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WD 2007/ 121339 PCT/ US2007/ 066605 PROCESS FOR THE
PREPARATI ON OF | NDAZOLYL UREAS THAT INHIBIT VAN LLO D
wEUBTYPB39 (VR1L) RECEPTORS Rel ated Appli cati opGT/BS2007/866605
application clains priority to U S. Provisiona
Application Serial No. 60/792,099, filed April 14,
2006prbicgt gk PORITAH PREPARNTIOR OFYRIBAZOLKE! BRESAS O

t he process of pr epari ng |ndazo|y| ureas that are

AX K
i nhi bitors. The |nvent|on also relates to the
internmediates in the process that generates the
Relatedg#itatlonyir eas and uses thereof. Background

Cb ounds of general fornula (1) that are anta
HePRERHIPT BRigsguptipipe WS Toviderpr'oPieore pey N@ 20/%92,009,

ﬁbd%&hgﬂm@bby prepared via a synthetic route described in
SN: 10/ 864, 068. The synthetic route in this

invention relied upon treating a nitroanaline with

Fiel QQ£U nltglte to forma nitroindazol e internediate.
——ig%ceﬁilﬁe%é%opnents have afforded a new highly

ef fihgiir@htiorSiRtdIed tHe RedetNehrepiihg hdgamne iadae that @eREeful as
npurities and presents a nore cost effective process

VanfigH Semer AtScAEOT IS FATRIAB o EoMaUR TR He Fottt@nedintes
in th%'g?&eésﬂﬁ& ag@QérQJe?&eﬁ&ﬁz@lQI JrQJs 2WML09 diphgvati ve chemi cal

new nmethod for the preparation of
4- hal oi ndazol es via condensation of the correspondi ng
Balhahp%enated benzal dehydes or certain hal ogenated
e substituted benzene rings wth hydrazine; a

meidoaghol.ads dfl'genéi@ feghuly @) pa0ire ahia@hif of thalvamndlamﬂngalﬁe 1
at the N or osition and a nethod for th
receﬁt@ﬁ 0ergivesie %tfgnr?élr meﬁargé ol ynihgtioromdiesaiped gy Eé%N 19,364,068,

Qi RGS e A HAGRE&NRN tRLIUp S {réa)an% Q%tro%ﬁm@ %t@%@hﬁ% rﬁmte to

of the Vanilloid subtype | recepto are usef ul
fbﬂnmnmwembmﬂgmGHSQ@d@rBﬁagsd@mh@eﬁnmﬂmhaﬂﬁﬁd@bimmwhghbﬁﬁkwnt

ssnchyd o B be iea Ry BT s BEERS Pl PeRoBeT pRE piae s,

procd§ fdNE-npfBSL Mis xranmsletcbfm o6& CTIRSRS BuRQUBlinddHRERSStht 0
make conpounds of forrmula (1), 1 WD 2007/121339
follopg ipPR0 VY GEEBE5McthoRy AREVHRERPHRTE PrRRargtiqRes 4-haloindazoles

via condensation of the corresponding halogenated benzaldehydes or certain halogenated
ketone substituted benzene rings with hydrazine; a method for the selective protection of
haloindazoles at the N1 or N2 position and a method for the conversion of haloindazoles
into indazoyl ureas.

Compounds of general formula (I) that are antagonists of the Vanilloid subtype 1
receptor (VR1) are useful in treating disorders associated with overactivity of the Vanilloid

subtype 1 receptor a described in USSN:10/864,068.

Detailed Description of the Invention

The present invention discloses a novel process to make compounds of formula (I),
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~N\ R11 H (lI), wherein, R 1is selected fromthe

group consisting of hydrogen, al kenyl, al koxy,
wa@bkdonyabkoxy, al koxyal kyl, al koxycarbonyl , PCT/US2007/066605

al koxycar bonyl al kyl , al kyl, al kyl carbonyl, 5

al kyl car bonyl al kyl, al kyl car bonyl oxy, al kylthi o,

al kynyl, carboxy, carboxgalk ~ Cyano, cyanoal kyl,

cycl oal kyl , cycloalkyla[ﬂxl Ro fornyl al kyl,

hal oal koxy, hal oal k IfﬂhaINaI io, halogen,

hydr oxy, hydroxyal Reapt oal kyl, nitro,

(CF3)2(HO G, RB( O z, RBQ(SO) 2-,

ZAZBN-, (ZAZBN) al kyN carbonyl ,

(ZAZBN) car bonyl al kyH, and (ZAZBN) sul fonyl; 10 R9,

R10, R11, and R12 are each iyndependently selected from

the group consisting of &Fogen al kenyl, al koxy,

aI kbxneal, Roisyelecahd(ﬁmylahkgﬂopp abkoxiyg af lmifngrgep, alkenyl, alkoxy,

e PR T -

alkyladrkymyleyl, amylkarbeaﬁ&@xmyhhﬁamhzw ahopky, c%agelkyl cyano,
cyanoal ky gﬁ formny hal oal k

cyanﬁdkséeﬂyklwlkylmple Wkt rﬁoenyl ﬁﬁfﬁlﬂb@@ﬁ hah@tkeméaﬂwlkyl haloalkylthio,

0 d r
o BB a Ry AR e S P I B CREAG Sl
R, ORAQ(-SB) 2 (SO)RBIST-2/,, ZLRABM, (7. (ZZAZ8M)yalyk y¥., 7 {NIédBddylalkyl, and
zz%&&rQ@pﬁl, (ZAZBN)carbonyIaIkyI, and (ZAZBN) sul f onyl ;
( 5 9drogen or alkyl; RBis alkyl, aryl, or

ar YRL =t Mm arﬁﬂd 4R emnze%eaa&d? @e&témeﬁemigaﬁlk Yonsisting of
hyd roE f, al kyl car bon or nmy|l

aryl, or 20
bydrgbgh b Aok oiisg et AEoSlb b aaliorrgHpry ks,
alkylml AN ; %&Qﬁ@rﬂ%ﬂ%l gfkylcﬁ[)gwl&y AHL)Jlt%no Qi(lﬁ)@ Qiryl, carboxy,

ecte consistrh

cmbhywﬂh@queoﬁpmtmk$hﬂnn@hﬁ@mmmﬂhw hﬂdﬂbﬁsghwndkﬂ'bdnakﬂﬂno
and,a conpositign.c ri,sin ound of for

ralofiy terod B G P R B b B 28758 R e e

(CF§,ie0R0f RB@O%RQNH RDO<so e'R%@mezf, v Nh@ZA@r Syl

consistin koxyal , alk ony ,

(ZAZaNeergyeah Ncgélrcgﬁybllkw Pﬂd @A Né%ukf@%gﬂ and
arg!sﬁéggggggyg iRl is defined under the conpound of

f or fru %’ls chloro or bronp, in the presence
of Rpal dllatiaumot atyhllystandnd a phosphi ne based |igand, 2

V\DZ2 Z ; 1%.3-636%.%1 grpeng do 11/ %%gnoglkﬂ'?z%ky caﬁ)longl, %olrm?% c31ryl, or

arylalkyl,

comprising the steps of:

(a) heating a mixture of a compound of formula (III), a base selected from the group
consisting of sodium hydroxide, potassium phosphate and cesium carbonate, and a
composition comprising a compound of formula (I1a), a compound of formula (IIb) or a
mixture thereof, wherein P is selected from the group consisting of alkoxyalkyl, alkylcarbonyl,
alkoxycarbonyl, arylalkyl, arylcarbonyl and aryloxycarbonyl, R, is defined under the
compound of formula (I) and Y is chloro or bromo, in the presence of palladium catalyst and

a phosphine based ligand,
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NNNPRLL / %NHN /NHRL2 P (lIla) (IIb) O (II1)
to provide a conposition consisting of a conpound of
wo eoomak@3{ | Va), a conpound of fornmula (I1Vb) OPCHUS2007/066605
m xture thereof, wherein R, R9, R10, Rll, and Rl2 are
defined under the conpound of formula (1), OO RO =
RO R1 HN N\ RlHNNlRlOHRlO R12 RlZN%NRll
)

P-N N/ R11 5 P (1Va) (IVb fol |l oned by F#reatlng
the conpokitipn consistjng pf the conpgung drnul a
(1Vva), pound mul a (1Vb) er ) m xture

t her eof phdi tionsgt ; | provide the I%:nbrrpound
of formula (I). Conpounds f or mff2Y '\JH aRe usef ul

for contro)Ling pain and pO?/ urinary dysor de{@ in
manmal s by 1 nhibiting the receptor.
undep et RIed bhgbsitiiecAERERSSt Aonfgduid bm&ﬁuaqmg alcdBound of

carried out in an inert atnosphere, preferably
fornpla {Bpeart.a r@emreth@e‘@ witteriimRt, e, B ¢ dpe atwst R hicglefined under the

n understood that there are several
Comggﬁ%gdéfg%n%%{ Iysts which may be utilized in step (a)

whi ch inclQude ooy are not limted to Qal I~ um

acetate and Pd2( DBA)YS® It is understo
the stb of {t hi vention, th 1pph|
i gang ng ph&fphl ne |iggz

util Nzed 2 Skld Jedin thé’_&‘rt/

react Nons>of this type. Most preferréd phosphl he
ligarflls inclwgdg but are not linmited to Xaptphos,
2-di -t-butyl phosphi no-1-1"- bi napht hyl and ’

5- fgliowled Byt yl phosphanyl')-1', 3", 5" -triphenyl -1' H-[ 1, 4']
bi pyr azol yI. It is also understood that in the
pré@égegﬂfeg the RPEPPSRASHIONEHINg Hehpepsepaynd of &) T¥ainthpe

com@&&rﬁﬁ&‘ fHﬁ@lxﬁQg@BPém@hﬁxm&%éééf HR SRR AL EWRApr6ESL BT

arbonate eferably cesium carbonate. It is also
compmfeir@tfom@hlct Hat i fotipeuptsogdssnds (I} i sisdtuivientdnome]ling pein and
e of orefluxfor 2-20

urlnzhr%(yilsorders in m%%lrgals by 1ni11%1t1|n§%§t€ﬂl Loeifor ig but not Iinited

an organi ¢ so

to ItTlHEnderit@d)dJelaenhe PMcessNYRhio mvetdinl @h &c hryied®butdh AR iduyd
ether, preferably ethylene glycol dlneth |, ether. In
amesghers, Hicterrbbditiedst s Colere Mihip the sqapepb YRRt e

und@toSd B8Rt (Ve 48 seggﬂaﬁ[gaﬁluipym catalysts which may be utilized in step (a) which
include but are not limited to palladium acetate and Pd,(DBA);. Itis understood that within
the scope of this invention, the phosphine based ligand may include phosphine ligands that
are utilized by one skilled in the art of coupling reactions of this type. Most preferred
phosphine ligands include but are not limited to Xantphos, 2-di-t-butylphosphino-1-1’-
binaphthyl and 5-(di-t-butylphosphanyl)-1°,3’,5-triphenyl-1"H-[1,4’]bipyrazolyl. It is also
understood that in the process of this invention, the base of step (a) can be potassium
phosphate, potassium carbonate or cesium carbonate, preferably cesium carbonate.

It is also understood that in the process of this invention, the mixture of step (a) is
heated to reflux for 2-20 hours, in an organic solvent including but not limited to THE,
toluene, DMF, NMP or ethylene glycol dimethyl ether, preferably ethylene glycol dimethyl
ether. In certain embodiments, wherein Y is bromo, the mixture of step (a) is generally
heated for about 2 to about 10 hours in ethylene glycol dimethyl ether. In some instances,

when Y is bromo, the mixture of step (a) is heated for about 5 hours. In certain
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25 heated for about 2 to about 10 hours in ethyl ene

gl ycol dinethyl ether. In sone instances, when Y is
whe@nn213he m xture of step (a) is heated for BODUB2087/066605

hours. In certain 3 WD 2007/121339 PCT/ US2007/ 066605

enbodi nents, wherein Y is brono, the prefered

[

e Sh b hnat St SR R e PRSP Pl f 3 BTRE 569,
Xantphes eidceYuinscadiyinatean sthh@)m' xture of step (a) i's

gener al | t ed fora 5t b

O NS DB P RGE m HETHG L LRGP CRaRP s gU LAl gened
for 4pbef Bl BdupAl haed Mrmg@dnalgbys& dhrﬁetpﬁlekk&@ll WReAVEE alhl8ro the

certain enbodi nent of the present _invention wherein Y

prefergedgmflagign cpplytds palagipacrgaiad It sratainsaniaditpeit o diegitssent
inveRG&t @B&em%{‘ g'chl%ro l%gré/ s Qiﬁgl%pé?ll tHQ gk oF salldAR Q&:Ipa)(é 2andq.
pot assi um phosphate in step (a) Thése steps are
butytpdnerhadd-{-1f-ohhgwed alb@/pcﬁtadstunaph@phzaﬂdi WP (Br. eTﬁqsq: $tegtsi aon
t rovi the co |t|on consj st |
sencity PO 3 (O aP VB ea 1A b U Herserar on B g of
the hESHRAE of A¥@Iki (DY) 3l SWb) BEA tid@Sre@hPEFCESS t O pr epar e
conpound of fornmula ?I la) and conmpound of fornu
(1 1By PascrydsEntipRgsq lﬁclsé%érl%oqess OIHERIT HEU AN H{% f%rﬁmla (1)
and €6¥P€&Jnﬁ%ﬁfom9ﬁ§&f3fy B @&cﬁﬁb@ i SQERS!. f(%nth% WP L @rhb&dlment
he conpound of fornula (Ila) and onpound
descflblmgﬂheapr(ﬁdsbﬁor@lm pmmattdm@fgh@p)nqmundw{ﬁ éq‘rg]ui'a {lapand the
comgir) ea rﬁ%qg% gﬂ%ou ng%B 2%3 @j gil]lerem e ?re%t(rﬁen‘f ?f A PSE cplgro or
metd- bxbhiwﬂnodbbesl@@feaﬁm ApAs€luch hb bhﬂ ddtilithited k€ ybluaheixypiipdiemide,
or I|th|umb|s(tr|nethyIS|I )amde in a solvent is
lithigr dicydehcsirmidpet iewm kiS¢ Yl%&ymr@d%fn BIOR Sserried ot
bem%@@&'?emp@atﬁe 0PhbR0Y °d 1 J BoBPOME B PAUHS 1 +J BSout @rhgggs Hhe
further conprises treating the cold mxture with a
procg@rfpuhmctomlpmﬁe@ rrpatiee tRe @Qlc‘:@)mt)(re witthe r@ehpouRd df §ormula R C( 0)-X,

Wher%nd]!i ggydr8§'enk qp%’nry%) %Laﬂ% L3 aXd Xt1a n}qP (g[—éﬁgl 2%1%8 8r o f
nltrd‘pQErﬂﬂﬂy&o(p\/dmdeYa&)mﬁouBa OfFOI‘I’I‘Rl&.((vy,) The process of the
present invention further conprises the treatnment of
the conmpound of formula {V)jw th hydrazine in a
sol vent i ncl udi ng but ng j rlzed to DM, DMSO, or
THF, preferably DVBO toal n conpounds of formula
V)

(M), YOYR1 Rl IN

The process of the present invention further comprises the treatment of the
compound of formula (V) with hydrazine in a solvent including but not limited to DMF,

DMSO, or THF, preferably DMSO to obtain compounds of formula (VI),

H
V) (V1)

The process further comprises treating the compound of formula (VI) with a reagent
P-Z, wherein P is selected from the group consisting of alkoxyalkyl, alkylcarbonyl,
alkoxycarbonyl, arylalkyl, arylcarbonyl and aryloxycarbonyl, such as but not limited to acetyl

4
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N H 25 (V) (VI) The process further conprises

treating the conpound of fornmula (VI) with a reagent
wo2@7/19M38¥ ein P is selected fromthe group conBCHUBINQ7/066605

of al koxyal kyl , al kyl carbonyl, al koxycarbonyl ,

aryl al kyl, aryl carbonyl and aryl oxycarbonyl, such as
B T e A e T
dicatboont.de ,prcb@dtztiat C@hpmt&fnmonmtelgaﬁ dhedqontp@rutld bﬂfoﬁnula (ITa), the

comg%&:ﬂar oun% (I 13 o?(r% rmr}ﬁ glree (th Lﬁ aﬁon%)ci,]ousnldtolf Lﬁq(?:li Z dd'@e of

com%@&ﬂnﬁf&oﬁﬁdm@mgr a mxture of the conrpound of fornul a
Ila) and the conpound of formula (I1b), YRYRLY

RL P-Z 6YNN My NN-P H5 (VI)R(I la) (| Ib) RN one
enbodi mepi 0 (! he d.avent Lox di scl OSW process
whi ch f I orprees Ng and s I;"I\d —Phe

i N

m xture b conmpound O Nnula (W Nbenzyl
brom de in,_ 0dfganic solvent ePg N, N- di met hyl

for mani de, BvA, NVP, preferd®iy DVF, to &l ?% .
tenperature of about 40 C to about 120 C for the
period of between about 4 hours and about 30 hours to

| ntf QHUGELHRENZF th P OLEGE '&Qscﬂfs&!ﬂQlegﬂé&sso@ﬁcmurhﬁ?compnses
nitrogen atons. | n another preferred enbodi nent, the

heatppg ooé sty rifig fieheikturaef nhd esmpowalt qfrfgrrmtﬁfe(\ﬂb mpbbﬁmdylcbﬁomlde in
V|
orh TR e 16 3t LRGP KT 01 aBOD: P08 10 ki

temﬂelﬁm@ drabot 4pec ic® @bd@ew@‘enfoa lBateridd ohBetvsert boaboUburs 2ad
hours, to prow de the compound of for rrul a (Vilb), Y
abOWQ hoyrs 1gyintsgidpeg 2 banayl RO FER SEHPGUIPrERE Of PR AIEER BB

al 30 ax?dtﬁé”r' Qéf@ée& Qﬁ‘b&ﬁﬂ&ﬂtn&e ?ﬁ%e%%ftﬁér@&d&&? rreng i €

of the conpound of fornuia benzyl brom-de in
comphubtifrfetinys (Vipmithicde! bomide nevpediatethybicomambioue 250 C

tempe%at%?:o tabo6uq 185 tCo to a oBeHSQ% fgre 51 \Slgrleod be Ofl:'letn a%out%l'hours to about

24 hours, to provide the compound of formula (VIIb),

Sy

(Vlla)

In another embodiment, the process also discloses the heating and stirring the
mixture of the compound of formula (VI) and benzyl bromide in N,N-dimethyl formamide
to a temperature of about 50 °C to about 60 °C for a period between about 20 hours to about

24 hours to provide the compound of formula (VIIa),

(VIib) \\©

The process of the present invention also discloses treating a compound of formula

(VIII) as described in Scheme 3 to obtain a compound of formula (I1I),
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20 24 hours to provide the conmpound of formula (Vila),
YR 1/ 1 \ NN (MIlb) The process of the present

w0 pooen2i3an al so di scl oses treating a conpound PET/US2007/066605
formula (VII1) as described in Schene 3 to obtain a
compound of formula (I11), 5 WO 2007/121339
PCT/ USZO@%/ 066605 R9 R9 #R11 R10 O NH2 R10 OrR11 NH2
R12 H2NyNH Fﬂz (M) 0 (111) The process allso

descr/i felting the €Bophii ti on consi sy Fhe
f or+rul IIP), t hre—eonpound=of\ f oyl a
(VI'lb) or t 311 xt ure”t hePeof, wherein R [s Jdefftmed

under 'f'h&z:orrpound of formula (1) and2¥\ sNhRer o or
br ono, \)clp)th a compound of 5 forrmula (111 IIkaase

sel ect fromthe group consisting of so |un4

ca t t

o TR RSP B2 SRR RENBh 310 FRR L SARD AR ot
fornhds@dla), |th@anﬁipdmdp)lf G @10 ﬂipd&lrﬁlb(ﬁmﬁe fh@f&:sf S»theftgl Rf isa

unds of for (IV , conpound of formul a
A BTgRe SHR RS ind B PR Gl cpipound of
fornR@NEN], 2 bIRECREPE BSH tfhel g;da@ lcoR8S B 0P el %%bme tp'&@asslum
composi ti on consi st | nge of the conpound of formila

carbppagaynd qeplemi@rhosasoaribe prsdher phitdadipyisyagst anfa phpshifredased
hgandQE PO 3{1d€ a%%{p%lsﬁoﬁ Iggnsﬁugz% 8?% éérigpa(ﬁ gX% fo b éfjv a%, a compound of

um cat'alyst co I'um on
fomm’wl (Meili arm Ihlytdﬁoﬂiedi@f (whepﬁh thad! grouois bebzyﬁ | "Tilna Ismhefsaﬁe;her

ef erably pal | adi. um hydr ox nor e f.er abl 0%

deSCB WE:Gla yaPBRY Y ARG Chfsﬁ? gr?g Vé' %45
9&1@1 Jraspher avef ohhd hRAER, thfR6MvEeRfl e PQFoup is benzyl with a

cycl ohexadi ene, preferably formc acid, in a sol vent

paﬂaé@nwea{t%ysn eorapristgoheslive osshipent rlladign thadioxidy @f pilladiam on
baridh sﬁ%alp tﬁﬁ&%lgh%ladl%gﬁ%%r &?&ey rnoFf:t Ig%%a%ﬁ%d% gﬂlaglgﬁlt hydroxide

pr ovi oun or nu
and & hyt&ngdnoh)nbﬂfdﬂﬂ[ﬁ{smglm| aude@haremf bedeged, Grrnfir @phol ng t he

und o or mul a
cyclo% n?do ne, pre erabY frorrmc act 1r1 a "solvent comprising an alcoholic solvents,

tetrahydrofuran or ethyl acetate; preferably tetrahydrofuran to provide the compound of
tormula (I).
The present invention further includes a process for preparing the compound of

formula (IX),

M

HN” NH

Iz

(X0,
comprising the steps of heating, preferably for 5-10 hours, a mixture of a compound
of formula (XI), a base consisting of potassium phosphate, potassium carbonate or cesium
carbonate, preferably cesium carbonate, and a composition consisting of the compound of
tormula (Xa), a compound of formula (Xb) or a mixture thereof, wherein Y is chloro or

bromo, in the presence of a catalyst such as but not limited to Pd,(DBA); and a phosphine



O HNNH NM / 1 110~ 20 H (1X), conprising the
steps of heating, preferably for 5-10 hours, a m xture
wotoovizeapound of formula (Xl), a base consi seCHySWH7/066605
pot assi um phosphat e, potassi um carbonate or cesium
carbonate, preferably cesium carbonate, and a
based QIRRSIntLGR %Qﬂéét%h{ég t& aht'ﬁﬁoiélﬁ?f? 'BH{} AbsiArnd- Pﬁ”ﬂ;&hgphthyl
(Xa), a conpound formu or a xture t her eof
and \BHEr- eblntylpfho@h@rhﬂ)dr’,é i’)rtrlplbnyirflﬁH [ AThipeaole seder en efma@sphere of
it Gat al yst such as but not limted to Pdz(DBA)3 and a
|§F1<jsph| ne 6 WO 2007/121339 PCT/ US2007/ 066605 based

ligand, including but not limted to Xantphos,

2-di -t Ybutyl phosphi n®- 1 - 1' bi napht hyl  and

5- (di b yl phosph | }-1",3",5 -triphepyl 1,4"]
bi pyr yI/Nunder W ere of nitrogen”Y Y 6:N

| (Xa) ( (XI) 0 pH DN t he
conp05|t|o CoRsi sting of a und of lIf ormul a
(XIla), )&‘cond of XPlormula (XI1b) of a nfRture
thereof, H)LNAN)LN N HNH \ (Xila) (XIb)

fol | owed by treating the corrp05|t| on consi sting of “the
5 to progids s rgTostign samdstipxef ayompetnd of dossvilm@ D, ¥ Grmagrad of

NG ( (Zlggﬁib oF A LG ki ge thereof, with a palladium
AR R

t conprising 10 pall adl um on car bon, palladi um

hydr oxi de athadi um on bari um sul f o f erably
pal | adi um hyd ' nore preferabl $
hydr oxi d& an ogen donor  comnpy i sﬁng

cycl Hhe ene, pr efer ably f e _ [
conprf'si ng an al coholic sN t etrahydr of uran or
et hyl ~qeekat iapr ef er abl y t rahydr of upamyt o provide

the conp d of formula (I1X). The present | nvention
i ncl udes¥15 a conposition consisting of the conpound

fo]lo%fed fbg I;rrg:ytgnag t&e COI“PlpOSIthH Sl tl%lé% (e co];nOprog]ﬁI of igolrrlng a'(X1Ia), the

compound of formula (XIIb) or the mixture thereof, with a palladium catalyst comprising
10 palladium on carbon, palladium hydroxide or palladium on barium sulfate, preferably
palladium hydroxide, more preferably 20% palladium hydroxide and a hydrogen donor
comprising an atmosphere of hydrogen, formic acid, or cyclohexadiene, preferably formic
acid, in a solvent comprising an alcoholic solvents, tetrahydrofuran or ethyl acetate; preferably
tetrahydrofuran to provide the compound of formula (IX).  The present invention includes
15  a composition consisting of the compound of formula (I1a), the compound of formula (1Ib),

ot the mixture thereof,

(lla) (Ib)

b4

wherein Y is chloro or bromo; and R, is selected from the group consisting of
hydrogen, alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl,
20 alkyl, alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylthio, alkynyl, carboxy,
carboxyalkyl, cyano, cyanoalkyl, cycloalkyl, cycloalkylalkyl, formyl, formylalkyl, haloalkoxy,



or the mxture thereof, YRLYRL / NNNN-P P P /\
(Ita) (I'l'b) wherein Y is chloro or brono; and R is
wa@edoeaeisad f rom t he group consi sting of hydr ogeei/US2007/066605
al kenyl , al koxy, al koxyal koxy, al koxyal kyl ,
al koxycar bonyl , al koxycar bonyl al kyl, 20 al kyl,
haloﬁk)hyﬂaﬁﬁf QR hal%myga& qa}wo@giﬁwl méLz{st(L %&&gmﬁ 19K Yitro,

I't hi car boxy, ctarboxyal'kyl, cyano,

(CF 3&32@@@ RMB())szN" &WW% > dﬁy@lﬁ@bk %&Ny KZAZ:BNW‘HW“

(2 gﬁ%{?‘i%g%&?g@ Iof< %A%ﬁu%él/jﬁsll?ﬁlgo hal ogen,

hydih@pyesexhyrdfeawam@ﬁhclua@ra@m und'Bf Raptieaikyl , nitro,

(CF3)z(HO G, RB(SO 2RAN-, RA SOz , RBQ(SO 2-

ZAZBN-, (ZAZBN)al kyl , (ZAZBN) car bonyl ,

(ZAZBN) carbonyl al kyl , or (ZAZBN)5i fonyl The present

invention also includes & cg und of formula (rrn),

RO R10 R11 H2NyNH R12 0 "Ry, wherein R9, RI10,

R ,, and Rl12 are eactmzwquwensnt ly selected fromthe

group consisting of hydfogen, al kenyl, al koxy,

al koxyal koxy, al koxyal ky?, alllkoxycar bonyl

al koxycar bonyl al kyl , al kyl, al kyl carbonyl,

al WF@HY%@R}@J Rkt R, airk yick ardspendentty selmt«%/ﬂr@rhuthﬁ group
consh tnlg% ny 11§f(dr?ge T%l?e% 99?%r allgcl%(gigg X%aéﬂﬁé%yal Xo);c:yca{laonyl,
alkoh@htfbahﬁalkyl Agl, @H&lka&bbﬂf;ﬂ @Jkyh@ﬂb@gﬁﬂkylhﬁiyﬁﬁﬂﬁ)hylbxy, alkylthio,

alkmgagy;?f%gww Lt CW%EC%%M éfmyg&%%f%mbﬂkow,

halofRAX 120 AyithiR et B 1% M) koxyhlEAZBN apto,
210car bonyl , (IZ’AZB carebCr al k@rlOC ﬁZ %ul fonyl . o

mercﬁhéﬂbﬂe@éﬂ@t ((Tv@HPIConR @bRANG M@é@)a, Bﬁﬁﬁﬁ@t t Z.omN-,
. EIREN SR SRR S IS L) & carmpend o

chiTae prevent 1rix5nbd$roﬂm indudes a composition, comprising a compound of

tormula (Xa), a compound of formula (Xb), or a mixture thereot, wherein Y is chloro or

bromo,

which is useful in the process of preparing a compound of formula (IX). The present

invention further includes a compound of formula (XI),

H,N_ _NH
o) (XI)

which is useful in the process of preparing a compound of formula (IX). It is understood
that the compounds of formula (I1a), (I1a,), (IIb), (Ilb,) and (III), are useful in the process of

preparing a compound of formula (I), which is representative of compounds of the present
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rN NN (Xa) (Xb) which is useful in the process of
preparing a conmpound of formula (1X). The present

wo pweneizen further includes a conpound of for nedEHUS2M)/066605
H2ZNYNH O (XI') 20 which is useful in the process of
preparing a conpound of forrmula (I1X). It is understood

1nve1th aﬁch%hgﬂ M%gﬁ)r Afe t_fréAErHéHt %f Q bls ﬁ')e er &)l ﬂqﬁrblunggvlaﬂjﬁgid receptor

11b2) an , are useful process
subtmeelparm rnsgmaala@mp@@ng adrhmﬁmmglaahf(rhgeuuvdﬂy cffeqt]ge amount of a

tati of .conmpound
e P P S e e TR
unddtsebd ][haf e dﬁsbﬁietr [rféﬁlﬂ n Qfﬂa&rﬁdt@@ﬂ@ﬁd’ral@é/sml ﬂrhrhabﬂ’ Inb(ﬁlgmence
vanilloid receptor ty el in a npr.i si ng

and HadHeRPSTERFHED S 1 Het AR ERIERPIYhar P L R
(Xb )C?ﬂg({?@agaﬁg Q{I Ef'g'us@fuﬁ 1&1)th9 roded %@g@%{gé &)%ﬂoﬁnd of formula (IX),

e sa t or prodrug thereof under st ood
whlclhhatlsefdh ¢orcths ordern afel dirpeder ;baiirﬂﬁbihmg‘ Yaadhralt ocaptor subtype 1in a
mmrXﬁeral %§|ann%> qgr%dlncoql andnblfdd§£ od of
Ve SRR Adrystepng 4 TgrapGUTA dVef’r B RHRf Of hgompound o
rrrﬁﬁ@)&iﬂhqﬂlaﬁflac%@tﬁdm :ftcé}%ﬁ)le salt(oxkp}odr(lgﬁl)areof Xd)is afdbr{tddd shat the

are useful in the process of preparing a conpound of
disofdg Wﬁlruéesm% mﬂawmw DEPEEP WigFy pFItpResaRe fladde a
ovaﬁhéﬂﬁ by inhibiting vanilloid receptor subtype I in
I conprising adm nistering a therapeutically
Lkﬂambastlve anDunt of a conpound of fornula (1) or a

PR TR AL SRl RSPl S P RSP o
hmmhﬁéﬂﬂﬁﬁﬁ%ﬁﬁ&mh%pera|geSIa urinary |ncont|nence and
bl adder overreactivity. Definitions used

t hrige grounlkems sasslﬁgi:hfff@ée}???élﬁ 2 gHySk e béwé%%mchyér%rbon

contElﬂﬁlgffRJnL o F@cérﬁ&ﬁ%nd REYSiIn3& 2l LAMRoATBARLNGSublond
he“term "al kenyl " as used herein, nmeans a straight or

ﬁnn@d@mdhe@mohamﬁfWQdwhogmboﬁqntwnmavm@mgmmﬁ@ﬁmzabbnﬁmdebutme

car gont ai nj east on car bop- car
wor 5ol & 5B 2H0psn: oy PR 2AERSUSE SGF T Ryaragenicrenth 2
hqnagpmaﬁamwathqﬁa@%aﬁ@Beﬁaﬁ®1alkenyl |nclude but are
not limted tq, ethenyl, 2- propen¥
2- hbe - "2kpro e s hesenw@f‘@ﬁwﬂ Al girpetiylefingl ssiarppended
to th% ﬁaﬁﬁp&%@éular r%olg!%tt%u af) gﬁggﬁ]wom q{kgréerqgt%@&mplgsoof alkoxy

e term "al koxy sed rein ns an al kyl
incluge.dup areawt beftidhad nﬁémy rethappenped, 2-pwpole bparxettrt-butoxy,
|ety t hrough an oxygen atom

pem%§6¥éﬂ%ﬁ?%‘“®e exanpl es of al koxy

The term "alkoxyalkoxy" as used herein, means an alkoxy group, as defined herein,
appended to the parent molecular moiety through an alkoxy group, as detined herein.
Representative examples of alkoxyalkoxy include, but are not limited to, methoxymethoxy,
ethoxymethoxy and 2-ethoxyethoxy.

The term "alkoxyalkyl" as used hetrein, means an alkoxy group, as defined herein, appended to
the parent molecular moiety through an alkyl group, as defined herein. Representative examples of
alkoxyalkyl include, but are not limited to, tert-butoxymethyl, 2-ethoxyethyl, 2-methoxyethyl, and
methoxymethyl.

The term "alkoxycarbonyl" as used herein, means an alkoxy group, as defined herein,
appended to the parent molecular moiety through a carbonyl group, as defined herein.

Representative examples of alkoxycarbonyl include, but are not limited to, methoxycarbonyl,
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i nclude, but are not limted to, nethoxy, ethoxy,

propoxy, 2-propoxy, butoxy, tert-butoxy, pentyl oxy,
wa@ana7hemsyd oxy. The term "al koxyal koxy" as usedpPdiEUS1007/066605

means an al koxy group, as defined herein, 25 appended

to the parent nol ecular noiety through an al koxy
ethogfc%’b%n viashAef g %?60%! Representative exanpl es of

al koxyal koxy i ncl I'd But are not Iinited t o,

metThe chme’talkoxgcarboeylhibyly metsho kgfrelalnuhe@s eh htkmy;e:nﬂn@myﬂ grdupeas

1
defmgeg hﬁrem ggpeal S 'hoy % H%rre gle%url) T enﬁodcét& tl%rSuQr{ HL arllkgagrg p-as defined
heremoIl&pws@ftaﬁv@leeztryplt:srwfcau@lsay@fbo@_lyww ign@lpbutase A@flinied to, 3-
her el n. Repr esentative exanples of 30 al koxyal ki
Y|

methqygragferay PERRYL dresh gearbonrhusd 0d 2 eebriaitesrs
2- §4,p %ﬂﬁetaﬁl s %CH%EE%YI%EMA stral gﬂg or %B&Q&éﬂﬁﬂ Hy(irocaﬁ;}ﬁl

term "al koxycar bonyl"™ as used fein, means an al koxy
contgtnmlgpﬁrona$ talé&f caneeh freme; R@preappevmwnip@s bﬁelkjdatmnie but are not

f et t hr.ou C nyl, arou
R S A R A B D e A LU
isopé:ig] entBUh-ha%y® 30@tthkihedyl, ed-didethyRhoX Y @aﬁrh@twbemﬁ MBEptyl,
2007/ 121339 PCT/ US2007/ 066605 et hoxycar bonyl ,
n-ocfibt 04\yH %Y 8akBdnyl . The term "al koxycar bonyl al kyI as

us 66l Rkl iy AFBERT" erhs@d KQUKCALRRAY Lk ?rg%{% a@éeﬁned herein,

defi ned hereln appended to the parent “hol écul ar
appamgédetoythe mromtgholanﬂzalnkqd:ty grrrough a aasbcdsf gmejl as Hefireidherein.
Reprilgg éjlteleﬁ%g Q)Ea%g | é/seof éﬁ%n‘{)rLPnyl 1rtc g 1%6}%? Em}/tlec? ltokXcletyl, 1-oxopropyl,

2,2- dm%ﬂhgib(ysﬁfﬂm@yllp(ﬁm)ﬂyl afild ebﬁ@%ﬁh@;&r bonyl butyl , and
2-tert-but oxycarbon | et hyl term"al kyl" as used

herl8F fErmngakngargoryl 441341 g%ﬁtu%ﬂr hgseigrasieg a¢ hléyl?@rhwl SORPHBN
defir& QAL 'aﬁgenﬁé@m &le F&e&&n&@&@ﬁ%&é& %ougﬁ?ﬂlr ﬁ%@ g&@% AX®lefined

exanpl és of al kyl include, but are not
herenetﬁwtesereitttvy Iexarnplm prlgldylcanbggylgjkxj pydlude by utcyrhot litmited to 2-
but ert ent y
OXOprg% %é@ (a“thr?]eopeﬁ]t))ﬂpy1 Oﬁ%@(?ﬁ Q’ng 3n%§i0%yﬁ1tﬁexyl
2, Zhdidret AykipaBbyloxy2 aSudi Wedchy hpamtayl a,]kyfctaﬂb@ﬁﬂ)gkoup, Adefined
n-octyl, n-nonyl, and n-decyl. The term

hereitg pRazPessh @dh@?arerggnq}gf@&r Hé%lf‘éY leow%laﬂﬁsoxagﬁnaﬂt%yl Rejprgggtative
exa esqgfal gbgﬁaﬁﬁnclu&ogmg@gottlﬁn{eﬁQo Q@& o d gﬁ%bgﬁoxy, and

ety throu car bonyl group, as herei n.
tert- Raphc@belmi@m ve exanpl es of al kyl car bonyl i ncl ude, but

arg.not I, t
o g e R g BRIt S SRR B e s sl

appellaedr hﬁh& phidaht rablkytl e anden yﬁrahgwa{ sulfasyl ys@h, hbedeeﬁhéu héreians

an al kyl carbonyl group, defi ned herein, ended
Repgegeniaiia payaes dalkalegfo! 1ﬁelv<é@t Wt Fie BRighnisd tay Wﬁy@#@a&, and
cthyRaifSlgf 1 ned herein. Representative exanples of

al kyl'car bonyl al kyl include, but are not limted to, 2-

ox dpr opyl "alkgltiBe tasrmetdiydreid; oxap rop, gr@spo xodaiingd heraimg

appende&( 2PEL pXrent molecular moiety through a sulfur atom. Representative examples of
alkylthio include, but are not limited, methylsulfanyl, ethylsulfanyl, tert-butylsultanyl, and
hexylsulfanyl.

The term "alkynyl" as used herein, means a straight or branched chain hydrocarbon group
containing from 2 to 10 carbon atoms and containing at least one carbon-carbon triple bond.
Representative examples of alkynyl include, but are not limited, to acetylenyl, 1-propynyl, 2-propynyl,
3-butynyl, 2-pentynyl, and 1-butynyl.
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The term "al kyl carbonyl oxy" as used herein, nmeans an
al kyl car bonyl group, as defined 20 herein, appended
wo eoovhz3par ent nol ecul ar noi ety through an oxyRPERUS100T066605
Representative exanples of al kyl carbonyl oxy incl ude,
but are not Iimted to, acetyl oxy, ethylcarbonyloxy,
an tre Rt ¥l I ~
e s e S SaLRREC R ¢ 16t S A g Mt fued
ring yesteai Wherelap:p]ermdgd)m of thh éusp@riggsns apheguganp. nB]cgcthy tused ring
t hr ou roup def| .
VS REEl e “}thl?‘L ﬁhem% 15o*?us%ﬂ Ry1<upP ?'ql&ﬂé’fo‘ﬁpn%s %gmed B or
anotBEhRBYl gtdupl teidydio ,fusﬁ@hhg/ bystehfsQRyéxcapdfiedbyybisielid RYd ring
The term "al kyl thi 0" as used herein, means an al kyl

systegh BUigs] tozscygleplir] P e pedchined Bpspaneredotst pravhEpEht
ReprTRInGRivL %n{mése;fx P RUIM RS Yof khicat &ﬂamﬁ%@én?ﬁ gﬂﬂ& jve

exanples of lthio'include, but are not Iimte
ﬂumweﬂhyﬂsulhaﬁyhﬂqﬁthﬂhs@hmahykpmmédwlbutylsulfanyl and
30, hex sul erein,
gﬁg é' %ﬁOI%mg?mB? %588U1ﬁbY%ﬂﬁ§aFgca 15 %ﬁéﬁ
subsﬁﬁh@ﬁ@hrlﬂeﬁ@qcfeﬁ@;n@e%cﬁea fbih ﬂmdg)p Blk@i;o mﬁo@moﬁ;o akak;mk;a]g at
| east one carbon-carbon trip Representati ve

alkowatﬁemé@@wr%% fievk ﬁl&ﬂu%l‘éﬂcaﬁqﬂﬂylaﬁléﬂ%%OI}ﬁa%hy% é‘&yk%rbfmyloxy,

alkyl@\gfotn% Ql%wmo % k gﬁ;? Q)é{lﬁt()lx% clgrbggiﬁ%p X% g 07%%-1%5%1%11 ¥§7olo alkyl,

eyl TS emwe@@i@ce@sforrmﬂefommkylawalkoag habeldtylherleilly]thio,

nea S a r 0 r cC or atr
ralof S B Py Syar B Rt Bhsae h o Bufrb b b 7o
(Z. ANVBy] & aDm}tafbwhylgngN)caﬂfoy@wkgﬂ fAged) ul B gyl, SIS BEMBR,,,
phenyl group fused to a

are exe
SOt o ng @3%0‘@1?“1%& ’é‘#?“méf& apeeldied hetin. anot her

pheRy lterglr'ggﬁlk T %¥é21| He‘fenfl Us&ds hh B9 %Mt?ﬁ G 8e e herein, appended
exenplifie by a bicyclic fused ri system f used]'D

to thegagncyolcodhkybicgribuwpgh asalbd grovpdadrefieehheron. Baptiverative

exar IR ) P FEBLE SR IR Y exarphies of Bt o el dey,

and PlnughtRiylisthyindenyl , napht hyl , phenyl and
tetrahydronaphthyl The aryl grou s of this invention
ar & e Fo KPPy s Hasd Rt dnsaint h-GO:Therogp. 4 or 5

t 1 C I ne erem
su '@%E 'térHP‘E&rEo jﬂﬂ‘gp an 9&%@ HeYeirS %11 %Hst ?E’a 1@6@%&% %;l%’e'ﬁo nc)l/ h ,

al koxy, al kox oxy, al koxyal kyl,
appealﬂkcbwbap@gmyhg]bWr mcad:tky}hrougj zkyzlll@agﬂg)gpyds detined herein.

Reprgfek ﬁﬂ?f% E:)pa%l ls%f E%rlbbxyg Pb/lg u e ul albgiéa]in% yeld tXCch,Lat ‘;‘yjrﬂé/tlhyl, 2-
carb@%ﬂﬂ@@bﬁfd/B ;car‘b&!ﬁ;‘fp@@ﬂykw cycl oal kyl al kyl ,
or , . fornylal kyl, haloalkoxy,

| enedj ox
haﬁ§SFWWICWﬁ@I6%P% ?WFbﬁmmﬁél HOPrydr oxy,
hy e€,0 XA ‘émoalﬁﬁt‘ w&s@i‘ ﬁgﬂe&x%earﬁ% éé&t% %rgg gap-oakkyl .

nitro, DN) al kyl,
appe@Z@Z@Mﬁc ambmmbla@ikzylmm(i@?_@hglmﬂ zﬂkyhgﬂoup, zNIéA@(G@)@RBﬂ 15

Reprgge% %1@% amplcis of c an)ozlEAl\ inclu %’eeblpt arF\f):A noa%ﬁllmlteg to, cyanomethyl 2-
cyanoyethyl, and 3-cyanopropyl.

The term "cycloalkyl" as used herein, means a saturated monocyclic ring system
containing from 3 to 8 carbon atoms. Examples of cycloalkyl include cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl.

The term “cycloalkylalkyl” as used herein, means a cycloalkyl group, as defined herein,

appended to the parent molecular moiety through an alkyl group, as defined herein.
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The term "arylal kyl" as used herein, neans an aryl

group, as defined herein, appended to the parent
worpdoeazd3d® noi ety through an al kyl group, as de¢T/nsm07/066605

herein. Representative exanples of arylal kyl include,

but are not Iimted to, benzyl, 2-phenylethyl,

3- pt. 0

CE?QEBX%I/I Hg%heédéo%“ gsr %SICE %Q%EEA; ﬁﬁea%g ae%hz)z(% %{B'aﬁ whelef the
oxygee prpntsgH| rtlmmbqéd:rlcyﬂio&y goupsachtiigreditn themaaafns nwlat;allabmmyzty

d ed .her pended to the pare
o P ARy L b ORI TR GO SRR e
ethyféﬁécﬁ(b@ grodpeE @mn&catol e pa¥apbleslRimaay H%y%::\i t:@él adjacent carbon
y

include, but are not l[imted to, carboxynet 2-
a“mEdPB%%géﬁﬁymdmﬁﬁ%h§¥barboxypropyl 25 The term "cyano"

as s ‘?é?mh?éﬁw as%@&ﬂ?erén n%\ingﬁo@g?HT 81;}5 erm

"cyanoal kyl " “as used herein ano group, as
deflihn edmHgomiyinlkyl g p@crvikjlmeln metahea pamgltrowm hedafinad herein,

iety.through an a ef i ned h in. .
wop s e OB Bty BT ot R B ar o
NOtrhk ikd¥int "&dlot or "K‘a}(%@ﬁﬂmtd@&d heran Gy o@letB}yJI Ot amd
3-cyanopropyl . 30 The term' cycloalkyl as use
her®F fErmmbalRallarys At Bied eEF BBy 158 e glogsrs ﬁ@ﬁ%ﬁmd herein,

appe‘hﬁ&! f t‘H& E&Jnr rﬁmeghl}r%&et? arbe p%] At gEPEB-}Iy g@@”&' R herein,

cycl oal k i ncl ude cycl opro cyc
Repl@y&:ﬂtamlpe nxasyrhplesc),f (bhlohiéww mcl@@er; bumaefpngﬂ hmla:ddo,@nbllr@roctbyky, 2-

ﬂuorCQ ?100%[[ (o orémgt?laxy, % c% é)e%/ i negfc’cﬂaggtéz OFY> an§ Bﬁﬁtﬁ%?ogo?thmiyhe
pamas fterﬂiﬂ‘h@l@blkﬁv aﬁ’ﬁﬁb@hyreinbﬁﬁivfghlt RAst @hk Yhlo@hOefiasd herein,
defined herein. 11 WD 2007/121339 PCT/ US2007/ 066605

appepred ehaPaTsRplesringsisty thigughererl b e, 25 g bprsl hgrein.

Reprefdoied €9m s%%al%%l%&&h&tgw&ﬁ'ﬁnﬂe@% cAbrdh&hyl, 2-

ethylened| Xy group are attached to the parent
fluonpethgcullapronwitet, penthfiwawaghylomd Zedidrorp-Btaopdngi.m ng a 5

ﬁ%gr eg i '%1)%%1(5@}115 h% u?x ¢ ?%egagg %tqegtsh%nep}g}o&%? as defined herein,
appdﬁﬁé&@ﬂhapam rﬁblycdﬁrrﬁmgh tﬁrm@gmi AG&Ao Ganh a@defﬁle@h@ﬂm
form ng a six nenbered ring. The term"fornyl" as used

Repiigahnftine crigimes o4 halee@lwhlcg%lﬁée théfetﬂéF]Fﬁnt‘fdotpnﬂﬂﬂéPm@thyhhlo
as 145 edmh gL £l §@§seé hEt%[Mea&ra%Qmocgalc%telr&?g or a bicyclic

herein, appen to the parent nolec nmoi ety
hcmﬁhn@U@hﬂannqwmyﬁwgn@uﬁmsaéOdéﬁwnéﬁﬁﬁemgmnnmnmwﬁnteﬁmme

s used 1. e -d - -1
heregpongindtg oo 8F e RAPHEF st St lEAThY aihs Thsie
menierdd@@gtcoaiais iab agedle basdsdelyi bedinh@ieeivd, thrappebded trbgen

t he parent nol ecul ar noiety through an alkoxy group,
tomsOREHITARE FEP 8RHONC REBFBYERE ARG VEOERANYT 8ad rc sulfur atom, or

one gﬁ;’ 9@!1469?(& dn@%lﬂﬂgeﬂorgu‘fhéﬁ EhcRffered r[Hg {8ftalQ three double bonds may

or onet h oxy, -
contain one, two, three or four nitrogen atoms, one nitrogen atom and one oxygen atom, one

nitrogen atom and one sulfur atom, one or two oxygen atoms or one or two sulfur atoms.
The 5 or 6 membered heteroaryl is connected to the parent molecular moiety through any
carbon atom or any nitrogen atom contained within the heteroaryl. Representative examples
of monocyclic heteroaryl include, but are not limited to, furyl, imidazolyl, isoxazolyl,
isothiazolyl, oxadiazolyl, oxazolyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, pyrazolyl,
pyrrolyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, triazolyl, and triazinyl. The bicyclic

heteroaryl consists of a monocyclic heteroaryl tused to a phenyl, or a monocyclic heteroaryl
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fl uoroet hoxy, trifluoronethoxy,
2-chl oro- 3-fl uoropentyl oxy, and pentafl uoroet hoxy. The
wao egoi121339 oal kyl " as used herein, nmeans at | eaBCT/US®07/066605
hal ogen, as defined herein, 15 appended to the parent
nmol ecul ar noi ety through an al kyl group, as defined
fusc B Lok IEB! LEERLALINREXAILES 0 pahlyd: 4 Achuda;
use(Eut re not |n1t(§ CRe ﬁ oronef Caﬂh' §u6}oetﬁgg c
hetetaaiyf ﬁugd mmmhy¢cyclpdmfatbd,rﬂo fThe bhrydlic hatq:doaryl is connected to the
PGB eRar AT e HaAg A rsle o g fai BeA T gE nlderad
conthiQE@vthin taPPeRUEHett@atyh eR@aésexﬁtﬁuJHHx%pﬂeabf IecRd yeteroaryl
t hrough an al kylthio group, as defined herein.

include s desritoatimied i Bapaid sty heneibrprt lPﬁnéoﬁhﬁélVlu‘afé“ZOWta201yl
t soqu

c1nn§]5r§l 'aﬁatoydlo' Wb é cﬁl}‘lsygtto[!) ';r}éBIQIE];@ 'TEJOE%S&%W ?r%%agéiglﬁmlfdgfym

1soqlheolerybaa3klthsardlrazl kqumpbmyl,aetrdied@qglapwyl afith éhicropocyicili

S IBE R Bl St ARG oni s SRERLA i Py e or s

subsgfu@iqlt@ iGRp&i®RhilnGleefed @non{\hlk@@d alﬁoxyTEllﬁo@alkB’ﬁ}nJ@@b@dlk 1| ng
contai ns two doubl e contain one

alkogicatpg gyl %qxw%@?m%(ﬂaﬁl&ﬂsﬂ%ﬁ@%% ﬂb@%b%ya%%ﬁ]&ﬂé%onylom
alky QN na@mﬁe RO ST %Qrb%&&ﬂ?gﬁ@ﬁn@ a&éﬁk{z‘}g byt

one gen atom’or one sul fur atom
cyclcraiﬂqykglktyb ntﬁlallenﬁshqmr mendolsbingalbgniddoatimyy, haloaligi mloig]thio,

ur n atons, one nitr en a
R R A B e TR T iy A
(zcijﬂ}omylQE@ZQN)chmngxngNwamylalkylmegN)Mﬂanﬁ LUNRIB(O),R,,
or 6 nenbered heteroaryl 1s connected to

‘SK»ﬁEQpﬁﬁeﬁ@DﬁﬁP@EE@%Bﬂﬁﬁ@Btﬁfﬁﬁﬁ@ﬁﬁﬁkﬁﬁyl30 carbon at om
OF TRBYe N hERARD1AT QMEQAL AN WM Nkt RS TRE&F0 @JVXL ‘or eight
Represent ative exanpl es of "nmonocyclic het’eroaryl
menibeoidude, cobutniray @emotwd hatetogthnisanddpanddntly sahcdfaizfmry the group
oxazol yl |soth| ad azo
consls%n$ qi mt gé ga%i Zanayll(ﬂh%'pyr threg r%]leﬁlll)é{rﬁ@ rin g%s ﬁe¥o double bonds.
The fydraz Eﬁ/é membyrfeﬂ @iy thas 4ced A& JHublctHohadiraz ek ydembered ring has
thiazolyl t hi enyl, trlazolyl and triazinyl. The
zetoyprey e 17 daybledrogdy yTheossha aidsiobs membstsg cipet pave zero, one, two, or
thre @S BN OR L. &H@ﬁgeﬁ) éf@%ﬂﬂf thre@nMPAEYEIchE be atrached to the
heteroaryl 12 WO 2 339 PCT/ US2007/ 066605 fused
pmfnbmabcﬁﬂhm@hkymwugwaaﬂhﬂn@e&uﬂhﬂﬁm@ﬁemwmmylRﬂugedMﬂvia
hete oary to a
e el T He rRPAR T T AbE gl B EOREILP Sl R
azabﬁ;@ﬂ@[eczthdcta@ylt hetdipaAl edxhhyild-e Bl zapinfIDhbiydt oL oG RIany,
carbon atom or any substitutable nitrogen atom
indagQjyit rapw@ahwktqﬂahy%ﬁ@oww\em BiPH@tiaY oRip§idinyl, pyridinyl,

| es of bicyclic heteroaryl 5
oo RELEREI GNP ©

I ncl'ude limted to, benzim dazolyl,
befdhohereamydics dﬁelrczmmnemytnmbenﬁzmhl@zwlwubstituted with 1, 2, 3,

ci,nnol in n dr i nolin
or 4 fs%}%sgb >§r1t|s gndﬁ:{/)fncfgzx% s %8}65 ?rom %%é(ﬂy b IalﬂXxy, 8])87 IKOTS alkPXyalkyl
alkoB@pisbhylf audjxgawfong Luuqxp |alk@l¢£rbohﬁtdll@ltyﬂj’o@ﬁ16kﬁ alkylwfonyla Rldynyl,
t hi enopyridi nyl. The heteroaryl oups .of th
carbpyy ésﬁflpofﬁrfaﬂeha&ﬁ#ﬁoesh droglled rdg, .he/%iOéa WW%‘Yl @lef%ﬂp tog nitro,
pqmg&ngrmﬁyg@tltuents i ndependent|y sel ected from

al kenyl , alkoxy, al koxyal koxy, al koxyal kyl ,
The term "hydroxy" as used herein, means an -OH group.

The term "hydroxyalkyl" as used herein, means at least one hydroxy group, as defined

herein, appended to the parent molecular moiety through an alkyl group, as defined herein.
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10 al koxycar bonyl, al koxycar bonyl al kyl, al kyl,
al kyl car bonyl, al kyl car bonyl al kyl, al kyl car bonyl oxy,
wabdoyhisisBd onyl , al kyl thi o, al kynyl, carboxy, PCT/US2007/066605
car boxyal kyl, cyano, cyanoal kyl, cycl oal kyl,
cycl oal kyl al kyl, ethyl enedi oxy, fornyl, fornylalkyl,
Rep J%?én%'vgg 1&%%2{}]!&}(@@%&9@4[ ot ££ 19y limfal ¢ Rroxymethyl, 2-

roxy, roxy ened I OXY, mer ca

hydrng;redgzpﬁdazklkydypropylt 2 @dﬂﬂm\pentyl (azd:zaﬂ)%kyﬂroxyheptyl.

(GBS L RS S s Mg mora. and

- SG@} 2ZiA "\WheEptaalliRA 2806 d RBreaf, encss Aekbiched dhaIpghddeiib@herein,
term "heterocycle,"” as used herein, refers to a three,

PPt 1o P JEenSPRIcclis BT SroBgHt A hgiober B dermaigerein
Repfe@é?ﬁtﬁ'v@ LG, rp%%f Aerda P@;a@?ﬁﬁ&ﬁ?@é BBk REAREAEDIS Yrercaptoethyl

selected fromthe g consi sting of nltrogen
andéxwg@myﬁmmﬂdsulfur The three nenbered ring has zero

| e band The f.our rin has
ﬁ% onee%a’o%nﬁﬁlg hong™e %héel%f?(ea t %@0 ‘rf‘ﬁfﬁ ngre%me
oxygéﬁ a@)msoﬁehe @BEthi B ditoy bl e rhemdso tHJ@ré&ﬁ%ﬁiIbcaﬁﬂnﬁ[e@}hﬂlrough two
nenbered rings have zero, one, two, or three double
adiagsghersboTHemhet er ocycl e groups of the present invention
Caﬁh@%xél%ﬁﬁh%gu&%lkﬁﬁln&%ﬁ@Q%Q@U%%Gg|ar noi ety
through a carbon atom dr a nitrogen atom .
Re ﬁhewmt aitiogen pexemp} eupt ahete hgcylcineansnhmggequpb urttended to

[ 1] hept
proteéci ﬁ% Iar(I:li/nC J%?lip igalfsﬁdﬂgfﬂ%g et ac%tgz% c&;mn%l yne e p¥odedures Preferred

mtrdgelngby&ﬁﬁg gﬂdupzﬁslawﬁ beh%;@,h;)édi;ﬂ) @é@:@ﬂdacyégztb-&rryyd(;bzg Bormyl,

i ndazol yl, norphqg |nyI oct ahydr oi soqui nol i ne,
Phefmstﬂé?%utﬁybutogsm@qnah BoP; teﬁ;ﬁ‘itﬂ%‘%w i tungercent andy| |
mp}f’%ﬂgem b glf hode v deslmn%ﬁ&ﬁ LOEYCHES frehb 4%[‘:1?@%%5 are

e optionally th substltuted wth 1)
outliged md?rottcmgﬁtqupuén@sgmnmcﬁepénde At IBd. $btelotel. Grome and Peter

(}Npk{§§¥car y§%0a$L§§ af dﬁ%?tau%%éﬁfiaykyﬁéarbonyl,

aIK%k&amb@ﬁyl@xxaiah&yhﬁahﬁ@ﬂyl al kynyl, 30 carboxy,
cyano, for hal oal koxy, hanaIkyI halo hydr oxy
hydpeisal & a?réf’eééﬁf%ﬂ niapy %mtmg%@fpfeavl?gzgou%ﬁée%%%fmm the

grou??:@n;l&rn of Qllégsgyg gl al%?/ca 1, Iaﬁ[))gy’cgpboﬁﬁaﬂﬁa@ﬁ ar%rg(grgg%%d

"hydroxya used hereln,” neans’ at
aryloopertrygh: d?@fegﬁ@ﬁgrom 1rd:éfd|e matare het lghid tappeldddntlo t he
ough an al kyl group, as

alkod’é?f%nfé’é th% éfr%“ ”%’ %¥ f7/ 121339 PCT/ US2007/ 066605

Rephesemt at,|"we veodaigpdiesn@hs hyehsoxyad tiytlis idetcddym Metgroup
are not limted to hydr oxynet hyl, 2- hydroxyet hyl,
consiting g wsdyesca g9t alkg: 3-di hydr oxypentyl, and

2- %Q Yé ’ﬁ] y’da% g%%%?&ﬁ lmeazmg s&b%ﬁﬂknt@ﬁtqg&iegted%ny ?h%%roup

herein, medns a - SH group. t erm " mer capt oal kyl
comm@eQOﬁéhéwmﬂ:méanﬁﬂ@dnercapto group, as defined

herein, 5 nded t.o the pare | ecul ar noi ety
hﬁ%ﬁ éﬁiwmaﬁulgc%%s |2 u?eéluhﬁrel%sm det i nrgéggﬁ%r &P n.
Reihe semt ", 7ye-"ex asql esciofmamE 6apioapKyl, ahd ezl udach Hut
are not limted to, 2- nercaptoethyl
appended to the parent molecular moiety through a nitfogen atom. 7, and Z are each
independently selected from hydrogen, alkyl, alkylcarbonyl, formyl, aryl and arylalkyl.
Representative examples of Z,7Z;N- include, but are not limited to, amino, methylamino,

acetylamino, benzylamino, phenylamino, and acetylmethylamino.

The term "(Z,ZN)alkyl" as used herein, means a Z,7ZN- group, as defined herein,
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and 3-nercaptopropyl. The term "nethyl enedi oxy" as

used herein, neans a - OCHZO group wherein the oxygen
w@emng21689 t he net hyl enedi oxy are attached to tPEr/ps2oerio66605

nol ecul ar noi ety through two 10 adjacent carbon

atons. The term"nitro" as used herein, neans a - NO2

appeglﬁ&}l{% thd Pre eﬁterﬁmea{llzlrtrﬂ&& theBL, a%cgﬁ gro% OMRIcAAS! &Y

herei n, ans those gro ps I'ntended”to ~ protect an
Replamnmmvg twpﬂ@gﬁ i(AsA:N)nlbig siatale] et laemmt lignred dy pimfigpmethyl, 2-

res. itroge ecting
(met%¥l mm yl Fﬁf ylanf‘i ﬁ)zegl)VF an({)gh flfllfeth en% z@l“? )Yj:ar bonyl
( CtIZl}i terﬁloﬁmBN)&ﬁb@{yﬁ'rh)é lusddl He@ﬂiy Imedheh t7- BN og@ysa[arab dasted
(Boc), tert-butylacetyl, trifluoroacet yI and
heretry pRitsarsH tﬁébw%felzttm?l?w} moisy Heeebdesfians) $iguih swd¢iied herein,

I |
Re ﬂﬁ%ﬁ%ﬁ? I@%gﬂ%grsoog g% ) Bﬁ&(‘a}ﬁgorﬁﬁ QMBQ% ?)rug%rle gﬁHI ilr%ﬂé&%o thinocarbonyl,

(metﬂiﬂaod@bcarhmﬂ(}deﬁeﬁéylandlomtb@myl a@d gthidrehylagatmcadidgly &
Inc;, W, 4o on skilled in,t art. The
Coi b B TENG) b2 SRERE e T B fen T
as defB'c:ZhereﬁlS appeadednored Ibhrerff&ﬁﬂécuﬁr ﬁioﬁcrtpgﬁéugaraatae@t &rB@p, as
gr.oup, sel ected from the & 2 consi sting
A&b

defigrdidgsayal W@se%tmﬂ EaPpshy Bﬁsb@aylﬂibﬂwdudsf Rtaraaat limited
to, (ﬁmb&%&gzr}aﬁ% (g@éﬂyﬁ%}{sﬁm%wemy%%f erred P groups

I ncl ude but a mted to dl kyl carbonyl ,
((dnladﬂk}mga)cbbnwl)meaﬂnﬂl al kyI and ar yI oxycar bonyl The

te ,,, uen

el B e R oy TR B By A T R gk
here, Kyendcthe th@ﬁﬁbntﬁi&;lecuﬁs i@ (el sul fFBARSO WP, as defined herein.

substltuent t is_selected fromthe group

Repiggingitise PERbs cAldkybNatipny! iaeicabyi st WlhmltFHéO’taéFl?ﬁsulfOflyl
(methil%‘rllr#n%%)é for@s(d %ﬂdalﬁﬁﬁ %ﬂfon %etﬁylm%( a&m@gdﬂ%ﬂ% The

sed Herel rreans t groups, ZA and
ZBThekiroh' ‘Ai/e,N-38s aqggbénldedme@nﬂth@ gpaupentc éﬁmha;h are

appeglﬁi%f? %y %E%rg?ergglg? nz{rtngog I?hrﬂ]ug% admgrgg%lnaq%rles f&d %D are each

1ndepédﬁyht¢}ﬂé'ebatrd& lsont Wdﬂ()’%en AyY, lalkelgkbanyl] fatrdy] aryl and arylalkyl.
Repr esent at | ve exa es of ZAZBN include, but are not

Repiepepifatae g Plemf doZoretisamunare noglimiied Qrfio, methylamino,

| 0 hyl am no. The
rcerdRRRY %@Aﬁﬁﬁ)ng rlﬁﬁ}@l?rg{g B Y & ZAZB:

gr (ﬁhp feras (E@Zﬂbﬁeléylh ey ek heremnmsmofﬂczzg&@ as defined herein,

appengré %%Sf%?o %%%066 ular ng(s/)?:ty g\%gldéh an al gj;fo{lﬁgé dﬁ egchu T &
Repr&pﬂfg@ﬁe eig@tplaée)f@zglg@t)glﬁyl@ﬁch(dEP&BM}@hdﬂﬁhnﬂeﬂed dieqonkudlyl, 2-
re not limted to, am none - mst hyl am no)
(met@ylw}no) ezhyd i qﬁlg{lmylwﬁ}ﬂhyé@q%thaﬁanhy aminojmethyl.
(etry kagt: QZ'?'N)@&?)&%;I M¥lused herein, means a Z.Z,N- group, as defined

herein, appended to the parent molecular moiety through a carbonyl group, as defined herein.
Representative examples of (Z.ZpN)carbonyl include, but are not limited to, aminocarbonyl,
(methylamino)carbonyl, (dimethylamino)carbonyl and (ethylmethylamino)carbonyl.

The term "(Z-ZyN)carbonylalkyl " as used herein, means a (Z-Z,N)carbonyl group,
as defined herein, appended to the parent molecular moiety through an alkyl group, as
defined herein. Representative examples of (Z-Z,N)carbonylalkyl include, but are not limited
to, (aminocarbonyl)methyl, 2-((methylamino)carbonyl)ethyl and
((dimethylamino)carbonyl)methyl.
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The term " (ZAZBN) car bonyl " as used herein, neans a
ZAZBN- group, as defined 5 herein, appended to the
w@aren213sol ecul ar noi ety through a carbonyl greCpUSHES7/066605
defined herein. Representative exanples of
(ZAZBN)carbonyI include, but are not limted to,
R

(dl meteﬁfnl e nc)N)éLg{Bglg )ﬁ% Q%H%‘é)e%%&gmi Z:Z,N- group, as defined

here(neamhdgi thyhaparem)m(dq:cb@m yloietiT ﬁeom@ramulfonyl group, as defined herein.

car I ".a
Repreb R OV G stpeir il SRR, B FePa TR diinar iignt
(methfiemPay sambnyrqﬂlamyaﬁnlmh@foylyl dalaqagﬂnaﬂayakrky@s@ﬂbaap, as
10 deflned herei n. Representative exa
5 ( ZAZBRYVAT %fdhwraewiweflﬁlﬂﬂ reren a5, by é?@%tﬂsﬁt?ﬂ eetpn o,
(devd@padt Bpﬁarab&a Yihdiedydvelogméot, Med, ipkaimd, 00Y, Cakdagny kore %Ivhryhames

and ((d hyl am car bo net hyl . The term
dmt”??ﬂféﬂ&%ﬁpf ﬁ?Wmﬂ2§Ib%%%mﬂéP% means a ZAZBN

group, as defined herein, appended to the parent

nol ecul ar noi ety through a sul fonyl group, as defined
Schqmesein. 15 Representative exanpl es of (ZAZBN)sul f onyl

10 I nqhy d@m Suds AF &eﬁ@&enhbtﬂhiﬂﬂ% Beter @lcnR@sddl if @8¥ection with the

(nethylan1no) sul f on (di net hyl am no) sul fonyl and
follopvgstehsy i et hsph et syl f@ﬁnwaamethoqih that dpsirate oz by vgych the
com gﬁghggfgggm ans two groups, Zc and ZD, which are

ppended t F e parent nol ecul ar noiety through a

ni tl%lbbwmuama)\nhllclzhavamdeizm{im éﬁ@ihscrupndt&sprénhkesftblﬂyies and the

cxar g PRIt Grathyn ioh A MESR A e BYAREYEd Gpetarcrhe

15  DMEGEDNN-URIMIB rmbHitde A RSO0 Hinfbutye aﬂfoaldea]momor lithium
net hyl am no,” acetylam no, benzylani no, phenyl anino,

diisogpepylaeadayyhish Fa berrprsredriiethe slomaddizioz pR aMkpreyliggumsed
I b, or

S b L S e i e R T S

nmdaﬂky&hgﬂdhp;Tagﬂdeﬁmmhdhh@Wﬁunﬁbrﬁb@meaemﬁaMKV©rmnbmnt

exampl es ,of (ZCzZ al kyl . incl ude, hut. are not limted
e R RS Forowotiasl Rpahttio] et yl

20 2- (dinethylanino) et hyl and (et hyl net hyl am no) et hyl .
The term " (ZCZDN) car bonyl " as used herein, neans a
ZCZDN- group, as definedSchebeln, appended to the
parent nol ecyl ar noietythrgugh a carbqnyl roup, as
defined herein. Represgntafive exanplds of
(ZCZDN) car |nclud‘ b tFare not
am nocar bo )car onyl
(d|nethylan1no)€arbonyl and
(et hyl met hyl am no) car bodyl . 30 The term
"(ZCZDN) car bonyl al kyl " as used herein, neans a
(ZCZDN) car bonyl group, as daL;ﬁzd herdi n, appended to
the parent nol ecul ar noi ety tHrough anj
defined herein. Represgntative exanples of
(ZCZDN) car bonyl al Kyl _intl ude, but ar notRiinmted to,
(am nocar bonyl) N? ( (et hyl am bonyl ) et hyl
and ((dinethyla \§arbonyl) met h 15M\O
2007/ 121339 PCT/ US2007/ 066605

3 4

al kyl group, as

\p

As shown in Scheme 1, halofluorobenzene, wherein the halo of halofluorobenzene, Y,

25 s either chloro or bromo, when treated with base including, but not limited to, lithium

16



10

15

20

25

30

The term " (ZCZDN) sul fonyl" as used herein, nmeans a
ZCZDN- group, as defined herein, appended to the
w@aren213sol ecul ar noi ety through a sul fonyl greCpUSHEE7/066605
defined herein. Representative exanples of
(ZCZDN) sul fonyl include, but are not limted to,

dnso?mﬁﬁ%ﬁﬂ(hef @W%ohth%dﬁélwhﬁgkﬁﬁﬁdes&l atl%ﬁgllvalent as known to one skilled

hyl am onyl and (ethyl met hyl am no)
in thg lattflonlyslolve@ s@dnpﬁdmd@t lghit¢de tprzélsélmfuramvm’ub}ﬂ oat-bygylesther or

d1et}}x N E%,wach hggﬁemngeﬁ%ér\%gqf 8§r SI 1%1 (? (o8 abo(Lﬁr C? R edla\nlx 1 to about

3 hoGﬁD@ﬂi@x}vecDBy M\@&@e@lmmdﬁmﬁds bhatmap peaEen-X Gvilegein R, is
consistent wt CD nomencl ature. Schemes 10 The

hydregip dlies oot wed iy SNPTB ACIdanN hBhGSEEY. OF NitiapbetBoul provide
com?&ﬂﬁ@ OF kR 1 Nntheins bl DG i SYPINRL Ge %H&gﬁé%&

| ow ng methods that illustrate a nmeans h t he
accommpt@qil h}d she@ddmbe oﬁme;aad scth af\hdsrie vdidbi @d@tm@q@huhaveral acid.

Morg Rl R e Br o i B O BRE o 1P AR Rb Ay abgran ¢
tem@iatﬁﬁehb)é{v&@ﬁ by Cob (dtdmiolaymmm about 3 hOWF; félRkved by the
N, N- di mstg%/lformamde DVSO for. dineth sul f oxi de,

addigigyof IC(FPE Efiodes §6 Bregigiianiogan agd X@aﬁw&é agifl epadige
aqueBMs ﬁlﬂﬁm‘% LW A R uré técd}hé% Hitidde teérﬁgpratare RAXINESy

to a soluti'on of °diisopropylamne in THE between 0 C
partlandmg BEWES;n MIBEchwrand rcrmahyzl sotvemtt tdiotvyd byt frepratidiHe thoprganic

drofuran, ~-rt for ratur r
soluy G AREAERLAGEN: bl flas of AT bRt S gl v BB
hydr38nCor RBRIaS6b @ ate uldd Hatéd BorditidnsNriHpro2id¥ iz MR foniRa 2.
N N\VP 3 4 As shown in Schene 1, hal ofl uorobenzene
Congyenssion therraclifalie Belufahatng iy isbernahaut 3 °C togbey 100°C, a

rmxtﬁf Jf%e gd?ﬁﬁ{ugd QF FRRRPDL w81 g@fo%@thgﬂaé%é B }%@@a@me hydrate in a

including, but not limted t ['1thium
solvent including but not limited to DMF, DMSO or THF. Alternatively, compounds of

tormula 1 containing a hydrogen atom in the R,, may be complexed with hydroxylamine or
O-alkylated hydroxylamine to form the corresponding oxime. The oxime may stabilize the
tormyl group of compounds of formula 1. The oxime may be utilized directly, to form the
indazole by heating in the presence of hydrazine to provide compounds of formula 2.
Compounds of formula 2 when treated with reagents which will react with nitrogen atoms to
protect them from further reactions, for example P-Z, which include acetyl chloride, acetic
anhydride, benzyl chloroformate, di-tert-butyl dicarbonate or 9-fluorenylmethyl
chloroformate, will provide either the compound of formula (3), the compound of formula
(4) or a mixture of both the compound of formula (3) and the compound of formula (4)
depending on the conditions utilized. Often a mixture containing a majority of one product
versus the other may be obtained, which can be further puritied to isolate one compound
trom the other or at least obtain a mixture which has been enriched in one of the compounds.
A preferred protecting group for the nitrogen atom of the compounds of formula 2 is benzyl
or a substituted benzyl (I, OMe etc.). Compounds of formula 2 when treated with benzyl
bromide under specific heated conditions will provide high yields of either compound of
tormula 3 or compound of formula 4, wherein P is benzyl, depending on conditions utilized.

Rectrystalization of the mixtures of products will reduce the quantity of the one of the
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WO 2007/ 121339 PCT/ US2007/ 066605 dii sopropyl am de

(LDA), lithiumdicyclohexyam de or an equi val ent as
whp@rn21389 one skilled in the art, in a sol veneCHUSINOEB66605

but not limted to tetrahydrofuran, nethyl tert-butyl

ether or diethyl ether, between the tenperature of

- t

comBROHE 5 0 iR L LR Oy ROM ol 0 AR e
isomiey ComPpuix] otfoeneln |4) & NiZprbteatedisogen (coalploeny bt f@trmalla Byl

depe‘iﬁg%lgx Ir o@?ogj!éi?tlro%g %rﬁ)éuct gfesn? gr 9 Xé/neia?r %éc{nlgpg a ?)f((%’: ula 4 is
obtaiMae He h&dng ﬂﬂe@hﬁh&%f cdﬂi‘;ﬁadﬁﬁ ok g nivd Dene bédz}yb/bromlde to the
acconpani ed by the addition of an acid such as acetic

tempggitareortecar ettt d Vadutothe it RefdPr Bevaen 2o preraricadhe
comg&ﬂgi' d fQRr?ulé N df)qﬁmedtkgr%r g&% AE it bR HTmpound of formula 2 with

I 1sopropylamde int dr of uran at a tenperature
benyblyrmweade eblbutempZO.neEe bcx_wad_:ro@hout 3(8 ©Cof zcbpua@blg?tfon albro 20-24
hourtshgklcé Oﬁ&ftfotylﬁt[}@fcaﬂ‘l' con ucl&g 181 SO V§1’1 C{é s) blgc Ioa]?r(l)nrtecigteoq)p[\[:

dilute aqueous n1nera| aci d, aIIOMAng the m xture to
cone to anbient tenperature, followed by partitioning
bet ween an aqueous and o 2sol vent, fol | owed by
separation 9f the orgaric gsolution agd concentration.
Compounds of fornula 1 |whejh treated wijth anhydrous

hydr azi ne, hydazi n drat e under ated conditions
wi Il provildeindazol e fornula 2. gndi tions for

t he cycllzatloﬁ i ncl ude heatlng to betmeem about 50 C
to about 100 C, a m xture of the conpgound of fornmnula
1 wi th anhydrous hydrazine or hydrazine hydrate in a
sol vent including but not Ii;;l%d to , DMSO or THE
Al ternatively, conpounds of #fornula containing a
hydrogen atominyhe R, may be congl €xed with

hydr oxyl am ne or | O al kyl at ed hydro ylam ne to form
the correspondi | ch;- The 0XIﬂEE§EH£§I&bI|IZG t he
20 fornyl group Q Qifpoynds of fo The oxi ne
may be utilized dlrectly formthe Nndazole by
heating in the presence ydrazing to

compounds of formula 2. Conpounds of for 2 when
treated with reagents which will react with nitrogen
atons to protect them from further reactions, for

B e BRI HT G b SR ER e R SR e o Seneme 2

The dke%mb ONALE AT f@mbhnitRr 6 fyd dvaigayhd BEfdeIﬂlhElmt Qi’(ﬂ)‘s‘lXefo]lowed by
wi | | rOV|de ei ther the compound of formula ( t he
an a%‘élﬁﬁfé’ﬂw SHeh Py PYHINGIn tha pregericy opfsetiipdd will FH@’(“HC fh?ecompouﬂd of

f orn%@a;m %@glrptﬂle fRo H}&EJ A fo%)n%la Qﬂhéﬁhﬁloqﬁgp)@éﬂgng fWﬁC?&MC%alo Y is

dependlng on the conditions utilized.” Oten a
chlom octthxp@om@ meaﬁchwng I@Aﬁtﬁfp@wddybyohe miqk;lq@rccfd@MF opt@ngliysfollowed
b ! sn be fu(%(ﬁ 5 wh
G PO BT iR GG e Qe £ G PREBER Gy Syphen

treatt@@&th hga&mah@hﬁirm xhddr @ebd Edhdiass Rapproeide ifchesles ¢f f@ﬂ’ﬂlﬁﬂa 6.
of the conpounds 30 A preferred protecting group fo
Altefigevehy coHgeH? apéﬁﬁrawlat%@h%ﬁﬁﬁﬁ&@nfagl laﬁrcff@}amarpeaoré%sgbsmmed

hydrg%nazrﬁﬁhe WAl p I%Vl%g bt do‘iﬂé%ﬁ% Wllle (V'Elch% Rlen treated with
npounds o formul a treated w th benzy

hydrba_nmmrdbr hq:vd@ircog;j@oni wil mead@njldmtd iof feymslan. | (Eorppcomidd ef

forrnrllllag(_!1 A L€l d%edo hef)enzelr SR unger sp]::aﬁc heated conditions, as outlined in

Scheme 1, will provide high yields of either compound of formula 7 or compound of formula
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formula 3 or conpound of fornula 4, wherein Pis
benzyl, depending on conditions utilized.
wRewryst3ad i zati on of the m xtures of products RET/US2007/066605
reduce the quantity of the one of the 17 WO
2007/ 121339 PCT/ US2007/ 066605 conpounds to provide a
8 de érﬁl'i}l yon A&%H&BSQ @ch@%ﬁﬁz%%ﬁ‘gml% %dJche\mﬁ 'n%d%@é thteh]%m{\kt}of the
I somer (‘compoun formul a
un&pngiewmeddmgmd@gc@dbnpmuth©hndpmh@hakskﬁ dependi ng
on the conditions and product desired. In general, the
conpound of fornmula 4 is obtained by heating the
m xture of conpound of focmh@32 wth benzyl brom de
to the 5 tenperature bet ween about 105 C to about 115
C for between 20 R24 hours, whereas tﬁe conmpound of

formula 3 is Ry heatlng t Rise of
conpound of for 2 with benzy & de to the
tenperature bé habout 50 C to @boyt 6Q, C for about

20-24 hours. NFaerfeaction i si,NypinHal RY, conducted in a
sol vent such as but not limted fo DMF.® 10 Schene 2 Y
YOY H FFNH 56 VYY Ct[:6\ NN 7810\
Simlarly, conpounds of fornula 7 and 8 can be

obt ai ned according to Schenme 2. The use of

N, Ns(d)iutmtecﬂ]yi Scﬂqemrmmodqaoaﬁdst dffoaoup O unttreoh R, & mil1 and R,R,,

, med b aci di ¢ wor kup h as
R, gtl%?%g“? 2 el %@Jrﬁ‘&feﬁg fhe %%‘fpdc%“ﬂmgp? gvfi{%m
alkeﬁ;Jn %u&wﬂlaiaﬁn&h fa%ﬂ}hh@ hkoYREMBh{, Jﬂhﬁqy&rb&{y%@l hig

when ha ofluorobenzene erein the halo |s

rnyl
alkyl@ﬂﬁb@m}é awlcpybondalkylgileyicatoarowy, pliylt i alky oyl vieet syt he

ddj tion opt 1o
carb8¢ ﬁ&(ﬁlpgmn cya%vg IV 1dgor%1 l'r:'r%)&‘ﬁ lokgwko nﬁ%alc%ﬂ(y%gm&%zgg rllt i0,
hdogﬁgﬁﬁfmnhathmnaﬂeh@&ﬁayéﬂdmmquhydfa@unamhyﬁm@kﬁ1nUO

O O o OB e HEP o Sk S Blmpotmts lorsrotinhi a 5
(ZAzg&@&rM@a@dz N)EQbM[k?KXﬁ@(BA@eN%EQﬁﬁ ubsitl 4 hede according to

dr oxyl'am ne w | prOV|de t he correspondi ng oxi ne,

the pmqteeinrqmw@@lnrhmrtqdrl@ A0 WOR33 i wizinriecatsddelfh Hsatled
carb%sﬂg Lt Qgﬁla]}/\%elaéenpwﬁﬁ rgvldflz LAR% O|n8§ optformula r{H.l BrBerred conditions
include the treatment of compounds of formula 9 with phenyl carbamate in the presence of a
base such as but not limited to triethylamine, diisopropylethylamine, N-methyl morpholine,
sodium carbonate or potassium carbonate in a solvent such as but not limited to THF,
acetonitrile or DMF. More preferred conditions are when a mixture of a compound of
tormula 9, phenyl carbamate and diisopropylethylamine are refluxed together in THF for

between about 2 hours to about 10 houts.
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formula 6 when treated with benzyl brom de under

specific heated conditions, as outlined in Schene 1,
wowdor/1prewi de hi gh yields of either conpound oOPCT/U82001/866605

7 or compound of fornmula 18 WO 2007/121339

PCT/ US2007/ 066605 dependi ng on condi ti ons.

Recrystalization of the Rt s wll reduce the

quantity of the undesiregﬁgggé%rs dependi ng on the

condi tions and product desired. Schene &aRg RO R10

R10 R11 R11 yNH2

in Schenme 3, donpglinds fortula 9,/

R' and R12R9% N :

i ndependent | cted t }QNOUF}LOISIStIng of

hydrogen, al kenyl, al koxy, @l koxya koxy, "“al koxyal kyl ,

al koxycar bonyl ,3 alkoxycarbonylalkylo al kydo, 10

al kyl car bonyl , “al kyl car bonyl al kyl , al kyl car bonyl oxy,

al kyl t hi o, alkynyl aryl, ca boxy, car boxyal kyl ,

cyano, cyanoal kyl, fornyl, fornyl al kyl, hal oal koxy,

hal oal kyl , hal oal kyl thi o, hal ogen, heteroaryl,

het erocycl e, hydr ox hydr oxyal kyl , Grer o,

nercaptoalkyl B R%

RAQ( SO) z 1 RELY St 2- ZAZBN)
car bonyl , XZAZR ¢iar dfieyl J~s | oyl
whi ch éfé{qao AC

previ ous| WTep6rted in US 023351A1, when treat ed

w th phenyl carbgmate or a S|ﬂ1lar reagent wl |

provi de conpounds of fornula 10. Preferred conditions

i nclude the treatnment of conpounds of formula 9 with

phémyhowmﬁb&hahe4hhenhanpne®bmnguwéOéacmM@Emé@éﬁmmmalQ,a
base G Sp B RYR ERT R SN R RSPBSE Firlm caBilfnd
compaddiastabendd 3 QQioﬁﬁ)‘B)hﬂcﬂTbEﬁfnhﬁldaIdi alhixfur S 6f lydm twh:‘ebkﬁilﬂ Ya§ chloro

ut not limted to THF, 20 acetonitrile or
r b, e @reerdiof P 6HAYHPEARFErTn ApRiadiie mm%p%érﬁsﬁr?@ly

a]lagfum fenmlapg Dﬁﬁ&nﬂlld a §as@Wband, including but not hrmted to
||sopropylet e ef | uxed ogetherg%n THE for

XantpbbwEeh- ta)bqighogp}hmuﬂé -bioabydt 5>-40 t-howipdhospbanifel’,3’,5 - triphenyl-
1’H- ﬁfg] /1p]§'7%a]2§13 19 Wﬂlcl;rrou§g Qg}?e/r %?66c6ocr)nspour§g g?%‘%mﬁlaﬁ, thg coRr:Il'lpoYun%lof
tormula 12, or a mixture of both compounds of formula 11 and compound of formula 12.
The reaction is usually conducted in a solvent such as but not limited to ethylene glycol
dimethyl ether. Preferably, the reaction is carried out using cesium carbonate as the base and
heated to reflux for about 3 to about 20 hours. More preferably, the reaction is heated to
reflux for 5-10 hours. The reaction may be filtered to remove insoluble material to simplity
the isolation of the product, and often following concentrating the volume of the mixture
under reduced pressure, the product may be isolated following dilution with another solvent

such as hexane, heptane and the like followed by filtration of the compounds of formula 11
and/or 12.
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11~ NP NRI1 NNHNNHNHRI2II P34010 J~ RO

IO RO RLHNN1RLHNNHHI1 RO RIO P-NR12 N
WORID71INS339 R11 "N R11 11 P 12 As shown in Schee®Ug42007/066605

the treatnment of a m xture of a conmpound of formula

10, , a base consisting of potassium phosphate,

pot assi um carbonate or cegjlyn €arbonate and a 5

compound of formula 3, a conpound of fornula 4 or a

m xture of botf, w
presenceRof 2
compound, p er

and a ph ' :
Iimte'%"‘t‘\o/

2-di-t-buwylp osphi no- |
5-(di -t-butyl phogphanyl)-1',3",5" -tri phenyl -

1'H[1,4" ]bipyrazolyl, wl|l provide either the
conmpound of forrmula 11, the conpound of 10 fornula 12,
or a mxture of both conpqQunds of forrmula 11 and
conpound of fornmula 12. he reaction is usually
conducted in a solvent sgch as . but not limted to

et hyl ene glycol dinethy|| ether\_PReferably, the

reaction is carri OWN"U3NN | um car bonate as the
base and heated td refll ux! apOuR,,3 to about 20
hours. Mre prefer, heRy;eaction is heated to
reflux for 5-10 hoyys: e reaction may be filtered to

renmove insoluble netierial to sinplify 15 the isolation
of the product, and oft®n follow ng concentrating the
vol une of the m xture wunder reduced pressure, the
product may be isolated following dilution with

anafsRBswS B SeBbhe 5Sdibbr tS chexantls oh epinane 1aihd chR@olds@f
followed by filtration of the conpounds of fornula 11

formafiglZgp xR0V bUNP 1PUSS Y PETILISZ00oEEE0S™ atiEs the
nitro%erpplgté%%nggroaﬁ, dis Budin&h IbilMelélting Groups In Organic Synthesis, 3 Ed.
Theodora W. Greene and Peter G.M. Wauts, John Wiley & Sons, Inc., will provide the
compound of formula 13 which is representative of compounds of formula (I). For example,
when the protecting group is benzyl, the removal may be effected by treatment with a
palladium catalyst in the presence of a hydrogen donor comprising an atmosphere of
hydrogen, formic acid, or cyclohexadiene in a solvent comprising alcoholic solvents,
tetrahydrofuran or ethyl acetate; to provide the compound of formula 13. Examples of
palladium catalyst include but are not limited to 5-20 % palladium on carbon, palladium
hydroxide or palladium on barium sulfate. Typical solvents include methanol, ethanol,
tetrahydrofuran, ethyl acetate and the like. Often acetic acid may be utilized to increase the
rate of reaction. Preferably, 20% palladium hydroxide and formic acid in tetrahydrofuran
effects the transformation. More preferably, the heating of the compounds of formula 11

and/or 12 in the presence of 20% palladium hydroxide and formic acid in tetrahydrofuran to

60 °C for about 1-5 hours will provide the compound of formula 13.

Examples

The following Examples are intended as an illustration of and not a limitation upon

the scope of the invention as defined in the appended claims.
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1 \ RIO RI0O P-NR12 NR12 "N / / R11 "NR11 11 P 12
OR 9 RRLHNH/ RIO N1 1 R12 N\ R11 H 13 As

WG bwan2i3so Schene 5, either the conpounds of forPemiUs2022066605
t he conpounds of 5 fornmula 12 or a m xture of both
when treated according to conditions known to renove
the nitrogen protecting group, or as outline in
Protecting Groups In Organic Synthesis, 3rd Ed.
Theodora W Greene and Pefer GM Wits, John Wley &
Sons, Inc., will provide CHRonmpound of fornula 13
mhlch IS representatlve onpounds of formula (1).
For exanple, when the prote€ting group is benzyl, the
renoval may be effected EXmﬁﬁ@atnent wth a 10
pal I adi um catal yst in the presence of a hydrogen donor
conpri sing an at nBsiRBleh-Brorohgyaldglsde formic acid, or
oY SUaDEKAdh Gt LG Sebyant ﬁafadr&e@é BARLIE a solution of
sol vents tetrahydrofuran or ethyl acetate;

lithiypn dirdogheotyhenidaofpppared fofin b glﬂ.hl\ﬂ(ﬂiso@ogymh% a0<ﬂ 40 ml., 25N

b B A b L 6Bt 8] e BT B 1 FouPae 5 °C

DMP@d hdfivdmdied kathic k@it §at €0 miyRdsCahe SRHENERhSconAshdddRId for
nmet hanol , et hanol, 15 tetrahydrofuran, ethyl acet

ate
addivenal $heifutgeealteovbish thegaiuee wai ghepeledthe addinpp pberetio acid (26 g).
The BOSRARPE ahFeg, £ AR BREL b B LA AR Yors D che misture of
200 EJMMTI"BE EO@ernL mvars faod il mhﬂlydlfvlohlerlp acacﬂ éf amy, Tht loezanic layer was

heat i of the ,conpounds of, for nd/
sepaytpg 35‘5%88??8&”8?1 o b arour o par A e (192
VR FQikr Q t r
& 95a%? IHpr ov:e(ggﬁ?%g @%n’pﬁ{}nd of’ 9f oférruﬁlgg 7@9% “]i?;;? 4%%1 1SH =T
Hz), The4follHpwi ng Exanpl es are intended as an |IIustrat|on
of and not a limtation upon the scope of the

i nvention as defined in the appended cl ai s.
Br

N

N,
H

Example 2

4-Bromoindazole

Direct preparation.

To a stirred solution of bromofluorobenzaldehyde (20.3 g, 0.1 mol) in DMSO (20
mL) at room temperature is added hydrazine monohydrate (100 mL) while maintaining the
internal temperature less than 35 °C. The mixture is then heated to 70 -75°C for 22 hours
after which the internal temperature is adjusted to 25 °C. The mixture was diluted with water
(125 mL) followed by heptanes (25 mL) while maintaining the internal temperature less than
40 °C. The mixture was stirred at ambient temperature for 1 hour and the product slurry was
filtered to collect the solids. The wet cake was washed with 4:1 H,O/MeOH (2 x 20 mL),
then dried at 50 °C in a vacuum oven to provide 14.7 g (75 %) of the titled compound: 'H
NMR (DMSO-dy, d, ppm) 7.28 (t, 1H, ] = 7.6 Hz), 7.34 (d, 1H, ] = 7.4 Hz), 7.59 (d, 1H, ] =
7.5 Hz), 8.05 (s, 1H), 13.46 (s, 1H, -NH).
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21 WD 2007/121339 PCT/ US2007/ 066605 Br CHO F Exanple
| 2-Brono-6-fluorobenzal dehyde 5
waz2®roms3sB- f | uor obenzene (17.3 g, 0.1 M was apPIBUSINBO66605
5 mnutes to a solution of |ithiumdiisopropylam de
(prepared from11.5 g, 0.1 Mdiisopropyl am ne and 40
quﬁhﬂogwgJngﬁﬁ&%$aé@|un1|n hexanes) in THE between -70
and -75 C. After stirring for 1 hour at - 75 C, DW
( 8 Iythjoxwamirad 8@t inovatdre? m&hml)eWMdedl_tD) miohuwioesf The

brory Eltl o I \1\%%%7% o&ﬁﬁ%nug G 191 dg C))(r rl;]ecﬁgdl L I g 6{]8?1’10[%1’111’1% 1 Eiternal

tempﬂz@z&ﬁﬂe@es@-@iaﬁ 3026. Qfter J@mTrhﬁesnhyﬂer@ rﬂ@@o}@ﬂﬂa&ws@nﬂ%wﬁdﬂed to
to anbi ent tenperature and transferred into_the
the fixgire ped GF MIPGE S horBEe 200* (0 Weleed* Bews- 15k ffxture was

cool Y &y B0l Qi En@Gkel unéerl}&ducg—(hﬁregsﬁgfatgl S BYESE WB: 50 mI.. The
separated and concentrated in vacuo to provide the

HHMQQSW%eﬁuhd@N@ﬁhﬂuKUEBnEhWU@hydem@m@nzeng¢nQ5m@@anﬁﬁdkmsdmn

40 (li\l {\_@né L}nx %re W&s sti%%-% ar7n'b1]f'z£r11% Satdri%orsa&?eest 1 hf}g& ”Fliqsprgiérq\l
slurrl/—kxﬁg( angte t&couéctaﬁ@gma@ dBZOk @ calld WA Gasiydepar &t o,/ MOH (2 x
a stirred solution of bronofluorobenzal dehyde (20.3

20 HQU @ied i) Y “rin PVBOUERO R Proyideridors ampet alﬁwéﬁdu cgmpound.
added hydrazi ne nonohydrate (100 nL) whil e nai ntaining
the internal tenperature |ess than 35 C. The m xture
i's then heated to 70 -75CQ or 22 hours after which

the internal tenperature .~Justed to 25 C. The
m xture was dil uted vvitherN (125 nmL) foll owed by
hept anes (25 nL) while n® aNni ng the interna
tenperature | ess than 25 40 & The nixture was stirred
at anbi ent tenperature fek,lopgur and the product
slurry was filtered to collect the solids. The wet

cake was washed with 44-Chiezihiazold (2 x 20 nL) t hen

dri en.to provide
% 4—2?111? in ftzoq:ci coaﬂdabe n%o%are aqc?fdlﬁ\}&% dalée Ofé"?)%lbﬂ%%sz
substituZi8g thhloicb-lb flhofobénalddiyde fér 3brdrio-6Xdoraberzaldefyddzas a starting
7.59 (d, 1H J =
material. Iso$ated yleld 70 — 74 %: 'H NMR (CDCL, 9, ppm) 7.15 (d, 1H, ] = 7.4 Hz), 7.30 (t,

1H, ] = 7.6 Hz), 7.40 (d, 1T, ] = 7.5 Hz), 8.16 (s, 111), 10.61 (s, 1H, -NH).

Br

B

Example 4

2-N-benzyl-4-bromoindazole.
4-Bromoindazole of Example 2 (17.4 g, 0.088 M), benzyl bromide (22.7 g, 0.132 M)
and DMF (35 mL) were heated to about 50 °C tor 25 hours (HPLC: 15:1 ratio of 2-N and 1-

N isomers). The mixture was cooled to ambient temperature and diluted with ethyl acetate
(160 mL) and water (100 mL). The organic layer was separated, washed with aqueous sodium
bicarbonate (5 %, 100 mL ). The organic layer was separated and concentrated under reduced
pressure. The residue was diluted with isopropanol (160 mL) and concentrated under

reduced pressure to a volume of about 120 mL. The mixture was heated to 50 °C to dissolve
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7.5 Hz), 8.05 (s, 1H), 13.46 (s, 1H, -NH). 30 22 WD
2007/ 121339 PCT/ US2007/ 066605 Preparation via oxine

WO paoenensald at e. Hydr oxyl ami ne (50 % in water, 7PQI/US2007/066605
0. 1nol ) was added to a sol ution of
br onof | uor obenzal dehyde (20.3 g, 0.1 nol) in dioxane

the s%ﬁ(@ AL \Lzl?h FRIPERIN, ntg ?é?:l 1tggeqf1 dudt€ARE '@1@!& &s cooled to
Andtes. hod

| ess than 30 C. After razi ne
0 °Crmod dreyeapietq 5O fitcyedwes "élmhj@did mas Haghke Mth)@trunxelra@ﬁjIRAlmld

Wardh B PE eI A0 SRt Bl SmFp It Sy 5. which
conthiBAUERANR BRI ENLiQndr %ﬁhﬂjﬂt ot ﬂp/ﬁUEClﬁ@g,@FprEb? 56 (s, 2 H),

m xture was diluted with watér (100 niL
7.11 fmi Htbai7 il g Jt-hé2it éthal. Zﬂeﬁ‘p@r(at, arfe, I7é§£€dt]|?a&6PHzo 1€, 7.88
(SﬂgemeMemmsﬁiHedataMﬂmntmmmaunefm at
"P‘ast 1 hour. The product slurry was filtered to
collect the solids. The @%et cake was washed with 4:1
HZO MeOH (2 x 10 20 ) (ed in at 50 Cin a vacuum
oven to provide 14.9 ¢ %9 \of the titled conpound.
C / \NN H Exanple 3 4-Chldorpi ndazol e 15
4- Chl or oi ndazol e coul d be prepared according to the
procedure of Exanple 2 suhspletuting
2-chl oro-6-fl uor obenzal dehyde for
2- br ono- 6-f | uor obe lgeoindaggl rting nmaterial.

I( S Qlﬁﬁo@&}yh—%hgrﬁgda'zolz % I%%Opalré_(h Méﬁd(n%[?g‘h?b frgcedﬂfwaf E?m&l@le 4 by

smm@dmngﬂxmppb3Zb5Ekﬂﬂmc8(@BM@&*@ITDNBMO«HIC%é&p@H)SéNH)ZPD
N 20 - T? 2- N- benzyl - 4- br onpi ndazol e.
7.06 &d éroﬁéﬁ%d%%? él &t éxa?r%’l &6 314 1353 760 0856 RD- HeRAgh/ =

86]@gonqp¢9§§21ﬁ; 0.132 M and DVF (35 nL) were heated
to about 50 C>for 25 hours (HPLC. 15:1 ratio of 2-N

and 1- 25 N isonmers). The m xture was cooled to
anbi ent tenperature and djluted with ethyl acetate
(160 nmL) and water (100 . _The organic | ayer was
separated, washed with gu 6ﬁ§ sodi um

&

Example 6

1-N-benzyl-4-bromoindazole
4-Bromoindazole of Example 2 (14.8 g, 0.075 M), benzyl bromide (14.8 g, 0.086 M)
and DMF (30 mL) were heated to 110 °C for 22 hours (HPLC: 19:1 ratio of 1-N and 2-N

isomers). The mixture was cooled to ambient temperature and diluted with ethyl acetate (75
mL), heptanes (75 mL) and water (75 mL). The organic layer was separated and washed with
aqueous sodium bicarbonate (5 %, 75 mL). The organic layer was separated and concentrated
under reduced pressure. The residue was dissolved in methanol (100 mL) and the product
was precipitated with water (100 mL). Filtration and drying under reduced pressure at 50 °C

provided the 1- N isomer (15.0 g, 70 %, less than 5 % of 2-N isomer by HPLC): 'H NMR
(CDCL, 6, ppm) 5.56 (s, 2 H), 7.10 — 7.18 (m, 3H), 7.23 — 7.32 (m, 5H), 8.04 (s, 1H).
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bi carbonate (5 % 100 nL). The organic | ayer was

separated and concentrated under reduced pressure.
wabh@7nessdue was diluted with i sopropanol (160PEi/ySBENT066605

concentrated under reduced pressure to a vol unme of

about 120 nL. The m xture was heated to 50 Cto

di ssol ve 23 WD 2007/12133§ PCT/ US2007/ 066605 the

solid and diluted with water (70 nmL) to precipitate
the product. The slurry J Cpoled to O C and the

precipitate was filtered~NeffN_The solid was washed
wth a mxture of | PA and Water (1: 1, 50 nL), and

dried at 50 C to provide the | ed conmpound (16.5 g,
77 % which contained |ess than 2% of 1-N-isomer by

HPLC):'H NVR (CDO 3, 6, 15756 (s, 2 H, 5 7.11 (m
1H, 7.21 (d, j =7.2 Hz, | H), 7.24 - 7.39 (m 5 H),

7.65 (d, | = 8.6 HeN-bepzvl-4cldgroindgzola) o 14 | ON

Ex I |- 4= '

2t bongal SR e QB B et pg e O
5  substifi€inp Fagapld B&oOFxmXHaPlEs % yhyd). 'SURSIR (ADCH®, Fxanpbe (s32 H),

for Examgllze 4 (62 %gi el d%. "H NMR (CDA 3i 6, ppm

7075784 (ps | TH 7dp - 7.29 (62 (8, 740 =7-33 gt nfyl! (%129 (d, d |

7.2, 8.6 Hz, | H), 7.30 - 7.40 (m 5 H), 7.62 (d, |

8.6 Hz, 1H), 7.95 (s, 1H. Br N N 15 6 Exanple 6

1- N-benzyl - 4- br onpi nda@ol e_# onoi ndazol e of Exanpl e

2 (14.8 g, 0.075 M, pérzyF 'une3(14.8 g, 0.086 M

and DVMF (30 nlL) were heated to 110 C for 22 hours

(HPLC. 19:1 ratio of 1-N and 2-N 20 isoners). The

m xture was cool ed to anbBEaBpleSenperature and dil uted
10 wWth ethyl ?ﬁ-{?-ﬁegt(&ﬁ_yﬂﬁ-s), | dihEBUANERa{- (R0l and water

(75 mL). The organic layer was separat ed and washed

wi t-Butyhgquieoisniso disuneli2cag Boaid) @Spiyioddy repprtediindS

00 R priGeuF e HRE Y Zef SR N g SR Re Ho & 0076
M) iEHRT0 InI() 126: Wdajedan defluR@oPTPEHICE. TIMASIxRITE GhPbdodidad ambient

wth water (100 rrLg. Filtration and dryi ng under .
temgeéﬁgr@e@lumde@guwétela 14@mLy; The product was filtered oft and washed with

15 water (100 mL). Drying under reduced pressure at 50 °C— 60 °C provided the titled
compound (14.7 g, 88%): "H NMR (DMSO-d,, 8, ppm) 1.26 (s, 9H), 1.66 (m, 1H), 2.35 (m, 1
H),2.73 (m, 1H), 2.86 (m, 1 H), 4.99 (q, ] = 7.9 Hz, 1H), 5.41 (s, 2 H), 6.21 (d, | = 8.4 Hz,
1H),7.13 (d, ] = 8.0 Hz, 1H), 7.19 — 7.23 (m, 2H).

"o
20

Example 9
(R)-1-(2-benzyl-2H-indazol-4-v1)-3-(5-tert-butyl-2.3-dihydro-1H-indan-1-yDurea

A solution of 2-N-benzylbromoindazole, Example 4 ( 5.0 g, 17.4 mmol) in DME (65

mL) was added to a mixture of indanylurea (3.6 g, 15.5 mmol), cesium carbonate (7.5 g),

25  Pd,(DBA), (0.23 g ) and Xantphos (0.42 g). The mixture was evacuated and purged with
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25 provided the I- Nisomer (15.0 g, 70 % less than 5
% of 2-Nisonmer by HPLO:"H NVR (CDO 3, 6, ppm) 5.56
w@ 3007221839 7.10 - 7.18 (m 3H), 7.23 - 7.32 (npCBH§2007/066605
8.04 (s, 1H). 24 WD 2007/121339 PCT/ US2007/ 066605 Cl
N Exanple 7 1-N-benzyl-4-chl oroi ndazol e.
mtrogg =NeheRayd af tﬁéﬁ &ﬁgiéa%z%guﬂs STHé B%Er% %@“E&&&ﬂid‘ﬁ) Otoand
he procedure of Exanple substituting Exanpl e
tilter8d hot, t@@ahqbsl \eer@W@ﬁﬁd%lghl hseit @ME (W INMR @@B@m&d tiratep praye

conﬁgbqtrat?g Q%ier regz.\léfél Qrﬁ%sm;g tﬁ)abo% ag_vmu(ilse ol_fDSO ﬁfL 61d N‘E'f%c?du&fngvas\

prec 3d bR adidlitiGXafMpend (00nl.). The mixture was filtered, and the wet cake was
R).-1-(5-tert-butte, 3 di hydr o- | H-i ndan- | -éfp%urea

slurrted%ta@lpnq rﬁ%ﬁafﬁw afﬁliler{go@% Wa%g(éle%tgé bg beratlgn drmfi U(nggr reduced

pres Rl eVI O%xsflld%a WO%OSO%&?Q UH%)CO%DZPOS/ ngMMso dg, O, ppm) 1.27 (s,

car and
9H), dl aos@p roipyA. zat(hy I1&m, neo (rB 19{)92 9@(@716{{) Ivml(q], ]EHE9 (ﬁzgmt,)s 64
were heated t flux

(s, 2¢bot-2td d m%ﬁ Iéﬁtthé?PpeFé? éﬁ‘leZH)dV 12é1<5eaﬂw t7fwz8wa? &f m, 5H)

750%&?& Q;té)HZ'I{hjg gpgpgupfi)vgag £t ger ed off and washed with
wat er Dryi ng und r reduced pressure at 50

C 60 Cprow ded the titled conpound (14.7 g, 88%:'H
NVR (DMSO-d6, 6, ppm) 1,26 166(m 1H), 2.35
(m I H, 2.73 (m 1Hj i%;%g H. 4.99 (q, | =
7.9 Hz, 1H), 5.41 (s,N V¢ | =8.4 Hz, 1H),
7.13 (d, ] =80 He, 7.19 - 7.23 (m 2H). o
NHIL-. H Cve3 E:: 20 Exanple 9
(R -1-(2-benzyl -2Hin ai\bl- -yl)-3-(5-tert-but

, 3-di hydr o- 1Hi ndan-1-yl) A solution of

2- N- benzyl br onoi ndazol e, Exanple 4 ( 5.0 g, 17.4 mol)
in DVE (65 Example 10

An alternative method of obtaining (R)-1-(2-benzyl-2H-indazol-4-v1)-3-(5-tert-butyl-2.3-

dihydro-1H-indan-1-yl)urea prepared from 2-N-benzylchloroindazole

In a pressure reactor palladium acetate (29 mg) and 2-di-t-butylphosphino-1-1-
binaphthyl (102 mg) were mixed in dichloromethane (14 ml) at 85°C for 30 min under inert
atmosphere. After the solvent removal by evaporation the reactor was charged with 2-N-
benzyl-4-chloroindazole, Example 5 ( 1.14 g, 4.7 mmol), potassium phosphate (1.36 g ,1.5
eq.), indanylurea (1.0 g, 0.9 eq.), and DME (15 mL) The mixture was evacuated and purged
with nitrogen and then heated at 85 °C for 18 hours. The mixture was cooled to 70 °C,
diluted with DME (50 mL) and filtered hot, the solids were washed with hot DME (50 mL).
Combined filtrates were concentrated under reduced pressure to about a volume of 14 mL
and the product was precipitated by addition of heptane (22 mL). The product was collected
by filtration and dried under reduced pressure to provide 1.6g (85 %) of the titled compound.
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m.) was added to a mi xture of indanylurea (3.6 g, 15.5
mmol ), cesium carbonate (7.5 g), 25 Pd2(DBA)3 (0.23
wa@ooanziizxant phos (0.42 g). The m xture was evarRCHUSH07/066605
and purged with 25 WD 2007/121339 PCT/ US2007/ 066605
nitrogen two tines and then refluxed for 5 hours. The
m xture was cooled to 70 C. d filtered hot, the
solids were washed MAthlPO (gg nmL). Conbi ned
filtrates were concéfitrdted er reduced pressure to
about a vol une of 50 and t he product was
preci pitated by addin Nof heptane (80 nlL). The
m xture was filtered, the wet cake was 5 slurried
in ethanol (25 ni). The duct was col |l ected by
filtration and dried und reduced pressure to
provide 5.3g (70 %9 of t t|t ed conpound: 'H NWR
(DVMBO-d6, 6, ppm 1. 27( 1, 1.80 (m 1H), 2.44

( n@R)Jl (ttdbenAd-801- 60z oL i) 1)-32: 5Q§rt 60y1-2 3 dhydR>- 13- iffhn-3- VD‘urea
Hz, 1H), 5.64 (s, 2H),653(dj—84HZ 3
7 @@e titled q_q;np{qﬂndm prepatzg agaprdipgpo the pfpcg@qre oqfthge;:l iorxample 9,

subs?!d)un%_ 1 %%bz(ygb Eg%gmg(}a%d@r é‘—@—ben%%lgf?’on( (%aé?ln é?() B, gle$d). 'H

NMHQCD@@ Sfppabtia@oni, g (1.80 (m 1H) 2.63 (m, 1 H), 283 (m 1H), 2.92 (m, 1 H),
h-1-(2-benzyl - 2H i ndazol - g 3-(5-tert- 3-
it - a5 60 20 o 110, 7.07 @, = 77

5.25 @, h&ﬂr@ﬁﬁ% Iﬁhéﬁol(q,;fﬁb?&ﬂé
nz 15 In a pressure reactor
Hz, ?H?H.blgl uﬂbr/r%d; ét ﬁ% and
2 di -t-butyl phosphl no [ -1'- binaphthyl (102 ng) were

m xed in dichloromethane (14, mM) at 85C for 30 mn
under inert atnosphere§ Aﬁ@je sol vent renoval by
evaporation the react g WS Géd with 2- N

benzyl - 4- chl or oi ndaz Exarrpl e 5( 1.14 g, 4.7
nmol ), pot assi um pho re(l 36 g,1.5 eq.),

i ndanyl urea (1.0 g, 0.9 ®q.), and DVE (15 nlL) The

m xture was evacuated an@ Burg{efl 20 with nitrogen and

then heated at 85 C for The m xture was

¢cmi)esdteftq)u?m&dlhajrburﬁddw 1-51) BNBa, (D@ hfdeh- 1aﬂd1dﬁ¢d1x4&me&a
he solids were washed wi th hot

m#ﬁfﬁrﬁ@]a 1pi(3- 9 Eat8d RABYEe SHEeNEF ap é%fb%é“e% g>r3é‘é lf%fé‘éic acid (10
mD) REESIEE i PHRRONE mB) %QluR.LAE: td atrﬁgéfnhggqmp% qugt The

was precipitated by addi ti on of heptane
mixtpreotigctolad &0 obikwotmeperatoye fnidlfilteadi dipe élhehtdwase@nummered under

rede G i O3 RN B 5430 et S o0 b asbs g hoon

(0.5 NN e@MR@ire was refluxed for thour, then filtered. The filtrate was concentrated a

volume of 23 mL under reduced pressure and the product was precipitated by the addition of
water (8.6 mL). The title compound was filtered and dried to 1.91 g (80% yield).
Alternatively, the title compound could be prepared according to the procedure

outlined in Example 12 substituting Example 11 for Example 9.
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HN Ni Exanmple 11 (R) -1- (1-b enzyl-1 Hindaz

of -4-yl)-3- (5-tert-butyl-2,3-di hydro-1 Hind
w@meo2Ayi33ur ea The titled conmpound was prepar edPCT/US2007/066605

according to the procedure outlined in Exanple 9, 5

substituting 1- N benzyl -4-bronoi ndazol e for

2- N- benzyl br onoi ndazole (60 %yield). "H NWR (CDC13,

6, ppm 1.29 (s, 9H), 1.80 (m 1H), 2.63 (m | H),
mb_smmgll—b 2.92 (m I H, 5.25 (d, j = 8.3 Hz,

1H), 5.40 (q, j] = 7.9 Hz, 1H), 5.55 (s, 2 H), 6.80 (s,

1H, 7.07 (d, j =7.7 Hz, 1H), 7.15 - 7.29 (m 9H),
1. 8. 02 pf&esslfotPreparfhe aN BDlufMeFineHtdNctuMl &dnidia anple 12

(R p 5- terﬂt-i)b%tylg ZHgiPdl hydroghl H i nden- 1- y(IE;( 3-(3

a, 7a-di hydro-1 Hindaz of-4-yl) urea Exanple 10 (3.0

g), 20% pal | adi um hydroxi ¢e o arbon (1.5 g) and

formic acid (10 nml) merg)ﬁl - RdE (100 mL) at 60

C under nitrogen atpgps ours. The 15

m xture was cool ed tQ_apr| rauare and

filtered. The filtrg @ cdhtenty at ed under reduced

pressure and the reshdtxas conbi Héd with et hanol (50
m.) and activated cafbon (0.5 g). The m xture was
refluxed for lhour, then filtgred. The filtrate was
concentrated a volune of 23 nlL under reduced pressure
and the product was precipitated by the addition of

6 T t

dr e re%né Rilsglilzzcte %gro% t%/llé %r]%ag; Qg;g gsltﬁ A? toer Rlr r&%;eh 2?156%91 %Q(qu,

alkotyiatkbey, albmpalksil alk@mcmtbbeylpm@pmad@nabkkm dk}ﬁ,gallty(tcaﬂ:l%yl
rocedur out ubstituti Exanpl e

aky R BSEE akokubeN57. D60 7Kt 538 Re HORa0 B B6a605
cyanWIRfl, dySlofikal dfedalicBallyl, Brrid¥ O HHalk?) rhawaﬁmy iNAGal@yl, haloalkylthio,

conpound having structural formula (I
halogen, hydroxy, hydroxyalkyl, mercapto, mercaptoalkyl, nitro, (CF3)2(HO)C R;(SO),R,N-,
R,O(0),-, RgO(SO),-, Z,ZxN-, (ZZ;N)alkyl, (Z,ZsN)carbonyl, (Z,7ZN)carbonylalkyl, and

(Z,Z5N)sulfonyl;

Ry, R0, Ry;, and R, are each independently selected from the group consisting of
hydrogen, alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl,
alkyl, alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylthio, alkynyl, aryl, carboxy,
carboxyalkyl, cyano, cyanoalkyl, formyl, formylalkyl, haloalkoxy, haloalkyl, haloalkylthio,
halogen, heteroaryl, heterocycle, hydroxy, hydroxyalkyl, mercapto, mercaptoalkyl, nitro,
(CF,),(HO)C-, Rg(SO),R,N-, R, O(SO),-, RgO(SO),-, Z,ZyN-, (Z,Z;N)alkyl,
(Z,ZxN)carbonyl, (Z,ZzN)carbonylalkyl, and (Z,ZzN)sulfonyl;

R, is hydrogen or alkyl;

Ry is alkyl, aryl, or arylalkyl; and

Z, and Zy are each independently hydrogen, alkyl, alkylcarbonyl, formyl, aryl, or

arylalkyl,

comprising the steps of:

(a) heating a mixture of a compound of formula (III), a base selected from the group
consisting of sodium hydroxide, potassium phosphate and cesium carbonate, and a

composition consisting of a compound of formula (I1a), a compound of formula (IIb) or a
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ORO RL HNANHRIO NR12 ,NR11 H(l) wherein, R
is selected fromthe group consisting of hydrogen,
wa@bkdoenyi339 al koxy, al koxyal koxy, al koxyal kyl, PCT/US2007/066605
al koxycar bonyl , al koxycar bonyl al kyl , al kyl,
al kyl carbonyl, 10 al kyl car bonyl al kyl ,
ixtBHKULLEE RABMAIX N sclB BV FbRI (Re 0@l ¥OWisting BF ROXNalkyl, alkylcarbonyl
o ar boxyal kyl ,n cyzi%o,t cryano%%%yﬁ csysglrl%al ky?%a Y AEYICAThOm
alkogyetboaylkayylakRydrylcaiormy) ind drgpmchdbkyll R, ihdétort kostyr,the
comgélél?iggl(f;féﬁln&%}{] 85 %rg(i,%ésb{hgolrg %Pgogllfﬁc’) gj:rﬂ]i% y?élsgrlg]c%:(o)rfgaﬂadium catalyst and
ZAZBN-, (ZAZBN)al kyl, (ZAZBN) car bonyl,
(ZAZBN) car bonyl al kyl , and (ZAZBN) sul fonyfe 15 R9,

R10, R11,YandrRl2 are each rndependent | 1ied from
t he groupxgoRSi sting drogen, al kgn | koxy,
al koxyal , Nl koxya k)ilé\ alHroxycar bonyT, Ri1

y

al koxycarbonW al kyl , SHKYN,  al kylrear oy | R

al kyl car bonyl| Rl kyl , al kyl car bonyl oxy, |l al kyl thi o,

al kynyl , af®)l . carboxy,  (Barboxyal kylQ cyand!)

cyanoal kyl , fornyl, fornylal kyl, hal oal koxy,

hal ORI 2 Cﬂ@%%%?‘tfﬁ’is i Ogr?a%&&@ff?dﬂ %Oé%ér@f%)’ a compound of
forn@t @VRCHG! Rixtddy HeR6Y, wHAYGE RXYRQIKYIR, ,, BRI R2REQcfined under the

mercapt oal kyl , nitro, 20 (1(.*}:{%) i%H&) C-, RB(SO 2RAN-,
compag@ydgd)formulRER( SO) 2-, ZAZBN-, (ZAZBN) al kyl, (ZAZBN)

carbonyl, (£ZAZBN)carbonyl al kyl, and (ZAZ

RA is hydrggen.-’or al )l ; RB is alkyl,

aryl aRkiN“ and 2& and ZB are eacky imgepel

hydr oden_ lal Kyl , al KylRsar bonyl , flor nil_,

aryl gk ofaf i siing t he stepsNo?\:

m Xt uj a conpolt of formul aN ;

a base™
selecded fro he group consisting of @\% ium

hydr oxi de, pot7assi um phosphate and cesi car bonat e,

an nposi tion consisting of a conmpound of formula

(1 ?%‘%Wega%gonpound of fornula (11b) or a 28 WO

2005 /1dc2d:d3Be P&EEF&&?&%Q%@QE thd@oxbpduad b esrerfa, (1Va), the

wherein P is selected fromthe. group consisting of
comppyiphafdpigHia TYPkg1 ke riaHif theregh kuspdisiopdiips will provide the

comBbH Bl ¥imul@fiy! carbonyl and aryl oxycarbonyl, R is
efined under’ the

2. The process according to claim 1, wherein

the palladium catalyst of step (a) consists of palladium acetate or Pd,(DBA);.

3. The process according to claim 2, wherein

step (a) is carried out in an inert atmosphere.

4. The process according to claim 3, wherein

the phosphine based ligand, is selected from the group consisting of Xantphos, 2-di-
t-butylphosphino-1-1"-binaphthyl and 5-(di-t-butylphosphanyl)-1°,3’,5’-triphenyl-1"H-
[1,4’]bipyrazolyl.

5. The process according to claim 4, wherein
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compound of formula (I) and Y is chloro or brono, in
the presence of palladiumcatal yst and a phosphine
whamed2138gand, RO Y R1 Y R1 RI0O N N, NP R11rC#/bBS1BMI66605
INHRL2 P 5 (Ila) (Ilb) O (Ill) to provide a
conmposition consisting of a conpound of fornula (1Va),
a qampRipd of fornula (I'Vb) or a mxture thereof,
wherein R’, R9, R10, Rl11l, and R12 are defined under
t hehe fwbmwumtabftifﬁdzmeé)g(dn)d OOR9O = RO RLHNN\ R1L
NRL1 PPN\ N/ RI1 P
O O Uy B0 P TORATHY (b) L reating the
conposition consisting of the conpound of fornula
(I'va), the conpound of forrmula (1Vb) or the m xture
6.t hdPeBFoceBIceBRaE f9 9HE LRAETH | | provide the conmpound

of t}(e%&wr@of ) %}é Wated PEreRLORESSI 0@%9419' H‘?le‘ﬁ@ %lg&ﬁ'dmlethyl

1, wherein th 'adi um cat al yst of step nsi sts
ethepf pal | adi um acetate or Pd2(DBA)3. 3. The process

according to claim2, wherein step (a) is carried out

in an inert atnosphere. 20 4. The process according

7.t OTGE pidved aci@ingikdcliibes, Rieephi ne based ligand, is
sel ected fromthe group consisting of Xantphos, 2-di-
t - but Y5 pHedshi no- 1-1' - bi napht hyl and

S- (gl cohdHHByJ)PJ?%S@bﬁR%'e) cdl'noprroée' 5 -triphenyl-1"H [1,4"]

bi pyrazol yl cess according to claimd4,
wheegingnt R9h v@adﬁ@?dalms@%@piﬂ%dﬂ& 007 hBBeEDslonor selected from

the group consisting of an atmosphere of hydrogen, formic acid, and cyclohexadiene in a
solvent selected from the group consisting of an alcoholic solvent, tetrahydrofuran and ethyl

acetate, to provide the compound of formula (I).

3. The process according to claim 1, wherein

Y is bromo;

the palladium catalyst of step (a) is Pd,(DBA);;

step (a) is carried out under an atmosphere of nitrogen;

the phosphine based ligand is Xantphos;

the base of step (a) is cesium carbonate;

the mixture is heated to reflux for 5 hours;

the mixture is cooled to about 70 °C, then filtered;

the filtrates reduced in volume under reduced pressure;

to the filtrates is added heptane;

the formed precipitate is filtered to provide the composition consisting of the
compound of formula (IVa), the compound of formula (IVb) or the mixture thereof; and

treatment of the composition consisting of the compound of formula (IVa), the
compound of formula (IVb) or the mixture thereof, with 20 % palladium hydroxide and
tormic acid in a tetrahydrofuran to a temperature of about 60 °C for about 3 hours, followed

by filtration and concentration under reduced pressure to provide the compound of formula

(D-
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Y is brono; the palladiumcatal yst is Pdz(DBA)3i and

the base of step (a) is cesiumcarbonate. 5 6. The
wee@cess3according to claimb5, wherein the m xeadr/EsSwh7/066605

step (a) is heated to reflux for 2-10 hours in

et hyl ene glycol dinethyl ether. 7. The process

0. 2088 HAGLEALALI Bphhengldh 10 P I benzyl, and the

condi t1ons of further conprise: treatnent
mﬁﬁhsp@bkadlun1catalyst in the presence of a hydrogen

ected from onsi sting of an
o PSaREh ES SF Ty SRR B SET g
cy eheahexaticgne) ﬂs@o@ss@ﬂFM@@hat@el ected fromthe group

consi sting of an al coholic solvent, tetrahydrofuran
and ethyl 15 acetate, to provide the compound of

10. foﬁﬂyﬁaﬁ)cgs)accor&n T@&alﬁ{@%%%&lrﬁccmdl ng to claiml,
wher e % mo; the palladiumcatal yst of step

(ayhd rpixRae 0 DBA) @) is20atsd epreflay far$-Bdraursed eduteneplgder! damethyl

etheéel(trmsphere of nitrogen; the phosphine based ligand is

ant phos; the base of step (a) is cesium carbonate;
the m xture is heated to reflux for 5 hours; the
m xture is cooled to about 70 C, then flltered 25 the
L1 fi Tpe gresesseeidiag 4 faigolurBeisinder reduced pressure;
toptifiged Al ifates is added heptane; the formed
precipitate is filtered to provide the conposition
coﬁsusmdm@n®®f$ﬂ9®)qnmp@and of fornula (IVH) the

©r LERHBR: Vi AR b BTl hiFarRehgSt et rom

the GORPEIHIRLIQS off Drafb G hde\d@hydiobén, B&rrﬁ@map uidl c;@foh%@rdmﬂle &ha
(1'Vb) or the mxture thereof, with 20 % pal | adi um

solveys aeleststiEomibe SPwP Aesisies af 1rnlepholit solvrpaietbrdRury apd cthyl

acet}téqp?fd’:\lfﬁ&érﬁe &m ot @ nfald : about 3 hours, followed
by frlitration and concentrat’ion under r educed pressure

to provi de the conpound of formula (1) . 30 WO

g%/lZ%g%%Sf g%? g7&£6§905 9. The process

Y is chloro;

the palladium catalyst is palladium acetate;

step (a) is carried out under an atmosphere of nitrogen;

the phosphine based ligand, is 2-di-t-butylphosphino-1-1’-binaphthyl;

the base of step (a) is potassium phosphate;

the mixture is heated to reflux for 5 -20 hours;

the mixture is cooled to about 70 °C, then filtered;

the filtrates reduced in volume under reduced pressure;

to the filtrates is added heptane;

the formed precipitate is filtered to provide the composition consisting of the
compound of formula (IVa), the compound of formula (IVb) or the mixture thereof;
tollowed by

the treatment of the composition consisting of the compound of formula (IVa), the
compound of formula (IVb) or the mixture thereof, with 20 % palladium hydroxide and
tormic acid in a tetrahydrofuran at about 60 °C for about 3 hours, followed by filtration and

concentration under reduced pressure to provide the compound of formula (I).
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Y is chloro; the palladiumcatal yst is palladium
acetate; and the base of step (a) is potassium
webwsptase. 5 10. The process accordi ng to cl aPemr/8$2007/066605
wherein the mxture of step (a) is heated to refl ux
for 5-20 hours in ethylene glycol dinethyl ether. 10
11. The process according to claim10, wherein Pis
benzyl, and the conditions of step (b) conprise:
13. t r dat pentssweedidipgkd ddinuhwdateal thstcoinpotifien pmeiserpe thé a

h I f . i Sti f
con LRSI LS5 SOl B LOHR SRR DS ©

cycl ohexadi ene in ar 15 sol vent setectgd fromthe group

consi sting of an aligohgiic sol vent, tefrahydrofuran
and ethyl acetat 0 ovi de fhe ToRpeund of formula
(). 12. The proc ording N ergi m1, wherein Y

is chloro; 20 the palladium catalyst is palladium
acetate; step (a) isqearried out upd@er an atnosphere
of nitrogen; the phosphine based ligand, is
5 2-di -t-butyl phosphi no-1-1"-bi naphthyl; the base of
ste i ot assium phosphate; the m xture is heated
tom%é%%%§e %#aﬁgﬁpﬁéh %gfég'ZS the m xture is cooled to
ab @) tredtheG, contp@iand bf feemeld;(Vi,Récfdd the at ie shibadudedmiowith an
...volume under reduced pressure; to the filtrates is
lithiuge g98<ept ane; the formed precipitate is filtered to
prngg@d%Pe conposi tion consisting of the conpound of
formula (IVa), the conpound of formula (1Vb) or the
10 m X ureatinghige evfrure @ 4 githipwed ob yorivd R CeaPiréntvhofein s

co i tion,consi,sting of onpound of . formul a .
o PO 8BTS B (e PRI o B R g grovide o
comphetdegttfornnald (VIZ0 % pal | adi um hydroxi de and formc

acid in a tetrahydrofuran at abo 6Q C for about 3

hours, followed by filtration an cpncentrati on under

reduced pressure-Rg proy Ehe d of formula
(1). 31 WO 2007/39 ﬁgf&go 66605

F 2)step (b) F
V) (VD) .
tollowed by
15 (¢) treating the compound of formula (VI) with hydrazine under heated conditions to
provide the compound of formula (VII),
Y O Y R,
(V) (vin

>

tollowed by
(d) treating the compound of formula (VII) with a compound of formula P-Z wherein P is
20 selected from the group consisting of alkoxyalkyl, alkylcarbonyl, alkoxycarbonyl, arylalkyl,
arylcarbonyl and aryloxycarbonyl, to provide the composition consisting of the compound of
tormula (I1a), the compound of formula (IIb) or a mixture of the compound of formula (ITa)

and the compound of formula (IIb),
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13. The process according to claim1, wherein the
conposition consisting of the conpound of fornula

w@ kdoa)2138he conpound of forrmula (11b), or a mRECTUS2007/066605
thereof, YRLYRL NNNNP (lla) (Ilb) 5 are
prepared conprising the steps of: (a) treating a
conpound Qf formula (V), wherein the Y ks chloro or

bronmo, wifh R ithiumrd age 't:“, fol l owdd byR10 (b)
treati ngZthe Wi xt i€ wit pound o I%
R, C(=0) - dlein R isl_p N gen alk\\ al kyl ,

and X is ¢€hl gjo, (CH3)2N, phﬁﬁoxy or nltr%phenoxy
to prOV|de\m compound of f la (M), Y % 0 1) step
(a) I & %) step (b) / (V) (V) folﬁomed by 15
(c) treatlng the conpound of fornmula (VI) with
hydr azi ne under heated conditions to provide the
14. coffpoundgepfacfaydingkacl{ivl 13) whte® Y R 1 Rl~ NN H (VI)

]Sglrst:%% |(%fcgl§}lpfl es Qre%%ngamg% rogngo:,] ?befqeen(r%sxf q;ﬁ,ﬁ m néoprowl%gnde
in TH¥ bedfkes @b&at ed °€ hadnidie - Troouer gensil sbung of
al koxyal kyl, al kyl carbonyl, al koxycarbonyl, aryl al kyl,
aryl carbonyl and aryl oxycarbonyl, to provide the
1. comgwckg@c@o@@lﬁ%% ing of Jhheiconpound of formul a
(Ita), the co nd of formula (II1b) or a mixture of
th@ﬁé@ﬁﬁéuﬁdqmﬂﬁﬁﬁ@hﬂﬂamilla) and the conpound of

f Ogtrg:lpl l(l% mprl ds tée addition of DMF over the period of about 5 minutes to about

15 minutes; followed by the continued cold stirring of the mixture for the period of between
about 30 minutes to about 1 hour; followed by the addition of acetic acid; followed by
allowing the mixture to warm to ambient temperature; followed by diluting with a solvent
comprising methyl tert-butyl ether or ethyl acetate followed by aqueous acid extraction;

tollowed by concentration to provide the compound of formula (VI), wherein R, is hydrogen.

16. The process according to claim 15, wherein

step (c) comprises the addition of hydrazine to a solution of the compound of
tormula (VI) in DMSO while maintaining the internal temperature less than 35 °C, followed
by heating the mixture to between about 70 °C and about 75 °C for about 18 to about 24
hours after which the internal temperature is cooled to about 25 °C, followed by diluting the
mixture with water followed by heptanes while maintaining the internal temperature less than
40 °C; tollowed by stirring the mixture for about 1hour, followed by filtration to provide the

compound of formula (VII), wherein R, is hydrogen.

17. The process according to claim 16, wherein

the conditions of step (d) further comprise heating and stirring the mixture of the
compound of formula (VII), wherein R, is hydrogen, and benzyl bromide in N,N-dimethyl
tormamide to a temperature of about 40 °C to about 120 °C for the period of between about
4 hours and about 30 hours to provide the composition consisting of the compound of

tormula (I1a), the compound of formula (IIb) or a mixture thereof,
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I '/ i N+ NP NN GB6NN-~N H(VI) (I 1a) (IIb)
wa2007/Ths3pr ocess according to claim13, wherei PCHUS®07/066605

(a) conprises treating neta-bronofl uorobenzene with

['ithiumdiisopropylamde 5 in THE between about -70 C

and about -75 Gyfor about 1 heur. 15. The process

according to cl &im *ﬁ, wher ei RFC(O) - X of step (b)
is DMF, and st conprl 5 addi ti on of DMF
over the periaod._g %out 5 {gn toabQut 10 15
m nut es; foIIovved b t he contlnu coI irring of
the mxture for yhe P @ by yeen “about 30

m nutes to about 1 ho follomeé by the addition of

acetic acid; followed by allowng the mxture to warm

to anbient tenperature; followed by diluting with a

solvent conprisin tert-butyl ether or ethyl
g%ﬁ?%“?%@F%ﬁ@BgBycﬁﬁh@yﬁéaﬁ@id extraction; followed

by 1CORGERLR AL flPheV¢ {shen&A %&%M hORULA of th
(VI t), mh%reln %ﬁ)@? hydrg%gﬁs %g Thé r%cess orme

compeeur @i fﬂ@nlﬂ@ (\GDainchbes7y! itveridd i 1111 N,ﬁ\éélfr(e(t:})yl Mmil@ecg at he
tem&egzgure o?n Qe 169/ GH %ﬁ%ﬂ %5\}1% ? for a rlood%e(gwe %1 JBod Ooll'llrn 4 %hout

Re“T it er nal
24hbaﬁpeqmmwuﬁﬁhke&ﬁpb&mﬂbﬂﬂanﬁmaUD{)omed by heati ng the

m xture to between about 70 C and about 75 C for about

18 to about 24 20 hours|aftet which the interna
tenperature is cool ed ut 25 C, followed by

18.

diluting the mxture wat er foll owed by heptanes

whil e maintaining the rmterhal tenperature | ess than

40 C, foll owed by stirrpgg he Rt ure for about

| hour, followed by filtrat'ion provi de the conpound

of formula (M 1), wherein R is”hydrogen. 25 17. The

process according to claim 16, wherein the conditions

of step (d) further conprise heating and stirring the
19. niﬂhapemeﬁathﬁ&ngonﬁﬂunﬂ&@hakmwnula (M1), wherein R

Fﬂgﬁ{O and benzyl bromi de in N, N-dinethyl
“to a tenperature of about 40 C to about 120
C for the period of between about

20. The process according to claim 18, wherein
Y is chloro.
21. The process according to claim 17, wherein

the conditions of step (d) further comprises heating and stirring the mixture of the
compound of formula (VI) and benzyl bromide in N,N-dimethyl formamide to a temperature
of about 50 °C to about 60 °C for a period between about 20 hours to about 24 hours to

provide the compound of formula (Ib,)
Y

_— /N
(Ilby) '

22, The process according to claim 21, wherein

34



10

15

20

4 hours and about 30 hours to provide the conposition
consi sting of the conpound of 30 fornmula (lla), the
w@ooopozn3ad of fornmula (11b) or a m xture thereoPCT/USBOMB6605
2007/ 121339 PCT/ US2007/066605 Y HY H NN + \\) N\ |
/[ (llal) I / (11b2) 18. The process according to
cl ;1 fno Wherein the conditions of step (d) further
conprlses heating and stirring the m xture of the 5
conmpound of formula (VII) and benzyl bromi de in
N, N: di et hyl r t enperature of about 105
2 ¢ EBCBHWSFQ&ngﬁg?ogmnlé%ﬁﬁgﬁnbetmeen about 20 hours
t oyabeklbro. 24 hours, to prOV|de t he conpound of fornula
(lta,), YH / I\ NN(Ilal) I \ 10 19. The process
according to claim 18, wherein Y is brono. 20. The
24, pr %@%ﬁ)c@&%&&&ﬂ td Qaifd RIFHR np"r@%an %eedo% otindl Bf QR OTID),
The proce s accordi 'ai m 7 wherein th
condltlons of step (d) further conpri ses heating and
stirring the m xture of the ﬁonpound of formula (V)
and benzyl bromde in N, N-di formam de to a
tenperature of about 50 ¢ 60 C for a period
bet ween about 20 hours td, 24 hours to 20 provide
t he compound of formula (I Rl \ "N (11b2) 22
The process accordi ndiN i m,21, wherein 34

O

wherein Ry, Ry, R, and Ry, are defined in claim 1 comprising;

treating a compound of formula (VIII) with phenyl carbamate and a base selected
trom the group consisting of triethylamine, diisopropylethylamine, N-methylmorpholine,
cesium carbonate, sodium carbonate and potassium carbonate under heated conditions to

provide a compound of formula (III),

Rg R9
Rio O _NH, R1o
“, + ©/ \ﬂ/ — “,
R1 1 o) R1 1
NHy R,, H2N\H/NH Ry
(Vi) o
25. The process according to claim 24, wherein

the base is diisopropylethylamine; the mixture is heated to reflux for a period of
between about 12 hours to about 18 hours, after which the mixture was cooled to about 25

°C, diluted with water and filtered to provide the compound of formula (III).

26. A process for preparing the compound of formula (IX),
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WD 2007/ 121339 PCT/ US2007/ 066605 Y is bronmo. 23. The

process according to claim?2l, wherein Y is chloro. 5
WQ@2007/Tk33pr ocess according to claim1, for prepar/usmyo7/066605

t he compound of formula (111), RO R10 R11 H2NyNH

R12 O (Il11) 10 wherein R9, R10, R' and Rl12 are

defined in claim| conpriging; treating a conpound of

formula (VII1) with phenyj\car banmat e and a base

selected fromthe grotiy colsisting of triethylanine,

di i sopropyl et hyl am ne, sy phol i ne, cesium

carbonate, sodi um Qar &@, assi um car bonat e

under heated condi t\et pr ovideda conpound of

formula (111), RO RY Rlo ErO/NH2 #i0 R11 0 R11 NH2

R12 H2NyNH R12 15 (M 1) [11) 25. The process

according to claim24, wherérn the base is

di cs@prigpyietyt afi ne; the mixture is heated to refI ux

for a period o bet ween about 12 hours to abg

ho@ §ea%gtaé¥lxwm e (R WL fiFEM RS X Do B1£d By %b%taboszsbase
selec?® fomhd %F%? C(yﬂsisﬁngf@ﬁ s%eluﬁﬂgydfr&deepsgsﬁ&n Pfl&s\s&l&@ ahdDEesium

conpound or mul 0ocess prepari ng
carbpipse emim@mmbsmbnfconmmhg 0€ h Xomp@ﬁld\@fQ@@)ﬂd (%2).339mpound of

form%gr{}%’é§%9 9 Zl/bptgpqugreofp HNNH N~/ 1/ NV 11 H

Br Br
N = /\
N
@jN\' \)Q ’ ©
(Xa)\© (Xb) o (XI)

to provide a composition consisting of a compound of formula (XIIa), a compound of

tormula (XIIb) or a mixture thereof,

)
N
b (Xlla)

tollowed by

(b) treating the composition of the compound of formula (XIla), the compound of
tormula (XIIb) or the mixture thereof, with a palladium catalyst selected from the group
consisting of palladium on carbon, palladium hydroxide and palladium on barium sulfate and
a hydrogen donor selected from the group consisting of an atmosphere of hydrogen, formic
acid, and cyclohexadiene in a solvent selected from the group consisting of an alcoholic

solvents, tetrahydrofuran and ethyl acetate, to provide the compound of formula (IX).

27. A process for according to claim 26, wherein

step (a) is carried out under an atmosphere of nitrogen;
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(I'X) conprising the steps of: (a) heating a m xture

of a conpound of fornmula (Xl), Pdz(DBA)3, Xantphos, a
whawe/1283%el ected fromthe group consisting of PEDUR20NT/066605

hydr oxi de, potassi um phosphate and cesium carbonate

and a conposition consisting of a conpound of fornula

(X 0 (Xb) or a mxture

th Z%eebo?e SETROUNS Ry RS (Xa) (Xb) 0 (XI) to

pr dwrdetlaeadw@@tdueﬁnx tondiosts; ng of a conpound of

formul a XIIa Oforrrula(XIIb) or a
o VRl Q‘Fd R AN A 5 IR N ] v N
( Xkﬂe&ntrﬁt&l Jebmcedfl@b(lﬂefﬂe ndt rédikced pf%&iukcﬂg t he
conposi tion of the compound of formula (Xlla), the
S cofpBEATHE s AARAPEOEXI | b) or the ni xture thereof,
Wi |
o L T P P b T R o
off@mladgﬂlbadrdmnmmubatﬂmmnfsuI fate and a hydrogen donor

el eShEr BRI AUR SONS! 8180, 0L A0 SLIRSRIENE o). e
comp@lndesttioselle cXies) Jentge AicOLD, Ciansi ¢ pamg:h@ﬁ h@@roxlde and
al coholic salvents, tet raﬁ%dr of uran and _eth

10 formigagiching tepghygiabuppat est ¢bime AP B hI“OBFSrrfﬂHQWGCi Ky filtragon and

condrearf oRIREESud- B AGROLA) BGIAL qlecéoﬁiﬁ%h?f@of RhsLEIDoSt ep
(a) is carried out under an atnos e of nltrogn
36 V\D 2007/ 121339 PCT/ US2007/ 066605 t he base of step
( ) esi um carbonat e xtyre is heated to

28. proces Orpéepﬁmlljgrtgeco 81’1{#} Et?ﬁnél |dg{>cool ed to about 70
C then filtered; the filtrates reduced in vol une under
reduced pressure; 5 to the filtrate is added hept ane;

the precipitate is filterjpd to provide the conpound of

formula (XlIla), the c fH of formula (XIIb) or the
m xture thereof; %
N\/
N
15 H
(IX)

comprising the steps of:
(a) heating a mixture of a compound of formula (XI), palladium acetate, 2-di-t-
butylphosphino-1-1>-binaphthyl, a base selected from the group consisting of sodium
20 hydroxide, potassium phosphate and cesium carbonate and a composition consisting of a

compound of formula (Xc), a compound of formula (Xd) or a mixture thereof,

to provide a composition consisting of a compound of formula (XIIa), a compound of
25  formula (XIIb) or a mixture thereof, followed by

(b) treating the composition consisting of the compound of formula (XIIa), the

37



10

15

20

25

30

treatnment of the precipitate is filtered to provide
t he conpound of forrmula (Xlila), the conpound of
wo eoomak @3 Xl | b) or the m xture thereof, w th 2BCB@S2007/066605
pal | adi um hydroxi de and 10 formic acid in a
t et rahydrofuran at about 60 C for about 3 hours,
comFQLLrldomgrrMa i}t by ath ORiARd the‘fﬁﬂ CEint 4 g&ﬂa@lﬁm%% st selected from
educed pres r to provide the conpound of
the grbog con@Btingfo fyrbisiags oh@arbpnepéatdlmrg hty&texxde npabpdkadlgﬁl on barium

sulfa(t:e i aih§d$o§e1{1 ﬁgnosrtsgﬁgte%from(thsz grhougtc slstmg ronf Qg trnosé)l‘fxert), of
hydr@@d’iﬁp e @fd, et fdlodefalehe ipaldladi wleca:aeioaﬁ ehe g2odl cdnsisting of
but phosphl no-1-1'-bi naphthyl, a base se|lected from
an alepolig poltip o SHETE P Y b1 I aeRDe PP lecopRItAd S difmula
ax)Phosphat e and cesi um carbonate and a conposition
consi sting of a conpound of formula (Xc), a conpound
of fornula (Xd) or a mxture thereof, CI C NN N H2N

vi de a conp03|t|on
29. cof%1 C?Cﬁ% % Or% égh% i %?pgg “Fdrmula (Xil1a), a conmpound
of steﬁ@) fisodapabdan uf thlé@)m afm@phir¥ beh@rothgr eof , fol | owed

by ( ) treatlng t he conp05|t|on consi sting of the
fo¥tert @ FbpP&sEum PAysPhetse 37 WD 2007/ 121339

Pcme%ggz(sql@g@@ﬁ) POIRRUNG QL LOr MUl a (XITD) or the

m xture thereof, with a palladium catal yst sel ected
frdmmtchee grcoulpd@mislusﬁ(‘i) ?@th@fl ﬁ;lxaﬂeﬂadl um on car bon,
um h m on barium sulfate
P B RS e BB Bl e G o
COﬁSt}ﬁtﬂlmegfad@dai lapedsphere of hydrogen, formc aci d,
and cycl ohexadi ene in a solvent selected fromth
gr SiFPEBRIETSE iHereo o PoVis thy cowrsupe ok By (S0, the compound

of fdrRlulaRYL Bf W %‘ﬁxﬁ@th%:lw' acetate; to provide the
corrpound of formula (IX). 29. The process according

t o trehtenem @@he wirep@ind tfepya)Xlis, barempendutf fomadedr (3ib) or
the rmxture Bl%reero \x%h 2 O%rp%%%%m hydroxide and formic acid in a tetrahydrofuran at
about 60 °C for about 3 hours, followed by filtration and concentration under reduced

pressure to provide the compound of formula (IX).

30. A composition, comprising the compound of formula (I1a), the compound of formula

(IIb), or the mixture thereof,

Y R4 Y R4
= \
XN

\

P
(lla) (Ilb)

>

wherein Y is bromo or chloro, R, is selected from the group consisting of hydrogen,
alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl,
alkylcarbonyl, alkylcarbonylalkyl, alkylcarbonyloxy, alkylthio, alkynyl, carboxy, carboxyalkyl,
cyano, cyanoalkyl, cycloalkyl, cycloalkylalkyl, formyl, formylalkyl, haloalkoxy, haloalkyl,
haloalkylthio, halogen, hydroxy, hydroxyalkyl, mercapto, mercaptoalkyl, nitro, (CF;),(HO)C-
R3(SO),R,N-, R,O(80O),-, RgO(SO),-, Z,ZgN-, (Z,Z:N)alkyl, (Z,Z;N)carbonyl,
(ZZN)carbonylalkyl, or (Z,ZN)sulfonyl;

b4
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10 the base of step (a) is potassi um phosphate; the
m xture is heated to reflux for 5 - 20 hours; the
wOorRoor2B39 s cool ed to about 70 C then filteredPCT/082007/066605
filtrates reduced in volunme under reduced pressure;
to the filtrate is added heptane; 15 the precipitate
IS t I'lc),
Tt A o i R s
thereof treatment of the conpound of fornula (Xlla)
oun f
PE SRS e Tt Uy Rl BEr ik TshRoendel o
fornid[h @ tvatch ahydenf fran @éimaboh d60rder hPinh Vaaﬂlblaliﬁ&ptor
followed by filtration and concentration under reduced
subtyy P egByR@2 GMirE0E adm e E8 ApbUrRFUBFAIT 6 FRiNaPPRYLOt 2
comgQund%fng§ 1§ b0 EOFRLESING gccrsp@bve &;{ﬂgd&% dfQLJpul a
the ¢ npou d of for r the mxture
thereof YRLYRL NNP P (IIa) (IIb) 25 wherein Y
32. ! g?rgﬂggngfoty R &1} E?]'herem ﬁ}fe‘ﬁ eq 1{ Sl% g,cg?d ?rongthe gpoup
cons@hh@ w}adnk Q%ﬂémrﬂitk@)ﬁ&ﬁér&gésia ahﬂ@;x ma&@aﬁyd and bladder overreactivity.
al koxycar bonyl al kyl al kyl car bonyl ,
al kyl car bonyl al kyl , alkylcarbonyloxy, aIkyIthio,
33. a'%MQ%hxmﬁ@%P@%Mmeﬁi oxyal kyl, cyano, cyanoal kyl,
cycl oal’kyl, cycl oal kyT al kyl , fornyl fornyl al kyl,
haloalkoxy, hal oal kyl , hanaRkyIthlo, hal ogen,
hydr oxy, hydroxyalkyl, mer, Ragr capt oal kyl, nitro,
(CF3)z(HO G-, 30 RB(SO) 2R RAQ( SO) z-, RI QSO 2,
ZAZBN-, (ZAZBN) al kyl , (ZA NAarbonyl
(ZAZBN) car bonyl al ky! 4 ZAZBN) sUl fonyl ; 38 WO
2007/ 121339 PCT/ uszoo?/ dp‘eeos “whi ch are useful in the
process of preparing a dconpognd of formula (1). 31.
The conpound of claim 30, useful in the process of

pr epatcimgy, &, LRpadRY, 0f cach ofdeptalefdly selvdiedchoarie: gisep ul

for the treatnent r bitin
cOnspYRY PF @idaogﬁéeg%% L%Xysﬂls agow? Ofaa‘ﬂﬂn%%lmxyg%hw bsi ng
alkogxémbehy%a@ﬁ I amgl @1k§1@ﬁ5§19ﬁ Uiy atbby1 8k ea@iyncxﬁ)o@geyp bik@thi@

compound ormul a of a pharnaceutica

alkyryd @efh,tcatﬁ%ysfaﬂbpwikyb pmpu@am b éﬁrmyl é@rmym’ef?/ Galnpberd

halogﬂ% 316?02. T%':llib l%/a\'fl]er el}?:tetroa%%dhe%é%?%% (L ofel }ﬁyype %1 %grg]lertggbeto

mer@ptdm&ly nmc cﬁm trEmce, MSD};R@M BLOGBEL BAOBOYI ¥4 7:N-,
(Z,Z5N)alkyl, (Z,ZgN)carbonyl, (Z,7ZN)carbonylalkyl, and (Z,Z;N)sulfonyl;

which is usetul in the process of preparing a compound of formula (I).

34. The compound of claim 33, useful in the process of preparing a compound of
tormula (I), which are usetul for the treatment of a disorder by inhibiting vanilloid receptor
subtype 1 in a mammal comprising administering a therapeutically effective amount of a

compound of formula (I) or a pharmaceutically acceptable salt or prodrug thereof.

35. The compound of claim 34, wherein the disorder is selected from the group

consisting of pain, inflammatory hyperalgesia, urinary incontinence and bladder overreactivity.

36. A composition comprising a compound of formula (Xa), a compound of formula
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10 33. A conpound of formula (I11), RO R1I0 RI11

H2ZNyNH R12 O (I111) wherein R9, R10, R ,, and Rl2 are
weaoh/12isependent |y sel ected fromthe group CcRPCBUSI00TIENG6605

of hydrogen, al kenyl, al koxy, al koxyal koxy,

al koxyal kyl , al koxycarbonyl, 15 al koxycar bonyl al kyl ,

mabkyl @kka rbonyl, al kyl carbonyl al kyl,
(Xb) Fky g%rbon§ oxXy, aIkyIthio, al kynyl , aryl, carboxy,

car boxyal kyl , cpano, cyanoal ki, fornyl, fornylal kyl,
hal oal koxy, alkyl, halo yLi hi o, hal ogen,

het er oaryl , 0C ¢l e, hydroxy, ) roxyal kyl ,
mer capto, ner al kyl , nix |(CF3 ) C-,
RB( SO 2RAN-, RAO( SO RBQ( SO 7 ,

(ZAZBN) al kyl , (Z&@BN) @ bony! (Xt()ZAZBN) Zar bonyl al kyl ,
and (ZAZBN)squonyI ich is useful in the process
of preparing a conpound of formula (1). 34. The
whichonpotrhch Bf pedcassmi$Bcpatised odmponndivd tprodtedy). of
preparing a conpound of fornula (1), which are useful
for the treatnent of a disorder by inhibiting
37. vamht kehfourRicataah 36,.5i4bfuyipehd piodesd o proFRdingCOMRIoshd gf
adm ni stering a therapeutically effective anount of a
formpd A XGRS BTt &ptriif Heqmpnart agliyorest i dBiRifiggayanlold receptor
subt QQBQQQ&ﬁhEﬁ%ohl%&n%&@ﬁﬁﬁ&kdh %m%QQcmnéé 08 EQBaUng
f claim 34 rein the d rder |s sel ected from the
compgpwylp! feomdi §K)) nga pharpacauficillphitcaptrble only othyrpéngltigesita,
urinary incontinence and bl adder overreactivity. 30
36. A conposition conprising a conpound of fornula
38. ( Xahe c@m@@«ffﬁl%iﬁdnrﬁf37 fyakatih ghe BDrIDi2RREed 2b33%e group
PCT/ US2007/ 066605 (Xb), or a m xture thereof, Br Br
consgun&of\wm,\n\@aﬂn%g@l)y h(ymlge% FEpACY BropRiErgee 409 btle}ﬁ]éler overreactivity.
process of preparing a conpound of formula (1X). 5 37.
The conpound of claim 36, useful in the process of
39. prépamﬂngmancqudumyagﬁnp¢@ﬂwﬁﬁanﬁtmyk)whb@mOh@iu&@@uma
C@b Ora }(m;ﬁﬁggqent of a disorder by inhibiting
vt o1 réceptor subtype | in a mammal conprising
adn1n|ster|ng aCt her apeuti calCy effective anobunt of a

A\ “ =\

N N

SRS
(Xc) (Xd)

>

which is useful in the process of preparing a compound of formula (IX).

40. The compound of claim 39, useful in the process of preparing a compound of
tormula (IX), which is useful for the treatment of a disorder by inhibiting vanilloid receptor
subtype 1 in a mammal comprising administering a therapeutically effective amount of a

compound of formula (IX) or a pharmaceutically acceptable salt or prodrug thereof.

41. The compound of claim 40, wherein the disorder is selected from the group

consisting of pain, inflammatory hyperalgesia, urinary incontinence and bladder overreactivity.

42. A compound of formula (XI),
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compound of formula (IX) or a pharmaceutically
acceptable salt or prodrug thereof. 10 38. The
w@ooopoen3d of claim 37, wherein the disorder i sSPEEUSINEE6605
fromthe group consisting of pain, inflammtory
hyper al gesia, urinary incontinence and bl adder
overreactivity. 39. A conposition conprising a
compound of formula (Xc), nd of fornula (Xd),
or a mxture thereof, C /Cl N/ /~N/ N\ ~N1T \
(Xc) (Xd) 15 which is usafu n the process of
preparing a conpoundf f @iHrul a (1X). 40. The conpound
of claim 39, useful in ﬂﬁé process of preparing a
conpound of formula (1>, wWiKigh is. useful for the
treatment of a disorder by inhibiting vanilloid
whichgg egstuym th2 prangistofpeeparingia eompermdl| of dommpild §Khg
adm nistering a therapeutically effective amount of a
compound of formula (IX) or a pharmaceutically
43. acaeptabpeursiadflcladh 4prwefulig théipfoees of pdparinghecongiipad od
of claim 40, wherein the disorder is selected fromthe
formyyagdy)- it et gotahe paatment off dasonear &Y yr iy sk Banglekt rgceptor
subt élﬂﬁ%%n&ﬁ&&ﬂ&> @& m@HQmQ&%,QQBa%¥%E&@gGH&¥hE%mom%ﬁfa
. A compound rmul a (XF), 07/ 121339
cmnP@ikh@ﬁb@ﬁﬂ@GBBOBaph@ﬁy@kmgmyﬁﬁqpmMEoﬁtDs@néeguh@$qf
the process of preparing a conmpound of fornmula (IX).
43. The conpound of claim42, useful in the process of
44. pr @pakcomgodhdCaiRat Ad, Oler&n Hor ddrder (d secteMbiodhthe group
useful for the treatnent of a disorder by inhihbiting
conygAE Pf i EEUPIen hYREBES e Mg hingongiFhed 2ddisidr s rgreactivity.
adm nistering a therapeutically effective amount of a
compound of formula (IX) or a pharmaceutically
acceptable salt or prodrug thereof. 44. The conpound
of claim43, wherein the disorder is selected fromthe
group 10 consisting of pain, inflammtory
hyper al gesi a, urinary incontinence and bl adder
overreactivity. 41
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