (Na;SOy), filtered and concentrated. Purification by flash
chromatography (silica gel, Hexanes /EtOAc/ 9:1 MeOH/NH4OH, 1.1:0 to 9:9:2)
followed by preparative HPLC (Phenomenex Luna C18 (2), 250.0 x 21.2 mm, 10
micron, H,O with 0.05% TFA and CH3CN with 0.05% TFA) gave the title compound



gradi ent 100% net hyl ene chl oride to 80% net hyl ene
chloride over 30 mn at 25 nlL/mn) to provide the
wao paoBes@onpound (51.4 nmg, 11%: tH NVR (500 MECT/CER@EN)50601
6 8.04 (s, 1H), 7.71 (d, J= 1.5 Hz, 1H), 7.68-7.59
(m 6H), 7.54 (d, J= 2.9 Hz, 1H), 7.50- 7.41 (m 3H),
74734(m2|—|) 7.26 (d, —32= 16.3 Hz, 1H) 6.98 (d,
= 16. 3 Hz, 6.69 (d, J= 1.65 Hz, 656651

(30 m%dlg’ 7o) )‘]as a 31§arf31§19 NWSOSﬁ@Qzégglggﬁ g O%SJ_I%]_{I) 7 6D,

7.49— 7(4ﬁ (n4H)H) t7)42-7.36 (m 6H) 7.30— 726 (m, 1H), 6.09-6.08 (m, 2H) 5.06 (s,
| uor ophenet yS) ; S%rro idin-1- g%ethyl)-
2H), 415# f‘ﬁ‘&a%l ﬁly%‘)‘h}r‘l d(R- MLH-39ohe Wpdidbidh? 8P ué” 1. gH),

\ I ;
2sn gl SHE oty SO SRR Bt e, Lso1 7
(m, 4H) By SUMS4nEl446 st YA V| ) 1-(1-(2-(pyrrolidin-1-yl)ethyl)
-1H i ndazol -5- yl)pyridin-2(1H) -one (51 ng, 0.11 nmol)
and ammoni um formate (13.3 ng, 0.211 mmol) were

9t ' t . 13 i _
b) (R) ?a@ggﬁg‘%’% 6@@(;28(\?\%23,&1?‘ didﬂéé&:%ljﬁlﬁfy roli H‘hm ylah{IRUHURIHB1-5

and the n xture was heat ed
yDpyritio-2 &H)-axe hytrodhlaride,. The reaction mi xture was cool ed
to roomtenperature, filtered through celite, rinsed
with ethanol, and th concentrated. The residue was
di ssol ved in netha (Xm) and treated with 1
equi val ent of 2 M HC aw Et 20, and the m xture was

concentrated to provi de hecgénﬁdaﬁsoggmqpct]}(éz 3 ng,
8.5%9 as a yel bow M 200x2MsCIs0tiH NIVR (500
MHz, CD30D) 6 8123 , 1 MRl WeightHRp.997. 78 (d, J
= 8.8 Hz, 1H),[[7.%1-7.5 1 (m 6H), 7.48-7.44 (dd, J =

9.0, o AHF 7.41 (t, J = 7.6 Hz, 2H), 7.3

5-7.2@%%0, 6.499¢. 47 (m 1 H), 4.86 (t. J = 57

Hz, 2H)> 3.85 (t. J = 53 Hz, 2H), 334-3.62 (br in,
[0016@"')1?01@»\121% 3hel brddetiutenof Zb?l)lmpﬁ E|)§ (Steﬁoc)( MBut QSHbstltlitmg (R)-4-

(benzy syt 1My ey Tl DRy LT P TR D)
3 G Rk i5,H 8 U ERATR 9 YR RO ARRSE
yl)pyrldlﬁ)z(llﬂ ibﬂef Zheﬁ ﬁ‘eld:-lydmpomﬂy(QB Ohg,d)l%)lwg:sl prepdryd )13 4 bravnd peliow

([2) henet hyI gb hydr ochl ori de a)
powdes. P SYRIRI (50D NB G TIRAS Hete) Ershif 107 St A Hote @/ 2h.0
Hz, 1H), 7.79 (d, J=2.0 Hz, 1H), 7.61 (d, J=7.5 Hz, 1H), 7.48-7.42 (m, SH), 7.39-7.36
(m, 1H), 6.12 (dd, J = 8.0, 3.0 Hz, 1H), 5.99 (d, J=2.5 Hz, 1H), 5.52 (brs, 1H), 5.15 (s,
2H), 4.92-4.83 (m, 2H), 3.94-3.92 (m, 1H), 3.80-3.78 (m, 1H), 3.69-3.64 (m, 3H),
3.57-3.52 (m, 1H), 3.16-3.11 (m, 1H), 2.10-197 (m, 2H), 1.87-1 71 (m, 2H); ESI MS
m/z 445 [M + H]; HPLC (Method A) >99% (AUC), # = 13.9 min; optical rotation
[a]**° b +12.0° (¢ 1 00, Methanol).

Example 56
Preparation of 4-(Benzyloxy)-1-(1-(2-(cyclopentylamino)ethyl)-1H-indazol-5-yD)pyridin-
2(1H)-one hydrochloride

a) 4-(Benzyloxy)-1-(1-(2-(cyclopentylamino)ethyl)-1H-indazol-5-yl)pyridin-2(1H)-one



MeO Chem cal Forrnula: G tHL3BrNzOz N Exact Mass:
284.02 N Mol ecul ar Weight: 285.14 Br [00168] To a
w@odosns@m of 5-brono-| H i ndazole (10.0 g, 51 2rem53008/650601
DMSO (120 nl) was added 2-bronpacet al dehyde di et hyl
acetal (12.1 nlL, 103 mmol) and Cs2C03 (66.8 g, 205
mmol ). The reaction m xtureosas stirred at 40 C for 18
h; then the reaction mxture was diluted with H20
(100 nL.) and EtQAc (175 nlL),—The aqueous | ayer was
extracted with Et OAc (4nx m.). The conbi ned
organi cs were washed with brine (2 x 100 nL), dried
(Na2sSO4), filtered, and copncésisadloseiia: PullifiOcat i on by
flash chromat oggaphy SCO BBOE@Ct%?SLﬁ%ﬁéZ 95:5
hexanes/ Et OAC t o] hex t oatoBBEleiels G4 n, 40
nmL/ m n) gave t F Nt e corrpound (8.52 g, 469 as a
light ors ge. s igh tH NWR (300 MHz, CDC13) 7.94 (s,
1H), 7. J=1.2, 1H), 7.48-7.42 (dd, J=8.9, 1 7
Hz,H) .37 (d, J =89 Hz, 1 H, 4.71 (t, J =5.4
[001614 Eéélg% g(hé) §9e(di}1] 3f§ %‘n[}:r% 5&2(5%5 taﬁyﬁft si}ééltut ca/ck%)entyl
amine | fppyH)di-inyd2¢yrhetiomerrobiiae, Msd t@leAchnﬂSlﬁmh C%ﬂ rEg;r G200 was
C23H23N304 N Exact Mass: 405.17

prepargghpsyh elearsfg: 4§NW£SQOMIGQ?D§@§§F)%@ Hﬁ) 8f67 (d J=15Hz,
Ardingt t d :
1H), 7553QF1)°ﬁD g 45% Fgﬁy? @d{é‘% y(z};gd'ﬁ‘ 6725"}—319 ;. A o% 1806 (m,
2H), Sroso,) 2HK2G( (Jz b. Q:]Hz,lﬁi)‘ﬂ%D]S)(t B= myﬂiszwm 1o-31G7nen, 1H),
31 2.1 | d cul (3 16 1) in_DVBO
185 RO JHEET EOaEhathd 1ot 15 Groiied Under (i gh)" 51 MS
m/z 429 Mipmc]t hen backfilled with nitrogen. The m xture was

stirred under nitrogen at 130 C for 20 h and then
allowed to cool. The mxture was diluted wth 20%

b) 4~y o R A 630 BT T B sb by sty 2 wione

hydrodh@aded onto a silica plug. The material was eluted
through the plug with 20% MOH NHACH (10:1) in CH2CA 2
(400 M) and then concentr, d The resi due was
di ssolved in CH2Cl 2, wi ith LiCl (4 x 100 nL) and
brine (1 x 100 nL), driwed over

o N Chemical Formula: C,,H,;N,O,
p N Exact Mass: 428.22
/ﬁj\] Molecular Weight: 428.53
L
0 HCI

[00162] Following the procedure of Example 48 (step c), but substituting 4-
(benzyloxy)-1-(1-(2-(cyclopentylamino )ethyl)- 1 H-indazol-5-yl)pyridin-2(14)-one for
(8)-4-(benzyloxy)-1-(1-(2-(3-fluoropyrrolidin-1-yl)ethyl)- 1 H-indazol-5-yl)pyridin-
2(1H)-one, the title compound (71 mg, 76%) was prepared as an off-white powder: mp
221-222 °C; "TH NMR (500 MHz, DMSO-dj) & 8.95 (br s, 2H), 8.23 (s, 1H), 7.82 (d, J =
8.5 Hz, 1H), 7.79 (d, J=2.0 Hz, 1H), 7.60 (d, /= 8.0 Hz, 1H), 7.48-7.40 (m, 5H), 7.39—
7.36 (m, 1H), 6.12 (dd, /J=17.5, 3.0 Hz, 1H), 5.99 (d, /= 2.5 Hz, 1H), 5.16 (s, 2H), 4.77
(t, /= 6.0 Hz, 2H), 3.55 (br s, 1H), 3.45 (br s, 2H), 1 97-1 93 (m, 2H), 1.71-1 67 (m,
2H), 1.64-158 (m, 2H), 1.56-1.51 (m, 2H); ESI MS m/z 429 [M + H]"; HPLC (Method
A) 98.6% (AUC), fg = 14.2 min.



Na2SO4, filtered and concentrated to dryness.
Purification by flash colum chromatography (120 g

wo 30®0gabum el uting with nmethyl ene chl ori de aPdiI/ES2008/050601
met hanol / ammoni a m xture (10;1); gradient 100%
met hyl ene chloride to 80% net hyl ene chl oride over 60
mn at 40 niL/mn) gave the_toytl e conpound (4.96 g,
85% as a light orange solid: tH NVR (300 MHz, CDC13)
b 8.04 (s, 1H), 7.66 (d, J= 1.6 Hz, 1H), 7.56 (d, J _
8.9 Hz, 1H), 7.45-7.33 (m 6H), 727(d J 2.9 Hz,
1H), 6 12-6.04 (m 2HExabplsS7 (s, 2H), 4.76 (t, J =

Prepargﬁiosn HZ’ 1 'Z!)-(’4-lélli1(§r%pfledn’ethjvlfl -?I-?Z-rlz V’rro%EPn- -vl)ethvl{ ?H-mggzol 5-

Vl)pvrﬁm(zhfdgogearcffgéﬂl&l@éﬂ hyl') - 1H-i ndazol - 5-yl) - 4- hydr oxypy
din-2(IH>-one Ow MO 0 N Chem cal Fornul a:

C16H17N304 N Exact Mass: 315.12 N Mol ecul ar Wi ght:

SO on.
o) 1Py D P28 BB A4 1 ndazol - 5-
trifluondmeahbddilfonaé 1H) - one (4.96 g, 12.2 mmol ) and amoni um
formate (1.53 g, 24.4 mmol) in CH3OH was stirred for
10 mn. Pd/C (5.5 ¢ s added under a nitrogen
at nosphere. The reagtion m xture was heated at 80 C
for 2 h and then allgowed to cool. The m xture was
filtered thr ough a Ia er ofemeFortmely CaRgriNpesfiltrate

was concentr@gte r esi dueEwaidMast #tlurated with
MeOH, concen ra toNdryneé@lec‘flﬁfl"‘felﬁPta‘tSéﬂ“vv|th Et OAC,
soni cat ed for mn and then concentrated to give

the titl, ﬁ) ound(3 62 g, 95% as a yellowwhite
solid: tH NWR (500 WMHz, CDC13) 8.06 (s, 1H), 7.68 (s,
[00163_]H)4 Hydes&y{ld(1- (]Z:(p&rr@hd-ln-l -si}phyD)- T+ 319:1a@(zl],-5-§'bp38icﬁl -Bid H)-one

(900 na% 2 17'9‘35071%(7%% s%%l)&ngqﬁ ’?gpl_qgg n\ﬁqﬁ}; 9 L?\élel%%gé% Jﬁn)gépzhe% and
LiN(SiRAd;), 1\§Qn (PHFY .2 rgLHZI 2 Aol 3d&R. (S@fte@ Rhirrifd) for 1 minute,
1- (1- - Di met hoxyet hyl ) - 1H-1 ndazol - 5-yl ) - 2-oxo0- 1, 2-d

PhNT1; ({48 @pﬂrlﬁd‘nmol@ ~was added rl ersr pavHem andthel Mishiae avayirred for 2
T L M R A
succestivéib lvethidadlratédé II‘G'MCI aftd BatafhtedTN@,COs, dried over sodium sulfate and
concentrated. The residue was purified by column chromatography (40 g ISCO column
eluting with methylene chloride and a methanol/ammonia mixture (10:1); gradient 100%
methylene chloride to 80% methylene chloride over 30 min at 40 mL/min) to provide the
title compound (780 mg, 60%) as a white solid, "H NMR (500 MHz, CDCls) 6 8.05 (s,
1H), 7.68 (d, /= 18 Hz, 1H), 7.57 (d, J = 8.9 Hz, 1H), 7.53 (d, J= 7.4 Hz, 1H), 7.37-
7.35 (dd, J = 8.9, 2.0 Hz, 1H), 6.60 (d, J = 2.7 Hz, 1H), 6.30-6.28 (dd, J= 8.7, 2.5 Hz,
1H), 4.57 (t, J = 7.2 Hz, 2H), 3.01 (t, J= 7.2 Hz, 2H), 2.60-2.57 (m, 4H), 1.80-1 76 (m,
4H) : ESIMS m/z 457 [M + H]".

b) (£)-4-(4-Fluorostyryl)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-2(1H)-

one



[00171]
1-(1- (2, 2-D net hoxyet hyl ) - 1H i ndazol - 5-yl ) - 4- hydr oxypy
WO p@Bsn0sadfdH) -one (3.62 g, 11.4 mmol) was susprCTEs20081050601
THE (80 nlL) under a nitrogen atnosphere, and
Li N(Si Me3)2 (IMin THF) (14.9 ni, 14.9 muol) was
added. After stirring for 105-m nutes, PhNTf2 (5.31 g,
14.9 mmol) was added in one portion, and the m xture
was stirred for 1.5 h. The-m xture was diluted with
nmet hyl ene chl ori de (500 and washed successively
w th saturated NHACL and turated Na2CQO3, dried over
sodium sul fate and congentrated. The residue was
purified by coljum-chyemat ography (120 g | SCO col umm
eluting with ngth e ¢hl or i deciamdal orneh: lvgmQk v anmoni a
m xture (10:1); Yradient 100% net kydceres éldl2oride to
80% ng epe~cH ori de over 60 miYelatlard(icht 1286Hh) to
provi title conpound (4.33 g, 85% as a white
solid H NMR (500 MHz, CDC13) 8.07 (s, 1H), 7.69 (d,

[00164; -az-?Pyﬁ%hdm;? §L}et9ﬁ%ﬁidlm%ol 5 ybpgr%h 21{-%) o gs (d, J

tr1ﬂu01@n§ﬂlaﬁé*sulféna7te %1(70 Héi] Obgl'ﬁlmoﬁ é’ﬂlﬂlﬁ)rgﬁ)héﬁiﬂvmﬁlb%roﬁlgaamdz(% 9
mg, 0. anmcgg ggzc(oo-; (7é Hhe, (b§_5 mmol) and P(li_glzdppf (18 mg 0.022 mmol) were

stirred F“g;i?%\%%ﬁﬁ :rlgg %ﬁ_f%nla'eﬁeatcﬁldﬁbfg} ?% 6)1n 1 'T&eﬂ‘lﬂ\% 2 rahs glgﬁ 8}111[:%1“ 1¥ro§en

and th%ﬁ*ﬁ?\?%lie;féd@t&&@t OV 30 1. UponNeduiihg ctit afixtWes @i diluted

with methylene) clzlomiwﬁo\x%%wljh i il oshieridg yelptieny 439, Arigd,
6

conoo RSB B s S BLETL TR Rk ROy (3220 50

colummmaditing KAGOBnRI6E ghlofide Sandnal nettadolPaCh@dp phix(lEO0(10:1);

oy TR 5 S Bt o g
ni/mlm §rBGide mé(tﬁt}érc%nﬁﬁﬁnagﬁf 2theal 6‘%9 GriVir¥ 500 W@P@DgOD) 5

cooling, the m xt 17Ut with nethylene
8.04 (sc hHyr7. de(d, viessh& danil Hin 75%47148mm; BEONT. éﬁﬂiﬁ) Gl Ut Lo| 1(55Hz

. T8} ol ur 't Baholy 16330 DSt Lot crie B A Thé s

16%@@2‘3/1?12661@51 PG U%?@P%xfﬁ@@@% 46 &1 )1 H mrﬂ%%/lﬁ)“@, 56 (t, J

e an ‘a net hanol /ammoni a m xture (10
=7.3 W, ad)ehO1 100% 7 3rétzh YHe r2e6 381 Gr(imd dHy 0l 869%.75 (m, 4H).
nmet hanol / ammoni a m xture (10:1) over 60 mn at 40
rrL/mn) to provide the title conpound (2.08 g, 87%:
¢) 4-(HFENMR ARG 1 olid-06/ et 11|ﬂ-dezcﬂ25-l ridlin-3(1 77)-
) SRR P O e )
onehy@wch@ﬂdele 6 Hz 1H) 6. 95 (d, J= 16 6 Hz, 1H), 6.68

(d, J= 1.5 Hz, , 6.54-6(5j(dd, J 7.3,

o) N,
/N Chemical Formula: C,.H,,FN,O
N Exact Mass: 43022

‘ / Molecular Weight: 430.52

F
[00165] (£)-4-(4-Fluorostyryl)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-
yhpyridin-2(1H)-one (70 mg, 0.16 mmol), and ammonium formate (20.7 mg, 0.328



1.8 Hz, 1H), 4.78 (t, J= 5.3 Hz, 1H), 4.51 (t, J= 5.3
Hz, 2H), 3.38 (s, 6H). f)
wa2q08/08620L- Di met hoxyet hyl ) - 1H i ndazol - 5-yl ) - 4- ptiEI81008/050601
pyridin-2(1H-one Ow MO~ N 0 JC N Chem cal
Formul a: C24H25N303 Exact Mass: 403.19 N Ml ecul ar
Wi ght: 403.47 [00173] — 96—
(E)-1-(1-(2, 2-di net hoxyet hyl ) - 1H i ndazol -5-yl)-4-styry
mmol) DY Fidr #( 11152\1'211%16(4 I(Iﬁ {88 59m1115 DRAFIR) bn@RHoRt 4'10() &)l Fas
CH3OH (100 nL) f under nitrogen atnosphe
added, FMlkiIthcd mituenwasaidatd 1o 3efluxgior vias h.addie deacnide mixiute wgecooled

at nospher e, ..and, t he ur e, .stirr df rr 20 m n,
to roofy (EMARIT ST el S, Fr e wirR gt s an asf Bl Biated
The rediftle HR§ dis§@R&E inQRetAAntl W s Wand $ichicl Q}@iﬂﬂ[“égﬁwﬁéht@ 2 M HCI
at nosphere at roomtenperature for

in Et;@ Iam:!; ﬂ@anqrhwmﬁ tonsgatiated ® prionide thithtlqvompauad (a2 4 mg, 9.1%)

oy Bl o b doc BN Al Sl L o e s s G

(m, 2}gn¢ 6051094:&111 at 69 6@ H2ED! ’ﬂam i1 gddcgmoswnzio (lej 109128

as a orange solid: tH
7.20 (I(ls2H)1 A)04-G.96 §m( gtl), .47 4OE(m-|2H),14-§7 (t7.757.(Hz, 2H)=3 @6@1 J=

7.4
7 ny st by, a3t o Tt vt s Ve Bhawy, 202283
(m, 2H’) a62312 obS(m(m{) 32H)8 16)55@m(§H) 1EBI,MS A 63 D@M( ddil] I HPLC
1H), 4.76 (t, .3 Hz, 2H), 4.48 (t,

(Methcachés%S?/cz(Alé@b r 3138 mig, 6H) 3 01-2.90 (m 2H),

2.90-2.76 (m 2H. Q)

1- (1-(2- Hydr oxy- 2- net hoxyet hyl ) - 1H i ndazol - 5-yl ) - 4- phe

net hyl pyri di n- 2(1H) oréx 1@1&5}1)8/ 086404

OH b0 0 .

VDDVTIMEI ﬂﬁ‘fﬁ oﬁ@ﬁv(ﬂéc}h&%74] A soI utl on of

- di met hoxyet hyl ) - 1H-i ndazol - 5-yl ) - 4- phenet hyl
pyr|d| n- 2(1H) one (177 g, 439 nmmol) in THE (20 n)

o @S AR S D RIUTR S ) 1 A2y Motidin- 1-yDethyl)-1H-indazol-5-
yDpyridin-2(1H)-one

/) N
0 N,
/N
N Chemical Formula: C;,H,,N,0O

Exact Mass: 486.24
Molecular Weight: 486.61

[00166] 1-(2-(Pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-2(1H)-one-4-

trifluoromethanesulfonate (100 mg, 0.22 mmol), (4-phenyl)phenylvinylboronic acid (120
mg, 0.55 mmol), K,CO3; (75 mg, 0.55 mmol) and PdCLdppf (18 mg, 0.022 mmol) were
stirred in DMSO (2 mL) under vacuum for 30 min. The flask was flushed with nitrogen
and the mixture was heated at 80 °C for 30 min. Upon cooling, the mixture was diluted
with methylene chloride and washed with 5% lithium chloride solution (5x%), dried,

concentrated and the residue was purified by column chromatography (12 g ISCO



2.0 M. The solution was heated at 60 for 18 h,
allowed to cool and then treated with H20(5 0 nl).
wab@ssavur e was extracted with Et QAc (3 x 100P@izp$2008/050601
dried with Na2SO4, filtered and concentrated to give
the title compound (1,72 g, 98% as an orange solid:
ESI MS mz 390 [M+ H+ h)_97_
(S)-1-(1-(2-(3-Hydroxypyrrolidin-1-yl)ethyl)-1Hindazo
columt e':_fut}zﬂg vﬂt‘hp Iﬂ%@@l&ﬁél N6 rhndzglﬁpeﬂfaﬂ@l/alﬁﬁ%rﬁé: %&[L{rg €(109);
m cal Fornul a: C26H28N402 O NN Exact
gradlentZEBOM mbbilyloel | diloridéi ght80%« 28tbdeneHCloadld ,ove{ G@lﬁﬁi} ata2s
sol utio

mlLimi) S prp i e e rommpunh 6 iy 1126 H AR APOBMp, GOD) &
8.04 (sP'?ﬁ')‘ef Wﬁ gﬁdﬂz(?{&iﬁlg{;% e 5§92<%g o, 79 794 %ci JIB b)), AHye-
7.41 (IS- 3Hmy7r44fﬂ 341{moRHY, T2 () 411643 Hm)]IH) ér% (d,J =163 Hz, 1H),

660 Qo) ATIEMEE 57| Bl 257 B dh TRkl o e,

3.01 (Y eospher eqf ores2233 (hh, 4thel §liuts @ 4pgs concentrat ed,
(freated vvltL I N HCI ( Hg ) and(%s]t}lk?red vi gorously

for 30 minutes. The mxture was treated W|th NaCH (10

| and, | nt o u
o) fEr R TR B o R SRR R TR B -
one hy@fepRri@é ory HPLC. The resi due was then Ioaded to onto
an SCX-2 colum, eluted with 7N NH3 in MeCH and
concentr at ed. The resi due s treated with 2N HCl in

ether to nmake the nono-HCl galt. This material was
further purified by triturating with hot 2 WO

2008/ 086404 PCT/ US200 05\@251 - 103 pr opanol to
yield the title (\141;1.0 : 185C
tH NMR (500 , 8. 23 emg;ac" 3 ; J=
1,7 Hz, 7 d, J= 8.9 Hz, ]M—j)leculr

7.4, (dd, 3 =

H, 7 i715(m 1H), 6.476.40(m
, J= 5.8, 2H), 445(s 1H), 4.00-3,78 (br
. 3;76- 3.41 (br in, 2H), 3.24-3.11 (br s, 1H),

[00167?j 0(%%-}%})-@151:1&{59 R}é@ -1 %1 gg—(%ﬁﬁld L -yﬁalq{%%{ﬂwb d%zoé% (br
yl)pyrl% 2BU-AIC)(5 1 tiRg,=012. Binmil)n and Examnplien G@rrﬁatep(dBét lrr[g1 211
o) g g 165 FRERTAIPY G 1) 18- FHHbi e A B P eFRon 9 TBewas
added YA RE Milited®as heated to reflux for 1.5 h. The reaction mixture was cooled
to room temperature, filtered through celite, rinsed with ethanol, and then concentrated.
The residue was dissolved in methanol (2 mL) and treated with 1 equivalent of 2 M HCI
in Et,0, and the mixture was concentrated to provide the title compound (42.3 mg, 8.5%)
as a yellow solid: mp 200-210 °C; "H NMR (500 MHz, CD;OD) § 8.23 (s, 1H), 7.83 (s,
1H), 7.78 (d, J = 8.8 Hz, 1H), 7.61-7.51 (m, 6H), 7.48-7.44 (dd, J = 9.0, 2.0 Hz, 1H),
741 (t,J = 7.6 Hz, 2H), 7.35-7.27 (m, 3H), 6.49-6.47 (m, 1H), 4.86 (t, J= 5.7 Hz, 2H),
3.85(t,J=57Hz, 2H), 3 74-3.62 (br m, 2H), 3.20-3.11 (br m, 2H), 3.07-3.00 (m, 2H),
2.97-2.91 (br m, 2H), 2.19-2.11 (m, 2H), 2.05-1.96 (br m, 2H); ESI MS m/z 489 [M +
H]": HPLC (Method D) >92.7% (AUC), z = 14.8 min.

Example 59



HO r-\N O Chem cal Formula: C27H30N402 N Exact Mass

. 442.24 Mol ecular Weight: 442.55 -HC [00176]
wo-200808d4nyg t he procedure of Exanple 59, but PCT/US2008/050601

substituting (R -(-)-2pyrrolidine nethanol (200 ng,

0.513 mml ) for (S)-3-pryrrolidinol, the title

conmpound (65.7 ng, 28% waggprepared as an off-white

powder: np 145-155 C, tH NWR (500 MHz, CD30D) 6 8.18

Preparhfon 1H) of 7- 75\ A(1-82-B -MydrdGpyridiMin- - Ath{8:1 Ainda-3-y1)-4-
Hz, 1H), /.52 (d, J = (.o Hz, 1H), 7.41-7.39 (dd, J=

phenet8y1Byridin-9(H¥)-ortHiydroth®BidZ. 19 (m 4H), 7.14 (t, J= 7.2
Hz, 1H), 6.40-6.39 (m 2H), 4.90-4.85 (m 2H), 4.09-4
03 (m 1H), 3 87-3.84 (m 2H), 3.76-3.64 (m 4H),

0SBt L2k P B (m 21, 2.23-2.07 (i
oH) . VB mz 443 [M+ H + HPLC

(I\/Ethod D) 98 3% MJC) tR— 13.1 m n. Exanple 61
Prepar ati on oMeO

4- Phenet hyl - | - (1- (2- ( pi PEPELIEL y1iisPRY TS - 1H- i ndazol -
5-yl) pyridi m one dMQlyCac 1} Phide a) tert-Butyl

4-(2-(5-(2- enet hyl pyri di n 1(2H) -yl )-1H i ndazol
-1-yl)ethyP) piperazine- | -carboxyl ate WO
[0016800B4 Q8AR#HNRETS VEANOSH0D0G01e (F0.00@4 5118 mioD N DMIWBEL20

L) i s HbORAGFAe53. BT oL IO GG 265201
(66.8 PPOSEHHES Phe Ff?é@t'm{ I%IX%:(&E vpiétstnerér?rg@ ad “@ fd?q sUE Iﬂ?entﬂ‘it": Ydaction

pi perazi ne- 1-carboxylate (30
mixtur¢ S)as Shlptedreith di.00]100 e etntht@AcmﬁﬁéumId) v@h;e aqreepatager was

i,t h i fi - foll Af t [ .at
exractfi i RES 6 S12° P ot Spoi PR o e e Bl
x 100 r@By, edrivd t {Ndngl;‘p fikdOd Mahd Sdrdceht@sed OF Furiichtionrd™ flash

then” treated with IN NaOH (10 nL The aqueous

chromgtpgraphe (IHE6 23 £ seliow, {4 6 theRmeaELQc %o Bexanes/EtOAc 50:50, 60
min, 40 mL/min) gave the title compound (8.52 g, 46%) as a light orange solid: 'H

NMR (300 MHz, CDCl;) 7.94 (s, 1H), 7.85 (d, J= 1.2, 1H), 7.48-7.42 (dd, J=8.9, 1.7
Hz, 1H), 7.37 (d, J=8.9 Hz, 1H), 4.71 (t, J= 5.4 Hz, 1H), 4.44 (d, J= 5.5 Hz, 2H), 3.33
(s, 6H).

b) 4-(Benzyloxy)-1-(1-(2,2-dimethoxyethyl)- 1 H-indazol-5-yl)pyridin-2(1H)-one
OMe

MQO/S
O N Chemical Formula: C,;H,;N,O,
N Exact Mass: 405.17
’ N Molecular Weight: 405.45
o /

[00169] A suspension of 5-bromo-1-(2,2-dimethoxyethyl)-1H-indazole (4.0, 14 mmol),
4-(benzyloxy)pyridin-2(1H)-one (3.1 g, 16 mmol), K,COs (2.1 g, 16 mmol), 8-
hydroxyquinoline (310 mg, 2.1 mmol) and Cul (3.1 g, 16 mmol) in DMSO (20 mL) was
evacuated for 30 minutes under high vacuum then backfilled with nitrogen. The mixture
was stirred under nitrogen at 130 °C for 20 h and then allowed to cool. The mixture was

diluted with 20% MeOH/NH4OH (10:1) in CH,Cl, (200 mL), stirred for 15 min, and



m.). The organics were washed with brine (50 ni),

dried over Na2SO4, filtered and concentrated.
woenossa@et i on by flash chromat ography (40 g | SEO/US2008/050601

col um, 100% CH2C12 to 92.5% CH2C12/ 7. 5% McOH NHA0H

(10:1) over 35 mn at 25 nL/mn) gave the title

conpound (247 ng, 70% as aogellow solid: tH NVR (500

MHz, CDCl13) 68.02 (s, 1H), 7.68 (d, J = 1:7 Hz, 1H),

then lcyadé@ oglgo a‘]silizcagplgg.HzThelﬁoateriZ} &ds 7eh§9d (1&}@ %nh] the }_glug’wﬂh 90%
MeOH(NHz;QH) (1061)1121— G6Hi0l, ((460 rﬂlé: and Ot,herl c@nd@tratbﬂ-l) Thet r&Bluet was

d1ssolv§d %Cgrl gg}_%\’ﬁ?h%ﬂ m?lth(]gbé% lé)é “%IZH dg:'_ﬁngsr& 490 @L) ‘ﬂ'bed oyer

NaZSOﬁ5 filtereHind b()oncentrated to dryness. Purification by flash column
- Phenet hyl -1 - (1-(2-(pper a2| n-1-yl Let hyl ) -1H i ndazol -5

chromatpgnaphy i di2f- g( ASCQones lurgin hyldtmg: hivihi dethylen Nhlnlrldw and a

methanginghe i lre ORI BaaiGB 00 Ry FAS S HEP Bif 57 pfitviene

chlorlde&Ner BOtitin at 40 mL/mln) gave the title compound 4. 96 g, 85%) as a light
i’ 0X0 henet h I pyrl di n- 1&2H) yl)

orangej §Q ézoﬂ}%\/@(}?@@ }p@%@k & iBrild- (s Hk cﬁ@y(ldai’e l(@zhlz ). 7.56
l5) | S. a

dJ (eét'%g?’ 1(‘%;})7455 g/gg’%ﬁ%ltrodgﬁ aztérohgbpqggw%ﬁ g%{gitll AR

(s, 2HWASI6 (§tA+ 6 8cHAtI H)00 5D (dgmpes atHu, @H)03.32 (9 68Id t hen
treated with CH2C12 (20 nlL) to precipitate product.
The liquid was decanted off, and the solids were

1-(142! 1Pl Ry 1) - £ 13531 A€ Ko I rated

© (t{)’yi erﬁé(} ?xi?)gl‘b’ibt eli}g%?r(é)ouﬁ) q%gid%b#g(ﬂ g%?)cgﬁsé yel | ow

solid: np 280-290 COMeH NMR (500 MHz, CD30D) 6 8.23

(s, 1H), 7.83 (s,;Meén-ti\i 7.62 (d, J= 6.95 WD 2008/ 086404
PCT/ US2008/ 050601 - 105 Hz, 1H), 7.46 (d, J = 1.4 Hz,

1H), 7.30-7.07 ( 6. Shemicpldormgla:=C, F,N.00 1 Hz,

1H). 6.48 Bs (t, sacEMs 31y | 3. 57 (m
2H), 3.61-3[56%(m 8H), 3.01MU¥g G 2a? 2. 04-2. 01
(m 2H) nl z 428[M+ |—|]+ HPLC(I\/bthod D)

95. (AUC) tR = 9 | e 62 Preparation of

[00170]. (/} (gowgpr‘l)hopf no4- (benzyloxy) 1- (l (2 -Dimethoxyethyl)-1H-indazol-5-
yl)pyr1 %‘?}(?ﬁ{?’g& :(ﬂ g@g 2% Aﬁh%l)”fan‘&@ﬁﬂrﬁ&%&%?&&% M 26 ]é:' 24% fhimol)
in CH;0H 2aR stiirexefoln dXyreinh ) C 55 .6 @l ovaks lHd deilaziet @ nitfdden atmosphere.
The reaction mixture was heated at 80 °C for 2 h and then allowed to cool. The mixture
was filtered through a layer of Celite, and the filtrate was concentrated. The residue was
triturated with MeOH, concentrated to dryness, triturated with EtOAc, sonicated for 20
min and then concentrated to give the title compound (3.62 g, 95%) as a yellow/white
solid: 'H NMR (500 MHz, CDCl;) 8.06 (s, 1H), 7.68 (s, 1H), 7.58 (d, J = 8.9 Hz, 1H),
7.39 (d, J=8.9 Hz, 1H), 7.27 (d, 1H, overlapping with solvent peak), 6.12 (s, 1H), 6.05
(d,J=7.3Hz, 1H), 478 (t,J= 5.2 Hz, 2H), 4.50 (d, J = 5.2 Hz, 2H), 3.38 (s, 6H).

d) 1-(1-(2,2-Dimethoxyethyl)-1H-indazol-5-yl)-2-ox0-1,2-dihydropyridin-4-yl

trifluoromethanesulfonate



MeO ~ Chemical Fornula: C, iHL3IN202 N Exact Mass: 332
N Mol ecul ar Weight: 332.14 | [00179] To a solution of
w®20080186@04 H- i ndazol e (8.28 g, 33.9 nmol) in DMBO/(4148/050601
nm.) was added 2-bronvacet al dehyde di nmet hyl acet al
(7.9 m, 68 mmol) and Cs2CO3 (44.1 g, 136 mmol). The
reaction mxture was stirregoet 40 C for 18 h; then
the reaction m xture was diluted with H20 (100 ni)
and Et QAc (175nlL). Thgepartitioned material was
extracted with Etc( (4 x 175 nlL). The organics were
washed with brine (2% 100 nL), dried (Na2SO4),

filtered, and comsentrat egdy Rurdfi.gat irph by of | ash

chr omat ogr aphy lida gel, hexaes JmEh 0° *1% Et 3N

/Et CAc Wit . 3N, 100: OvdiQui@vek@) 498ve the title

conpound g, 46% as a |ight orange powder: 1H

NVR (500°MHz, C€DC13) 6 8.07 (d, J= 1.0 Hz, 1H), 7.92
[00171(]d 1- QF(dZ)2-5Dn|ﬂéthoi§7&hyl)7lBan(e&iSL—S éﬂhﬁﬂroﬂyﬁrl&iﬁa(lﬁb-one
(3.62 g, ]4]44 grgnol)] gvag sgsppﬁde’dz H@ (&3 unéJ a?lggsogen ’atmosphere and

ST TP 1 g B ey 1

mlnutek/bPhNsza(IS Meg.ght 9 rah8l) lﬂas[ﬁﬂ&&@ﬂ ohe partsm, lahd ol ofixture was
e el e e (20
succesglg«gy Whth saf8ted NHc1 QRd ‘é@tﬁrﬁ&?ﬂﬁfb@} an@ ober &rdlll:l‘lg SLIﬂfate and

he’ reaction nmixture was cool ed and diluted wt
concen(tﬁﬁednﬂhe Ehidud/\Bag POl i85 4@4urrCTiiru®20@8irhs Q6201 g IS(.’LOG:olumn

, Xt t th Et o
cnuingg o ot B B rflar mbints 4 o i frtipgee
methylréﬂﬂ’é '&9365_&;'3& %7%7‘/?_“ ﬁ%th}@%%le/‘)chﬁldé‘ obv&190 mif 84D BPIrhifl) tdESHovMe the

z
title compopng &4. %1)@40851’@ asrrderhite sodidy | HMR (SR8 MHaI GREL) £0 (3 1H),

7.69 ((ﬁ; 0GRy, th@: (dg %*%g%BQH)'\H BX3Gt  MBsg 11,33 0337 M 54

| ecul ar’
(dd, J=8.9, 1.8 Hz, 1H), 6.61 (d, J = 2.7 Hz, 1H), 6.31-6.28 (dd, J= 7.6, 2.7 Hz, 1H),

477 (t, J=53 Hz, 1H), 4.51 (d, J= 5.3 Hz, 2H), 3.38 (s, 6H).

e) (£)-1-(1-(2,2-Dimethoxyethyl)-1H-indazol-5-yl)-4-styrylpyridin-2(14)-one
OMe

N\N Chemical Formula: C,,H,,N,0,
/) Exact Mass: 401.17
N .

Molecular Weight: 401.46

[00172] 1-(1-(2,2-Dimethoxyethyl)-1H-indazol-5-yl)-2-ox0-1,2-dihydropyridin-4-yl

trifluoromethanesulfonate (2.66 mg, 5.95 mmol), phenylvinylboronic acid (2.23 g, 14.8
mmol), K,CO;3 (2.05 g, 14.8 mmol) and PdCl,dppf (500 mg, 0.595 mmol) were stirred in
DMSO (15 mL) under vacuum for 30 min. The flask was flushed with nitrogen and the
mixture was heated at 80 °C for 1 h. Upon cooling, the mixture was diluted with
methylene chloride, washed with 5% lithium chloride solution (5x), dried, concentrated,

and the residue was purified by column chromatography (120 g ISCO column eluting



[00181] To a solution of
2- (5-1o0do-1H i ndazol - 1-yl) - 1- net hoxyet hanol (360 ny,
wam8/08@ml ) in CH2CL2 (10.0 ni), MeOH (10.0 neQT/HSIHOS/050601
AcOH (4.0 nL) was added norpholine (295 ng, 3.39
nmmol ) and pi col i ne-borane conplex (120 ng, 1.13 mol).
The solution was stirred atj@nbient tenperature for 15
h. The reaction m xture was concentrated, diluted
i e e g S b L. gragignt 100%
methylbies ichlowide htol NIONa Gré¢tlidh0 ]/ @mmbhiaamektenct (HCt)edver ©A mit GAc40

(3 x 50. . The organi r i g
mL/mib} 1 BRRie i e GROBRET L 2 ©. BIFt | B NI B MH (£D0D)
8.06 (S a9 By DAL, grhy 7 HL2 1), 1762750l (Hme[),einm_m M, 5B, 7.23 (d, J =
met hyl ene  chl ori de and a net hanol/amoni a m xture

16.6 Ha 019 gadrrerft o Hootblmét dlerie ko Iidb or-0 5084,/ 7.3,
t
s 1 U B PO ne) Hha T s 16 15 Sadlad TS b aer

tH NMR (300 MHz, CDC13) 8.08 (d, J= 1.0 1H), 7.90 (s,
1H), 7.7.62-7.561§dd, J=8.8, 1.6 FE,.lkg 7.23 (d, J=
f) 1-(1628-Pgmethoxyethy) 47/-mdazoj=S-g)-¢-phenethyipyridim2@Mane =" 4. 7
Hz, 4H), 2.85 (t, J= 6. Qu2H), 2.48 (d, J= 4.7 Hz,
4H). c¢) (E)-2-thho§¥b4 styryl pyridine OM N Chem ca
Formul a: C 14H13NO Exact Mass: 211.10 Mol ecul ar
Vi ght: 211.26 [00182] 4« Bronp- 2- met hoxypyridine (1:85
g, 9.84 nmmol), - y)vi ny§iEBrdHieYe aetlgN@4. 3 g, 30
ol ), 1208 (¢ 04,50 i) apo TAE (HL
(di phospheny! phosbhi no) f er r ocene S
[ al | adi um(11) (Pdd 2dppf) (400 ng, 0.5 nmol)
Fred in DVBO (15 nlL) under vacuum for 30 mn.

R R T R R e

(2.08 ¢ O 1 BB wad RRFedGO @HOH (fdvemL PTor Ul Bndéa siitflidedl tlaBflosphere.
wi th met hyl ene chloride and washed with 5%/ ithium

Palladigm @5t fatkon 6ol @b wgh addsd) undgr ndger ereaspherat ad, the puxturpewas

. resifgue . urified;. I r | L]
e e A e
reactiohh@ixturt [véas stiempainder §i 1) Jit@osihdld) ata®oantedipari@@edbt 2 hlkhd

NVR (300 MHz, CDCl13) 6.8.12 (d, J= 5.2 Hz, 1H), 7.51.
then ﬂ(lsrhed Z’Fﬁh, nitrogen ¢ 0xmi -mThﬂ Hyixtuge pas Glteygd (tbﬁouglp.ﬁa,laﬁ_r 9§ Celite,
S ofjltreffé - - T i ' ith_ M
and G TRy SDRETUE oy T R S SO 20
concenBbikd1ibNGBve Eheatitte ddngun@ {B712, 84%) as a orange solid: "H NMR (300
MHz, CDCls) 8.04 (s, 1H), 7.68 (d, J= 15 Hz, 1H), 7.57 (d, J = 9.0 Hz, 1H), 7.44-7.36
(dd, /=89, 19 Hz, 1H), 7.36-7.28 (m, 2H, overlapping with solvent peak), 7.26-7.18
(m, 3H), 6.51 (s, 1H), 6.16-6.06 (dd, J= 7.0, 1.8 Hz, 1H), 4.76 (t, J = 5.3 Hz, 2H), 4.48

(t,J=5.3 Hz, 2H), 3.36 (s, 6H) 3.01-2.90 (m, 2H), 2.90-2.76 (m, 2H).

g) 1-(1-(2-Hydroxy-2-methoxyethyl)-1H-indazol-5-yl)-4-phenethylpyridin-2(14)-one



Mol ecul ar Wi ght: 213.28 [00183]
(E) - 2- Met hoxy-4-styryl pyridine (22,15 g, 104.8 mol)

wo®stsasol ved in MeOH (400 nmL) and degassed RET/HSH08/050601
nitrogen streamfor 10 m nutes. Palladiumon charcoal
(10% wet, 5 g) was added and the reaction m xture was
stirred under an atnosphergoonf hydrogen for 24 h. The
reaction m xture was degassed again, and the catalyst
was renoved by filtratigg. Concentration of the
filtrate provided t]\geg) itle conmpound (22 g, 98% as a
green oil: 1H NMR (500 , CDCl13) 6 8.04 (d, J=5.3
Hz, 1H), 7.29-4.24mN2H), 7.21-7.15 (m_3
6.69-6.67 (m il 4/(\15, 1?-‘)6“1”%%1\1;[};16%293172331

2.91-2.89 (m >78772. 84 ( ﬁ?\

f Jn-2(111) - one ngﬁl—lﬂ NaH Al For mul a:

/| Exact Mass: 199.10 Mbl ecul ar Wi ght:

0184] 2- Met hoxy- 4- phenethylpyridine (22.0 g,

0017472 W95 51150 o SUFEDL el YLLK -
2(1]ﬂ-75h6(1 tmgl dae mmsl)dnssml mdrmnwweabhtéd&athrdqhe@mdﬂﬁam mL,
re- concentrat ed until nost

2.0 M} h@h% éﬂ’l\ﬁé‘?ﬁ wn%\ae%@bﬁt @nQe ey &8 h. Filpvedoio) el ard thep .tlre@f@figvath

H,0 (er lfg% Sxﬂrgc%trlké"'u{ag e%fg!ié%éd @gﬁ (Eg?%‘té Uﬁg@; /5.1}5%}}}&6‘&1& N2,SO04,
ﬁlteredZﬁmecﬁl&eﬂt@dtedDm' /gNSZtﬁ@%thl@Sﬁﬁ@ibund 1032 gs 8% ek ga @ahdedsolid:
H 500 DVSO-d6) 6 11.31 (br s, 1H),
ESIM%”QN%E‘{[ HﬁZHéH) 7.17 (t, J= 7.1 Hz, 1H), 6.10-6.08
(m 2H), 2.85-2.82 (m 2H), 2.70-2.67 (m 2H). f)
1- (1-(2-Morpholino
h) e(ts’bnu()l (2%3+Hhsdhq>cypysowiyl=l4yl}ﬂtiarh)etﬂﬁquml'rﬁiyh-42plmmth®lmeridin-
d eNN O N~_ 0 N Chem cal Fornmul a:
2(1]10@% hﬁ%ﬂﬁfﬁ P1%%Exact Mass: 428.22 -HO Mol ecul ar Wi ght :
428.53 01-511 [00185] #osuspensi on of
4-(2-(5-i0do-1 H ndazol - 1-)yl ) et hyl ) nor phol i ne (160 ny,
0.45 mmol), 4-phenethyl yri di n-2(1H)-one (100 ny,
0.49 nmol ), K2CO3 (68 rrg, 0.49 mol),

8- hydr oxyqui nol i ne (10 0. O%Zemqgfarpljo ulaangl HCuI\} O(100 g,
0,52 mml) in DNS Exact Mass: 422862228 o
Molecular Weight: 428.53

[00175] To a solution of 1-(1-(2-hydroxy-2-methoxyethyl)-1H-indazol-5-yl)-4-
phenethylpyridin-2(14)-one (200 mg, 0.51 mmol) in MeOH (20.0 mL) and AcOH (2.0
mL) was added S-3-pyrrolidinol (134 mg, 1.54 mmol) and picoline-borane complex (55
mg, 0.51 mmol). After stirring at ambient temperature under nitrogen atmosphere for 2.5
h, the solution was concentrated, treated with 1IN HCI (10.0 mL) and stirred vigorously
for 30 minutes. The mixture was treated with NaOH (10 mL, 1M) and loaded onto an
SCX-2 column. The material was eluted with 7N NH; in MeOH and then purified by
preparatory HPLC. The residue was then loaded to onto an SCX-2 column, eluted with
7N NH3 in MeOH and concentrated. The residue was treated with 2N HCI in ether to

make the mono-HCI salt. This material was further purified by triturating with hot 2-



(2 m) was evacuated for 30 m nutes under high vacuum
then backfilled with nitrogen. The m xture was
waeisogdounder nitrogen at 130 C for 20 h and PE¢EES2008/050601
allowed to cool. The mxture was diluted with 20%
McOH NHAOH (10:1) in CH2C12 (80 nL), stirred for 10
mn, and then | oaded onto -aj@ lica plug. The nateri al
was el uted through the plug with 20% MeOH NHACH
. & Ne rogi e
propa o B e R e B e e i vh C L 470
MHz, @DIII};) S d3 @ndHhr7. 8i2e(d(1 =X 1012, bH),,7. Hr(ded==8@veHz, ll‘ﬂia)ZSS@d (d,J

75 B LA S AT R A o T R Sy Pt

1H), 638Lb6 4D erTQHljlacﬂ@’y E(31;WIJHﬂ5 2|\hﬂfp4 45n(semfr4 -9 Vigq 8 mt bHP 3.76-
title conpound 0% as a l'ight yellow solid:

3.41 (bypn.22%40), 359 @llt(bf NI\IIH)(S@@%Z M—Iﬁm s ap—8. 88 (18243, 2. ii-l)l 90

(brm, é%i%ﬁ My e g2 o, PRy P GadBod By oA 0Py RUCE 1y s .
Hz 7.30-7.23 (m 4H), 7.20-7.17 (t, J = 7.2 H,

1H), 645(m 2H), 4.94 (m 2H), 4.07 (br in, 2H)),
3.84-3.78 (m 4H) 3.6Exmpledl) 3.34-3.26, (m 2H,

PreparYET LRI YLD BRUME Ve RS AKIrolRi2 P BeRfl) 17-ind Dot 5-y1)-4-
2.92-2.89 (my ZH); ESt M6 Tz 429 [M+ H +, HPLC
phenethiNpyritial 2 D)H »=@R%vAIdEloride R = 131 min. Exanple 63
Preparation of
4- (Pyridin-2-yl met hoxy) - 1- f) -(2-(pyrrolidin-1-yl)ethyl
)-1H i ndazol -5- yl) pyy (1H) - one di hydrochl ori de
a) 4-(Pyridig- ng%wax )p ri dichgnichrroxivdec WO N,0,
2008/ 086404 RCT 08Y 050601 _ 10%xad\Mast: 4Chani cal
For mul a: C1IHIQ 0 Exact MassMolgQR: Weight: M3lsecul ar
Wi ght: , N [08&86] 2-Pyridyl benzyl al cohol

, 15.3 nnDI) was di ssolved in 1, 4-di oxane (25
and NaH (0.92 g, 23 mmol ) was added. After

[00176ﬁ lfzcgfo%%g{ &QCWBF %Xarg%le?ya%gp ?lﬁg{lﬂlglg (kk-ﬁ-)j n‘:ag rohdlne

methamﬂS(ZO(hmg, &5 f3omnib Dh faat (S3-36prrolidieni, tdeotitiengompdiad (65. 7 mg
m xture s purified by col umm hr

28%) Nepsr oIt aF Lﬁfg wgltwp¥>wdﬁret F3A e A6 glaﬁgg\?%( 308,

CD;OBFb Rarols/ WA Y4 ]1@{)1)/ 72962880 110086 7 52 do /=

net hy Iene chloridé to 90% net'hyl ene” chloride over
7.5 HzxilH), a7t 410 .39L(ddj AF & D 1p? blej thd), t7HS 171101 (en, Bpb th (6(702 Hz,

), s b Tl A28 5. oot Phed G Tt 57 T iy 2

3.76— 33645(617 4B 193 1133 (riU'ﬁH) B. 8474% 84 (mJ2H), 2. B-H27 GHpH), 2.03-1.84
(m, 2H). ESI MS m/z 443 [M + H] HPLC (Method D) 98.3% (AUC), 7z = 13.1 min.

Example 61
Preparation of 4-Phenethyl-1-(1-(2-(piperazin-1-yl)ethyl)-1H-indazol-5-yDpyridin-

2(1H)-one dihydrochloride

a) fert-Butyl 4-(2-(5-(2-oxo-4-phenethylpyridin- 1 (2H)-yl)- 1 H-indazol-1-yl)ethyl)

piperazine-1-carboxylate



6.92-6.89 (m 2H), 5.23 (s, 2H). b)
4- (Pyridi n-2-yl met hoxy) pyridin-2(1H)-one 0 NNH

wahesiosabs Formul a: CLl1Hi ON202 O / Exact Mass: PORUSZ008/050601

C. I ~Nr Mol ecul ar Weight: 202.21 [ 00187]

4- (Pyridin-2-yl met hoxy)pyridine 1-oxide (9.0 g, 45

mol ) was heated at 140 C i@y acetic anhydride (100

m.) for 2 h. The solution was concentrated and then

heated at 80 Cfor 1 in a mxture of MeOH (50 nl)

and H20 (50 pgi). eNresZ‘t nt bl ack solution was
d

concentrat edj an e mesi nas di ssol ved |n hot
i-PrOH (40 N (250 nL Xac I;I 3
m Xt aced in the freezer for,,

6gsolld
off to provide the t| e conpou (19
¥ as a brown solid: 1H NWR (300 MHz, DI\/ISOd6) 6

[0017 ’7]] dtl}o%l\?gy e pig%durqzosfgﬁl%npl%S%g) aubstjmtr-;% éer,t_]]zutyipbperazrne-
1- carb%g;l‘ﬁe 7(3 661 rﬁgn O I am1¥10§6for d%S’)-‘i gayrroﬁdrlﬂél tﬂié")trtle5c&€sorhn85was

prepargd with (asmocﬂﬁpd wgyk up, as f(l)_Plows After strrrrng at room temperature for 2.5

h the fedp [ WfECos TR I 10 Q" Bkt Pr ot Al then

treated A2 @N&ﬁﬁ&ﬁ/{@@nﬁﬁ TLS20R3(,90060% waslekaact&i Qith Eitb@[@(e al 50
Formul a: C24H27C12N502 N Exact Mass: 487.15 N j

mL). %lleézfemms vieiegwashed ggthyhrined SPHok,),, dyied| wr@@zsﬁzt,sﬁltqr?deand
1 f 0
concerfiydeh BUliRatjon By fsh ehpomatpergphy (40 2 ISGQ colymn, 100% CFE.CE
to 92. 5’3@ CI8:(193 ShadleDHNG,OH (10:1) over 35 min at 25 rnL/mrn) gave the title
ridin-2- Inethoxy) r din-2(1 one (100 ,.0.5
ComPOHﬂ%fg 7iRe S(quleyv % e'# M&é@& (fl? 2802 &, TH)
7.68 (cFefI&';}nﬁ H%' hsr) wi Std;%iSJhij@‘H(zyq}']!))n@h! nesd @gem;a 8. 9%%& 1H),
7.33~ 7r12ﬁ3(1n) 3HDhé 2|4=r')’<t21u(m 3Hp . Pl (a;:Hd) wndeb. 10ddquuhf 7oy 130z, 1H)

53 (g 358 207 50 T8 D L o oMok S8R D Zar? bl

2H), 2r4<gqgn4}§)mpqgghlupg) diluted with CH2Cl12, washed with
brine, ‘dried over Na2SO4 and concentr at ed.

Purification by colum chromatography (12 g I SCO
by SOl W&l R b BipTBL VT SHS G BF 880”89 13y ridin-2(1H)-one

dihydrochloride
0 N, W
N NH
N Z Chemical Formula: C, H,,N;O

| Exact Mass: 427.24
= . Molecular Weight: 427.54

[00178] A solution of ftert-butyl 4-(2-(5-(2-oxo-4-phenethylpyridin-1(2H)-yl)-1H-
indazol-1-yl)ethyl)piperazine-1-carboxylate (247 mg, 0.468 mmol) in MeOH (2 mL) was
treated with 2N HCI in ether (7 mL) under a nitrogen atmosphere. The solution was
stirred at room temperature for 2 h and then treated with CH,Cl, (20 mL) to precipitate
product. The liquid was decanted off, and the solids were triturated with ether (3 x 100
mL) and concentrated to yield the title compound (161.7 mg, 69%) as yellow solid: mp
280-290 °C; 'H NMR (500 MHz, CD;0D) & 8.23 (s, 1H), 7.83 (s, 2H), 7.62 (d, J = 6.95



met hanol / ammoni a m xture (10;1), gradient 100%
net hyl ene chl oride to 80% net hyl ene chloride over 30
worovsase4®b nl/ m n) provided the free-base. Thi BCT/US2008/050601

material was dissolved in nethylene chloride (2 nli)

and treated with 2 equivalents of 2 NHCL in Et20 and

the mxture was concentrategsto provide the title

conmpound (61 ng, 25% as a white solid: np 120-131 C

i ggu Yo R} (B0 ) 8-Bg 7/

He, 1G5 gD, TS PR Pt g 2500 (L1 U
6.48 (s7 1H8, 4.95 (tJ£=75.85, BH), LB (m7218R 376493 Stm(m3BH), 3. 07166;87(11642H)

2 ou- s omoiy istagd i By g, 818 Rfedit f 5% 3. o -

1nomm 2.8 Hz, 1 H), 5.46 (s, 2H), 4.87 (t, J 6.0 Hz, 2H),
386 (t, J =6.0 Hz, 2H), 3 70-3.69 (m 2H), 3
,18-3.,13 (m 2H), 2.18-2.15 (m 2H), 2.03-2.00 (m
2H) ESl M5 mz 416 [Me n_}ﬁl@ HPLC(I\/Et hod D) >99%
o P

a c ,. 5 pBe
onehvélrdéh]b%@yl) 1H d 1-5- yl)pyrl di n- 2(1H) one

hydr ochlori de a)
((5-Chl oropyridi n-2-yl)nmet hoxy) pyridi ne 1-oxi de WO

08640 8/050601 - 111 N+O Chemi cal
a)l(zégﬁw?tﬁoxy&ﬁw’ﬁgéfﬁﬁé%? ‘tﬁ’OBa%ct MBss: 236.04 CL
Mol ecul ar Wi ght: @&6. 65 [ 00189]

5- Chl or 0- 2- pynjyibenzyl al cohol (4.9 g, 34 mmol ) and
4-chl oropyri di ne- NY  oXxiCognidaZoddhlags, IRAN, a0l ) wer e

react ed accordithg- o ExanpllxadBassgtep a) to prow de
the title oF ngt™ ( 2. 2Mgleculag¥ichiis3%al4t an solid ' H NMVR
(300 MHz, CDBC13) 6 8.58 (d, J:22Hz 1H), 8.13 (d,

[00179; ‘EJ ?g fﬁ'ﬁmn %ﬁédlocﬁﬁzﬁf Mz%l a8 é d3‘3 ; m‘h}olg @NFSB_&]W mL)

was adde@Q-Hrsmo&ddjalddhyde dimethyl acetal (7.9 mL, 68 mmol) and Cs,CO; (44 lg,

136 il e S eIt AEOBY A B e RS i
was dﬁﬁ@d Qdth MbEqBb %L)V\ﬁhcglEttOAg 78mL). CriaNodr3GoR4E] mater(1a21 yas

(5-Cnhl oropyridin-2-yl)met oxy)pyrldlne 1-oxid
extractgd v@tmErﬁkzét X4 Wa$75 mdact Bt axgooics were vastiedawiph &rigd (2 x 100

mL), GE R0 HRRY ) folRertetef DT ROl B°8 Brorpiorynhy
(silica Zel3 hElanesl With 0/1Q1E{NS8+OAd with=0.1% Et;N, 100:0 to 90:10) gave the
title compound (4.49 g, 46%) as a light orange powder: 'H NMR (500 MHz, CDCl;) &
8.07 (d,J=1.0 Hz, 1H), 7.92 (d, J= 0.5 Hz, 1H), 7.60 (dd, J=9.0, 1.5 Hz, 1H), 7.28 (d,
J=9.0Hz, 1H), 4.71 (t,J=5.5 Hz, 1H), 4.44 (d, J= 5.5 Hz, 2H), 3.33 (s, 6H).

b) 2-(5-Iodo-1H-indazol-1-yl)-1-methoxyethanol
OH

Meo/g
Chemical Formula: C, H,,IN,O,
N Exact Mass: 317.99
y N Molecular Weight: 318.11
1
[00180] To a solution of 1-(2,2-dimethoxyethyl)-5-iodo-1H-indazole (920 mg, 2.77

mmol) in THF (20 mL) at 40 °C was added 2M HCI (20 mL). The solution was heated at
70 °C for 18 h. The reaction mixture was cooled and diluted with H,O (60 mL). The



8.4, 2.5 Hz, 1H), 7.56 (d, J = 8.4 Hz, 1H), 7.34 (d, J
= 8.3 Hz, 1H), 6.21-6.19 (dd, J = 7.2, 2.5 Hz, 1 H),
wh2®3/0§dp4 J = 2.4 Hz, 1 H), 5,18 (s, 2H). c) PCT/US2008/050601
4- ((5-Chl oropyridin-2-yl)met hoxy)-1-(1-(2-(pyrrolidin-
1-yl)ethyl)-1Hindazol -5- yl)pyridin-2(1H)-one
hydrochloride D 0 N N Chem@al Fornul a: C24H25C12N502
O fj N Exact Mass: 485.14 Mol ecul ar Wi ght: 486. 39
aqueod'slcilm)gt:are [7\9%”89( heted w1th EtOAc $3 x 50 mL), dried over, Na,SO4 and
Br ono- | pyrrolidin-1-yl)ethyl)- H-|ndazolez(s200
concemgttedOLOGﬁeldmhﬁ fitleacronpound (737 mg, 88%) as a light brown solid: ESI MS
- -chl oropyri di n- 2-yl) net hoxy) pyri di n-2(1H) - one
WZ“?E&%&F@,' 0.68 nmol) were reacted according to the
procedure in Exanple 63 (step c) to provide the title

b) 4- (zcr:rgnggg%q{ glag,g)l_\{gl)%gg%fg,?%%%e PCT/ US2008/ 050601 - 112

br-own 95-101 C deliquesced; 1H

NMR (500 Mz, cosogr 8 63 (s, 1H) 8.23 (s, 1H).
800798(dd 21HZ 782(d J= 19 Hz,
1H), 7.79 (d, J= 2

overl apping d, J g}ll%z&cal S,S 3 3 ¢ QN’(? 44 (dd, J=
8.9, 1,8 6 41 6 39M()@q’j s ,19 Hz, 1H)
6.16 (d, J y , 1H)

5.9 Hz, 2H), 3,86 (t, J :5.9 Hz 2H) 372(m 2H)

[00181} 190 3 sb&tlbmof 22(‘3)—1,od8~1118rnaai5-1(y1) 1 2idthoxZehandl, (980 iy, 1.13
+; HPLC (Method D

97. 4%
mmol)(mu@)HzcizR(LO (ilmb) nM<? Pb(é | @Lgsandr AR Onmby) was added

o 23 RSN ISLI  TEEA o

The sdlingom eas sfroedrat ambﬁﬁtﬁtdﬂﬂ)@ﬂd‘sieﬂr@ foNlB(thTlMamctK&Mﬁnﬂ@re was
Mol ec I ar Veig

concenyratgg dHied gt PM@E & . a;nfi)s frﬁ% P §pbientigmpgietuse ADRM
minutes 1, ﬂledhﬁbfﬁlﬂ'eoﬂﬂ hﬁﬂ@ ‘bﬁsw X’l’ltH: '1Nf Nh@HOU‘@td‘ ﬁﬂﬁsdlﬁltife@(ﬁ%&%d with
(55 nmol ) (E) - phenyl vi nyl bor onic acid
EtOAq 5{35 50 mL) The orgamcs Were dried (Na;SOy), filtered, and concentrated.
Purification by flash chromatography (12 g ISCO column, eluting with methylene
chloride and a methanol/ammonia mixture (10:1); gradient 100% methylene chloride to
90% methylene chloride over 30 min at 20 mL/min) gave the title compound (164 mg,
41%) as an off-white powder: "H NMR (300 MHz, CDCl;) 8.08 (d, J = 1.0 1H), 7.90 (s,
1H), 7.7.62-7.56 (dd, J = 8.8, 1.6 Hz, 1H), 7.23 (d, J = 8.8 Hz, 1H), 4.47 (t, J = 6.9 Hz,

2H), 3.64 (t, J= 4.7 Hz, 4H), 2.85 (t, J = 6.9, 2H), 2.48 (d, J = 4.7 Hz, 4H).

¢) (E£)-2-Methoxy-4-styrylpyridine

= >N  Chemical Formula: C1 4H13NO
| Exact Mass: 211.10
Molecular Weight: 211.26

[00182] 4-Bromo-2-methoxypyridine (185 g, 9.84 mmol), (E)-phenylvinylboronic
acid (43 g 30 mmol), K;CO; (40 g 30 mmol) and [I,1’-Bis-
(diphosphenylphosphino)ferrocene]dichloropalladium(Il) (PdClLdppf) (400 mg, 0.5
mmol) were stirred in DMSO (15 mL) under vacuum for 30 min. The flask was flushed



ng, 3.6 Mol ) were reacted according to the procedure
in Exanple 58 to provide the title conmpound (108 ng,
wQoB/0smoa yel | ow solid: 1H NVR (500 MHz, CD3OE)T/6SBNRE50601
(s, 1H), 7.89 (d, J : 1.4 Hz, 1 H, 7.82 (d, J =8.9
Hz, 1H), 7.69 (d, J = 7.1 Hz, 1H), 7.66 (d, J= 7.4
Hz, 2H), 7.53-7.50 (dd, J=8®, 1 7 Hz, 1H), 7.42 (t,
J=7.,1 Hz, 2H), 7.49 (d, J= 15.4 Hz, 1H), 7.37-7.33

with n(tm_,ggﬁ Hind the IixtHe Wi featdt 5290 PO forS3@%hiR: HMpddneoditdle; the
6. 75 (s TTH A8 (1 T="6.0 Fz, 2H) .3 87 (1, JJ=
mixtur6. QasHelutRdH) witls etk Bers7 chlovideland 8ashad it Snlithidi) chloride

Ty A R b T e el o
chromﬁ&%‘é’?gﬁ (ﬁﬁcapgﬁpﬁéﬂinbgahﬂf adirdtbeort hyl 75:05) to provide the title

yrrolidin-

compouyqi Ib%gl ?%)—a& mzwe— &L yHYNYIR G0A M, GHChnh&8.12 (d, /= 5.2

e 1HRGSEOR R F i UeaPiul B SR oRiNag® th et 153
Mass: 448.20 N Ml ecul ar Weight; 448.99 -HCO [00193]
d)2-1\/EeE) 1-(1- (2 (Pyrrolldln 1-yl)ethyl)-1H i ndazol -5-yl)-4

SropyyrpienethyiRyoding) - one (110 ng, 0.26 mol),

amoni um f or mat e (35Mgg 0.59 mmol ) and pal | adi um on

charcoal (5% wet, 0 ny) ed in MeOH (10
nm.) and refl uxed Cp%lcalbcmfma% ISHLI)n Upon

cooling the Sld were filtd gffltzfagnzgthefiltrate
was pur| by preparatlve HPL to provide the
free base~.onversion to the hydrochl ori de as in

T N AR TR R S T LM T o
MeOHS(% I§]|§_II)Z ailléi'l)d’egz?ssé,scﬁ v&(ﬂ‘ﬂ ‘Putl?ogen sgrearﬁhfor :Hfl)mantego I{a‘ﬁadm]m on
charcoal:(ls)%, wio 5H%,) VSt&d) addkd&i}}dﬁlﬁ&ea(tmn Mure?wisg s‘(um:d ]Jhble;r an

.56-6.5 J 9 Hz, 1 6.5 1 4,
stmosire gEhElrobénfor T §- *thegrigefmpiiire e Tagubied agl. aip The
catalys€ |"alas %Iﬂ&/eg fiftratiodH) Co%c&@raﬁo@&)f(me Biehie provRRd2thd2title

2H) , 1215(m2 2.03- 2. m 2H); ESI M

componni (18 ﬁ[s&wasra]green S MR (98 5170008 ABCY, (U R 3 Hz
110, T2 A ARGy n. (o SRR, FRSTRAT iy 100, Sty kS At

3H), 23200 85wl YY1 gm_a-842{(nlm{-),one di hydrochl ori de NJ

e) 4-Phenethylpyridin-2(1/4)-one

NH Chemical Formula: C{;H;NO
= Exact Mass: 199.10
Molecular Weight: 199.25

[00184] 2-Methoxy-4-phenethylpyridine (22.0 g, 102 mmol) was stirred in
concentrated hydrochloric acid (200 mL) at 120 °C for 18 h and then concentrated. The
residue was dissolved in MeOH (100 mL) and made basic with 6 N NaOH and re-
concentrated until most of the solvent had been removed. The solids were filtered off,

washed with water and dried under vacuum to provide the title compound (21.3 g, 95%)



O \ N Chem cal Fornula C25H29C12N50 N Exact Mass:
485.17 Mol ecul ar Weight: 486.44 'fl N H 2HCL WO
wQod8N886404 PCT/ US2008/ 050601 -114 [00194] PCT/US2008/050601
4- Hydr oxy-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1Hindazol -
-yl)pyrdin-2(1H) -one (120 ng, 0.37 mmol) and
benzylam ne (0.3 nL) were ifrgsadiated in a mcrowave
tube for 20 mn at 300 W Purification by colum
as a b QIR A9NaARY(564 Rz, '13?@@0094 W £l s nQH%jW‘ ir7ethl, smy,
etate and a rret hanal /ammnl a mxture
7.17 (thl adi. Bz, AN % I&-hy¥R (g éHatk8542cﬁQE{Wo2éi)h?y VOaR:@I anekbver
30 min at 25 nL/nmin) provided the free-base. This was
converted to the dihydrochloride as in Exanple 64 to
provi de-{he-Modhglisd ik dh30 0By 1)-4281% Ip@ridif 12l PA-on
" sol id: (tt@ bld 4 NI\/R %5(())0 m,&%tgz)p§6y8. é%’%o ©
hydroc@@rlde) 7 90 (d, J = 1.8 Hz, 1H), 7.87 (d, J = 8.9
Hz, 1 H), 775(51 7.51-7.49 (dd, J = 8.9, 1.

, 9
Hz,1H),74073 733730(dd385,4.3
Hz, 1H), 6. g@gﬂ 4.90 (t, J =5.9
HZ, 2H) 4, CﬂenﬂcalEForgluialZC%}%h%OZ
3.77-3. , 3. 18 3. 13 (m 2o MRs: 1782, 13 (m

m 2H)G1 ESI M5 m Mol ldr W dight-4 3953 ; HPLC
@) >99 % (AUC), tR = 12.9 mn. Exanple 68
Pr epar ati on

[001851 ( SpERensign ﬁfé (Yt dedey i A= 111d3(191-{421)€t|hy191?1@mh911¢?«(]159lﬂ}%t0|~f‘5

2 I
o EOOREEL T OAPHLE e 20340 00 ol S8 gl 0P
mmol)%ydﬂt\iicﬂm{rlliélmaltg%(l?ﬁgg(lrglogg rﬁﬁlc’ilb%ﬁd:il\lml EXCACS, (msmmcﬂ)lia OISO
ar |
(2 mL) we, |e§4<>&at§ d ok ROXYPHIPFS BiRdse hegilsvzﬂl%m therpbagkiitied wifh pitrogen.

The mﬂx’t:t)re %va% %flrr(a(ﬁ ﬁhcﬁ%‘t‘tnﬂo%ﬁ %F%%() V¢2 %‘32)02&7/ %156 h?t? aﬂcﬁvé%i to%@? kThe

mlxturms)dlhnmdemh 20YeebleOml/NHyOHo( 10elnen (CH,61) (8@rnjL)j sgas@ &f 10

min, ali\{\(qnbpgjg t r o &8@ t : equ aﬁﬁ%h%g&:rlta Whs E:l%%elértﬁrougﬁ the plug with
20% M&BHNH;UH l(nme)nml EHAEp ovenl) h4é théﬁuaon@en&%%dmmie)rem was

and the reaction mxture was maintai ned at 100 C
dlssolvlgdd@EHaCIZ washed with LiCl (4 x 100 mL) and brine (1 x 100 mL), dried over
Na;S0,, filtered, and concentrated to dryness. Purification by preparatory HPLC,
followed by conversion to the HCI salt in methanol with 2N HCI in ether provided the
title compound (59.3 mg, 30%) as a light yellow solid: mp 240-250 °C; '"H NMR (500
MHz, CD;0D) & 8.23 (s, 1H), 7 82 (d, J= 1.4 Hz, 1H), 7.78 (d, J = 8.9 Hz, 1H), 7 56 (d,
J=176Hz, 1H), 7.47-7.44 (dd, J = 8.9, 1 9 Hz, 1H), 7.30-7.23 (m, 4H), 7.20-7.17 (t, J
= 7.2 Hz, 1H), 6.45 (m, 2H), 4.94 (m, 2H), 4.07 (br m, 2H), 3.84-3.78 (m, 4H) 3.63 (m,
2H), 3.34-3.26, (m, 2H, overlapping with solvent peak), 3.00-2.97 (m, 2H), 2.92-2.89
(m, 2H); ESI MS m/z 429 [M + H]; HPLC (Method D) >99% (AUC), #z = 13.1 min.

Example 63
Preparation of 4-(Pyridin-2-ylmethoxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-
vDpyridin-2(14)-one dihydrochloride

a) 4-(Pyridin-2-ylmethoxy)pyridine 1-oxide



ni trogen atnosphere for 16 h. Upon cooling, the
m xture was purified by colum chromatography (12 g

wo 30®0gabum el uting with nmethyl ene chl ori de aPdiI/ES2008/050601

met hanol / ammoni a m xture (10.1); gradient 100%

met hyl ene chloride to 80% net hyl ene chloride over 30
mnat 25 nb/mn) to provideoghe title conpound (225
ng, 83% as a green oil: "H NWR (500 MHz, CD3QD) 6
8.63 (d, J=4.7 Hz, 1K), 8.15 (d, J= 5.4 Hz, WO
2008/ 086404 PCT/ 27) 8/ Omglgealpom;ldia c 40, 7. 71-7. 67

(dt, T B3 e 01674 He, 1 H),
7. 40 (d % He, 1H) Mole%&ammgw 6.4 Hz, 1 H),
72271 =72 4.7 Hz, ,706(d J =5.4

0018 cp I'Séxvyﬂze%- e éff'dyl e %5%‘%%9 IRl giong 2

mL) ageNndal0.9D rg‘rul}i mrﬁdl$ HﬂzzﬂsN%@ddd EXAﬂér Masidg 21430l Ininutes, 4-
Mol ecul ar Wi g 4.26 N | fiﬂ?
chloropyrjdinge: ln\oétxrﬁ@xgl-w gzl(éymn@ﬂ)nwzs 3’#19‘ Ay shsyFepefiqrempgarg was
3 )oWaS S d n
heated”ﬁ;ragsédatwft? ad/\ﬁ [ P g%e(%(aisl%{ egir% PM% Qéo(‘?‘ﬁg)n%% )glse 9 G'y column
chromﬂagﬂaghiy uOong c @ oablumbO%lutwet ,with ghethglenaddddridn dand a

methagJGrBRaR PORSA 1) BRI ALD GRS nG FEOUAS DA Acegayiene

chloridAfeP 38Mintah Q0 HRhah YS! ﬁ)t’b@ﬂ@\fﬁgtlﬁé’ chinbbuRt d68D me 38%) as a
Concentration of the filtrate provided the tit

brown solih OHNIMR( (300 Migz, @D%) a8.6a-yoeém, bil), 8. lﬁH8NIOF2m(, 800, 7.74-

773 (ﬁ"ﬁ%ﬁz ﬁgg%ﬁg% i OIt7 85511 ';FQJ 7“{% 7,99 (d12)=,( 3 07 1)

6.92— 6789](41172}@05(2@‘(13 23B. 7 2, 5.1 Hz, 7.08 (d, J =7.6
., 6.71 (d, :54Hz 1H) 656 (s, 1H), 3.90
310306(m 2H), 3.04-3.00 (m 2H). c)

' di n- 2( 1H) - 0 NH
b) 4-( 1&%%%@%@“@%%? Lot -Nass: 200 09
Mol ecul ar Wi ght: 290.24 N [00197]

2- Met hoxy- 4- (2- (pythdi n-2-yl)ethyl)pyridine (200 nyg,
0.93 nmol ) was sti|rr iOhengicah Bembln:at, £4,M9dr ochl ori ¢

acid (5 L for 18 HxagMhst B@&D7concentr at ed.

The resi Iduevaas di ssol vedMokcule Befight52B12) and passed
down an | ute SCX-2 colum (10

[00187] 4-(Pyridin-2-ylmethoxy)pyridine 1-oxide (9.0 g, 45 mmol) was heated at 140

°C in acetic anhydride (100 mL) for 2 h. The solution was concentrated and then heated
at 80 °C for 1 h in a mixture of MeOH (50 mL) and H,O (50 mL). The resultant black
solution was concentrated and the residue was dissolved in hot i-PrOH (40 ml). Et,O
(250 mL) was added and the mixture was placed in the freezer for 16 h. The solid was
filtered off to provide the title compound (1.9 g, 21%) as a brown solid: "H NMR (300
MHz, DMSO-ds) § 11.13 (br s, 1H), 8.58 (d, J = 4.7 Hz, 1H), 7.88-7.81 (dt, J=7.9, 1.6
Hz, 1H), 7.49 (d, J= 7.9 Hz, 1H), 7.38-7.34 (m, 1H), 7.26 (d, J = 7.3 Hz, 1H), 5.96-5.95
(dd, J=17.3,2.5Hz, 1H), 5.76 (d, J= 3.4 Hz, 1H), 5.12 (s, 2H).

¢) 4-(Pyridin-2-ylmethoxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-
2(1H)-one dihydrochloride



g). Elution with 7 N NH3 in MeOH and concentration of
the eluent provided the title conpound (180 ny, 96%

W@sg008/08d3p4 e solid: 1H NVR (500 MHz, CD30D) 6 8p@BUSINS/050601

J= 4.7 Hz, 1H), 7.75-7.71 (dd, J = 7.8, 1.8 Hz, 1H)
7.32 (d, J =6.9 Hz, 1H), 7.28 (d, J = 7.8 Hz, 1H)
7.27-7.23 (dd, J 7.8, 5.1 HrjolH), 6.34-6.29 (m 2H)
3.08 (t, J=7.3 Hz, 2H), 2.92 (t, J=7.9 Hz, 2H). WO
2008/ 086404 PCT/ US20 050601 -116 d)
4-(2-(Pyridin-2-yl)éthyl)-1-(1-(2-(pyrrolidin-1-yl)eth
yl)-1H i ndazol -5-yl)pyridin- 2(1H)-one di hydrochl ori de
NJ O N Chemical Fornula: C25H29C12N50 N Exact Mass:
485.17 N Mol ecul ar Wei/ght: 486.44 2HCL N [00198]

5- Br ono- I-(%(p’i‘zl n- 1- yl Yétrhigdl Yormph:iCadaAdNeOA 240

Exact Mass: 487.15

M-y ethyl ) pyri di nMekailgy Weighi: 48880 ng,

e reacted according to the procedure in

Exanple 4, and the"tlude product was purified by
Mative HPLC. The obtained residue was triturated

[0018@3" tg étlr Os_ghlizt Oo§r5db1to|ﬁ1 g? r(%y?f:(%lﬁgl-t- ‘gtﬂylg 1H-indaz é)le( £%45

droc Ior| e salt to pr onpoun
, 0. ﬂ% nikﬂ&@ ald 4€(pyr(ﬁllhavgllﬁ9ﬂhbﬁy)pyfﬁtiln-82}}$)50r@ (deblr@&}sﬁi @dhol) in
H NVR (500 MHz, CD30D) b 8.80-8.79 (
DMSO_L% mL) @nég rgtrggen(\(vas tyeated @)eqpﬁntlaj_l}abwnth b)gfdr()yqumq)hne gl lomg,

0075 (el B 00 g 00, [ sy, e iy

was plackd, unlieI:V&uﬁm for SOhlnmumls-I)and tenSisBed Hithmitr@ddn, Aft@%tirring
at 130%t fo% ;)65h thge ggxtgr 4xgas( ﬁl?owq; to %)eigo goquli terﬁﬁ)@r%pﬁe 2dlluteg with
CH2C1% v;a7sh3d Jv%h %ﬁhe&%ﬁﬁgtoﬁggﬁ aélS(ﬂgan(i 'Ebngéfflrateﬁ‘g'PuNﬁcatmnzoy%ﬂlmn
chrommglmphye @Q Pr ew@t icolmmpf eluting w1th methylene chlorlde and a

methaie b ateng ) @1V et 005 B RomPblite o BEFHehyiene
chlorid® dveN3N @it € AL/mar) [PibadedChb e Nabe Th @fa&erM@S\&s dissolved

439.20 O HO Mbl ecular Weight ;439.51
in methylene chloride (2 mL) and treated with 2 equivalents of 2 N HCI in Et,0 and the

mixture was concentrated to provide the title compound (61 mg, 25%) as a white solid:
mp 120-131 °C deliquesced; 'H NMR (500 MHz, CD-0D) & 8.78-8.77 (d, J = 4.9 Hz,
1H), 8.37 (t, J= 7.9 Hz, 1H), 8.23 (s, 1H), 7.96 (d, J = 7.9 Hz, 1H), 7.82-7.79 (m, 3H),
7.66-7.64 (dd, J =174, 1.4 Hz, 1H), 7.47-7.44 (d, /= 9.2 Hz, 1H), 6.41-6.39 (dd, J =
7.5, 2.6 Hz, 1H), 6.17 (d, J = 2.8 Hz, 1H), 5.46 (s, 2H), 4.87 (t, J= 6.0 Hz, 2H), 3 86 (t, J
= 6.0 Hz, 2H), 3.70-3.69 (m, 2H), 3.18-3.13 (m, 2H), 2.18-2.15 (m, 2H), 2.03-2.00 (m,
2H); ESI MS m/z 416 [M + H]"; HPLC (Method D) >99% (AUC), #x = 9.1 min.

Example 64
Preparation of 4-((5-Chloropyridin-2-yl)methoxy)-1-(1-(2-(pyrrolidin-1-yD)ethyD)-1H-

a) 4-((5-Chloropyridin-2-yl)methoxy)pyridine 1-oxide



NC [00199] Followi ng the procedure of Exanple 5, but
substituting 4-cyanobenzyl brom de for 4-chl orobenzyl

whe@sigiap4 t he title compound (43 ng, 30% was POL/EE20681050601

as a WD 2008/ 086404 PCT/ US2008/ 050601 -117 white
solid: np 204-206 C, 1H NMR (500 MHz, DMSO d6) 6 9.83
(s, 1H), 8.25 (s, 1H), 7.921(d, J= 8.5 Hz, 2H), 7.85
(d, J= 9.0 Hz, 1H), 7.80 (s, 1H), 7.67 (d, J= 8.0 Hz,
2H), 7.63 (d, J= 7.5tz, o1H), 7.43 (d, J= 9.0Hz, 1H),
6.16 (dd, J= 8.0, Z.5Nz, 1H), 5,98 J= 2.5 Hz,

d
1H), 5.28 4 (tChﬂBml@Ome nHZF«szOB 73-174
oH), 4. 53(3.54 2H)
grngg-g?@m 1(g]3 1, sé“‘(e‘""ﬂafz‘§ g“égr&ws Mz 440

M + H +,_ HPLC (Method B) 98 O%(UC?, tR =12.6 mn.
[0018 aﬁrgh]@rq-@ ppr,rlgﬁlagrgty[a&q)h@lf (4.9 g, 34 ‘mmol) and 4-chloropyridine-N-

oxide (SO0 Bt VIR R A ) ERUAPR BB L Qe e

title ccﬁlﬁkand:mEmg;aHO‘%Boisrm,lﬂaa solR 4 Hi2 BMRFB620 MIIIk ,EXCHL) MBS (d, J =

o ST o DB ML 42 s .-

84st‘l‘ﬁﬁt6 Std D 737?I"ZOQH)T%t (Ih 2Ryri di ne hydrobroni de for
| orobénzyl bromd e title conpound (100 ny,

73% was obtai ned as an off-white solid: np 214-216

: 10. 24 1H), 8.81

b) 4O S R BN R oms > 57 6% s iy O 5 1
(d,J:75Hz 1Ho 7.88 (d, J= 9.0 Hz, 1H), 7..80
(d, J= 2.0Hz, 1H), 74.65-7.68 (m 1H), 7.64 (d, J= 7.5

Hz,1,7.43deNHa oo ula. 5 (dd, J =
7.5, ;?5 ( (d?}hJI&-E%i%E}@I %9CEJ|)26 5(27 (s,

2H), 4.87 |(1’Z\ J = 6 5 Hz, 2H)olecBlarMicight 0d6.43Mm 2H),

3. 51-3. g N2H), 302306(m 2H), 2.00-2.03 (m

2H)  1.83-1.85 (m ES| M5 miz 416 (M M. HPLC
001941 \ied- HéoC@roysrlwchmmthow;mdmes1rﬁ><:1fie andl &-Z7qmmol) was

reacted 5%0%%1%{0013 ﬁltlplf (ﬂ:g{g{ y rf)_ylld? ihe(tgglerc%o&lpoalnd (1. FZ g, 69%) as
a tan selid:)'®f NWMR (SI(}G-MHba@dﬂgOB) 8y8 Ypyd,ijdi p3HAHH)pNE1-7.89 (dd, J =

3.4, 2 Rt 980! 95608 SOLPRE! DDA GV 59923089 6 o ldd s -

7.2,2.5Hz, 1H), 5.97 (d, J=2.4 Hz, 1H), 5 18 (s, 2H).

c) 4-((5-Chloropyridin-2-yl)methoxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)- 1 H-indazol-5-
yhpyridin-2(1H)-one hydrochloride

A

N

Chemical Formula: C,,H,;CI,N.,O,
Exact Mass: 485.14

O .
: 2
| N : .
Molecular Weight: 486.39
X 0) = g

| *HC1
~N

E\Z,Z\/\

Cl
[00191] S5-Bromo-1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazole (200 mg, 0.68 mmol) and
4-((5-chloropyridin-2-yl)methoxy)pyridin-2(/H)-one (160 mg, 0.68 mmol) were reacted

according to the procedure in Example 63 (step c) to provide the title compound (119



I N\/ j 1: Chem cal Fornula: C31H30N402 O -HO Exact
Mass: 490.24 Mol ecul ar Weight: 490. 60 [00201]
wo-200808d4ng t he procedure of Exanple 5, but subBCT/US10081¢50601
4- (bronmonet hyl ) bi phenyl for 4-chl orobenzyl brom de,
the title compound (83 ng, 55% was obtained as an
off-white solid. np 227-2301Q -1H NVR (500 MHz,
DMSO-d6) 6 10.23 (s, 1H), 8.25 (s, 1H), 7.87 (d, J=
3@/%)%"? broW) Sé)ha 1%9 9(5d10}]eC aeI%u'é'?oedéle'ﬁ 7N M5R7Q90()7 Mt ((lfgt)D) )
8.63 (s7.1HIj- 8725@5 (liﬁi) 2ph- 798 etﬁi adrdg 3.2. £ HA 1H), ’/282)(d:|21, 1|9|)HZ 1H),

7.79 it D el e &7 57t a7 s

J=8%. 158 Hz, 113)")6 4136'é© (adm s 228L91z ﬁ-I)B% 13 (514JGFB 6 ﬁzl) 1H) 5.30
3.0 2H), 9-2.01 (m 2H),
(s, 2H2l4)87 ESI’ I\iB9 |HZz 2HQ13 Eﬁ‘ﬁ/l(t+JHﬁ i 9 HIPLQ@) éﬁﬁt(mdfﬁ) 3 :1993’/d3 (m,

a0, Ahs (o8 SRS AT o BN BT B s

D) 97. y%)(A;U‘@) ndazob-nhin. yl ) pyri di n-2(1H) - one hydr ochloride N
ON N Chem cal Formula: C 25H25C1F2N402 Exact

I\/ass 486. 1634 F O/ -HA WMl ecul ar Weight: 486.9414
F [00202] Fol | owing the R c(%dure of Exanple 5, but
substituting 3,5-difl uorot brom de for

Prepardtichdfaipdenzeh(Phrrohdinle ryljekte/ )t lﬁ{ liglaeolrpoHAdst (i b yritin-
519 s obtained as an off-white solid- np 138-140

2(1H)-pne hygregipionideny M4z, DMBO-d6) 6 9.99 (s, 1H), 8.25 (s,
1H), 7.86 (d, J= 9.0 p,, 1H), 7.80 (d, J= 2.0 Hz, 1H),
7.63 (d, J = 7.5 Hz, , 7.43 (dd, J= 9.0, 2.0 Hz,
1H), 7.22-7.28 (m 3HN 6.17 (dd, J= 7.5, 2.5 Hz, 1H),
598 (d, J= 2.5 Hz, 1#%, 5.20 (s, 2H), 4.85 (t, J =
6.0 Hz , 2H), 3.71-3.7% (m 2H), 3.53-3.54 (m 2H), 3
02-3.08 (m 24, %.02 (m 2H), 1.83-188 im 2H) ;
ESI M5 mfz 451 | N: HPLEheme Fftsaula)czé% A AUC) |
tR = 15.1 nifh. NAD 2008/ 086404 PCT/EEB%EFS 8601

_ Molecular Weight: 446 97

*HCI

[00192] 2-Oxo-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1/-indazol-5-yl)-1,2-dihydropyridin-4-

yl trifluoromethanesulfonate (550 mg, 1.2 mmol) and (£)-phenylvinylboronic acid (535
mg, 3.6 mmol) were reacted according to the procedure in Example 58 to provide the
title compound (108 mg, 20%) as a yellow solid: "H NMR (500 MHz, CD;0D) & 8.25 (s,
1H), 7.89 (d, J==1.4 Hz, 1H), 7.82 (d, /= 8.9 Hz, 1H), 7.69 (d, /= 7.1 Hz, 1H), 7.66 (d,
J=7.4Hz, 2H), 7.53-7.50 (dd, J=8.9, 1 7Hz, 1H), 7.42 (t, /=71 Hz, 2H), 7.49 (d, J =
15.4 Hz, 1H), 7.37-7.33 (m, 1H), 7.17 (d, J = 15.4 Hz, 1H), 6.96-6.94 (m, 1H), 6.75 (s,
1H), 4.89 (t, J= 6.0 Hz, 2H), 3.87 (t, /= 6.0 Hz, 2H), 3.74-3.67 (m, 2H), 3.21-3 12 (m,
2H), 2.22-2.11 (m, 2H), 2.06-1 95 (m, 2H); ESI MS m/z 411 [M + H]"; HPLC (Method
D) >99% (AUC), tg = 13.9 min.

Example 66
Preparation of 4-Phenethyl-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yD)pyridin-

2(1H)-one hydrochloride




119 Exanpl e 73 Preparation of
4- (4-Fl uor obenzyl oxy) - 1- ( 1- (2- nor phol i no
w@edgloye404 i ndazol-5- yl)pyridin-2(1H)-one PCT/US2008/050601
hydrochloride \ NN~ O N ~, 0 Chenical Fornula
C25H25FN403 N Exact Mass: 448.19 Mol ecul ar Wi ght:
448.49 \ O-HA F [00203]-Fpd Low ng the procedure of
Exanpl e 4, but substituting 4-(benzyl oxy)-1-(1-(2-
nor phol i no et hyl)-1H imdazol-5-yl ) pyridin-2(1H)-one
for 4-(benzyl oxy)-1-(1-(2- (pyrrolidin-1-yl)ethyl)-1H
ndazol -5-yl ) pyridin-2MNH) -one in step a and
substituting 4- quorégenzyI brom de for
4- chl orobenzyl brom de/and using 15-crown-5 as an
additive in etepD ‘%e tit| eneaapringla: (28LJ00y,030%
was obt ai ned as a teNsol i d: nPEPEMRQA4ICHO i H NMVR
(500 .iw. M6) ~6 10.61 (s, Mdjecul@ WRilgh(:848.90H) , 7. 86
(d, Jd 7.79 (s, 1H), 7.61 (d, J= 7.5 Hz,
1H) 52755(m1’2ﬂ),743(d J—90Hz 1H) 7. 24-
6.12 (dd, = 7.5 2.5 Hz, .00 (d,

2H) ,
[0019@ 9(53 SEn ((myﬁéml% 133?1?21%@ %@1 dazogivl)géggtgéri—%mgﬂl A

one (126)mg,30.28-wmdly, 4miinoRithn; forfndle (¥B hg,z0 499n1[nM) 4antﬂ]pall‘lEﬂ-lﬂfm on

(Met hod B) 99%(AUC) tR = 13.4 mn. Exanple 74
charcop:lr é%)ﬁr‘dtﬂi AP0omg) were comblned in MeOH (10 mL) and refluxed under

n1troge41 fgl)‘} @%ﬁﬁl R 8@;1){1&)/\11) é%}l@%lﬁr%é?!ﬂ%e?m and the filtrate was

purlﬁedljogl rpm;i’aka]we a1 t(Q)]NVTﬁ@ thh ére-bade. Rosnvetsain to the hydrochloride
. C25H26C12NA03' N Exact S: 1382 Nble | ar
as in %{n@Hﬁt 1 g des it cqipored Ng’f’ 6@23%@6%@& Tl dnp 169-
173 O@ﬂﬁmf(%wﬁwﬁ%@rﬁ DY 88, 2*4% ﬁgbb?tslst(altj 09 9 Hz, 1H), 7. 30(d.J
4-chl or or obenzyl rom de f fluorobenzyl ’bromd
= 8.9 HhelH), 7168 (doApcundiz( 48),n48 25% (ddad =ch?.al Adtr, dB).a7. 30 724

(m, 4}%’75}5,( Hgl% %g%ﬂ(d%sf’ G 0 1 MRS nPYRR §6) -8 7
Hz, 2H), 3.87-3.85 (m, 2H), 3.73-3.68 (m, 2H), 3 19-3.15 (m, 2H), 3.02-2.98 (m, 2H),
2.95-2.92 (m, 2H), 2.18-2.15 (m, 2H), 2.03-2.00 (m, 2H); ESI MS m/z 413 [M + H]";
HPLC (Method D) >99% (AUC), g = 13.8 min.

;?

Example 67
Preparation of 4-(Benzylamino)-1-(1-(2-(pyrrolidin-1-yDethyl)-1H-indazol-5-yD)pyridin-
2(1H)-one dihydrochloride

()

N

5\ ,Z\/\

Q N Chemical Formula: C,:H,,Cl,N;O
N Exact Mass: 485.17
| P Molecular Weight: 486.44

N .



1H), 7.87 (d, J= 8.5 Hz, 1H), 7.79 (d, J= 1.0 Hz, |

H, 7.61 (d, J= 7.5 Hz, 1H), 7.49 WD 2008/ 086404
WESTEU82008/ 050601 -120 7.50 (m 4H), 7.43 (dPCTESDID050601

Hz, 1H), 6.12 (dd, J= 7.5, 2.5 Hz, 1H), 5.98 (d, J=

2.5 Hz, 1H), 5.16 (s, 2H), 4.94 (m 2H), 3.98-4.00

(m 2H), 3.67-3.76 (m 4H,1®%51-3.54 (m 2H),

3.17-3.19 (m 2H); ESI MBS mz 465 [M+ H + HPLC

[0019‘@» g&at | g 19(71 @Y A din- 13D et 7 9ndB0t 5 SRR 2(127)-one
(120 mg, @Gﬁcmuhéwkiﬁmntmm)le 10.8 ml()2wémpyirradihtiediima mlg/do)uat/dﬂyib)e-for

20 mlrbatl\#(&qg\ﬁ]o(l?gpﬁﬁ%pm Oqllég%z}gél’é)g s h@yﬁlﬁ SZ(S(S n elutlng

with e[ Paceede aMp |a@ﬁéihz§}fol/%hﬂma mtkufe 88 1), g@dlenTJl'OOb/J'@hyl acetate

0205] To a sol ution of

to 80%- ﬁb}drmgﬂiﬂ opar- §@-nfipyatr imdi/mim-ybyidehyho freetbpsedaddis- Bas

converm_(%/ towgg glagré)a%&blg%as( @%%%l%goprﬁﬁg‘m t?%e compoun(q %43 mg,
22%) a?syg bahﬁo(ydlmetrhyllsbimﬂ qe "HI3MR(500. MBI, D) Bhe2s (s, 1H),

tion mxture was heated to 100 C and stirred at

7.90 (C_Wcr & 8uHei 1HY e 7stday 6 $i9 Heat Bpi AFS Wad Hoons imed (dehdrr 8.9,
t t f

191 ) PREL SN 5 5288 ROV 4 60 = s,

1H), 4R0r (.1 €atd Ha, 1Y), 4l Sis(s, 21), Brso @¢hY erted digr msmy% ’(754'3l68o(a1 2H)

2198 o R CHGIZ SRS A8 AL GOy
HPLCE?M&I{O?%MIJZ% ;1691159%21 (s, 1H), 8.25 (s, 1H),

7.78 (d, J = 1.5 Hz, 1H),
7.57 (d, J=75HZ 742(dd J =9.0, 2.0 Hz,
1H), 6.05 (dd, J = 8.0, 3.0 5.86 (d, J = 2.5
Hz, 1 H), 4.86 (t, Mlz 383(d J= 6.0
Preparhﬁon &2 alv?lam(ﬁ-ivl)étﬁvl@l Q 1H2.( D%"&hdn@ 1 33rethyD4 H-MdaZdi)s-
-30((l gg .00 2H), 1.65-1.86 (m
VDDVHQ]BHZ(UIPA -and dibpdrp lomla 1 00- 1. 08 (m 2H); ESI MS mz
421 [M + H +; HPLC (Method B) >99% (AUC), tR = 17.3
m n. Exanple 76 Preparation of
a) (F)-4- M&th;DmEI(bdeaniy})pgm{l@e (pyrrolidin-1-yl)ethyl)-
1H i ndazol -5- yl)pyridin-2(1H)-one hydrochloride WO
2008/ 086404 PCT/ U 8/ 050601

Chemical Formula: C ;H,N,O
Exact Mass: 212.09
Molecular Weight: 212 .25

[00195] 4-Chloro-2-methoxypyridine (182 mg, 127 mmol) and (£)-2-(2-
(tributylstannyl)vinyl)pyridine (R.A. Hacck, et al. 7er. Letr. 1988, 29, 2783-2786) (500
mg, 1.27 mmol) were stirred in dry toluene (4 mL) and degassed with a nitrogen stream
as the temperature was increased to 100 °C._ Palladium tetrakistriphenylphosphine (146
mg, 0.127 mmol) was added and the reaction mixture was maintained at 100 °C under a
nitrogen atmosphere for 16 h. Upon cooling, the mixture was purified by column
chromatography (12 g ISCO column eluting with methylene chloride and a
methanol/ammonia mixture (10:1); gradient 100% methylene chloride to 80% methylene
chloride over 30 min at 25 mL/min) to provide the title compound (225 mg, 83%) as a
green oil: 'H NMR (500 MHz, CD;0D) & 8.63 (d, J = 4.7 Hz, 1H), 8.15 (d, J = 5.4 Hz,



- 121 N p I ,,,NN Chemcal Formula: C24H33C1IN402 N
Exact Mass: 444.2292 'fj Mol ecul ar Weight 444.9974 O
WO ROB/0§30206] Fol | owi ng t he procedure of ExanpP@r/¥52008/050601

but substituting 1-brono-3,3- dinethyl butane for

cycl ohexyl net hyl brom de, the title conpound (55 ny,

419@ was obtained as an off{tswhite solid: np 182-184

C, "H NWR (500 MHz, DMSO-d6) 6 9.94 (s, 1H), 8.25 (s,
1H), 717'I'L7 67é§§J(43'7 5‘]1'6%19 1T¥) 7%%4)@13] gg Ay, ﬂg 2:49 ('c'{'ZJ 17"@Hz
1H), 7]2181)(;d 6=0133 4 Hd, lH) =4 22 5 182{d& Hez 1. Z],4|—’I)Hz 51}9)37(06 (d,]J 524 Hz,

J=5.5 Hz, 2H), 4.07 (t, J= 7.0 Hz,

IH), 6%)(5 llgg)?é%é%sﬁ%m oH), 3.53-3.54 (m 2H), 3.05-3.07

(m ZFD 196-2.01 (n1 2H), 1.83-1.86 (m 2H), 1.67 (t,

J=17.0 2H) , 9 (s, 9H); ESI M5 mz 409 [M+ H +;
b) 2- MelFbLO@Y(“h@t-GW(ﬁddIB)Z ﬂktl&%p(mw@y tR=15.5 nin. Exanple

77 Preparation of .

4- (Cycl ohept yl met hpxy) - 1- (1- (2- (pyrrolidin- |

-yl)ethyl)-1H1in - 5- yChepignliFoinmla2C JHH),N One

hydrochl ori de N N N ChehxacMastatinhll a:

C26H35CI 4D Mass: 4¥Rlepdat §ve@ht HEI26 Vbl ecul ar

V%ight AN0347 [00207] Followi ng the procedure of

Exa 75, but substituting cycl ohept
1001965, G RMEdioxEyic 2o RBgiroY hV IO GHREI2O0 rget (0 13 mmol) was

o GO O T TSRS PRI 88 YPLLPH Tt

Palladi@m2én {Isrcoall H)0%, Av@55 (g0l wad ad8edartdzthe Tédctiod miBtufedstirdsd uhder
an atngs@l_lqze'r@%g%j@zrr qspﬁﬁo(r %’é Ig 5%@% ge%ct?ozﬁ m}%?lfe2v3§4$§gggs%ﬁ.bagé]ig agg the
catalys( gemo]v?d%yoﬁlﬁé‘vlonl "%onélangﬂtlc(ﬂ Of t'ilE ﬁlt@até p%lde%l"{)ne t@‘le %gamg)gund
(200 n(gn90%}l)as a:gr&m 01B ](HBNMR (ﬂ}EDMHIZ (ZDSQDOZ S( 79 (dzu) 5 1 Hz 1H)

03 (i 3t B e Peenud o ealy RSB R s

Hz, 1H), 7.08 (d, T=176 Hz, 1H), 6.71 (d, J =54 Hz, 1H), 6.56 (s, 1H), 3.90 (s, 3H),
3.10-3.06 (m, 2H), 3.04-3.00 (m, 2H).

¢) 4-(2-(Pyridin-2-yl)ethyl)pyridin-2(1H)-one

Chemical Formula: C;,H;,N,O
Exact Mass: 200.09
Molecular Weight: 200.24

[00197] 2-Methoxy-4-(2-(pyridin-2-yl)ethyl)pyridine (200 mg, 0.93 mmol) was stirred
in concentrated hydrochloric acid (5 mL) at 120 °C for 18 h and then concentrated. The
residue was dissolved in MeOH (5 mL) and passed down an Isolute SCX-2 column (10
g). Elution with 7 N NH;3 in MeOH and concentration of the eluent provided the title
compound (180 mg, 96%) as a white solid: 'H NMR (500 MHz, CD;0D) & 8.45 (d, J =
47 Hz, 1H), 7.75-7.71 (dd, /=78, 1.8 Hz, 1H), 7.32 (d, /= 6.9 Hz, 1H), 7.28 (d, J =
7.8 Hz, 1H), 7.27-7.23 (dd, J = 7.8, 5.1 Hz, 1H), 6.34-6.29 (m, 2H), 3.08 (t, /= 7.3 Hz,
2H), 2.92 (t, J = 7.9 Hz, 2H).



Exanpl e 78 WO 2008/ 086404 PCT/ US2008/ 050601 -122
Preparati on of
wa2qo8pgd4opr of | yl nmet hoxy) - 1- (1- (2- (pyrrol i di n- 1PgT/Ps10n8/050601

)-1H i ndazol -5- yl)pyridin-2(1H) -one hydrochl ori de
[-\N O N ~"N Chem cal Formula: C22H27CNN402. N Exact
Mass: 414.1823 Ml ecul ar Weight: 414.9284 O -HC
[ 00208] Foll owi ng the procedure of Exanple 75, but
substituting cycl opropyl nethyl brom de for
cycl ohexyl met hyl brom de, the title conmpound (17 ny,

d) 4-(21@%idina yishe)-n dd-(2 d pyrao lwin-1 eyDpthwt) el/{-imipz A 26y gR38idB- 1H

DVBO- d6) 6 9. 58 1H), 8.19 (s, 1H),
2(@*?“%1{11@’%‘0"%% )1H) 7. 72(?5 T)H), 7.50 §3 JH):
7.5 Hz, 1H), 736(d = 8.5Hz, 1H), 6.01 (dd, J

8.0, 3.0 Hz, 1H), 5.%7.d, J= 2.5 Hz, 1H), 4 77 (t, J
== 6.5 Hz, 2H), 3.80N(d, J= 7.0 Hz, 2H), 3.66-3.68

(m 2H), 348356( 2H) , 300307(m 2H)
1.77-1.94 (m 4H), (m 1), 0.53-
0.28-0.29 (mp 2H varsmz glrlgalmnula

(Met hod E) >99% /NtR—127nErXﬁ°t % 79

Molecular Welght 486.44
t hox ) 1-(1-(2-(pyrrolidin-1-yl)ethyl)
' IXFFIazoI -5- yl)p Gl di n- 2(1H) -one hydrochloride N O
cal Formul a: C29H37C1N402' Exact Mass:

0 7 [ O
oS 565 08 g . PSR.97518 w15, ORER) o
4-(2- (pymdMyD&hydeyrnd/&SZ(léﬂdmd (Itx&)—lnfgot()@@ mﬁ’lolkﬁ)) mrelr&aclterd arcordlng

S evol utl on subsi

to the PGE M GABPKE Gk e ¢ GradRmign) PIBE! diquparative
HPLCTRelRRAHddsi ok ﬁltﬂﬁﬁeds&n'tﬁ RO BRI TRLAHNS ihe

under Ar until the reaction was conplete. The mxture
dihydregdoridgusati ahepdoviile thevtatteesonzpoaind X4 ¥ angt éél%)/las fa YEH€sRlid: mp

52-85 SETUoH5HE BLRIR 1T MERE DD e s 20 fee g S 1

8.62-slyness.7. PHEI THE 1401, 11y sfdoaeh/ed ume, ¢hy oned ggyarmsz
(silica gel, 10% CH3COH i n CH2Cl2) gave 4-

1H), 7.83-7.82 (m, 2H), 7.67 (d, J = 6.8 Hz, 1H), 7.47-7.45 (dd, J = 8.9, 1.8 Hz, 1H),

6.52-6.52 (m, 2H), 4.89 (t, J= 5.6 Hz, 2H), 3.86 (t, J = 5.6 Hz, 2H), 3.72-3.68 (m, 2H),

3.48-3.45 (m, 2H), 3.18-3.11 (m, 4H), 2.17-2.13 (m, 2H), 2.04-1.99 (m, 2H); ESI MS

m/z 414 [M + H]"; HPLC (Method D) 97.5% (AUC), 1z = 8.4 min.

Example 69
Preparation of 4-(4-Cvanobenzyloxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-

vDpyridin-2(1)-one hydrochloride

O N\ I\IQ
N
/@\I Y Chemical Formula: C,.H,;N:O,
O Z +HC1

Exact Mass: 439.20
Molecular Weight:439.51

NC
[00199] Following the procedure of Example 5, but substituting 4-cyanobenzyl

bromide for 4-chlorobenzyl bromide, the title compound (43 mg, 30%) was obtained as a



(adamant yl met hoxy) pyri dine N-oxide (1.55 g, 97% as a

yellow solid. This material was suspended in Ac20 (5
worgog/odaet ed to 140 C and stirred at 140C for BCT/USS00E050601

cool i ng, WD 2008/ 086404 PCT/ US2008/ 050601 -123 the

m xture was diluted with CH3OH and H20 (10 ni, 1:1

m xture) and stirred at room7tenperature for 1 h. The

m xture was concentrated, and the residue was purified

white QM@&_@E? 405’(56“‘@ lif‘mt(% RRRY BMs0-83 59853 (40114 CRBGaH;,

)to i've 4-

1H), 7(9&C(anﬁﬁt8y$ me; mxw)gﬁy(rdg dm} QmH)Hmeeo( @,f 08).9, 677(ﬂ/x)' =50 Hz,
ocedure o

2H), 7(6§t(ép1 f)7 S%tng,u%g} (‘fth |%%HZ "1, 6.16 (dd.J = 80”5’5 Hz lH) 5.98
d, J=2. ?H%"@H} s(dz?g ﬁ(spyﬁ of 843' 1- 6\’% Het i!‘%t% )3_7312"7;4"(999952,_%393.54

4-(2-( dazo- -yl)eth mor phol i né
(m, 2H) a8l a0y (me2Hp X y90p 2100 dinn 2B, 11E§3-drks (or2H);, EST MS m/z 440 [M

+ 4- thyl pyr.i di n- and 1, 2-trans-
+H] mﬁiﬁﬁ'ﬁg@%lﬁgﬁgf%&&?’ﬁygﬁ&?ﬁhl noline, the title
conpound (142 ng, 79% was obtained as a yell ow
powder: np 252-254 C, 1H NMR (500 MHz, CD30D) 6 8.24

(s 1H, 7.82 (d, Jmlm 7.78 (d, J= 9.0 Hz,
71 58,48 '» 7. d . 0

1 o . 4 o - A
Vl)pvrlh'lier(lHane vacﬁgclﬂéride]— 6.5 Hz, 2H) 3.86 (t J = 5- S
oH), 3.69-3,72 (m_2H), 3.63 (s, 2H), 3. 16-3.20

(m 2H) 216219@@, 2.00-2.03 (m 3H),
1
D

1.71-1.84 (m N, 2 31 (m 2H); ESI M mz 473
[M+ H+ BEL by 98. 9% leA@)FormuR. €, A FCINGH n.
Exanpl e 8 PNepar ation of Exact Mass: 451.1775

4 ma,%]oxy) - 1- (1- ( 2- MpyquaoWeidhtrp51.9485) et hyl )
|1H-|i ndazol pyridin-2(1H)-one hydrochloride N N
Cheni cal For mul a: C24H31CLN402 N Exact Mass:

442.2136 Mbl ecul ar Wi ght: 442.9815 O HO [00210]
[00200}o| hidlpiviieg tthe npesderrurcd Brarmmydanp| ut7 gubssityting 3-bromomethyl

yr1d1n%g§/§¥dt{r§%ﬂéir@}e gyc%{lo‘%&?{%&ﬁ“&?ﬁﬁcﬁa@l% %%ér)] 8"‘(13%‘6“1 ITi;l.OO _/n_nl_g)a 73%)

was obtgisied ebhimbifachigssoyié! |rﬁ{MQD©W!16l°C hH NM&- 380 MHE,ABRISO-ds) &
1H NVR (500 Mz, CD3CD) (5, 1), 7,83 (d J=
10.24 g5, AHpiz8.3 1 k9, | 1H), &go((@ J3"4 @HII FLEI) 8135 (s, #HB08.4 3 ( V=75 Hz,

1H), 75& (dlbL 9. § PQZG']]Z}f)d?F&‘{JGTO_/ZgCZIgz 1?{)07 ’8% 7 %{&m ?Iﬁfoi &P'giBJ—

7.5 Hz( tlH) 714;(&1 cy:Hz 0, 216) Hz, 3198 6(18,(dd, £=7.9 QHZHZZH)I) 608G, J =
> s b s 335 B e s 85 3 S M2 g 2B ons ki,
2H), 3(08-3 96D (m, 218562 801983 (m, 2H), 1 83-1.85 (m, 2H); ESI MS m/z 416 [M +
H]"; HPLC (Method B) 98.7% (AUC), #z = 7.5 min.

Example 71
Preparation of 4-(Biphenyl-4-ylmethoxy)-1-(1-(2-(pyrrolidin-1-ylethyl)-1H-indazol-5-
yDpyridin-2(1/)-one hydrochloride




(m 2H), 1.67-1.72 (m 4H), 1.38-1.42 (m 2H); ESI M

mz 407 [M+ H +;, HPLC (Method D) >99% (AUC), tR = 13
WQ 200870864040 2008/ 086404 PCT/ US2008/ 050601 - 12BCEKS20p$/€50601

81 Preparation of

4- (Benzyl oxy)-1-(3-nmethyl -1-(2-(pyrrolidin-1-yl)ethyl)

-1H i ndazol -5- yl)pyridin-2(fiH) - one hydrochl ori de a)

5- Brono- 3-net hyl -1 H i ndazol e Beil stein Registry Number

10424854 H Chenmical Formi a: CBH/BrN2 N Exact Mass:

209. 98 Br Mol ecul ar ¢ .06 CH3 [00211] A

sol ution of 4-bfong ifine (5.00 nL, 35.3

nmol ) i n gl aci Zacid (300 nL) was treated

with a soluti I\Ial\m (2.43 g, C35&mifal Femphlp: G; Al a0er
Stirdlichg for 4.5 hour ExactiMyss: A0t ur e
entrated to dryness. Purifi b”ak?%we@tiﬁoé@h
mm “chr omat ography (silica gel, CH2Cl12/ MeOH, 100:0
97:3) provided the title conmpound (4.24 g, 57% as
100201 Foowings 5 the.  mppedie 4Lo qArgE § 55, Bits RbsUpEfE 4
(brom{méﬂ}/_’}ﬁpheﬁyl fo? - Aehidddbenl %ﬁ)nglﬁe theHitle Eohpd¥Rd 83 ngg-lSS%

was o‘tﬁalBecbaS)aIBOffaﬂhgel solhd( 2aif PYT+26Di°di fHZINMR)(éDh)M])IZ ZI]BMSIQ}dz) )
@a I\%] al Fornul a; Cl14H18Br N3
10.23 (yndH). 83%)57 SO?HN Nt G i O gHR- 7808, 7 2. @rHZC#@ 60774
0 - z - - t -
m, HHOOZLAL Aol o o DO LBy < i ARk a4
9.0, 2.C2O0B)( L97-5AY(m,60)06. 1a7(dd,). andb, 2- S(Hz lH) 6 02 (d, J = 2.5 Hz,

1), sy AT, dE 0 B ﬂ@'bﬁ@“%%"i% 0. 20, 525l 2.5 00-

3.06 rhezm najoun gy (h@HY XBYULEY lEts@MS\ﬂ;Mw\ﬁ N+ OIPLC
( ):md extra(g?egmthh ?%Zc (3 x200 n). L - P9
(Meth@bﬁbFﬁ%’d (8tanircsl @ minwashed with water (200 ni) and

Example 72
Preparation of 4-(3,5-Difluorobenzyloxy)-1-(1-(2-(pyrrolidin-1-yDethyl)-1H-indazol-5-

vDpyridin-2(1)-one hydrochloride

[
? N\N Q
/
| N Chemical Formula: C,5H,5CIF,N,40O,°
F 0" N7 .ual Exact Mass: 486.1634
Molecular Weight: 486.9414

F

[00202] Following the procedure of Example 5, but substituting 3,5-difluorobenzyl
bromide for 4-chlorobenzyl bromide, the title compound (71 mg, 51%) was obtained as
an off-white solid: mp 138-140 °C; 'H NMR (500 MHz, DMSO-ds) & 9.99 (s, 1H), 8.25
(s, 1H), 7.86 (d, J= 9.0 Hz, 1H), 7.80 (d, J = 2.0 Hz, 1H), 7.63 (d, ] = 7.5 Hz, 1H), 7.43
(dd, J=19.0, 2.0 Hz, 1H), 7.22-7.28 (m, 3H), 6.17 (dd, J= 7.5, 2.5 Hz, 1H), 5.98 (d, J =
2.5 Hz, 1H), 5.20 (s, 2H), 4.85 (t, J = 6.0 Hz , 2H), 3.71-3.75 (m, 2H), 3.53-3.54 (m,
2H), 3 02-3.08 (m, 2H), 199-2.02 (m, 2H), 1.83-1 88 (m, 2H); ESI MS m/z 451 [M +
H]"; HPLC (Method B) 97.4% (AUC), fz = 15.1 min.



brine (200 nL), dried over Na2SO4, filtered and

concentrated to dryness. Purification by flash columm
w@ boostsd4ogr aphy (silica gel, MeOH Et OAc/ hexaneBCT/LS200§)50601

gave the title conpound (0,67 g, 11% as an orange

oily 1H NWVR (500 MHz, CDC13) 6 7 77 (d, J = WO

2008/ 086404 PCT/ US2008/ 050601y —- 125 1.5 Hz, 1H), 7.42

(dd, J=9.0, 1.5 Hz, 1H), 7.26 (d, J= 9.0, 1H,

overl|l apping with solvent peak), 4.43 (t, J= 7.5 Hz,

2H), 2.96 (t, J= 7.5 Hz, 2H), 2.58-2.55 (m 4H), 2.53

(s, 3H, 1 79-1.74 (rﬂxamﬁjeﬁc)

. -1-

Vl)pvrlglgl j}dly) @H@m&@éhl&ﬁerml a: C26u 28N402 AExact Mass:
CH3 Mol ecul ar Wei ght: 428.53 f0 -HC

[00213] FoI | ow ng the re of Exanple 1 (steps c
and d), but subs n Pll\n/

br ono- 3- et h I-I r ot n- (heytlichigtotiylla) € LHL IMdaz ol
e for 5- bro (pyrrol i di n- Exact Mass: 448.19

y é ol e, the titl eMebmsoWnsight( 8349y,
@gﬂ repared an off-white powder: np 163-167
(500 I\/Hz DVSO- d6) 6 10 16 (br s 1H),
7.60 (d, J= 7. 48-

1002037, FCéllq)Vln%thi zarwdurepf Exagpic, bupgibstivg e B demzyiary)- 5 (L2

morph%hno_?g%rg %‘@rzda?olfﬁ)ﬂ@rdgﬁf@ﬁﬁénzes (tf%) §‘6(8§ ég?o&;)z 2‘9&1 (2-

(pyrroledi)-1 ﬂ)eﬁ@l)(Hi—lrﬁldzol%ﬁglr)lbﬁmlm DO Hykdnb  mostee ni amaa{ﬂ)stltutmg 4-
ESI 29

-1.83 2H) ;
ﬂuorot[q(y]zé] thninde ﬁm_@cgmq‘%@ﬁ%o@ge ?ggmpgggl‘b' cicp:yvn-ﬁ ap 41n51d tiye in

tep b, FHAFAL GoBpodr(deRaY '3@@% btained hite solid 196-200 °C;
Sep ?Benz())/l go e(’% % Doy Qotained as @ white sqlid, smpy 196-20,

'H I\H\/ﬂR)l(iﬁﬁeMHal ))MSE) dgmdalr)cﬁl (5 1), By24i @) hHR(7184) (dode= 9.0 Hz, 1H),
drochl| o |de a

7.79 (Sﬁ{% B offo /2 ﬁ@‘cﬁ oPhen3Ay -2, @ 2, 745 &ﬂbr’oe? Hé#ollH) 7.24-

]g@a I r wul Cg?;ﬁg 7
7'29(B’r ’%Zlczu grdm’lv\g?‘5 jht 2’% O?O d—FFOOZM A soI ut |éo%Hgf51 73

(m, 2FD; B8R (] 2idJ, dsb@ctorza?lzto(ahwﬂﬁ) 8 520554 (m22H9 30ifoB)19i (m, 2H):;
st MET2 439 0M + HI: HPLC (Method B) 99% (AUC), £ = 13.4 min.

Example 74
Preparation of 4-(4-Chlorobenzyloxy)-1-(1-(2-morpholinoethyl)-1H-indazol-5-

vDpyridin-2(1)-one hydrochloride

Molecular Weight: 501.4049

O N\ N/\
/N K/O Chemical Formula: C,5H,4C1,N,05
/E‘}\I Exact Mass: 500.1382
Cl

[00204] Following the procedure of Example 73, but substituting 4-chlororobenzyl
bromide for 4-fluorobenzyl bromide, the title compound (45 mg, 25%) was obtained as a
white solid: mp 148-150 °C; 'H NMR (500 MHz, DMSO-ds) & 10.77 (s, 1H), 8.24 (s,
1H), 7.87 (d, J = 8.5 Hz, 1H), 7.79 (d, J = 1.0 Hz, 1H), 7.61 (d, J= 7.5 Hz, 1H), 7.49-



m.) was cooled in a wet ice bath and treated dropw se
with TM5-CF3 over five mnutes. WO 2008/ 086404
weEFansEA008/ 050601 -126 After stirring for 10rPeN/Ns108%050601
a solution of tetrabutyl anmoni um fluoride (TBAF) in
THE (1.0 nL, 1.0V was added dropw se over 5 m nutes.
After stirring for 10 mnutex -the ice bath was
renoved and the reaction mxture was stirred at room
e t for (oJ%1¢ T [
7 PR e DB S e & T oua T s 1h @ Yo H
1H), Srﬂcﬁu(rssZHT HeS4ri(my 2iHg 3/\%4(;[](] (Ut eXH W3 tAT—B M6 K@, 4E5.03 .61 3. & ¢im,

o). 3,shad (G 2h-dr s a6t e BN gRebBN P 0

= 14 obgihne (50 nL), dried over Na2SO4, filtered and
concentrated. Purification by flash colum
chromat ography (silica gel, hexanes/EtOAc, 100:0 to
95:5) provided the title onpound (3.28 g, 48% as a
colorless liquid. "H MHz, CDCl13) 6 7176 (dd,

Prepardtiorrof64-(C yclbbhexyiimethbki)- 1-(1 @(dvfﬂﬂiﬁdanFVISetﬁvl)-‘lHﬁnd&oﬁSHZ
‘H) 7.00 (overl apping dd, J= 9.0, 9. Hz, 1H), 5;39

$H xppe hydraghloride 6.0, 6.0 Hz, 1H), 2. 86 (d, J= 5.5

Hz, 1H). b)

1- (5-Brono-2-fl yg ¢ 2,2,2-trifluoroethanone
Bei |l stein Rggi$ : 622368 nfhediadl ¢ Faroml &
C8H3Br F40 et/ Mass: 269. 93.Ri..Mpessl ar Wei‘ght :

215] A sol ution of yplecular Weight: 457.0081
fluoro nyl)-2,2,2-trifluoroethanol

pro
, 8.29 mmol) in CH2C12 (80 nL) was treated
sequentially with Dess-Martin periodi nane (5.83 g,
[00205]3 T& ansblutiand of FA- l(y]:lrdxyl-’rl_(l (5 (pyemlidin- IAf ) e@hyl U Hrinda2gl-5-
roomtenperature for hou&d%the m xt ure

yl)pyrl@m&(ﬂféﬁow £10 mpy §- ¢34 b glnla 1 PVat é@ed#&&@é&%@@

e bki el
mmol) g%ltrdl %}{c ex%ﬁ& C&P?K@‘ﬁﬂd@ p{/‘}gult@‘hg 2%3 | rflﬁogc o%%gtéégﬂ'br?%turegwas

heated86%00a°£ and:sﬂrmdl d@sK0l {Quitd: the ktaNMR hat@0alMvizs, caBDGRE). Bhen

the reaﬁztlgrsl9 )gtgrq_é/;s %;é)led ﬁlﬁec{'ﬁ@o&gﬁa iag(e%gf éd@g,l_&ﬁ]d_ﬁqlbcent&ted to

drynes§ BpaiBeadioh t By fﬂablprc%l'[ﬁﬁrmé'h}o' dtb ARz Qlifca Bel |§% eCA;0H in
Regi stry Nunber 914313 em'cal Fornul

CHCloasansitiratitle compomed ¢34 ms§5%268a9611tBrSOM)I mmﬂ%ﬂ%@(ﬁec );

i NME U PMHZ DMS0-d5) 5 10.21 (s, 1H), 825 (s, 1H), 7.86 (d, J = 9.0 Hz, 1H),
7.78 (d, J =15 Hz, 1H), 7.57 (d, I = 7.5 Hz, 1H), 7.42 (dd, J = 9.0, 2.0 Hz, 1H), 6.05
(dd, J= 8.0, 3.0 Hz, 1H), 5.86 (d, J = 2.5 Hz, 1H), 4.86 (t, J= 6.5 Hz, 2H), 3.83 (d, J =
6.0 Hz, 2H), 3.72 (q, J = 6.0 Hz, 2H), 3 52-3.54 (m, 2H), 3.02-3.06 (m, 2H), 1.99-2.00
(m, 2H), 1.65-1.86 (m, 8H), 1.16-1.30 (m, 3H), 1.00-1.08 (m, 2H); ESI MS m/z 421 [M
+H]"; HPLC (Method B) >99% (AUC), #x = 17.3 min.

Example 76
Preparation of 4-(3.3-Dimethylbutoxy-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-

yDpyridin-2(1)-one hydrochloride




[00216] A solution of
1- (5-Dbrono-2-fluorophenyl)-2,2,2-trifl uoroethanone
W@ 200809894 5.50 nmol ) in 1-butanol (25 nlL) wasPCT/E51008/050601
wi th hydrazi ne hydrate (5.0 niL, 100 WO 2008/ 086404
PCT/ US2008/ 050601 - 127 mmol) and heated to refl ux.
After stirring at reflux for2p-hours, the m xture was
allowed to cool, diluted with H2O (100 nL) and
extracted wth EtCAc x 100 nmL). The comnbi ned
organi cs were washeg w brine (100 nL), dried over
Na2so4, fifker nd‘N ceueent r atRghicaPwkinfld: CaHiL QIN,0Y
fl ash col Nengmetogr aphy (si Ekgcavgelys Gh2C12)
%&%@d/@t itle conpound (0. &B1cEular $4%h: 8 o8N
oyt >~dhroe wderHCIt H NMR (500 MHz, CDC13) 6 8.04 (s,
H)

1 7.59 (dd, J= 9.0, 1.5 Hz, 1H), 7.46 (d, J= 9.0,
[00206_1|.|)E01]@)V1ng the 'procedure of Example 75, but substituting 1-bromo-3,3-

e AL (BN Bufer ey L e
obtaindX@cin MEsite 361d: Orhpi 182— N 4Ma}; elHl NAIR (@O @ NHZ, 30ASO5) Bro.94
CE3 5[ 00217]_ A sol ution of B

(s, 1Hp 8350wo 1B (4§35 €4, dor dREIny - 1ER (hdaz 810 8D, hg7 (4, 6775

e, T g RS (3 i L8 I 5B 5

Hz, 1HydB86chLior b Gdl, 37D, 4107 (27217, ozl 1), Af 13e8. 7t (1, 2HMG . 543,54
6_h t t t he i xt di | ut
(m, 207 3 A0 B 09 oS @bt & 0t i HUbAS (6 ksl 6 Fiz
2H), orﬂ-s)s,- 911)”3%‘1%@%)7?@093&1\@1&“1{?3 HIRCeMaRhes) vk ish, ?AUG?, k2055
m), Na2SO4, to

dried over filtered and concentratéd
min. dryness. Purification by flash colum chromat ography
(silica gel, MeOH Et OAc/ hexanes, 0:1-1 to 1.49:50)
gave the title conpound (250 ng, 65% as a |ight
yellow oil: tH NVR (50l 7CDC13) 6 7.98 (s, 1H),
7.54 (dd, J= 8.9, 1:7 Hz, 1IH), 7.40 (d, J= 8.9, 1H),
Preparatiggyof(4-(Cyriohgptylopgthoxypyl -(13 2e(pyqrelidin- vIpthy Db/~ irglaggol-5-

yDpyridin>5 123 hilrodfBrigel: 79- 1, 75 (m 4H); ESI M5 mz 362
[M=+ H+_ €)

4- (Benzyl oxy) - 1- (1- (2= rrolidin-1-yl)ethyl)-3-(trifl
uor onet hyl ) o 1H-i )| -5- ¥l)pyridin-2(1H) -one
hydr ochl ori ge O8N0 4 US2008/ 050601 %2_8-
meal 2
| [
2 Hl

P -
~NJ f-1I ormul a: C25REPEESRYHYA: CactlssCINy

Exact Mass: 470.2449
Q/\O

Molecular Weight: 471.0347

[00207] Following the procedure of Example 75, but substituting cycloheptylmethyl
bromide for cyclohexylmethyl bromide, the title compound (55 mg, 41%) was obtained
as yellow foam: mp 158-160 °C; 'H NMR (500 MHz, DMSO-ds) 6 9.85 (s, 1H), 8.25 (s,
1H), 7.85(d, /J=9.0Hz, 1H), 7.79 (d, /=15 Hz, 1H), 7.56 (d, ] = 8.0 Hz, 1H), 7.43 (dd,
J=19.0, 2.0 Hz, 1H), 6.05 (dd, J=7.5, 2.5 Hz, 1H), 5.87 (d, J=3.0 Hz, 1H), 4.84 (t, J =
6.5 Hz, 2H), 3.81 (d, J= 7.0 Hz, 2H), 3 73 (q, J = 6.0 Hz, 2H), 3.52-3.55 (m, 2H), 3.03—
3.08 (m, 2H), 1.77-2.02 (m, 7H), 1.42-1 70 (m, 8H), 1.24-1.31 (m, 2H); ESI MS m/z
435 [M + H]"; HPLC (Method D) 97.7% (AUC), = 15.6 min.

Example 78



N Exact Mass: 482.19 CF Ml ecul ar Weight: 482.50 HC

[00218] Followi ng the procedure of Exanple 1 (steps c
w@nasa$e40but substituting 5- PCT/US2008/050601

bromo-1-(2-(pyrrolidin-1-yl)ethyl)-3-(trifluoronethyl)

-1H i ndazol e for 5-brono-|-(2-

(pyrrolidin-1-yl)ethyl)-1Hirxlazole, the title

compound (14 nmg, 4% was prepared as an off-white

Prepar?@cy}p&fék ( éx’éld}ll}ﬁ)\ﬁrﬁgﬂoWl’-( 1%93/{4@)1(119 11%&1911)( §H-1ﬂdﬂ)zol 5-

VDDVHQIIﬁBZ(lH)—éﬁe Hvd%&:h{lmdeSI—D 6 15 (dd J— 7 5, 2 5 Hz 1H),
6.00 (d, J= 2.0 Hz, 1H), 5.17 (s, 2H), 4.99 (t, J z--:

6.5 Hz, 2H), 3'811'\13 @r‘n 2H), 3.55- 354(m 2H)

3.12-3.09 ( ) 2-1:99 (m

2H): ESI 3[ + H +; @v&&é 44?0/

(AUC), R ¥ 1579 nin. Bindi ng Lm@p%g

W 3 cepsati ng Hor none rec ptor f00219]
al uation of the affi nity of conpounds for the human

ec or _was Ii h int sf.ect ed Chi nes
1002015 FaloRTEP R pBEey € BB 5 b et RS PR PP YRG!
bromidei dicidoR&§Mbthyd HrétaRe] r ihBeadlel dbnﬁ%@ﬁ@ Mer et 58d)- was obtained
"Mbl ecul ar characterlzatlon of the

as a whitd Imwdercmo?@l%?-%& |G19HWQ¢) MIde J2MIS Cednidl %658 (s, 1H), 8.19

o, PR LA SR bl b o' B 74 Y By 30 @ v -

@ @Qlj IIE@‘EUHEGH |SDUQ’daye:32 3| of i 1) J Wey £
85HZ|(%?8b?aotle(d for 86(3 mn a{ gZC Wit h g z91H§ @) Hz.

2H), 3[8024) T PHEH3, 2i)k 3$p-MeBi(innZkhe. %ééﬁ&@, 8H) pr @& 8r¥e(mp2H),

t e 0 ont
L77 1&2‘5@ a0 PR D S-Boi T T AP s 4TS My
379 [MBSAI]"; IPNE pRkettfddaE ot avdh (gUGRS;, eaRer minned i n t he
presence of 0.1 M MCH. Follow ng incubation, the
sanples were filtered rapi dI y under vacuum t hr ough
glass fiber filters (g ckard) and rinsed
several tinmes with an ice- co d buffer containing 25 nV
Preparhitpes] 4F(li-Ad4mpihtyiméhox$P 0-( A2 Kaxctalidn- Myl ddh @ -2 /7 - thd addl- 5 -

. and ]9 % BSA using a 96-sanple cell harvester
Dpyri PR . The filters were dried, then

count ed for r adi oac}*\u ty in a scintillation counter

(Topcount, Pac Nusi ftg\a scintillation cocktail

(M crosci nt karNJI) 2008 £0ig8 fgmula: CyoH;,CIN,O)’

PCT/ uszof:; 7129 [ 00220[EXThMaseeBPe8 ar e
an

x essed| asa per cent i nhi bi t iNmecgfr W hght: SOHISE Ol
[ 1 speiddlfi ¢ binding. The I C50 val ue
ntration causing a half-maxi mal inhibition of
ol

specific binding) and H Il coefficient (nH)
[0020911‘9"1‘30 Q%Bﬁft %?%d%arﬁ%rde'tﬁb‘ﬁé 1:{29"7%@1 glﬁws(k%ﬂi’)fwas

I Oon curve usi ng curve
added fN4H I(Ogg, 'Vh% mmaeihiipiat smglec;mira«bmntm(téi Faswers hixddnc subaided] 4-
chloro{ntn ine N—ox ee&%g?%gl%orfn];no qvl\'jsst elldcc)igd The reaction mixture was stirred
at room temperature under Ar until the reaction was complete. The mixture was
quenched with water and extracted with CH,Cl,. The organic layer was washed with
H,0 and 5% LiCl, dried over Na,SQ,, filtered and concentrated to dryness. Purification
by flash column chromatography (silica gel, 10% CH3OH in CH)Cl,) gave 4-
(adamantylmethoxy)pyridine N-oxide (1.55 g, 97%) as a yellow solid. This material was

suspended in Ac,O (5 mL), heated to 140 °C and stirred at 140°C for 4h. After cooling,



(K, = 1CSO (1+(L/KD)), where L = concentration of
radioligand in the assay, and KD _ affinity of the

wo 20b808d4gaand for the receptor). [00221] By metPOES2008/050601
descri bed above, the conpounds listed in Table 1 were
synt hesi zed and tested for biological activity. Al of
the conpounds in Table 1 exipPpited K, of |ess than or
equal to 2.0 Min the MCHL bi ndi ng assay. WO

the mlgtg%gsséfﬁgéd Reh/ d#%ﬁ@ gh§ ﬁ%RqDa mL, 1139 mqﬁﬁkg ahd %ﬁrrea‘@tsl%om

Structure pec
tempeI@hﬁ@fQiGI)h 6T HeDmiKRure syas I:bljlcentlﬁteﬂ;Bar(cbthe :td&sl)due?wz&(in(rdﬁ,ed .ﬂ);c flash

osed St St Y B 30, 20

(adamé‘rﬂ)tylnéth%gwf}irldlﬂ 281]2) -6ne (1 4 f % R alﬁro(Svﬁr ?(%frd) Féﬂ&ﬁng the
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Example 80
Preparation of 4-(Cyclopentylmethoxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-
vDpyridin-2(1)-one hydrochloride

0 N//\NQ
/E:E//‘N Chemical Formula: C,H;,CIN,O,"
N Exact Mass: 442.2136
/ﬁ; Molecular Weight: 442.9815
@) *HCl

[00210] Following the  procedure of [Example 79, but substituting
cyclopentanemethanol for adamantanemethanol, the title compound (180 mg. 71%) was
obtained as yellow powder: mp 228-231 °C (dec.); '"H NMR (500 MHz, CD;0D) & 8.24
(s, 1H), 7.83 (d, J= 2.0 Hz, 1H), 7.78 (d, J= 9.0 Hz, 1H), 7.60 (d, J = 7.5 Hz, 1H), 7.46
(dd, J=9.0, 2.0 Hz, 1H), 6.30 (dd, J= 7.5, 2.5 Hz, 1H), 6.07 (d, J = 3.0 Hz, 1H), 4.88 (t,
J = 6.0 Hz, 2H), 3.98 (d, J = 7.0 Hz, 2H), 3.86 (t, J = 6.0 Hz, 2H), 3.69-3.73 (m, 2H),
3.15-3.17 (m, 2H), 2.39-2.42 (m, 1H), 2.16-2 19 (m, 2H), 2.00-2.03 (m, 2H), 1.86-1 90
(m, 2H), 1.67-1.72 (m, 4H), 138-1.42 (m, 2H); ESI MS m/z 407 [M + H]"; HPLC
(Method D) >99% (AUC), 7z = 13 1 min.



N'H NWR (500 Mz, DVMsO-d6) 6 9.65 (s, 1H), ri 8.12

(m 1H), 7.80-7 67(m 6H), 7.62 (d, J =7.54 01 NN
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HC1 4.54 (m 2H), 2.89 (m 2H), 2.52-2.42 (m 4H), F

3C01 1.73-1.64 (m 4H 'H NMR (500 MHz, DMSO-d6) 6

9.94 (s, 1H), N B8.25 (s, 1H), 7 86 (d, J= 8.5 Hz,
1H), 7:80 (d, J= ri 1.5 Hz, 1H), 7.61 (d, J = 7.5 Hz,
1H), 7.50 (s, 5 NIN 449 4H), 7;43 (dd, J = 8.5, 1.5
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7.87 (d, J= 9.0 Hz, cuH), 7.81 (d, J= ri 2.0 Hz, 1H),
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mL). Alﬁ)sr st3r1@§ f(ﬁ 4)_5_ h()ms ﬂid)mmﬂ;r@&;ag cofceftrpte@ ) dryness. Purification
by ﬂasI11' coﬁlmn catlro&g%ogralf)%y (silica gel, CH,Cl,/MeOH, 100:0 to 97:3) provided the
title compound (4.24 g, 57%) as a dark red semi-solid: "H NMR (500 MHz, CDCl) &
782 (d, J = 1.5 Hz, 1H), 7.45 (dd, J= 9.0, 1.5 Hz, 1H), 7.31 (d, J = 9.0, 1H), 2.56 (s,
3H); ESIMS m/z 211 [M+ H]".

¢) 5-Bromo-3-methyl-1-(2-(pyrrolidin-1-yl)ethyl)-1/-indazole

N
NH Chemical Formula: C,,H,;BrN,
N Exact Mass: 307.07
/ Molecular Weight: 308.22
Br
CH,

[00212] A solution of 5-bromo-3-methyl-1H-indazole (4.23 g, 20.0 mmol) in DMSO
(150 mL) was treated with Cs,CO; (1955 g, 60.00 mmol) and 1-(2-
chloroethyl)pyrrolidine hydrochloride (5.27 g, 31.0 mmol). After stirring for 16 hours at
room temperature, the mixture was diluted with water (300 mL) and extracted with
EtOAc (3x200 mL). The combined organics were washed with water (200 mL) and
brine (200 mL), dried over Na,SO,, filtered and concentrated to dryness. Purification by
flash column chromatography (silica gel, MeOH/EtOAc/hexanes, 1:4:5) gave the title
compound (0 67 g, 11%) as an orange oil: 'H NMR (500 MHz, CDClL) & 7.77 (d, J =



'H NVR (500 MHz, DMBO-d6) swo.96 (s, 1H), N 8.25 (s,
1H), 786 (d, J= 9.0 Hz, 1H), 780 (d, J= r-j 2.0 Hz,

wakhog/oFe4dd (d, J= 7.5 Hz, 1H), 7.60-7.56 o (mPAFPS2008/050601

7.53-7.48 (m 1H), 7.43 (dd, J= 9.0, 2.0 8 451 Hz,
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bromo-3-methyl-1-(2-(pyrrolidin-1-yl)ethyl)-1H4-indazole for 5-bromo-1-(2-(pyrrolidin-
1-yDethyl)-1H-indazole, the title compound (93 mg, 14%) was prepared as an off-white
powder: mp 163-167 °C; '"H NMR (500 MHz, DMSO-dy) § 10.16 (br s, 1H), 7.78-7.77
(m, 2H), 7.60 (d, /=7.6 Hz, 1H), 7.48-7.38 (m, 6H), 6.12 (dd, /=7.6, 2.7 Hz, 1H), 5.99
(d, J=2.7Hz, 1H), 516 (s, 2H), 4.76 (t, J = 6.4 Hz, 2H), 3 70-3.67 (m, 2H), 3.53-3.49
(m, 2H), 3.06-3.03 (m, 2H), 2.52 (s, 3H, overlapping with solvent peak), 2.01-1.98 (m,
2H), 1.85-1.83 (m, 2H); ESI MS m/z 429 [M + H]"; HPLC (Method A) 98.7% (AUC), tz
= 14.5 min.

Example 82
Preparation of 4-(Benzvloxy)-1-(1-(2-(pyrrolidin-1-yl)ethy])-3-(trifluoromethyl)- 1 H-

indazol-5-yD)pyridin-2(1)-one hydrochloride

a) 1-(5-Bromo-2-fluorophenyl)-2,2,2-trifluoroethanol

F
Chemical Formula: C;H;B1F,O
CF, Exact Mass: 271.95
Br Molecular Weight: 273.02
oH
[00214] A solution of 5-bromo-2-fluorobenzaldehyde (5.05 g, 24.9 mmol) in THF (200

mL) was cooled in a wet ice bath and treated dropwise with TMS-CF3 over five minutes.



O 'H NVR (500 M4z, DVBO-d6) 6 8.12 (s, 1H), o XN 7,
74-7.71 (m 2H), 7.61 (d, J = 7.5 Hz, 1H), 12 N 362
W@ 2008086486 (m 5H), 7.31 (dd, J= 9.0, 2.5 Hz, HREH/PS200$/050601

N 6.10 (dd, J= 7.5, 2.5 Hz, 1H), 5.99 (d, J= 2.5 Hz,

0' HCl 1H), 5.15 (s, 2H), 4.48 (t, J= 5.5 Hz, 2H),

3.81 (t, J =55 Hz, 2H W2»g008/ 086404
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6.13 (dd, J= 7.5, 2.5 Hz, 1H), 5.99 (d, J= 3.0 Hz,
1H), 5.16 (s, 2H), HCl1 4.88 (t, J= 6.5 Hz, 2H), 3.63
b) 1-(5cBronzd=2-fludrapBeryd)-2,2:2-trifluoroethanone

Beilstein Registry Number 9622366

F
Chemical Formula: C¢H,B1F,O
B CF; Exact Mass: 269.93
r o Molecular Weight:271.01
[00215] A solution of 1-(5-bromo-2-fluorophenyl)-2,2,2-trifluoroethanol (2.26 g, 8.29

mmol) in CH,Cl, (80 mL) was treated sequentially with Dess-Martin periodinane (5.83
g, 13.75 mmol) and TFA (1.1 mL, 15 mmol). After stirring at room temperature for 3
hours, the mixture was treated with silica gel and concentrated. The adsorbed material
was loaded onto a silica gel column and purified (CH,CL,) to give the title compound
(199 g, 88%) as a colorless liquid: 'H NMR (500 MHz, CDCL) & 7.99 (dd, J = 6.0, 2.5
Hz, 1H), 7.78 (ddd, J= 9.0, 4.5, 2.5 Hz, 1H), 715 (dd, J = 10.0, 9.0 Hz, 1H).

¢) 5-Bromo-3-(trifluoromethyl)-1H-indazole
Beilstein Registry Number 914313

H
N, Chemical Formula: CH,B1F;N,
Y N Exact Mass: 263.95

Br Molecular Weight: 265.03

CF,
[00216] A solution of 1-(5-bromo-2-fluorophenyl)-2,2,2-trifluoroethanone (1.49 g,
5.50 mmol) in 1-butanol (25 mL) was treated with hydrazine hydrate (5.0 mL, 100



4.5 Hz, 6H) FF C N 'H NMR (500 MHz, DMBO d6) 6 10.58
(br s, 0.5H), 8.24 (s, 1H), 7.84 (d, J = 9.0 Hz, 1H),

wQ2008/086484 1H), 7.60 (d, J= 7.5 Hz, 1H), 7.48-FCB6ES{0n$/050601

16 0 N 433 6H), 6.12 (dd, J= 8.0, 3.0 Hz, 1H), 5.99

(d, J= N2.5 Hz, 1H), 5.53-5.39 (m 1H), 5.15 (s, 2H),
LIN 4.87 (s, 2H), 3.88-3.511¢m 5H), 3.21-3.16 (m O
HCl 1H), 2.15-2.08 (m 1H), 1.30-1.23 (m 1H 'H NWR
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7.49-7.41 (m 4H), 18 N444739735(m 2H) ,
612(dd J= 7.5, 2.5 Hz, 1H), NN5.99 (d, J = 2.7

d) 5-Bramo-1Hp-(pBralilin-$-y)ety))-4(triflugromethgby | H-mdezol¢ br m  6H) ,
3.40 (br m 4H), 2.76 (s, rl HCL 3H) WD 2008/ 086404
PCT/ US2008/ 050601 @3 G 'HNWR (500 Mz, DVBO-d6) 6
9.82 (s, 1H), 8.15N(s, 1H), 7.75 (d, J= 9.0 Hz, 1H),

7.69 (d, J= r-j 20 Hz, 1H), 7.49 (d, J= 7.5 Hz, 1H),
7.38-7.31 19Q NXN 429 (f{*"SyorridadmibaNim 1),

6. 04 (dd, J.5/‘ 2.5 N vy 3, 2, 89 (d, J= 3.0
Hz, 1H), 1&; g1 J= 6.5 Hz, 1H), 4.77-4.75 (m 2H),

3,66-3.63 (m 2H)GE;
[00217] A solution of 5-bromo-3-(trifluoromethyl)-1H-indazole (282 mg, 1.07 mmol)
in DMSO (15 mL) was treated with Cs;COs; (1.45 g, 445 mmol) and 1-(2-
chloroethyl)pyrrolidine hydrochloride (376 mg, 2.21 mmol). After stirring for 16 hours
at room temperature, the mixture was diluted with water (50 mL) and extracted with
EtOAc (3%x50 mL). The combined organics were washed with brine (50 mL), dried over
Na,S0,, filtered and concentrated to dryness.  Purification by flash column
chromatography (silica gel, MeOH/EtOAc/hexanes, 0:1:1 to 1:49:50) gave the title
compound (250 mg, 65%) as a light yellow oil: "H NMR (500 MHz, CDCl;) & 7.98 (s,
1H), 7.54 (dd, J=8.9, 1.7 Hz, 1H), 7.40 (d, /= 8.9, 1H), 4.54 (t, J= 7.1 Hz, 2H), 3.01 (¢,
J=17.1Hz, 2H), 2.56-2.54 (m, 4H), 1.79-1 75 (m, 4H); ESI MS m/z 362 [M + H]"_

e) 4-(Benzyloxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-3-(trifluoromethyl)- 1 7-indazol-5-
yh)pyridin-2(1H)-one hydrochloride



o xcl 3.46-3.45 (m 2H), 3.00-2.99 (m 2H), 1,93 (m
2H), 1.78-1.75 (m 2H), 1.51 (d, J= 6.5 Hz, 3H 'H

WORRSO§A0s MHz, DVSO-d6) 6 9.65 (s, 1H), N 8. 25PCEPSZBYY50601

7.85 (d, J= 8.9 Hz, 1H), 7.78 (d, J= 1.7 Hz, 1H),
7.60 (d, J= 7.6 Hz, 1H), 7.40-7.49 20 N 445 (m 5H),
7.35-7.39 (m 1H), 6.12 (ddj2gl= 7.6, 2.7 N Hz, 1H),
5.99 (d, J= 2.7 Hz, 1H), 5.16 (s, 2H), o xci 4.90 (t,

J= 7.3 Hz, 2H), 3,77 (m , 3.59 (m 2H), 1.34 (m
12H) F F N ' H NMVR (500 DVMSO-d6) 6 8.22 (s, 1H),
r 7.85 (d, J = 8:9 Hz, 1Ny, 7.78 (m 1H), 7.61 (d, J
21 o N 465 = 8.0 Hz, ., 7.49-7.35 (m 6H), 6.13-6.

10 (m N1H, 5
4.95- 1 4.850(m

W J= 2.7 Hz, 1H), 5.16 (s, 2H),

%. 15- 3. 8Gchingl Fikfula: G FTOEB,0 (m

4H) 'H NMVR 0800104682 1IBVEO- d6) 6

J 8.17 (diF,J= 0.6 Hyloleaiyy Welphg(F200, J=
e JIC I N 7.76 (d, J= 1.7 Hz, 1H),

J—76Hz, 1H), 22 N 403 7.49-7.35 (m 6H),

6.12 (dd, J= 7.6, 2.7 Hz, 1H), N5.99 (d, J= 2,7 H,
[00218] H) Followirs: (hs, prowhdurd BExampla) : (s@psiCLal @), Hwit sRbiituting 5-

om0l R o oo

(pyrroﬂd’ﬂ)—al Jylj%,lt )Zlﬁiﬁlﬁiazéll?!) t;h% Zg%]co(r@ouﬂd:(ﬁl &étHz%) s prépafd as an

off-whi pondiers G TENNR WWzg RM89ds) 6.1020((8dl H)38.07.(d, J 2.970 Hz,

e, 758 10, 730 €08 U T s e, ¢ Oy 355853 g

6.00 (c( m ZH)HZ 11945, 178552HG;I4 oont, 2H)6.5 Bz DHL 345 -6 m7 (ﬂlH)ZHi; 55—
J="6.3 Hz, '6H) "H NMR (500 MHz, DMSO-d6) 6
3.54 (111121]1), ?(gz 3109 (m, 2H), 2.02-199 (m, 2H), 1.86-1.84 (m, 2H); ESI MS m/z

483 [M + H]"; HPLC (Method A) 98.4% (AUC), z = 15.9 min.

Binding Assay for Human Melanin-Concentrating Hormone (MCH;) receptor

[00219] Evaluation of the affinity of compounds for the human MCH; receptor was
accomplished in transfected Chinese Hamster Ovary (CHO) cells determined in a
radioligand binding assay, as described in MacDonald et al., “Molecular characterization
of the melanin-concentrating hormone/receptor complex: identification of critical
residues involved in binding and activation”, Mol Pharmacol., 58:217 (2000). Cell
membrane homogenates (5 pg protein) were incubated for 60 min at 22°C with 0.1 nM
['*’T][Phe", Tyr']-MCH in the absence or presence of the test compound in a buffer
containing 25 mM Hepes/Tris (pH 7.4), 5 mM MgCl,, 1 mM CaCl; and 0.5 % BSA.
Nonspecific binding was determined in the presence of 0.1 uM MCH. Following
incubation, the samples were filtered rapidly under vacuum through glass fiber filters
(GF/B, Packard) and rinsed several times with an ice-cold buffer containing 25 mM
Hepes/Tris (pH 7.4), 500 mM NaCl, 5 mM MgCl,, 1 mM CaCl, and 0.1% BSA using a
96-sample cell harvester (Unifilter, Packard). The filters were dried, then counted for
radioactivity in a scintillation counter (Topcount, Packard) using a scintillation cocktail

(Microscint 0, Packard).



r--"N 8.24 (s, 1H), 7.88 (d, J= 8.9 Hz, 1H), 7.79 (s,
1H, ONNO7.61 (d, J=7.6 Hz, 1H), 7;49-7.36 (m

WG R)og/08640L 24 459 (dd, J= 6.6, 1.4 Hz, 1H), 5PORUSIHNS/050601
J= 2.3 Hz, 1H), O HCA 5.16 (s, 2H), 4.96 (t, J=6.9
Hz, 2H), 4.05-3.89 (m 2H), 3.60-3.55 (m 4H),
2.76-2.70 (m 2H), 1.13 (dj29)= 6.2 Hz, 6H) N 'H NMR
(500 MHz, DMSO-d6) 6 10.22 (s, 1H), o0 8.31 (d, J =
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specifi¢ b'inddl% 7 "136 I@‘st) \61-&)8 (06ndeﬁtr@nkd1 cdumg?a(‘halfﬂn@(uidzl, mlli-H)t;on of

controf)sspec b1m§n@7 alecg HQIFI)CO%IE@O%’?@S @@634 degermmelc?) by non 11near
regressF> &l /akjéﬁ?Q@ &FQRe Q%kpenﬂ(ﬁfl c1(1He N @@ éghktlonDEﬁQe d&in® The

1nh1b1t15pn|) COPSt3® ((1(1) JaasH qalchated]_ ﬁomZ th§|—|)Che71g61Prgs;t;ff J eq:uatlon

- iy oM At et g
afﬁn1ty5of83e fa‘dﬁ)hgdnd:fo5ﬂle]retﬁ).tori7 3 0 HC' HZ 2H) 5 16 (s,

39-4.35 (m 1H),
[00221j 813)3‘ glet,h@dg figscoippd abqu ghe\gc%pOU(ngﬁ; hqq; in "@abiel]_ Wers (m

shef ot B9 B Mok L BT gty FI0N R

K; of 1eks 8ian(odt equat t828® (B ,in fH)MCH, Pd{ng, assa7N 430 1H), 7.61
(d, J=7.6 Hz, 1H), 7.49-7.41 (m 4H), oi HC
7.40-7.35 (m 2H), 6.13-6.10 (m 1H), 5.99 (d, J =
2.7 Hz, 1H), 5.15 (s, 2H), 4.79-4.51 (m 2H),
3.51-3.35 (m 6H), 3.22-2.98 (m 4H H3c~ 'H NVR (500
MHz, DMBO-d6) 6 10.85 (s, 1H),



N CH3 8.28 (s, 1H), 7.94 (d, J = 8.8 Hz, 1H), 7.80 (s,
1H), 7.62 (d, J = 7.6 Hz, 1H), 7.45-7.31 (m 6H), 28 o
woRoses@042 (dd, J= 7.6, 2.6 Hz, 1H), 6.00 (d,POEU068/050601
Hz, N/ 1H), 5.16 (s, 2H), 4.95-4.93 (m 2H),
3.97-3.93 | HCL (m 2H), 3185-3.75 (m 2H), 3.61-3.51
(m 4H), 1.23-1.18 (m 6H H NVR (500 MHz, DMSO-d6) 6
8.13 (s, 1H, o -NNTh 7.76 (d, J = 9 Hz, 1H), 7.72
(s, 1H), 7.51 (d, J = NN = N~0 472 7.5 Hz, 1H),
7.47-7.32 (m 6H), 6.10-6.08 (m 1H, 594 (d, J = 2.5
Hz,—3iH)y 515 (s, 2H) 4. 80=xci—470(m——2H);
Ex. 3.67-3.@&#@4@, 3.%27 (m 4 .85 (m
No. 2H), 1. C3H) H| (500 Mz, 6 9.15
(s, tH T N8-18 fs [ tH, 7 75-7- 70 (m—2H 7-62(d;
J= 7.6 No Hz, IH),| 7.49- 7 40nMr00NDE, DRSSU)s B2 (SN H),
2H) , 30 N 417F6/' 11 (dd, =873 6,1H2.786kdz J=BId)Hz, B1)9979 (s,
(d, J= 2.7 IN ~ 1rgl, 15, 1.6, (d.244) 7.6 Az, 64 2.460.36 . 6H).
LBy, 4.20-4015 % (m 1), | 3293dB788.6( H@HZJH)J§2996dJ323’>
Hz, 1%2{6/% 3.68-3./60 (m 1H)35 %s@HBQ ). 3.70 (br
’\@4 J=m2. 6 HZ, 1H),|?: 325.1&M Fm H)44.97 (or
(500 MHz, DVBO-d6) 6 8|23 (s, ‘8 Hed J=
89 Hz,—tH 779 s tH 760 (u', J 7 6 '
7.49-7.41 (m SI-Q/, 7.40-7.86, (m 31 0 465 1H), 6.
(dd, J= 7.6, 2.7x#,| 1H), 5@{98 ( éﬂfgal?MS_éﬁ
5.16 (s, 2H),45485(nrshgl~7 21368
, [3.29-3.21 (m 2H) 2. 49-2. i (i, HET 3 %d’ N
(500 Mz, 01 ) 8. 23H{ S99 &) = 3.0 105 - 56 ({ ¢
8.9 Hz, 3 s, 1H), | Toala)®h oodF 733N H, M 34’)4)4368
@ﬂ; 19 .35 (m G(hl), #H)B3.42(d (ke 2. 00, 7H)63.19 (br m,
2H)
@ "H NMR (500 MHz, DMSO-d) 3 9.85 (br s, 1H),
S 8.24 (s, 1H), 7.85 (d. J = 9.0 Hz, 1H), 7.79 (s,
1H), 7.60 (d, J = 7.5 Hz, 1H), 7.48-7.36 (m, 6H),
3 0 O;NN 429 1 6.12(dd,J=7.5,3.0 Hz, 1H), 5.99 (d,J = 3.0 Hz,
b / 1H), 5.15 (s, 2H), 4.89 (t. J = 6.5 Hz, 2H), 3.61—
| 3.54 (m, 4H), 3.00-2.94 (m, 2H), 1.84-1.81 (m,
@Ao Z ma 2H), 1.68-1.65 (m, 3H), 1.41-1.36 (m, 1H)
(Nj "H NMR (500 MHz, DMSO-ds) 3 9.65 (s, 1H),
~ 8.12 (m, 1H), 7.80-7 67(m, 6H), 7.62 (d,J = 7.5
4 o @N 483 | Hz 1H). 7.34 (m, 1H), 6.13 (dd, J=7.5, 2.5 Hz,
ﬁ 1H), 5.98 (d, J=2.5 Hz, 1H), 5.27 (s. 2H), 4.58—
A - 4.54 (m, 2H), 2.89 (m, 2H), 2.52-2.42 (m, 4H),
@A 1.73-1.64 (m, 4H)
F,C
(] "H NMR (500 MHz, DMSO-d) 3 9.94 (s, 1H),
N 8.25 (s. 1H), 7.86 (d,J = 8.5 Hz, 1H), 780 (d. J =
1.5 Hz, 1H), 7.61 (d, J = 7.5 Hz, 1H), 7.50 (s,
5 449 | 4H), 743 (dd.J=8.5, 1.5Hz 1 H), 6.13 (dd, J =

7.5, 2.5 Hz, 1H), 5.98 (d,J= 3.0 Hz, 1H), 5.16 (s

2H), 4.85 (t, J = 6.0 Hz, 2H), 3.74-3.72 (m, 2H),

3.54-3.53 (m, 2H), 3.06 (m, 2H), 2.00-1 99 (m,
2H), 1.85-1.83 (m, 2H)




o 2.7 Hz,

2H),
W@ pgosAsdup4 1, 99 (s,

1H),

5.99 (d,
4.95-4.85 (m 2H),

J

3.90-3.55 (m 4H),
1H) WO 2008/ 086404 PCT/ US20P8r/0SD6£150601

2.7 Hz, 5.16 (s, xci

3.41- 3,31

1H),

-135 'H NVR (500 MHz, DVBO-d6) b 10.31 (s, 1H), 8.26
8.26 (s, 1H), 7.88 (d, J=-81® +Hz, 1H), 7 79 (d, J= N
1.8 Hz, 1H), 7.61 (d, J = 7.6 Hz, 1H), 7.49-7.41 r-|
(m 5H, 7. 40 7. 3@ m IH) | GNMR 506V DMS®d,) 29.80 (s330),
NN 443 Hz, 9 (d, Jr8.25(¢ 1Hz,7 81k, J=5.016. (5.7 Bld). /=
N- ' 4 92- 4 86 2H), 3| 995 Bz95).(76p (L 303171 3. B5s.
6 o (m 2m,om 43 (499 1H) IH27.4507.92 @44 Hrp. 11 (4, J = HE2.5
2.16-2.1 4, 1. 75- 1. 7 Hg >i?-‘i)<d /T B3H4 18RS (s 21D,
1M E00d, = 6.5 He, SH S LN e, TE O oy
(th, 2T1), 3.07 tm, 2H) 2.00°1.99 (m. 7H). 1
HINVR(5D0—Hz DM 88156 {5 1H),
r 8.23 (s, 1H), 4 (d, JF 'BNSMRH200 NIH). DMBO78) { 10,13 Js=1H).
N H3C 1.8 Hz, 1H)] 7. 60 (d 82%5%; iﬂ)g%@gé;%ﬂ%@%@;&(ﬁ@—
34 N 417 (m_SHy, 7.[39-7.3b m =
7 2.7 N O,/@@ﬁ.gg(fm% Hp79 70 (m 0. (3
J HO 4g8A(Y, J= 6.7 Hz, 645‘5 55‘ (52
' 2, 2.01-1.94 3,08 |
H NVR (500 NHz, DMS lg(mg,ﬁ @%I@
(s, 1H), 7.81 (d, J= 9 0 Hp,
1H), 7.60 (d, J= (‘/jG Hz, 1H) HN?\M@OQ’NHMD Sﬁ% %<s 1H>
7.40-7.35 (m 1H) y 6. 12 (d <é>1%71>6865217J3 O g <dJ—
Hz, 1H), 5.99 (d%J: 2.7 H IH)§73}§C‘ i ' 07360
8 [4.87 (1, 9=8.0"kz, [2Hs 3 ) dd
HCO 1.95 | ~2H), 191-1.8 ,59 d 515(5
me\ . 6ke(m 1H, 1.6 3 7513 . Amy33lss—
( H) 3.53 (m, 2H) 308 3.02 (m, 2H), 2.02-1.99 (m,
2H), 1.86-1.83 (m, 2H)
(Nj "H NMR (500 MHz, DMSO-dy) & 9.86 (s, 1H),
— 8.25 (s, 1H), 7.85 (d, J = 9.0 Hz, 1H), 7.79 (s,
J 1H), 7.58 (d, J = 7.5 Hz, 1H), 7.43-7.39 (m, 3H),
9 7 J@i//\N 445 6.99-6.97 (m, 2H), 6.09 (dd, J=7.5.2.5 Hz,
b 1H), 5.99 (d, J = 2.0 Hz, 1H), 5.06 (s, 2H), 4.84—
07 Ha 4.83 (m, 2H), 3.78 (s, 3H), 3.74-3.73 (m, 2H),
OQA 3.54 (m, 2H), 3.08-3.06 (mn, 2H), 2.00 (m, 2H),
| 1.83 (m, 2H)
7 "H NMR (500 MHz, DMSO-d,) & 10.18 (s, 1H),
N 8.24 (s, 1H), 8.03 (s, 1H), 8.00-7.95 (m, 3H),
465 | 7.86 (d.J=9.0 Hz, 1H). 7.80 (d,J = 1.5 Hz, 1H),
10 o ﬂiN\N 7.63-7.54 (m, 4H), 7.43 (dd. J = 9.0, 2.0 Hz, 1H),
R 6.09 (dd, J=17.5,2.5 Hz, 1H), 6.06 (d, J= 2.5 Hz,
PP o 1H), 5.34 (s, 2H), 4.87-4.85 (m, 2H), 3.74-3 70
- \;( (m, 2H), 3.54-3.52 (m, 2H), 3.06-3.04 (m, 2H),
2.00-1.99 (m, 2H), 1.85-1.83 (m, 2H)
OH
/ "H NMR (500 MHz, DMSO-dy) & 8.12 (s, 1H),
N 7.73-7.71 (m, 2H), 7.62 (d. J = 7.5 Hz, 1H),
11 i @N 376 | 7.48-7.36 (m, 5H), 7.33 (dd, J = 9.0, 1.5 Hz, 1H).
b 6.10 (dd, J=17.5,2.5 Hz, 1H), 5.99 (d, J= 2.5 Hz,
0 NF O 1H), 5.15 (s, 2H), 4.50 (t, J = 7.0 Hz, 2H), 3.38 (1,
©/\ J=6.5Hz, 2H), 2.01-1.96 (m, 2H)
OH
f/ '"H NMR (500 MHz, DMSO-dy) & 8.12 (s, 1H),
o N 7.74-7.71 (m, 2H), 7.61 (d, J = 7.5 Hz, 1H),
12 @DN 362 | 7.48-7.36 (m, 5H), 7.31(dd, J=19.0, 2.5 Hz, 1H).
Jﬁj 6.10 (dd, J=17.5,2.5 Hz, 1H), 5.99 (d. J= 2.5 Hz,
0T NF o 1H), 5.15 (s, 2H), 4.48 (t, J = 5.5 Hz, 2H), 3.81 (1,

J=55Hz 2H)




C-C C c3H'H NVR (500 Mz, DVBO d6) 6 10.19 (s, 1H),
N~ 8.24 (s, 1H), 7.89 (d, J= 8.9 Hz, 1H), 7.79 (d, J
waebhsmle404H), 7.61 (d, J= 7.6 Hz, 1H), 7.49-7.PBd1T/882008/050601
-N 459 (m 5H), 7.40-7.35 (m 1H), 6.12 (dd, J= 7.6,
2.7 NL NHz, 1H), 5.99 (d]32= 2.7 Hz, 1H), 5.16 (s,
oH), 4.98 (m 2H), 3.89-3.70 (m 2H), 3.65-3.52 (m |
C HA SH), 3.45-3/33 (M 1Myl Boen@ [il\%o%%w&g%“ﬁ{)
(s, 3H), 1.21 (S H N H MR (500 shhdz. - DVBE: d.J=
9 75 (s II|) AN 8. 31 (d| 201, ﬁ{)87d'dZdJl—l"l)5,Hz71}8)676 7.52
13 E”H[g o INNyGH3 Tm88)), (7ok4-T42%m1 11, HB-7.13H)m, 2H),
7 59 (d =76 Hz,| 1H), B¥1]&dN=-4542 THAQHY 640 (d(.Fry 2.5 Hz,
.3, (m 1H), 6. 13H( dd4 (SJ2H)-4875 B84 (21; Q{)I—&M -3.73
/5 99(d J = .8Hz F'I§12H53 };{ % )(2500—
2H), 3.95 (t, 1 =99 Hz, PH), 3dp-3D7E% 3<2H?H> 3
15 (s, 3H H3C N-CHS "H I\/Rgl : 131)(5%@@@0 e ?ig@ 586‘9(5%18;1)
(s 1h. NEHJ;SS%(S s s
0= 38 C N4l ) i 2’ %%8‘761“ 21,
14 Hz% 497 544€(IH 776, %
) (s 345—
, 5H99 (d, J= 3 ﬂ H 3
, 3.91 (0I J= 4.5 Hz, 2"3}8 NN R ZH) 1-7851 ('ﬁlZZH) 170—
6H), 1.85 (s, 6H "H NMR (50 I\/HZ§4(, 9 2[4) d
J= 4.5 Hz, 1H), \ZT g8- 7. 381 (m__1H
Hz,  CH 1H), 7.60/(d, J= 7 %B %é d?ﬁ(’slH)
' 87 (. ) 94d.J=
6H), NN (-2 3/6.13-6. 10% o1 ?g e
15 |Hz, 1H), 5- 39 445 1), SHft7 9’7 5 1&97612?1%%0 75.25
4.15-4. f0m~ 0. 6H), HC 4 }928114) Dgy | p@léﬂ")lH) 516 (s. 2H).
3@/& (m 3H, 3.59 3.bis{@y 15H)Hz B31)25%3 (ﬁa;ZH'Z} 20(d,J=
3Rx20-3.05 (m 2H), .31-2 1(m 0. 6H)5HZ6H9- 2. 10
(A—O—4H)— 1, 99— 189 {m—1H—\W52008/-086404
PCT/ US2008/ 05060 36 ' H NWR (500 M—|Z DVBO- d6) 6
9.25 (s, 1H), 9.@ s, 1H), 8. 25 7.86 (d J=
8.9 Hz, 1H), N HNl\/[R(OOMHz MSO-d) 5 10.58 (br s,
0.5H), 8.24 (s, 1H), 7.84 (d,J = 9.0 Hz, 1H), 7.79
S (s. TH), 7.60 (d. J = 7.5 Hz, 1H), 7.48-7.36 (m,
16 o N 433 | 6H).6.12 (dd,J=8.0, 3.0 Hz, 1H), 5.99 (d, J =
/@N 2.5 Hz, 1H), 5.53-5.39 (m, 1H), 5.15 (s, 2H),
/@ 487 (s, 2H), 3.88-3.51 (m, 5H), 3.21-3.16 (m,
AL 1H). 2.15-2.08 (m, 1H), 1.30-1.23 (m, 1H)
/(/) 'H NMR (500 MHz, DMSO-d;) & 10.08 (s, 1H),
N 824 (d,J=3.0 Hz, 1H), 7.89 (t, J = 8.8 Hz, 1H),
~ 779 (s, 1H), 7.61 (d.J = 7.6 Hz, 1H), 7.49-7 41
o N 443 | (m, SH), 7.39-7.35 (m, 1H), 6.12 (dd, J= 7.6, 2.7
17 N@N Hz, 1H), 5.99 (d. J = 2.7 Hz, 1H), 5.16 (s, 2H),
© 4.94-4.90 (m, 2H), 3 76-3.74 (m, 1H), 3.62-3.52
©ﬂo HCl (m, 2H), 3.23 (m, 1H), 3.06-3.03 (m, 1H), 1.89—
1.43 (br m, 6H), 1.31 (d. J = 6.3 Hz, 3H)
N
( J 'H NMR (500 MHz, DMSO-d,) & 8.17 (s, 1H),
N 783 (d,J=8.9 Hz, 1H), 7.75 (d. J = 1.2 Hz, 1H),
~ 761 (d,J=7.5 Hz, 1H), 7.49-7.41 (m, 4H),
18 o @@N 444 | 739-7.35 (m, 2H), 6.12 (dd, J = 7.5, 2.5 Hz, 1H),
. / 5.99 (d,J=2.7 Hz, 1H), 5.15 (s. 2H), 4.71 (s.
» 2H), 3.64 (br m, 6H), 3.40 (br m, 4H), 2.76 (s
@AO el 3H)




o NH7.79 (d, J= 1.7 Hz, 1H), 7.60 (d, J= 7.6 Hz,
1H), 'JI 40 X N 401 7.49-7.35 (m 6H), 6.12 (dd, J=
wWQa2@8/02404 Hz, 1H), N 5.99 (d, J= 2.7 Hz, 1H),PEI/u8200%050601
2H), 4.85-4.71 HG (m 2H), 4.02-3.92 (m 1H),
3.32-3.22 (m 1H), 3.20-3.A13Ym 1H), 2.14-2.05 (m
1H), 2.02-1.92 (m 1H) 191185(m 1H), 1.78-1.68
(m IH) "H NWR (
9.01 (s 1H) 8. 26( s, 1H) ﬁ’}ﬁ%%@wm
o X, N .79 J= 1.5 Hgé’o H)77749 31
19 AH. Jl o41 7.14915% 35k Bh), 6&9—1725(1113H @@4 dAJ 75@5
2 5 Hz, .99 Ol2 —H2 18), bizg9 (le}soﬁz 1i6n), 2555,1 @65
4. 85-14. 1 ngi H), 4. D235 17m.754H) 2H) R 823.&. (222H).
1H), 3 20 3.1T9 (m 1H)| 326B452m0%).(Gr0-2149)(m, 2H), 193 (m,
2 -1.92 (m 1H), [1.91- 1| 88). {.A§-1T5§m. 2H). 781 . £86.6 fz. 3H)
TH)  OH H NVR { N FEZ. SO L1 9. 49 (s, TH),
r-~-NCH3 8.18 (Eﬁ I), 7.78 (590 ) 6 76576 1H)
(d, J= o N CH3-2.0 |Hz, 1H 81 SIIESSQ{)UQ“((@J ?9 ZHi{) Y 749
20 7 49 7. 2(7 N§25N98’\h45‘5}93 rﬁ % _7 9%%275[??12 dd .5 76.2.7
5 6 HCL 4. 56- 4. 4642 ggjﬂz}( 32 o (o
11701 (m 1H), 3.12-3 o 211f S,
ff H NI\/R (500 VHz, Dl\/SOdG) 6 9 46 S.
817817(51 F.7.78 (d| J= 8.5 Hz, 1H), 774(d,
J= o NN CH3 1.5\Hz, [1H), 7 61®I}{MR(50®:MFIz5)mec1615-|;;zz(s 1H).
7 49 7.34 43 ,44.9 (m 6H) , 681@176—89.62 (e, 7T7Bm, 15).991 (d. J
21 J =o3. , 4585 §0HE 75491753 (gl 6@!—9 13-6.10 (m,
56 4. mHCl 2H), 4.44 @%%9 s’ §>éé6§%13495—
3. 05 2 95 (m 1H 48§(f‘7f %%785%‘(?(“‘
V40T 1) 6 9.38 (s, ! 1§
8_27(3,1!-9,794151,3—”0“7 7.80 (d—J =
1.4 Hz, 1H), 7.6 \d, J = IGINT{ZR(SOOMIMUMBQdJMlQ}(Z,.Im
(m 6H), 6.12 (&d, J= 7.6, 217<dkﬁ=06H41H»7&p(gw:48197§z,}g;,
‘ = 76 7 Hiz 1H) f60 z
22 [tH. 599 ( % 21 17Fq2t9 (7(:%.53:(11?6 ?61)51( d. J( 57];17262Hz 1H),
| 5.99 (d, J=27 Hz, 1H), 5.15 (s, 2H), 4.55 (t, J=
0 6.7 Hz, 2H), 3.11-3.06 (m, 2H), 2.75 (s. 3H).
274 (s. 3H), 2.28-2.21 (m, 2H)
/F)\ "H NMR (500 MHz, DMSO-ds) § 9.95 (s, 1H),
N 8.27 (s. 1H), 7.91 (d, J= 9.0 Hz, 1H), 7.78 (d, J=
~ 1.8 Hz, 1H), 7.60 (d, J= 7.6 Hz, 1H), 7.49-7.36
23 o N, 457 | (m, 6H), 6.12 (dd, J=7.6, 2.7 Hz, 1H), 5.99 (d, J=
KL)N /ELN 2.7 Hz, 1H), 5.16 (s, 2H), 4.90 (t, J= 6.9 Hz, 2H),
L 371-3.66 (m, 2H), 3.59-3.34 (m, 2H), 1.94-1.85
o el (m., 2H). 1.75-1.45 (m, 4H), 1.33 (d. J= 6.3 Hz,
6H)
"H NMR (500 MHz, DMSO-ds) 5 11.12 (s, 1H),
. T 8.24 (s, 1H), 7.88 (d, J=8.9 Hz, 1H). 7.79 (s. 1H),
@QN \ro 7.61 (d, J= 7.6 Hz, 1H), 7.49-7.36 (m, 6H), 6.12
24 b 459 | (dd.J=6.6, 1.4 Hz, 1H), 5.99 (d, J=2.3 Hz, 1H),
@Ao 7 ha 5.16 (s, 2H), 4.96 (t, J= 6.9 Hz, 2H), 4.05-3.89
(m, 2H), 3.60-3.55 (m, 4H), 2.76-2.70 (m, 2H),
1.13 (d. J= 6.2 Hz, 6H)
N
~ B '"H NMR (500 MHz, DMSO-ds) 5 10.22 (s, 1H),
o NoW 8.31(d,J=0.7 Hz, 1H), 7.84 (d, J = 8.9 Hz, 1H),
25 @N 400 | 7.82(d.J=1.6Hz. 1H), 7.59 (d.J = 7.6 Hz, 1H),
b 7.49-7.36 (m, 6H), 6.12 (dd. J = 7.6, 2.7 Hz, 1H),
@ﬂo Z el 5.99 (d,J=2.7 Hz, 1H), 5.70 (s, 2H), 5.16 (s,
2H), 3.87 (s, 4H)




(s, 2H), 4.86 (dd, J

HCl (m 1H), 4.43 (s,

= 14.8, 4.7 Hz, 1H), 4.78-4.71
1H), 4.18 (s, 1H), 3.45-3.38 (m

wak)og/0$408- 3. 01 (m 1H), 2.08-2.02 (m 1H), 1.BOFUIBIS/050601
(m 1H H NWR (500 MHz, DVMsO-d6) 6 8.02 (s, 1H), 7.66

(d, J = 1.6 Hz, 1H),

7.44-7.35 (m 6H), 7.

7.51 {1343 = 8.9 Hz, 1H), N O
29 (d, J = 7.4 Hz, 1H), 45 CN N

26

443 6.10-6.05 (m 2
Hz, 2H), 4.36 (si-1,

05(m lil-i),\ 88 '(dd,

O01- NNHA428 7.59

3.59 (dd, J =7.6,51.7 Hz,| 1BHz. BDADSIE,J <TH) e, 3H)154%736

1. 80-[1. %41): 271121121,51
"@1 HH&\II\/R (500 MHz, % § (s 2 j SS(m 401 (t
0.21 (s, 1H), 8.]32 (s, q@éﬁ
%{)'2'21 159/ i

, 5. 0p " sMRH)0, MHz, HBISOEL,) 31072 65, BH).
, 3. 9b8.§1ds. 181k 788 &1, Kz 8.9H) 1H). 7THG1d, J =

0. (19 6HI 6l 3Hgd, J 1 HZ 1533HZ 157839

(d, JE

27

6H), 6. 131+t N(dd
(d 3 =3 *ﬁc
3.65 (s )

PCI/ AS2008/ 050601 -

gl g2 (s, 1H™ NN 7
32 11.0 H, 1H), 7.

o J =By SO ?86j

I 1H), séﬁﬁ? ]\gs]g%i g’)é)
(S BH 1O éQH)749 741(m4H)
137 H NMRWS@Gn VHE 5 1PMEBOGE6)H).6.99 d. J
66 (d| =12.7HA.10). Fz23 (sDH).,4.78-48 (hd2H).
44-7.85 ( 3151635 (m,pHP 9 .2¢-¢¢, 98 Jur, 4F) O

28

Hz, 1H), 47 F ge.
4.73-4.59 1H

. '
(t, J:7.(()FW 2H)
(m

2H), 1.94- 81
10. 62- NS@[KI

1
1
(

10-6. 0b:
), 4.5p 12 8 (s 704 d% S%Zdﬁjl%i(@gﬂ

, 2. 69 2969 (ETIJ 2H) 1z, P 912742 ok I%H)
AH)SF ds—llj\{MRJ@EiQst&/le,lHDNE@ddﬁ%z Hz,
H), 8. RSH{ S,l6 &HH). 47958593 (@h, 2:0=3.8-0.93
H, 7.61m(ad). 3B53.75.(6. Hp, 3.61H).51 (m, 4H),
m SH)| 7.39-7.3653ChS @HH 6. 13

29

TH NMR (500 MHz, DMSO-dy) 6 8.13 (s, 1H),

7.76 (d,J =9 Hz, 1H), 7.72 (s. 1H), 7.51 (d, J =

472 7.5 Hz, 1H), 7.47-7.32 (m, 6H), 6.10-6.08 (m,

1H), 5.94 (d, J = 2.5 Hz, 1H), 5.15 (s, 2H), 4.80—

4.70 (m, 2H), 3.67-3.51 (m, 4H), 3.35-3.27 (m,
4H), 3.05-2.85 (m, 2H), 1.99 (s, 3H)

30

TH NMR (500 MHz, DMSO-dy) 5 9.15 (s, 1H),
8.18 (s, 1H), 7.75-7.70 (m, 2H), 7.62 (d, J= 7.6
Hz. 1H), 7.49-7.40 (m, 4H), 7.39-7.35 (m, 2H),
417 | 6.11(dd, J=7.6,2.7 Hz, 1H), 5.99 (d, J= 2.7 Hz,
1H), 5.15 (s. 2H), 4.64-4.60 (m, 2H), 4.20-4.15
(m, 1H), 3.93-3.88 (dd, J= 12.6, 3.3 Hz, 1H),
3.68-3.60 (m, 1H), 3.36-3.32 (m, 1H), 3.15 (d,
J=12.6 Hz, 1H), 2.96-2.84 (m, 2H)

31

'H NMR (500 MHz, DMSO-dy) § 8.23 (s, 1H),
7.86 (d, J= 8.9 Hz, 1H), 7.79 (s, 1H), 7.60 (d, J=
7.6 Hz, 1H), 7.49-7.41 (m, 5H), 7.40—7.36 (m,
465 | 1H), 6.12 (dd, J="7.6, 2.7 Hz, 1H), 5.99 (d, J=2.7
Hz. 1H), 5.16 (s, 2H), 4.95-4.85 (m, 2H), 3.75—
3.65 (m, 4H), 3.29-3.21 (m, 2H), 2.42-2.28 (m,
4H)

32

TH NMR (30 MHz, DMSO-de) 8.23 (s, 1H),
7.86 (d, J=8.9 Hz, 1H), 7.78 (s, 1H), 7.61 (d, J =
444 | 7.6 Hz. 1H), 7.49-7.35 (m, 6H). 6.12 (dd. J = 7.6,

2.7 Hz, 1H), 5.99 (d, J = 2.7 Hz, 1H), 5.16 (s.
2H), 4.95-4.85 (m, 2H), 3.90-3 55 (m, 4H), 3.41—

331 (m, 4H), 199 (s, 1H)




N Hz,
1H),

1H),
5.16 (s,

5.99 (d,
2H) ,

J= 2.5

4.87-4.82 (m 2H),
W@ )0/ 034BH- 3. 20 (m 2H, overl apping with H2O BPCFT52008/050601

LI N
(m

Hz,

1H), 5.54-5.39 (m

3.81-3.53

peak), 2.14-2.01 (s, 2H F F N 1H NMR (500 Mz,
DVBO-d6) 6 8.22 (s, 1H), J1B4(d, J= 9.0 Hz, 1H),
7.77 (s, 1H), 7.61 (d, J= 49 0 N 451 7.5 Hz, 1H),
7.48-7.36 (m 6H), 6.12 (dd,'qd®r/(s&m MBz OMID-d1H0,31%, 99,
(d, J = 2.5 Hz,. 5.16 (826 (s.uHN7N82HY = 84 .HZ61H).or79%d. J =
2H), 3.71 (br s, ) over | apBithgH)wl.¢1Rd. H20.Qiéakip. 7.4907.41
HCL OH ' H VR S]fSJOO MHz, DVB®-AdB) 760-9.356n.(1B). 642 (ddif)="7.6. 2.7
33 8.24 (s, h@/\? 86 (t 443= 9 M. Hi)5% J7277§Z§§)51¢-95 2H),
N 7. 60/@ el 1H) 4792488 ( ;s,f)%gﬁ; m, 1H), 371— 365
S (m.Hc;LH), 6 13 (dd, ¥ (515% ?Fﬁé
445 5.99 (d, J= 2.5 H )3“ Iz
5. 08-4.99 1~~"(m [1H), 4 88’ éééés
(m—1H) 377273 5/ (4 )HMHS'U{\PM{S’ ﬂ\li‘t(:s-&';"z‘»wo (s 113,
3.19-3. 15 O;@h 1H), PR3 08:1u99 s6@, s 1kh.a B 978B%-
(m 1H), 70 (m 1H) 188505176 1d.(m 7.6l 18H50D9-C40
34 N H I\ﬁyR O@ I\/Hz, DMBG- dBjm, 6HYL0.328.36 b, 18), 61H)dd, /8= 20 2.7
(s ¥7.82 (d, J= 8.0 Hz HAHY, 5P @F =15z 1H) 51§ (s&2H).
(07 J% 7.5 #2, 1H), |7. 48- 7| 88 (i 6.5k YN 431 4EH) 21, 2.85-
6.12 ( d, J =7.5 2.5 Hz, aFi)ﬁn %H>9©0{694GH4HN02 6l {5 6.7
1H) 5 15 (s, 2H}y 4 75 (br s 4"73 N
1H). 3.57 (br s,/ 2H)| 3. 15% lﬁﬁ ) 8 7(§1st
2.00 (m 2H) 171x¢br|s, 2H i cja 4 TS
PCT/ US2008/ 05060 (m SH), 7.40— 735 (m, 1H), 6.12 (dd,J 76,27
335 Ll 485 Hz, 1H), 5.99 (d, J=2.7 Hz, 1H), 5.16 (s, 2H),
JiiN Z 7 4.87 (. J= 8.0 Hz, 2H), 3.62-3.55 (m, 2H), 2.05—
T 1.95 (m, 2H), 1.91-1.83 (m, 1H), 1.78-1 71 (m,
2H), 1.63-1.61 (m, 1H), 1.61-1.56 (m, 6H), 1.37—
1.31 (m, 6H)
P, "H NMR (500 MHz, DMSO-d) & 10.19 (s, 1H),
N e 8.24 (s. 1H), 7.89 (d,J = 8.9 Hz, 1H), 7.79 (d. J =
_ 1.4 Hz, 1H), 7.61 (d, J = 7.6 Hz, 1H), 7.49-7.41
36 N 459 | (m, SH), 7.40-7.35 (m, 1H), 6.12 (dd, J= 7.6, 2.7
I P Hz, 1H), 5.99 (d, J = 2.7 Hz, 1H), 5.16 (s, 2H).
) 4.98 (m, 2H), 3.89-3.70 (m, 2H), 3.65-3.52 (m,
©/ ° “Hel 3H), 3.45-3.35 (m, 1H), 3.10-2.85 (m, 2H), 1.41
- (s. 3H), 1.21 (s, 3H)
B TH NMR (500 MHz, DMSO-dj) § 9.75 (s. 1R},
& 831 (d.J=0.8 Hz, 1H). 7.86 (d. J = 8.9 Hz, 1H).
m bu, 783 (d.J= 1.5 Hz. 1H). 7.59 (d.J = 7.6 Hz, 1H).
37 414 | 7.49-7.41 (m, 5H), 7.40-7.35 (m, 1H), 6.13 (dd. J
=7.6.2.9 Hz, 1H). 5.99 (d. J = 2.8 Hz. 1H), 5.82
(s, 2H). 5.16 (s. 2H). 3.95 (. J = 9.9 Hz. 2H).
3.80-3 75 (m, 2H), 3 15 (s, 3H)
H,C,
N’;H3 "H NMR (500 MHz, DMSO-ds) 3 9.38 (s. 1H),
CHj 8.26 (s. 1H). 8.00 (d, J= 9.0 Hz, 1H), 7.82 (s, J=
38 @L 417 | 1.5Hz 1H), 7.62 (d, J= 7.5 Hz, 1H), 7.49-7.35
ﬁ; (m, 6H), 6.12 (dd, J=7.5, 2.5 Hz, 1H), 5.99 (d, J=
3.0 Hz, 1H), 5.16 (s, 2H). 3.91 (d, J= 4.5 Hz, 2H),
2.71 (d, J= 5.0 Hz, 6H), 1.85 (s. 6H)
TH NMR (500 MHz, DMSO-ds) 3 8.24 (d, J = 4.5
Hz, 1H), 7.88-7.81 (m, 1H), 7.79 (d, J = 1.3 Hz,
) e e 1H), 7.60 (d, J = 7.6 Hz, 1H). 7.48-7.35 (m. 6H),
30 NJ@EJ 4qs5 | 613610 (m 1K), 599 (d.J =27 Ha, 1H), 5.16

(s, 2H), 4.89-4.84 (m, 2H), 4.15-4.10 (m, 0.6H),
4.08-4.02 (m, 0.4H), 3.71-3.68 (m, 3H), 3.59-
3.51 (m, 1H), 3.23 (s, 3H), 3.20-3.05 (m, 2H),

2.31-2.21 (m, 0.6H), 2.19-2.10 (m, 0.4H), 1 99—

1.89 (m, 1H)




-138- Me0 ' H NMR (500 MHz, DMBO-d6) 6 9.86 (br s, 1H),
1-0 N 8.25 (s, 1H), 7.84 (d, J= 9.0 Hz, 1H), 7.79 (d,
wa2008/0864b%, 1H), 7.61 (d, J = 75 Hz, 1H), 7. 48PQ1/422008/050601
(m 5H), 7.39-7.36 (m 1H), 6.13 (dd, J= 7.5, 2.5 52
O N 459 Hz, 1H), 5.99 (d, JB&-5 Hz, 1H), 5.16 (s,
2H), N 4.89-4.81 (m 2H), 3.94-3.92 (m 1H), 3.79 (m
N IH), 3.69-3.62 3H), B.®hndR Béo b, BNDo-4.3s 325 (s(199).
3H, overl appi ng h H20 peak) s, 18). 355 @, 1H, H6ld, (78.9 BH)1H).
2.14-2.12 ( H) i 2. 11-1.99.7¢ m J2H) Hz, 1), 890 @, .83 (i, 1H),
40 [1H), 1. 74 3 1H) 4HO | AN (1508). i (ADVEO. 26 1z.8H),
8.12 (sl_1H), N 7 75 (d, D 3=29¢d.g8= ?—{ZHlllH) 51‘?(57%2{)5‘685 471
0, fer e 762 (a, 7Y oa<m T4z 1
( 4%5239732(9?,,14? 31%1 §5§< M 82223'%’@
L1 I} y _\J\) U N =J U. 1)U \uu, \Jl d66 9])5 )
(d, J= 2.5 I—I), 5. 15 e H)
Mz, 1H), 4 J= 6. 5| b J 153
41 |2-88 (t, Hz, 4 AH) } 7 1r(d8 ,752 Suba H)
2H) 2. 6|1N “53 1F6, 2 32)9Q(ﬂdT25HZQH5,514(502 74.85-4.71
1 1. 8§c1(m 1H), 1. 50mLr8 0pr.95kh) 1HHG2-+2INMRIH),
I\/Hz, DVBO- d6) b 9. 62 (5H20-8.11 (kD). 2.N-8.02 4n, (1), 201,92
7.84 (d, J= 85 Hz, 1H), 7 X@> [td, 1. J-1.85 &. HY), 1. 784) 68 (. B
(d, J = 7.5 Hz, OHlIgD 7. 48- [7. BONMIR.(00 NHA4BIY ) BRYS (5. 1H).
7.39-7.36 ( J1H ‘6. 13 (ddglfi]u?DEZm —9 Hz, 1H> 74<dJ—
‘ H
42 [1H. 5. 9%?@ 278 Hgyo 1 ( gﬁ SHq I
5.16 ( 5 4. 91 4.82 (m ol e
qgf (me 1 3. 68- 3. 6%.5%—'1‘.46 2H) 4 (s lH) 23 3.17
2, 1I.87-1.71 &HZH) H NIVR (M&@M@Mm%)99¥6 (éUlH)
(br S, 1H) HO N/ I8 24 (s, |46 1B).848(ds =350, OpHzu d. 7=
&N]- 1.5 Hz, 1H), 7.60 (d, J = 7.5 Hz, 1H), 7.49-7.34
43 419 | (m, 6H). 6.13-6.10 (m, 1H), 5.99 (d, J = 3.0 Hz,
“~o 1H), 5.85 (s, 1H), 5.15 (s, 2H), 4.56—4.46 (m,
[;A 2H), 4.41-4.33 (s, 1H), 3.20-3.05 (m, 1H), 3.05—
2.95 (m, 1H), 2.71 (s, 6H)
"H NMR (306 MHz, DMSO-de) 6 9.38 (s, 1H}.
Ol 8.91 (s, 1H), 8.27 (s, 1H), 7.84 (d, J=8.9 Hz,
K(N\S 1H), 7.80 (d, J= 1.4 Hz, 1H), 7.61 (d, J="7.6 Hz,
o NoH 1H), 7.49-7.34 (m, 6H), 6.12 (dd, J="7.6, 2.7 Hz,
44 i NJ@;/N 417 | 1H), 5.99 (d, J=2.7 Hz, 1H), 539 (s, 1H), 5 16
)i; (s, 2H), 4.86 (dd, J=14.8, 4.7 Hz, 1H), 4.78-4.71
@A o Ha (m, 1H). 4.43 (s, 1H), 4.18 (s. 1H), 3.45-3.38 (m,
1H), 3.08-3.01 (m, 1H), 2.08-2.02 (m, 1H), 1.89—
181 (m, 1H)
TH NMR (500 MHz, DMSO-de) 5 8.02 (s, 1H),
766 (d, J=1.6 Hz, 1H), 7.51 (d, J = 8.9 Hz, 1H),
N//\lyo 7.44-7.35 (m, 6H), 7.29 (d, J = 7.4 Hz, 1H),
Q mN 6.10-6.05 (m, 2H), 5.06 (s, 2H), 4.48 (1. J=6.9
45 bf 443 Hz, 2H), 4.36 (s, 1H). 3.95 (d, J = 7.8 Hz, 1H),
. 3.59 (dd, J = 7.6, 1.7 Hz, 1H), 3.40 (s, 1H), 3.15—
@A 3.05 (m, 1H), 2.88 (dd, J= 9.9, 1.6 Hz, 1H) 2.53
(d, J=9.8 Hz, 1H), 1.80-1.74 (m, 2H), 1.72—
1.67(m, 1H)
HC cn
Iﬁj : 'H NMR (500 MHz, DMSO-d;) & 10.39 (s, 1H),
~ 10.21 (s, 1H), 8.32 (s, 1H), 7.85-7.83 (m, 2H),
46 428 | 7.59 (d.J="7.5Hz, 1H). 7.49-7.36 (m. 6H). 6.13

(dd, J=8.0 Hz, 3.0 Hz, 1H), 599 (d, J= 3.0 Hz,
1H), 5.69 (s, 2H). 5.16 (s, 2H), 3.65 (s, 2H), 1.33
(s. 6H)




2.0 Hz, 1H), 7.61 (d, J= 7.5 Hz, 1H), 7.48-7.42 55 0
X_-NN 445 (m 5H), 7.39-7.36 (m 1H), 6.12 (dd, J=
wW@2@8/0%404 Hz, 1H), 5.99 (d, J = 2.5 Hz, 1H), BCBRS{00$/050601
s, 1H), 5.15 (s, 2H), 4.92-4.83 (m 2H), 3.94-3.92
(m N 1H), 3.80-3.78 (m 1H)373.69-3.64 (m 3H), 3.57-
0 .Hcl 3.52 (m 1H), 3.16-3.11 (m 1H), 2.10-197 (m
2H), 1.87-1.71 r(m Z2H) HN_B "HRINEVRo¢ 500, DvW)-7 PR d60H),
6 8.95 (br 8. 23 (5, 7.441d, s 71.8Rz (1H), 738(d8/ 51HzHz,
47 1H), 7.19 /13 0 H), 7.3 6@3((11d6H)Ji298(d013H20HZ 1H),
1 7)%1} 7.40 56 N 65)%1;05(111;@@ 70636 2Hnyt 7114)39 (m,
E> J=7.5, 3.0 lH)i 2(t yof 7 2H)3 88 J 7 Hz,
1 5.16 (s, 2H), M. 77 2H)3Z 962?9 )Ei_ﬂg zéz@szlf)blré‘“
S 1H), 3 45 ’bi’ H(:l S5 2| 1 07 1 INLLL) l_ll/,
1.71-1.67 (m 2HY [1.64-158 (m 2H) 156151(m
2H) WD 2008/ 086404 JRCT/ US2D0%/ Q50608 Min, 13%sd-H) ML ROD
Mz, CD3CD) 6 8.28°(s, 1H)| Nith 84 €.1Fp 7s8ta 26k Hy. 15,
7.60-7.54 (dd, J < 6.7, 0.57.80¢ 1tbiz7.61%ll,= 705 4zl 1H), A48-7.42
48 |(dd, J = 8:9, 2.0/Hz, 439, | On. PHRB3%720(mIHZK)I3 (dd./=7.5,3.0
7.04-6. 96 9 ~NG.147- 6. 4D HZ5P).N.9881L J € 2)5-Hz( 1H)~5. N-1.3 (m,
2H), 4. 8 L ~F =517 Hz, RHF). 536 BE2H)148734.82 @1, 7). }f1-3.53
2 ) -3J63 (br m 2H),| @24k 3536 ?Bl?zﬁb‘wer ngmﬂl)tho
O92 (m , 2.92-2.83 (m 2R 21930 e SDog (m
2 2. 08- 1.95 (m 2H 'H NVR (500 Mz, CD3QD) 6 8.23
(s, “tH) 783 (s tH 778 (4, =88 Hz, 1H),
7.61-7.51 (m (% 6H), 7.48-7.44 (dd, J = 9.0, 2.0
Hz, 1H), 7.41 (t{ N 58 ,N 489 J= 7.6 Hz, 2H),
7.35-7.27 (m 3H) N6, 49- 6. 47 HINNRS0LMHz. DNSBd 6 §.23(s=H),
5.7 Hz, 2H), 3.85\(t|, J = 57?4H(dhb)$;[ﬂ;221§|) 77"3(5714rl)1(37662dJ_
9 (bg7m2 S';)(b? Q- H)l o 30%;19{11{)%9;?21 gnggslpgﬁl‘sz% 6'(s,
' 2H), 4.76 (br s, 2H), 3.71 (br s, 8H, overlapping
/i: with H.0 peak)
OH
6 "H NMR (500 MHz, DMSO-d,) 8 9.56 (br s, 1H),
. 8.24 (s, 1H), 7.86 (t.J = 9.5 Hz, 1H), 7.79 (s, 1H),
7.60 (d,J = 7.5 Hz, 1H), 7.48-7.42 (m, SH),
S 7.39-7.36 (m, 1H), 6.13 (dd, J=7.5, 2.5 Hz, 1H),
S0 o N 445 | 599 (d,J=2.5Hz 1H), 5.16 (s, 2H), 5.08-4.99
@;/\N (m, 1H), 4.91-4.88 (m, 2H), 3.96-3.93 (m, 1H),
/@ 372-3.57 (m, 4H), 3.46-3.78 (m, 1H), 3.19-3.15
N . (m, 1H), 2.09-1.99 (m, 1H), 1.89-1.84 (m, 1H),
(jA 1.77-1.70 (m, 1H), 1.59-1.57 (m, 1H)
HO
(Nj "H NMR (500 MHz, DMSO-d;) & 10.28 (br s,
1H), 8.20 (s, 1H), 7.82 (d. J = 8.0 Hz, 1H), 7.77
S (s. 1H). 7.61 (d. J = 7.5 Hz, 1H), 7.48-7.36 (m,
31 o N 431 | 6H),6.12 (dd, J=7.5, 2.5 Hz, 1H), 5.99 (d.J =
O;N 2.5 Hz, 1H), 5.15 (s, 2H), 4.75 (br s, 2H), 4.32 (br
/@ s, 1H), 3.57 (br s, 2H), 3.15-2.99 (m, 2H), 2.11-
@ﬂo _ - 2.00 (m, 2H) 1.71 (br s, 2H)




2.19-2.11 (m 2H), 2.05-1.96 (br m 2H) HO 1H NMWR

(500 MHz, CDC13) 6 8.23 (s, 1H), 7.82 N (d, J =1.7
wo2008/086404 7. 77 (d, J = 8.9 Hz, 1H), 7.56 (d, BCEUS$2088/050601

Hz, 1H), 7.49-7.42 (dd, J = 8.9, 2.0 Hz, 1H,

7.31-7.21 (m 4H), 7.21-7.483§m 1H), 59 0 NN 429

6.47-6.40 (m 2H), 4.87 (t, J=58, 2H), 4.45 (s, AN

IH), 4.00-3.¥® (b 3
3 243 11 (br %ﬂl 2 0% b m&% 159%%7%; g_r
2H), 2.45-1.90 (b} m 2H HysH,

8.18 (s, 1H), 7.7% N ~ (d¢m duyr739-4 3blm, i3 dd7 ')(ﬁas

52 J =89 Hz 1K . 52 % (d HA 1799, 79BdHZs 2. ). 1Y 54élcs72H3

, J 1 N 448 4 ,(m1H),3.94- 2&&-(1‘1’1 9, {™M(m,

4H), 7.1 . 2 N1i), 1.69-3.65(dt OHP 3.39-3 (St m.AH), 3.32

4 g 4, 09 H Qb. 34, @&rlqpping dith H0De87.-33.58411

( 2H), 3.76- I15}3164 (Im 4H)| 2. 165-20146D12((py 14 11-1.99 (m. 1H),
2.87-2.84 (m 2H), 2.23- 2/07 {M- lﬁﬁljm 14). dﬁlfﬁéim(lﬁﬁ)

2H) H NWMR (50(: ,n0~911r,. CD3OD) | 6 8." T (/s, ,

783 0 NN ——H 23@2?"’15 o2 (]Sﬁ?é%{%t%%@é%ﬁ(ﬁzl%
’62

(dd J=7.0, 1.1 ~ 428 - )87’481‘}_92’(111 4

(t J— 5. 85, 2H) 3 57 2HCL7 §91y 324, 1137.64@d./28 . M) Hz, 1H),
53 .01- H)431 2 Qm@d 9];7(5m53H)1HHDNMR.(=W!5HZ

I\/Ul CD s, 11, 4) "), 5.158. 2H)(4e4 (d, J= 413 Kz, Ha), 4.52

: 9 Hz, [ty 675 B62H)04 N4 N (el JH)J2.88 (1. =
47-7.|44 (dd| 63 Hz 280).07761ddg) = 83" N H2 DL 1~
7.30- 7. 2 m AH), 7.20273 4 4. 2.33 Ldz) 59.5440 Hzg ),
5 (m 2H), 4.94 (Im 2H)| 4. 672 ?<1Pn1HP-|é|502‘ﬁ)8<m 1H)
384378(m 4H) 3,163 (m|2H), 3,34-3.26, (m 2H,

over | appi ng vﬁogh livent peak), 3.00- 2.97 (m 2H),
2.92-2.89 (m '!—'I)<&il— NVR ( 50DNWRZ500 @BBADYISG-d8 5782 §r 7. 2H).
(d, J 8.24 (s, 1H), 7.84 (d, J=8.5Hz, 1H), 7.79 (d.J =
S 1.5 Hz, 1H), 7.61 (d, J=7.5 Hz, 1H), 7.48-7.42
(m, 5H), 7.39-7.36 (m, 1H), 6.13 (dd, J=17.5,2.5
54 0 @;N\N 445 | Hz 1H). 5.99 (d,J =2.5 Hz, 1H), 5.54-5.53 (m,
b / 1H). 5.16 (s, 2H). 4.91-4.82 (m, 2H), 3.94-3.92

O | &

(m, 1H), 3.78-3.77 (m, 1H), 3.68-3.62 (m, 3H),

EjA el 3.57-3.55 (m, 1H), 3.22-3.15 (m, 1H), 2.11-1.98
(m, 2H), 1.87-1.71 (2H)

ﬁ(j "H NMR (500 MHz, DMSO-d,) 3 9.70 (br s, 1H),

HO N 8.24 (s, 1H), 7.84 (d, J= 9.0 Hz, 1H). 7.79 (d.J =

S 2.0 Hz, 1H), 7.61 (d, J= 7.5 Hz, 1H), 7.48-7.42

(m, 5H), 7.39-7.36 (m, 1H), 6.12 (dd, J=8.0, 3.0

1H), 3.80-3.78 (m, 1H), 3.69-3.64 (m, 3H), 3.57-

N
33 0 O;\N 445 | Hz, 1H), 5.99 (d, J = 2.5 Hz, 1H), 5.52 (br s, 1H),
/@ 5 5.15 (s, 2H), 4.92—4.83 (m, 2H), 3.94-3.92 (m,
o =

EjA Ol 3.52 (m, 1H), 3.16-3.11 (m, 1H), 2.10-1 97 (m,
2H), 1.87-1.71 (m, 2H)

HNO "H NMR (500 MHz, DMSO-dj) & 8.95 (br s, 2H),

S 8.23 (s, 1H), 7.82 (d, J= 8.5 Hz, 1H), 7.79 (d. J =

2.0 Hz, 1H). 7.60 (d, J = 8.0 Hz, 1H), 7.48-7.40

56 o O;NN 447 | (m, 5H), 7.39-7.36 (m, 1H), 6.12 (dd, J=7.5, 3.0

AL y Hz. 1H), 5.99 (d, J = 2.5 Hz, 1H), 5.16 (s, 2H),

A 4.77 (t.J = 6.0 Hz, 2H), 3.55 (br s, 1H), 3.45 (br
EjA o HCI s, 2H). 1.97-1.93 (m, 2H), 1.71-1.67 (m, 2H),

1.64-158 (m, 2H), 1.56-1.51 (m, 2H)




N 4.9 H, 1H), 8.37 (t, J= 7.9 Hz, 1H), 8.23 (s, 1H),
7.96 (d, J:79Hz 1H), 7:82-7.79 (m 3H), 7.66-7.64
W@ olabg/oS6464 7.4, 1.4 Hz, 1H), 7.47-7.44 (d, 63 BCT/USI068/050601
NN 416 J = 9.2 Hz, 1H) 6.41-6.39 (dd, J = 7.5, 2.6
Hz, N 1H), 6. 7(d J = 2.8%, 1H), 5.46 (s, 2H),
4.87 (t, J =6.0 Hz, 2H), 3.86 (t, J = 6.0 Hz, 2H),
3.70 2HCI 3.69 (WQO["D 3. L8 ndik &6 MBI, D) 5823 (sl ),
(m NZ2H, 2.03 (m RH s M 20084086E044 44 7 6.7. 0.6
PCT/ US2008/ osoeof 140 & fb) INVR 40500 MHZ5 8 €D3OD). 16),
s7 18.63 (s, H)i ﬁggs N {5, [LH)8-780 002H), 984606 (m 2 687-3,40
2.1 Hz, (d, J 11119}1})1287111—4) 5 THZQH{.d,86 &, = 5.7
7 64 ZH@VQé]I)IJ g}éﬁ ran. 2§). 3!28-350 (br m,
50 7| 29- 3014297 @ 2H)1=9282.83 (tm 2. 2.23-

1 = 20%m. 3 48,195 @ 2H)6 16

58

53t NMkllsoo MB7CIH0D) I8.23 K. 19D), 7.83
5s.9HHZ.78 @HJ 5 8. 8 HZ2AHE.MG61-ZH)l (m,
@8% 24&5 4 0,29 Hp3LH), 4 (1.

D3t 6 B8 &253 27 ¢ SH.7.989.47
RER %

. 821 C%{)g7 —3,02 %j‘b, 311
. 3.07— 00 2. H
: Z ’19 \ %%f 1’ Q@rmgé) )

59

19 (

L] J.\J T

e
Hz7 5 ﬁi‘l)lH) 349443 R LM 20

: 221121}11]7 A1m.212H) 4127067 s @5 1H),

CB30D)40 6m &H2 4 .87 st, J 4 KB, 2HY. 485 (s.
D1H)cH.0033.28 @t @. I, 3.76H) 41 (Gr. 16 3H),
7. 3431 Hobr s 15, B0392.25 @n. 21z 2.95-

87)(up 2H)g2.45%:1.90 (br m. 2H)

60

443

TH NMR (500 MHz, CD;OD) & 8.18 (s, 1H), 7.77
(d.J=17Hz 1H), 7.72 (d. J = 8.9 Hz, 1H), 7.52
(d,J=17.5Hz, 1H), 7.41-7.39 (dd, J= 8.9, 1.9
Hz, 1H), 7.25-7.19 (m, 4H), 7.14 (. J= 7.2 Hz,
1H), 6.40-6.39 (m, 2H). 4.90-4.85 (m, 2H), 4.09—
4.03 (m, 1H), 3.87-3.84 (m, 2H), 3.76-3.64 (m,
4H), 2.95-2.92 (m, 2H). 2.87-2.84 (m, 2H), 2.23—
2.07 (m, 2H), 2.03-1.84 (m, 2H)

61

428

"H NMR (306 MHz, CD;0D) 8 8.23 (s, 1H}, 7.83

(s, 2H), 7.62 (d, J = 6.95 Hz, 1H), 7.46 (d,J = 1.4

Hz, 1H), 7.30-7.17 (m, 5H), 6.51 (dd, J=7.0, 1.1

Hz, 1H), 6.48 (s, 1H), 4.95 (t, J=5.85, 2H), 3.57

(m, 2H), 3.61-3.56 (m, 8H), 3.01-2.98 (m, 2H),
2.94-2 91 (m, 2H)

62

429

TH NMR (500 MHz, CDHOD) & 8.23 (s, {H), 7.82
(d.J=1.4Hz, 1H), 7.78 (d. J = 8.9 Hz, 1H), 7.56
(d,J=7.6Hz, 1H), 7.47-744 (dd,J=8.9.19
Hz, 1H), 7.30-7.23 (m, 4H), 7.20-7.17 (t,J=7.2
Hz, 1H), 6.45 (m, 2H), 4.94 (m, 2H), 4.07 (br m,
2H), 3.84-3.78 (m, 4H) 3 63 (m, 2H), 3 34-3.26,
(m, 2H, overlapping with solvent peak), 3.00-
2.97 (m, 2H), 2.92-2.89 (m, 2H)

63

416

"H NMR (500 MHz, CD;0D) § 8.78-8.77 (d, J =
4.9 Hz, 1H), 8.37 (t, J = 7.9 Hz, 1H), 8.23 (s, 1H),
7.96 (d.J=7.9 Hz, 1H), 7.82-7.79 (m, 3H),
7.66-7.64 (dd, J=7.4, 1.4 Hz, 1H), 7.47-7.44 (d,
J=92Hz, 1H), 6.41-6.39 (dd, J = 7.5, 2.6 Hz,
1H), 6.17 (d, J = 2.8 Hz, 1H), 5.46 (s, 2H), 4.87
(t.J = 6.0 Hz, 2H), 3.86 (1, J = 6.0 Hz, 2H), 3.70—
3.69 (m, 2H), 3.18-3.13 (m, 2H), 2.18-2.15 (m,
2H), 2.03-2.00 (m, 2H)




1:-,

6.52 (s, 4. 88

1H),

~ 66 0 NN 413 6.54 (dd,

(t, J

WQR)0g/0&4T8-3. 68 N (m 2H),

J=6.9 1.9 H,
5.7 Hz, 2H),

1H),
3.87-3.85 (m

3.19-3 15 (m 2H), PGI/US2008/050601
02-2.98 (m 2H), HCL 2.95-2.92 (m 2H),

2.18-2.15 (m

2H), 2.03-2.00 (m 2H) N—'H4(NIVR(500 I\/Hz, CD3CD) 6

8.25 (s, 1H) 7.90 (d, J = 1.8 Hz, 7.87 (d, J =

8.9 Hz, 7.7 (Is, 1H

He, 1H) v 40 670N 414 7 ég @(ﬁ)ﬁﬁé;(%@%}e?g (@’éﬁ%j

J= 8.5, 4. 3 Hz, 1H),| N 6.p 67

(t, J =5, 9 HZ 2 N 4. 546 3,6422|'&ver1a§p (IE,85J76=H523)
64 |z, 2H), i45(0m 2H)7- 734(ﬁ$J&8]931(smz 12)65,41-6.39

2.17-2.13 @ H 2HC1| @d.03-72. 09 He.nH). 2HY (dLH= NWRz. 1H),

(SOQN\gHZ (I)&c 80- 8. 79.3¢ @, 2H)=.87. $=9.9Hz,, 2HL.H)86 (1. J =

58 (t, 17 Hz, 1H) 39 Bz 20, 3{ (mﬁiwl%%ﬂ@( c?H)

J9 8.1 He, 1H), 7. og (t, J— 7, 118121215 . 35). 2:p3-d P2 ym gl

(m 2H), 7.67 (d = 6.8 ~ JC680NN414

1H), 7.47-7.45 (dg/ P = 8. N[H.@H)‘Dao@éw%@s@ 789

(m 2H), 4.89 (t,(J= 5.6 H! 4H%Z 8. :

Hz, 2H), 3.72-3.68 (m 2H) ” %;% é"&t)
65 |3.18-3.11dm N 2. 14H12. 1 70 rg

2H) 1H N Q \EAZ D'VSO-d 1 9 Sl 454’1H) ggd\lé m33

8.25 (s , (.92 (d, J= d‘fis,(s 489 185 d Sz, QH)3N

9 , , (xw&0 (s, 1H, 7J5€0H2{2H§137&3&7Idz 2}1@824@12

2 7.63 (d, J = 7.pHz, 1|—|)(m m)zl,zazzeml(ﬂl 21192 @HZ.95 (n) 2H)

xH 1H) , 6.16 (dd, J|= 8 0, 5 Hz. 5.98 (d, J =

NC 2.5 Hz, 1H), 8 (s, 2

66

3.73-3.74 (m 2HN~3

2008/ 086404 PCT/ U%ZO'OS/ 0506

413

Wﬁé@o‘% b Se i

}_éj J =6k, 1H), 7.48-7.46 (dd. J=8.9, 1.9

Hz, 1H), 7 30-7.24 (m, 4H), 7.19 (m, 1H), 6.56—

6.54 (dd. J= 6.9, 1.9 Hz, 1H), 6.52 (s, 1H), 4.88

(t, J=5.7 Hz, 2H), 3.87-3.85 (m, 2H), 3.73-3.68

(m, 2H), 3.19-3 15 (m, 2H), 3 02-2.98 (m, 2H),

2.95-2.92 (m, 2H), 2.18-2.15 (m, 2H), 2.03-2.00
(m, 2H)

67

414

"H NMR (500 MHz, CD;0D) 5 8.25 (s, 1H), 7.90
(d,J=1.8Hz 1H), 7.87 (d, J = 8.9 Hz, 1H), 7.75
(s, 1H), 7.51-7.49 (dd, J= 8.9, 1.9 Hz, 1H), 7.40—
7.39 (m, 4H), 7.33-7.30 (dd, J = 8.5, 4.3 Hz, 1H),
6.63 (d, J=7.6 Hz, 1H), 4.90 (t, J = 5.9 Hz, 2H),
4.54 (s, 2H), 3.86 (1. J = 5.9 Hz, 2H), 3 77-3.68
(m, 2H), 3.18-3.13 (m, 2H), 2.17-2.13 (m, 2H),
2.03-2.00 (m, 2H)

68

414

"H NMR (500 MHz, CD;0D) & 8.80-8.79 (d, J =
5.9 Hz, 1H), 8.62-8.58 (1, J = 7.0 Hz, 1H), 8.24
(s, 1H), 8.09 (d, J=8.1 Hz, 1H), 7.98 (. J=7.1
Hz, 1H), 7.83-7.82 (m, 2H), 7.67 (d. J = 6.8 Hz,
1H), 7.47-7.45 (dd. J = 8.9, 1.8 Hz, 1H), 6.52—

6.52 (m, 2H), 4.89 (1, J = 5.6 Hz, 2H), 3.86 (1, J =
5.6 Hz, 2H), 3.72-3.68 (m, 2H), 3.48-3.45 (m,

2H), 3.18-3.11 (m, 4H), 2.17-2.13 (m, 2H), 2.04—

1.99 (m, 2H)

69

440

TH NMR (500 MHz, DMSO-dy) 5 9.83 (s, 1H),
8.25 (s, 1H), 7.92 (d, J = 8.5 Hz, 2H), 7.85 (d,J =
9.0 Hz, 1H), 7.80 (s, 1H), 7.67 (d, J = 8.0 Hz,
2H), 7.63 (d, J = 7.5Hz, 1H), 7.43 (d, J = 9.0Hz,
1H), 6.16 (dd, J = 8.0, 2.5 Hz, 1H), 5.98 (d, J =
2.5 Hz, 1H), 5.28 (s, 2H), 4.84 (1, J = 6.5 Hz, 2H),
3.73-3.74 (m, 2H), 3.53-3.54 (m, 2H), 3.05-3.07




(m 2H), 1.99-2.00 (m 2H), 1.83-1.85 (m 2H 'H NMWR
(500 MHz, DMSO-d6) 6 10.24 (s, 1H), 8.81 (s, 1H),
wW@2008/08dp4 J = 4.5 Hz, 1H), 8.25 (s, 0 N 1H), 8PABUSIHNS/A50601
= 7.5 Hz, 1H), 7.88 (d, J = 9.0 Hz, 1H), 7.80 (d, J =
2.0Hz, 1H), 7.65-7.68 (m 4AHL- 70 NN 416 7.64 (d, J=
7.5 Hz, 1H), 7.43 (dd, J= 9.0, 2.0 Hz, o HC1 1H), 6.15
(dd, J = 7.5, 2.5 Hz, 1IH),] gm0EnH(d9o-Jorrm, N1)21.8-HR5 (m, 2H)
1H), 5.27 (s, 2H), 4.87 (t| 'dxMR GooHaHz, DISO-d,3710-23 (s ),
(m 2H), 3, 51-3./54 (m 2H)} 880R-18).860 (d, oy 43H)z, 1H), 8.25 (s,
2.00-2. 03 I\II-|)I\I 1. 83- 1. BBD(§. 1, (d.2H) 7.5 HHINMVREY G00= 9.0 Hz,
o M2, DJ@@:@ 10723 (5, LM 7365 L9 1) 7 gy d)
J=9-0 1H, 7.80 (d, J—764<Fl|Jf705ﬁirle>1 ¢ /69 Z
(S 2y, 7.8% (d, 94 7.5 1H>605<dJ—
7.56-7.57 (m 2H), 7.47-7. “7J
J=09.0, 2.0 H, 1H)| 7.37 ‘t 36 5
75, 2.5 Hz, —1H, 602 (d; ksblH)
2H), 4.87 (t, J = 6.5 Hz, 2&’&5(52 %&ﬁﬂéJ%@ﬁ% )80 (d, J =
3.51- 3. 54 O(T@g@ws. 02-3.0 Ho. 109 70, 7= 7.5
2H), 1.82-14, (m~ 2H) 'H 508- M-zm, @MS'Q7dﬁ30(ﬁl 2H),
7L 19. 99 A S50 1H) e 0 1 -\ NH. 257 435d 1H)9,0, 70 86 111733749 00 1H),
5-1H), 7.80 (d, J= | N P6.05 (it /=TH) 2.5 H2.68). .47 (A3 =2.5 Hz,
B Hz, 1H), 7.43 (dd, J 721}15121:(591}9,482(@”;@51{”;;{)370_
7.22-7.28 (m 3H), 6.17 (dd}>73mgHyEP1=3.-5 (5, 2H, 3524306 (m,
1H) 5,98 (dJ = 215 Hz 1|_l\2H):199r\201((Hl 2H)1_f\82 }y 6. ?H)
J= 6.0 Hz, 2H), 3 71-3.75 5 Pﬁ“ 1H}
2H), 3. 0%3‘ “(m_2H), 1.9 267(8657661 F R -
25 (M 2"')41() (500 Mz, D é)} 17 s
r el S,HCll_D, 7865(d, )g. ] Hsi 520
e a1y Cran ! B | hpavheti, B [T g, s
73 NN 449 7.43 (d, J= 9.0 Hzm. 1H)3 54@24H)73.293 (80m. 2) 1.99—
6.12 o HO (dd, J= 7.5, 2|5 Hz,2.(Hn, 216, DO—(8k (m)202. 5
Hz, 1H), F 5.14 (s,| 2H), 4.19311\/(H‘(15002‘$$11,D3/IS%6)46(()C61(501H),
2H), 3.64-3.74 4H) , 3. 528.34 BAIH).mM36 = 93.HEBHB, 11D (s,
g 0 ij g 1H), 7.61(?J@7.52(11{_z|)f 1H), 7.52-7.55 (m, 2H),
73 b / 449 | 7.43 (d.J=9.0 Hz, 1H), 7.24-7.29 (m, 2H), 6.12
AL e (dd,J=7.5,2.5 Hz, 1H), 6.00 (d,J = 2.5 Hz, 1H),
FQA 5.14 (s, 2H), 4.93 (m, 2H), 3.98-4.00 (m, 2H),
3.64-3.74 (m, 4H), 3.52-3.54 (m, 2H), 3.18-3.19
(m. 2H)
"H NMR (500 MHz, DMSO-d,)  10.77 (s, 1H),
. Iy 8.24 (s, 1H), 7.87 (d,J = 8.5 Hz, 1H), 7.79 (d. J =
@;N © 1.0 Hz, 1H), 7.61 (d. J = 7.5 Hz, 1H), 7.49-7.50
74 )ﬁj 465 | (m, 4H). 743 (d,J=9.0 Hz, 1H), 6.12 (dd. J =
@AO Hel 7.5.2.5 Hz, 1H), 5.98 (d, J=2.5 Hz, 1H). 5.16 (s,
a 2H), 4.94 (m, 2H), 3.98-4.00 (m, 2H). 3.67-3.76
(m, 4H). 3.51-3.54 (m, 2H), 3.17-3.19 tm. 2H) |
TH NMR (506 MHz. DMSO-¢9) 3 10.21 (s, 1H),
N 8.25 (s, 1H), 7 86 (d,J = 9.0 Hz, 1H), 778 (d. J =
NN NQ 15 Hz, 1H), 7.57 (d, J=7 5 Hz, 1H), 7.42 (dd. J
)iLN =9.0, 2.0 Hz, 1H), 6.05 (dd, J = 8.0, 3.0 Hz, 1H),
73 /@ 421 | 586 (d.J=2.5Hz 1H), 4.86 (t.J = 6.5 Hz, 2H),
Oﬂo Z JHCI 3.83 (d, J=6.0 Hz, 2H), 3.72 (q. J = 6.0 Hz, 2H),
3.52-3 54 (m, 2H). 3 02-3.06 (m, 2H). 1.99-2.00
(m, 2H), 1.65-1.86 (m, 8H), 1.16-1.30 (m, 3H),
1.00-1.08 (m, 2H)
TH NMR (500 MHz, DMSO-dj) 3 9.94 (s, 1H).
BN 8.25 (s. 1H), 7.85 (d,J = 9.0 Hz, 1H), 7.79 (d. J =
o N ID 2.0 Hz, 1H), 7.57 (d. J = 7.5 Hz, 1H), 7.43 (dd, J
76 N 409 | =9.0. 1.5 Hz, 1H), 6.03 (dd, J = 7.5, 2.5 Hz, 1H),
%\Ab 5.93 (d.J=2.5 Hz, 1H), 4.86 (t.J = 5.5 Hz, 2H),
0~ el 4.07 (t, J=7.0 Hz, 2H), 3.73-3.74 (m, 2H), 3.53—
3.54 (m, 2H), 3.05-3.07 (m, 2H), 1.96-2.01 (m,
2H), 1.83-1.86 (m, 2H), 1.67 (. J = 7.0 Hz, 2H),




(m 2H) 'H NMR (500 MHz, DMBO-d6) 6 10.77 (s, 1H), o
8.24 (s, 1H), 7,87 (d, J= 8.5 Hz, 1H), 7,79 (d, J= ~N
wa@smre404H), 7.61 (d, J= 75 Hz, 1H), 7.49-7.5CTUSN08/050601
465 (m 4H), 7,43 (d, J= 9.0 Hz, 1H), 6.12 (dd, J=
o xci 7.5, 2.5 Hz, 1H), SQMZd J= 2.5 Hz, 1H), 5.16
(s, 2H), 4.94 (m 2H). 3.98-4.00 (m 2H), 3.67-3.76
(m 4H), 3.51-3.54 (m 2H)T 3 17-3. 19(o 2H) " H NWR
(500 MHz, D \ISOt ) 6 10, PI'H(revid Hpo MHB.123S{-8,) & 18D ¢s. 1H),
786 (d, J= H), 7 7825@,1H37.86 (INN=25 HAz1H) THp (d, J =
7.57 (d, Hf(\ / 1H), [7142Hz(id0L,7.58 (d. N-42Hz=11D, D3 (dd. J
77 2 0 Hz, | ~ 05 (dd,43]5 = 899 2.03H 1§76.091(dy. / = 752§ Hgg H).
4. 86 3§ . L= %OHZI-le’z‘I)) 4? tJﬁngl 21131))
3 (dJ 60%&,2%0,3%9?1;27 %1;202
5 (e 505 B A
(m 2H "H NS00 Mz, DV @% % 417
8. 25 (s Qg}(d, J= (dJ"i)75 = éH
g NN 2. S7 4 J l'H)
2.5 Hz H) N 409 5. 93 0 dSHd:lH24577HzJ56,B-|){z(2H) 8@0(d;J—
J , BH), 76 LI -0 HCL0 Mz Of). §.66-3.3% 17 20). Bi2s—32blm.
3.73-3.74 (m 2H), 3.53- 3| 54). §0-39Hm. 28). 0573907 (). 1 17
2H), 1.96-2.01 (m PRH), 1 8@’@)86536‘9156(21-@& 4.287.29 ¢m. 2H)
J= 7.0 Hz, 2H), WO 2008/ 08640@@@955@20@%9@5@6@‘&(5 1H), 7.82
142 0.9 (s~\9% Z;ﬁ NMVR (5 re:? HONBO 08 758
SH _lH 7 6 20 z )
1H, | ﬂjﬂ 5 (57 1K)
79 |(d, J=[NN 15 He, 1&0,737 %5 15 6 ‘ﬂf e
(%\9 NH435 = 9.0 Q— 7Q(r§5 2, T16.3.20
7 2.5 Hz, 1H), o0 xc~ 5 ,21—2-1 m21-b|2200 3 (m, 3H),
4.84 (t, J = 6.5 Hz,| 2H), 171184(m 12H). 1.24-131 (m. 2H)
"H NMR (500 MHz, CD50D) & 8.24 (s, 1H), 7.83
(d, J=2.0 Hz, 1H), 7.78 (d, J = 9.0 Hz, 1H), 7.60
o Nf\ D (d, ] =7.5Hz, 1H), 7.46 (dd, J = 9.0, 2.0 Hz, 1H),
Pt D;N 6.30 (dd, J=7.5,2.5 Hz, 1H), 6.07 (d,J = 3.0 Hz,
80 N 407 | 1H), 4.88 (t.J =60 Hz 2H), 3.98 (d. J=7.0 Hz
@ﬂo/‘\/ el 2H), 3.86 (1, J = 6.0 Hz, 2H), 3.69-3.73 (m, 2H),
3.15-3.17 (m, 2H), 2.39-2.42 (m, 1H), 2.16-2.19
(m, 2H), 2.00-2.03 (m, 2H), 1.86-1.90 (m, 2H),
1.67-1.72 (m, 4H), 1.38-1.42 (m, 2H)
— "H NMR (500 MHz, DMSO-d,) 5 10.16 (br s,
o N D 1H), 7.78-7.77 (m, 2H), 7.60 (d, J = 7.6 Hz, 1H),
/©:/<N 7.48-7 38 (m, 6H), 6.12 (dd, J = 7.6, 2.7 Hz, 1H),
81 /@ e, 429 | 5.99(d,J=2.7Hz, 1H), 5.16 (s, 2H), 4.76 (t, J =
©Ao *HCL 6.4 Hz, 2H), 3.70-3.67 (m, 2H). 3.53-3.49 (m,
2H), 3.06-3.03 (m, 2H), 2.52 (s, 3H, overlapping
with solvent peak), 2.01-1.98 (m, 2H), 1.85-1.83
(m, 2H)
I "H NMR (500 MHz, DMSO-d,) & 10.10 (s, 1H),
0 " Q 8.07 (d, J = 9.0 Hz, 1H), 7.85 (s, 1H), 7.66-7.62
/i:N { (m, 2H), 7.48-7.38 (m, 5H), 6.15 (dd, J=7.5,2.5
82 5 _ ey 483 Hz, 1H), 6.00 (d, J=2.0 Hz, 1H), 5.17 (s, 2H),
EjA 4.99 (t, J = 6.5 Hz, 2H), 3.81-3.77 (m, 2H), 3.55-
3.54 (m, 2H), 3.12-3.09 (m, 2H), 2.02—1 99 (m,
2H), 1.86-1.84 (m, 2H)
[00222] As compounds which bind strongly to MCH;, compounds of formula I are

expected to be effective in reducing obesity.

[00223]

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



3.81 (d, J =7.0 Hz, 2H), 3.73 (q, J = 6.0 Hz, 2H),
3.52-3,55 (m 2H), 3,03-3.08 (m 2H), 1.77-2.02 (m
WO bs096442- 1. 70 (m 8H), 1.24-1.31 (m 2H) ' HPCIVBS{B9E0601
Mz, DVMBO-d6) 6 9.58 (s, 1H), N'N 8.19 (s, 1H), 7.78
(d, J= 9.0 Hz, 1H), 7.72 (sl43e C - N. 1H), 7.50 (d, J
=7.5 Hz, 1H), 7.36 (d, J = 8.5Hz, 78 N 379 1H), 6.01
preparétﬁiﬂh ofaddit®ndh cotafduids oflfdlmul-176i hesla retBo® WHl b arent to
7(t, 1 =65 H, 2H, 3.80 (d, J = No HCL 7.0 Hz,
one of@H}lnars skifl istheghemicabags, 3. 48- 3. 56 (m 2H), 3.00-3.07

[00224‘]mT%::3n’verg}logﬁaé geé (@scrgl%d in: ﬁtm t%”%&{% 2 t%6some

embodﬁrn&ﬂs (Iﬁereol‘ H)Jut i vﬁﬂf bN dﬂdél@tood by tZﬁoQ: HZiLledlh)the art7@Bat( Chrla-ﬂmns
7.4
and chhfécatlgns (glnd)e eﬂ’egeqiﬁwthm_])he spupgargiys@oge Q@the é{a);?lt:pn 7 g
3.0 Hz, 1H), 6.04 (d, J= 2.5 Hz, HC1 1H), 4.87 (t, J
6.5 Hz, 2H), 3.86 (t, J = 5.5 Hz, 2H), 3.69-3.72 (m

2H), 3.63 (s, 2H), 3.16-3.20 (m 2H), 2.16-2.19 (m
2H), 2.00-2.03 (m 3H), 1.71-1.84 (m 12H), 1.24-1.31
(m 2H 'H NWVR (500 MHz, CD3CD) 6 8.24 (s, 1H), 7.83
(d, J =2.0 H, 1H), 7.78 (d, J = 9.0 Hz, 1H), 7.60 N
N(d, J=7.5H, 1H, 7.46 (dd, J= 9.0, 2.0 Hz, 1H),
o N,NNG®G.30 (dd, J= 7.5, 2.5 Hz, 1H), 6.07 (d, J=
3.0 Hz, 80 407 1H), 4.88 (t, J = 6.0 Hz, 2H), 3.98
(d, J =7.0 Hz, N-0~J HCl 2H), 3.86 (t, J= 6.0 Hz,
2H), 3.69-3.73 (m 2H), 3.15-3.17 (m 2H), 2.39-2.42
(m 1H), 2.16-2.19 (m 2H), 2.00-2.03 (m 2H),
1.86-1.90 (m 2H, 1.67-1.72 (m 4H, 1.38-1.42 (m
2H) 'H NMR (500 MHz, DMBO-d6) 6 10.16 (br s, o N 1H),
7,78-7.77 (m 2H), 7.60 (d, J= 7.6 Hz, 1H), 7.48-7,38
(m 6H), 6.12 (dd, J= 7.6, 2.7 Hz, 1H), 81 CH3 429
5.99 (d, J = 2.7 Hz, 1H), 5.16 (s, 2H), 4.76 (t, J = o
HCl 6.4 Hz, 2H), 3.70-3.67 (m 2H), 3.53-3.49 (m



2H), 3.06-3.03 (m 2H), 2.52 (s, 3H, overlapping wth
sol vent peak), 2.01-1.98 (m 2H), 1.85-1.83 (m 2H) N

wOR008108¢¥B (500 MHz, DWVBSO-d6) 6 10.10 (s, 1H), P@r/0%20081050601
J=9.0 Hz, 1H), 7.85 (s, 1H), 7.66-7.62 N NN (m 2H)
7.48-7.38 (m 5H), 6.15 (dd]44= 7.5, 2.5 82 o HC1 CF3
483 Hz, 1H), 6.00 (d, J= 2.0 Hz, 1H), 5.17 (s, 2H)

CLAIMIS99 (t, J= 6.5 Hz, 2H), 3.81-3.77 (m 2H), 3.55- 3.54
(m 2H), 3.12-3.09 (m 2H), 2.02-199 (m 2H),

1 1. s comgduidnf forfulg 60222] As conpounds whi ch bi nd
strongly to MCH1, conpounds of foryyla | are expected
to be effective in reducing obﬁﬁ? ﬁ’m[00223] The
present invention |s(pot s bEd tQctifje conpounds

found in the above a ny ot her conpounds
falling within Hﬁe co t“- |n ntlon may al so be
prepared using th edures Bet forth in the above
synthetic schéﬁes The WD 2008/ 086404
whereiRCT/ US2008/ 050601 -143 preparati on of additional
,. conpounds of formula | using these nethods will be
R”is }h‘pIpIQWGhGIkYIOVhIdn@ opfiompligisnistijutekby ip fn3 hile atdneni cal

d bed
m and §atStach - B g AT o BPORRS Tt s enbad] ment s

R’ andtRiedre edch ibddpehdentiy kéledded BOGIG SUPPshdDMBwWehaIgs; skilled in
the art that variations and nndlflcatlons can be

R is -QH, fadradhisronitorh allopyalkexya at-NR b ewhereiH® R randi’i ase.

IR T

togeth& WitNcHRIN atéi woheliieh they Rie zit&clﬂ:do forhome ko 2dnkenbevddi @ivionslly
optionally substituted by up ? 3 hal o at ons;

substituted non-aromatic ring system which opt10na1 y contamns 1 or 2 heteroatoms in

addition to the N atom shown, or (iii) NR'R?, taken together with CR'R" and, if present,

the CH, between NR'R” and CR’R*, forms a 5 to 10-membered optionally substituted

non-aromatic ring system which optionally contains 1 or 2 heteroatoms in addition to the

N atom shown,;

X is selected from -O-, -NH-, -N-alkyl-, and -CH;-;

R® is selected from H and lower alkyl;

or X and CHR® are taken together to form -CH=CH-;

R9

. a
7
Y is selected from Cs.1o non-aromatic hydrocarbon and R , wherein B is an
aromatic hydrocarbon or aromatic heterocycle , and R’, R® and R” are each independently
selected from H, -OH, -O-alkyl, -alkyl, halo, -S(O)-alkyl, -SO,-alkyl, Mpsgs-CF3, -CN and
phenyl.

2. A compound according to claim 1 wherein R is selected from the group
consisting of pyrrolidin-1-yl, piperidin-1-yl, morpholin-4-yl, 4-methyl-piperazin-1-yl, 2-
methylpiperidin-1-yl, 3-fluoropyrrolidin-1-yl, dimethylamino, hydroxyl,
diisopropylamino, 3,3-difluoropiperidin-1-yl, (2R,6S)-2,6-dimethylpiperidin-1-yl, (25,6R)-
2,6-dimethylmorpholin-4-yl, piperazin-1-yl, 3,5-dimethylmorpholin-4-yl, 4-



in and p are each 0 or 1, provided that in + p is at
l east 1, R3 and R4 are each independently sel ected
WO cans4404 OH and | ower alkyl; R is -OH al koxyPCT/US2008/050601

hydr oxyal koxy, al koxyal koxy, or -NRLR2, wherein (i) Rl

and R2 are each independent4y-sel ected fromH and

optionally substituted alkyl, or (ii) Rl and R2,
acetylﬂlw@ilﬂi@?w\ﬂ tmidﬁﬁm%@s@mmyvml Gipelr ¥Ry 2 dne-4a41t acER)-2,5-

forma -menbered optional 'y substituted
dlmethmmrrahm-dtylc ri ﬁgbu;ylgmm whi R optetommedthypipeidiailmd, 1 2,2-

dlmetheyfmo%‘s) @fﬁt ?;§B3e hoxgé:l rltéorh(avﬂlvl { P{l tcgﬁ%l-ﬁazc?mcyag m lﬁleptan-

5-yl, pffﬁsmﬁlperldidﬁe-ymﬁiﬂmﬁﬁpym layid @Rﬂ%@ré@fﬂ&idﬁ 15yl 4-
menbered optionally substituted non-aroma
hydrowwaﬂ%lyslrﬂm Whi- %ﬁlyéliS’t"VPbﬁgﬂﬂdvl toht de- @e%lpxsznethylpyrrohdm-l-

. PP RIS E s s | 02

hydroweieﬂlylm/dohdmm H, anﬁcycmpemtyhiﬂmd or X and CHR6 are
taken together to form-CH=CH; RO R8 B RYis
selected from C3_10 non-aronmati c hydrocarbon and ,

3. Whek &bothpBuhd a@d@)rdl%‘?@%ialrﬁ IhYAERGARDOTNIOR >k RER (then together
het erocycl e, R9 are each i ndependent |'y

with Cﬂ,ReRe@mcbdf pjrﬁs@m Hhe CHzi bet-v@a-ealN@lR anél(}&R ihalniety selected from

morphgiit 2 g e oo I et i £ Gdpa R R TIEZAA, 4.5

dlhydr@ﬁh@&bpﬂyt r QS) 5lae7 TH-RtRh cﬁ@nﬂ ?}trtdl@[lﬁ %1m1dazol -2-yl, 1-methyl-
yrrolidin plper|&1 nmor phol i n-4 X
4,5- dﬂwdfmﬂﬁynu%zwei 3ilz apd $4y41meti1y1 ﬁétdﬂwdm pErimidazol-2yl.
3-fluoropyrrolidin-I-yl, dinethylam no, hydroxyl,
di i sopropyl am no, 3,3-dif|uoropiperidin-l-yl,
4. ( 2R G&npuret aticomlidpytb pinp ef tldini-11toyd whérdh, b R)pis4,
6- di met hyl nor phol i n-4-yl, piperazin-I|-yl,
3, 5-di net hyl nor phol i n-4-yl, 4 WD 2008/ 086404
PCT I AV
S TR e oy of i, PloPERAC T 5 2,
(2R 5R) 2, 5- dlnethylpyrrolldln -yl |sobutylan1no
2,2,6,6-tetrane pi peri.di n-|
6 5 ARSI RETadD Y of Sy hét%wﬁsfﬁm A rf‘r‘ib?/tlh H
2- oxa- 5-azabi cycl o[ 2. 2. 1] hept an- 5-yl,
4-fl uoropi peridin-1-yl, (S)-3- quoropyrrolld n-1| -
7. 3, 3Adiohipgondpyearding di rany-gfl claims hyelSoxerepeR] dnth zy‘e both
(R) - 3- hydroxypyrrolidin-1-yl,
(R)-2-nethoxynethy|pyrrolidin-I- yl,
(S)-3-hydroxypyrrolidin-I-yl,
(R - 2- hydroxynethylpyrrolldln l-yl, (S)-2-
8. A compound according to any of claims 1 to 5 wherein one of R® and R* is H

methyl

and the other of R* and R* is hydroxyl.

9. A compound according to any of claims 1 to 8 wherein R® is H.
10. A compound according to any of claims 1 to 8 wherein R® is lower alkyl.
11 A compound according to claim 10 wherein R® is methyl.

12. A compound according to any of claims 1 to 11 wherein X is O.



hydr oxynet hyl pyrrolidin- | -yl, and cycl opentyl am no.
3. A conpound according to claim1 wherein Ris NRLR2
wokioshsgesdaken together with CR3R4 and, if preRBEnUS20081€50601

CH2 between NR R2 and CR3R4, is a noiety selected from

nmor pholin-2-yl, (R)-pyrrol+tHn-2-yl,

(S)-pyrrolidin-2-yl, 4-(R)-hydroxypyrrolidin-2-yl,

4, 5- di hydroi m dazol - 2-yl,

(S)-5,6,7, 7a-t et rahydro- IFprrroIo[l -e]imdazol - 2-yl
13. | 1Agemhgund apcerdiierpdnp off glainisi Idwzdl whergin X isAdH.

4, 4-di et hyl - 4, 5-di hydro-I Himdazol -2-yl. 4. A

compound according to any of clains 1 to 3 wherein in
14,  + pAicdmpound dzcorimpaopaybdclagsor @i Nowhdeiary isaf-alkyhi ns 1

to 3 whereinin + pis 2. 6. A conpound according to

any of clains 1 to 5 wherein R3 and R4 are both H 7.

Ac ficlai b erein
15, o S REPHGPREREAING P pP g @oﬁ%%%iﬁgf’g?c%‘?d. ng to

any of clainms 1 to 5 mhereln one of R3 and R4 is H

and, t he ot her of and i.S. hyd

r
16, accBdrgrmhgue agwdlag te|aé1¢/n%f qlaipg lst%ﬁ %?rﬁm£ %ﬂgrﬁuparfotaken

togﬁhéiBQ&BQHﬂq @apcording to any of claims 1 to 8 wherein
is lower alkyl. 11, A conpound according to claim

10 wherein R6 is nethyl 12. A conpound according to
of cl ai to 11 wher 200 086
17, Bor Ceats RS ReR R 40 Rk Ial s VRS 1 o oo mom-
monmﬁumyjﬁcﬁ%dﬂ nm 1 to 11 wherein Xis NH 14. A conpound
according to any of clains 1 to 11 wherein X is
N-al kyl . 15. A conpound according to any of clainms 1

18. to &]c]p%ﬁu&i Qccx %g %n& q7 A]g{aqg PP %Qel&?ec(f frgfnn(%/cfoﬁexane -

any o erein &nd
CH,CICep®t bﬁjloﬁeptahe,rdyb}oﬁid?@ﬂadarﬁ%t 1A/lcadpgulogergicor di ng to
any of clainms 1 to 16 wherein Y is a C3_io non-
aromati ¢ hydrocarbon. 18. A conpound according to
claim17 wherein Y is selected from cycl ohexan
CH2C( CH3) 3, cycl oheptane, cycl opropyl, adamant-

and cyclopentyl. R9 R8 19. A conpound accor 8ng<t o
any of claims 1 to 16 wherein Y is R 20. A conpourgl
19. ac C&%Qﬂnﬁ&uﬁooac%ﬂhﬂg t%%n%?&l@fnﬁ cho' & sekeated Rrom

phenyl,  pyridi nyl” and naphthyl. 21, A conpound
accordlng to claim20 wherein B is selected from

20 pyrAdln-

compo_l}rlld according to claim 19 wherein B is selected from phenyl,

pyridinyl and naphthyl.

21, A compound according to claim 20 wherein B is selected from pyridin-2-yl,

pyridin-3-yl and naphth-2-yl.

22. A compound according to any of claims 19-21 wherein R7, R® and R’ are

selected from H, -OH, -O-alkyl, -alkyl, -halo, -CF3, -CN and phenyl.

23. A compound according to claim 19 wherein B, R”, R® and R’ taken together are
selected from phenyl, 4-trifluoromethylphenyl, 4-chlorophenyl, 3-chlorophenyl, 2-
chlorophenyl, 3,4-difluorophenyl, 4-methoxyphenyl, naphthyl, 4-fluorophenylnbss7),



pyridin-3-yl and naphth-2-yl. 22. A conmpound accordi ng
to any of clains 19-21 wherein R7, R8 and R9 are
wa@edosos@m from H, -OH, -0-al kyl, -alkyl, -hal opCFIEBPS/050601
-CN and phenyl. 23. A conmpound according to claim19
wherein B, R7, R8 and R9 t-ak€h-together are selected
from phenyl, 4-trifluoronethyl phenyl, 4-chlorophenyl,
ridin2-§0 | SlcRBRHYIlin-2yl, chleine ribik3 diLf bipae land 3,5-
Py 4-ﬁ%thoxygﬁghy zapht%{ ? A- flﬂ%ropthy ?Nﬁ%@?ﬁ?ymo ’
difluoroplg®y086404 PCT/ US2008/ 050601 - 147 pyridin- 2-yl
5-chl oropyridi n-2-yl, 4-cyanophenyl, pyridin-3-yl,
bi phenyl - 4-yl, and 3,5- difluorophenyl. 24. A conpound
24.  accAkdinpgurtdoacadidirgftocin@bbfielainst 0t023 whetiaiRl iR i s H.
25. A conpound according to any of clainms 1 to 23
wherein R5 is |ower alkyl which is optionally

b
25, SUOREGHIER B DTSR 91058 1 SERRAR
sopﬁ@mﬁp&ﬂmﬂﬂﬂ@b@yﬂomghnmlmkanquS mhereln R5 is -CF3, 28.

A conpound according to claiml wherein mis 0, pis
1, Ris pyrrolidin-1-yl, R6 is H, and B is phenyl.

26.  29. A%&Bmoﬂ%ﬁﬂghﬂ& Jvﬁ’er&ln%sﬁé ﬂae pr ein the
conpound is selected from / ON \' I N/ /N

DN/N F3C/ OO\ ON d N bNCI ONINONN I F
NN N

27 Hoo BB et s s ey ein Ry SO YO

28. A compound according to claim 1 wherein m is O, p is 1, R is pyrrolidin-1-yl,

R®is H, and B is phenyl.

29. A compound according to claim 1 wherein the compound is selected from:
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N Ol CH3 p/ H3C H3C ONN/ N N\% NONpPN p
N ON[-\N NO'fj NNO, , \ NNOJC/ Np N/

WO Dbos/0864pN p | N CH3 p | CF3 and 30. A conpoRemUs2008/050601
according to any of clainms 1 to 29 wherein the
compound is in a pharnmaceuti4ally acceptabl e salt
form 31, A conpound according to claim30 wherein the
salt is an HC It. 32. A pharmaceutical conpositio
conprising a 66§30und according to any of clains 1
31 and a phar eutically acceptable carrier, Z;

exci pient or diNuent therefore. 33. A nethod of
treating obesity, conprising admnistering to a

pati en® |19f obesity reduction an 0 /@Ej
obesi ty-red ng effective anount of a conpo 4
accorfding to any of «clains 1 to 31. WO 2008/ 086404

08/ 050601 - 156 34. A net
anxi ety, conprising adm nistering t
of such treatnent a therapeutical
of a conpound<§2ﬁording to any of «clains 1 to 31. 35

’
/

patient in need
ffective anmount ,

A net hod of tr¢atli ng depression, conprising {f]

adm ni stering a patient in need




of such treatnent a therapeutically effective anmount

of a conpound according to any of clains 1 to 31. 36.
wo0usnsaM of treating non-al coholic fatty |ivePCT/US2008/050601

di sease, conprising admnistering to a patient in

need of such treatnent a t-hé¥apeutically effective

anount of a conpound according to any of clains 1 to

3 1. 37. Arreth f treating a di sease or condltlon

WhICh elbl o treatment w th an MCH1

recept MM npri sing adm ni st egi \~

pat i ~-o thereof a therapeutical|y m})\?e
O/a.@ k _of a conpound accordi ng CH3 any (N al

310

CF,

30. A compound according to any of claims 1 to 29 wherein the compound is in a

pharmaceutically acceptable salt form.
31. A compound according to claim 30 wherein the salt is an HCl salt.

32. A pharmaceutical composition comprising a compound according to any of

claims 1 to 31 and a pharmaceutically acceptable carrier, excipient or diluent therefore.

33. 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 31.



WO 2008/086404 PCT/US2008/050601

— 156 -

34. 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 31.

35. 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 31.

36. 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 31.

37. 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 31



