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PROCESS FOR THE PREPARATI ON OF | NDAZOLYL UREAS THAT

INHI BI T VANI LLO D SUBTYPE 1 (VR1l) RECEPTORS Rel ated
w@pphiizasd ons 5This application clains priori2gr/us2007/066605

U S. Provisional Application Serial No. 60/792, 099,

filed April 14, 2006. Field of the Invention The

i nv @Esrseé@kef%@pkﬁmmm OF I@?@F&ii UREAS
i ndazo Vv ur cas are usetu as ani Ol Su ype
[P p . - -i

relates to the |nterned|ates in the process t hat

generates the indazolyll urcas and uses thereof
Rda%agﬁgiaﬁgnstnpounds of general fornula (1) that are

ant agoni sts of the Vinilloid subtype | |Sreceptor é

wer&isgpplianen flgimshapared We- é’rgwgyrml hepliatipp gl No. 60/ 792 099,
filed 965674 BBE; I N USSN: 10/ 864, 068. The synthetic route in

I's i’'nvention relied upon treating a nitroanaline
with sodiumnitrite to forma nitroindazol e

Fiel q; di ate. Recent devel opnents have afforded a new
—E¥¥%§§?§£§gﬁg%lent synthetic pathway, which generates
f ewBE idveRit delaBS (U RERSLH S ep'inﬂ% RlasD8 ir@f fiRChde Vi€eful as
abl e compound. The new

ﬁrocess for generating this valu
Vaniflgidsebtyipe b racprior @&1éflg§bltoﬁ% Bofisyangan plge reﬂﬁﬁwatﬂilwtermedlates
cpreparation of
e e ot D rear o e Cor r eapondi ng
hal ogenat ed benzal del aydes or certai n hal ogenat ed
B ket one substituted benzene rings with hydrazine; a
—%ﬁﬁggﬁgd for the selective protection of hal oi ndazol es
at CoRpobidsalf oNZerRaGink il Of) BAtard ABEGRG dhe K]Bﬁﬂlmd subtype 1
conversion of haloind voles into indazoyl urea
rece%c@ﬁﬁé gpsor@naaég@paqed f\f@rarmptget(q t)outeﬁﬁ@cr@@(é in USSN 10/864,068.
The YHAGRN u?tf: f @l 15&%8&‘%&!1 %&1 §&QL%Q%1HJO91£2%§ RE@sodiER kice to
are use In treating d rders associated Wi th
forrroa/mtractdamlet wptendedifre. Hacmnt ﬂ@lehbpsmbmb]evelaffoed@m gw laighly efficient
escribed i.n. LI SSN; 18/864 068. éﬁ{a il ed Descrlgtipn.of
sy PR TG ST (L AR sy B b6 ot 'SE SR8 horin
procBRVE} gREQERS it AlABK 2o €A NS Ry betemitb andoByorates the

tollowing innovative chemical methods: a new method for the preparation of 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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(), wherein, R is selected fromthe group

consi sting of hydrogen, al kenyl, al koxy, al koxyal koxy,
wabdoonyabkyl , al koxycarborw , al koxycar bonyl al kg1/1S2007/066605

al kyl, al kyl carbonyl, 5al kyl car bonyl al kyl,

al kyl car bonyl oxy, al kylthio, alkynyl, carboxy,

car boxyal kyl , cyano, cyapoal k cycl oal kyl ,

cycl oal kyl al kyl , fornylujiorﬁyl= b, hal oal koxy,

hal oal kyl , haloalkglthﬂb, Nal © \ hydroxy,

hydr oxyal kyl , mercapt o mef capkas RRko, nNitro,

(CF3),(HO C, 12", (0) N- R312, Q(S0), -, 12,0(S0), -,

ZAZ, N-, (ZAZ"N) al kyNs , N) car bdhyl ,

(Z"Z"N) car bonyl al kyH, and (ZAz,,,Nsulforlyl; | OR9,

It11,, R', and 1219 are ean i ndependent |y sel ect ed

fromthe group consisting of” hydrogen, al kenyl,

al kbxnein, Bl koxlyatdk vy, thagkoox yahdsyihg oahjdoxgeoarlbmply hlkoxy,

al koxycar hony| al kyl , al kyl car bonyl
koGl SRS ks RS PER R Ay iron.
alkylad Ky i¥lkeyl, @lYlearb 6 AN BYXMkyl G, BIR¥NK A ckdhbxy, €¥BBGalkyl, cyano,
cyanoal kyl , " f fornyl al kyl’, hal oal kox

yl, fornyl, ny yl Y, .
cyanpakdalykpdlkylrarloakkylkt Heony narpgdhy, hkalesamyloalkyl, haloalkylthio,

halof St BLBEHE b p R Dl N o PR UEPRAONC FofSORN-
R,OIZH BOY(SQ),-12, DLSON2, Za N ) allsy A7 N) @ tlZorMB (K (7, ;N ) carbonylalkyl, and

V4 arbonyl, (Z, Z, N)carbonyl al kyl, and
(Zééép%mﬁgéulfonyl; RA is hydrogen or alkyl; RE is alkyl,

ar ¥R, OR, 24nd R Kﬁélehc}ﬁﬂgependently selectedord NGk grouﬁﬁ(ﬁlsféaﬁgof
i ndependent |y h dro&gn, al kyl ; alkylcarbogx

I, fornyl,
hydrggep, alkesyyl, 2bary laipw oxy; afprily hgketearspepgllekycarbonylalkyl,

{ ] f n - f I

il AR B b S s B SRR M i B gl
carbbyydikolx tydeo, qpatoaksl tomph asplihatkel, Axdohllices) unatal, bdndkyéthio,

and, a co sition conprisi a.c ound of formul a .
halogepy bSterSRTE BHSEGHE G PO RS (Y TN TGP ton PS Bt SR phitr
(CEL120RQ1 R, (BORREND R'id(§0,§€ RGOSR0 1 ZQZ%NJ? €. 91 RNyl

consi sting of alkoxyal kyl, al Kyl carbonyl,
(2 7Ny N calpasivhaliedy pnd ehaflRabomyl and

I R is defined der th d of
ark‘%ﬁ§%?%§8§%5b¢ i s defined under e conpound o

fornu is chloro or brono, in the presence
of Rpal dllafiatyinoe atylllys tndnd a phosphi ne based |i gand,

VDZ% %gg /Z:BL %&:36231 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 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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PCT/ US2007/ 066605 to provide a conposition
consi sting of a conpound of fornula (Bra), a conpound
wmboofmzused a (1 Yb) or a mixture thereof, wher eP@r/B2001/066605
It"), R', and It," are defined under the conpound of
formula (1), fol | oned by (b) treating the
conposition consisting of the conpound of ﬁor mul a
(IvVa), the conpound of Jormula (IVla) or t e M xture
thereof, fo conditions thatRwill provi cdhpound
of for Conpoufids=et formla (% usef ul
for con t'J\thary di sof defls i
mammal s by i nhi biting the VRL recé’b{\' NH Rz 1t s
under st ood at the proc of this ifventi can be
carried ou(tllgjljn an inert Qﬁb?msphere prefera@'ﬂy

ni tg P91 a@@ﬁb@él&%ﬂcﬂsﬂsﬁﬁ@oﬂaﬂ%nﬁﬁggg opforltnmailVa) a compound of
i nvention, it is understood that there are several

fompléﬂl (Pel)i arrmreiatuad hsteofwricedin RaRodeo, i hidZd aferiegneurdg) the
I.C dg, but are not limted to palladiumacetate
Comgodjdﬁngn%ﬁli @’ It is understood that wi thin 15the
scope of tltii S |~ entipn, the phosphi n® based |i
may i ncl ud i

°li gands that arg Utk 8

skil 1Rd i the a f coupling radthonf s type
Most ef rﬁ& pthﬂfe i g-andg d% hot
IinriNed % PN _ LA

“buty! phosphi no- | - f bi napht ﬁ&/ nd

5 (le’t but ylnalyosphany1)-1', 3", 5' -tri phgpyl -1 ' H[1, 411
Yipyra2olyl. It is also under st ood that in the process
of féllived bpvention, the base of step (a) can be

pot assi um 20phosphat e, potassjium carbonate or_ cesium
cafiboisati; thp FRPRPABINCoREsiNgMAT db gwpaad of formlad &g, the

comPAIES HiB0gli4 N3 !(a{‘ShE e BEQGESSE 8 cdhfllind MYEREIBAval e
xture of ep (a heated to reflux for 20
comh@mdsof toman(lpr gaﬁ?iompgghd/s&rftfonrmdzt (Idam gsdﬁultfon@:tntﬂOIJiurgtpeid and
to ue e . WP t hyl ene gl ycol di net hyl
uﬂnar{[ Hlé?rderﬁ ﬁqs)}Dyel? #yiuélﬁéheoi}%igo “|Phet hyl ether. In
centia hﬁlﬁle@ﬁ@@ﬂﬂhﬁﬁtﬂﬂe $roceheIr €hiflinYehtona® B carkiB@ o iX bl rrt
of step f( % is generally 25heated for about 2 to about
atmopph§pUrECTaRly & FRACBNEOYRPEH VithinrtRe FpPe ef Héyinvengorgis

undérﬁé&?ﬁﬁ?&ere%@&vgraf p%ﬂQﬁ&HQataFyH? WK QfiliSER sleP)a) which

heated for about hours. In'certain
include but are not limited to pa]ladmm 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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enbodi nents, wherein Y is bronpo, the prefered

condi tions include the use of Pd2(DBA)5, Xantphos and
w@eemram3sar bonate in step (a). I n ot her PCT/US2007/066605

enbodi nents, wherein Y is chloro, the m xture of step

(a) is generally heated for about 5 to about 20 hours

Y [

e 80 Sl oL S o el B A o,
Xangpbet atdecesihim @drohaicn epfpGdli mrent of the present

n eg ielg%fﬂ\ﬁ\(gcgﬁnel 3 vgl*g: dtd 1é 8{181’0 Ig%glgtulresofd sltesfac(la)olg’ gfgneratﬂy heated
for aBo@ld 5 fobwbid JWhesphihRayknd ﬁlybél RiaRbh N ¥theaNWHhp@Yas ShitHB the

phosphate in step %éi% ese steps are generally
prefergsid) Rolkasirp yatply sty RGN ARA ST Irpffeé@m;ﬁr@lm%ﬁaﬁltpé thersescdie
1nven§tﬂ§1 3919 H?HS' Brd %?égtdisagse%f LhE d fcf‘f; 2Qfaed O I @
I'Va) or (I1Vb 10The

of a mxture t ereo e presént

buwkmmqﬂmknh1HMSqﬂHM@hmﬂp@nampr@meg&nt@1@qepaﬁ@w&onqmwnd

of. f.ar mul Ha). and, conpound .of for
sl (OB By kB AG 7 PRSHUAr bl RIPES e dH BRaGel Fitig of
the @a§LLLOLNGrIOR (w of S’bg of a fnheurpigPayrat i on of the

conpound of formu ? and the conpound of fornula

%e Bt chfien %ftcetﬁde%s A PRAEPRIOrPTEIMES RRAYRE of fcefﬂmé@ (Ia)
I f. n t

ond é%%ﬁo“%ﬁ B T B R P Pty A G Ebodiment
desctﬂSIngtHﬂ p,tmeds ﬁydheqifrep(zyamndﬁ tlor CdI’IilIIdmlﬂdKVf formula (Ha) and the

N n1de in a i s car
comBuF R L h-ﬁ@é PR A Gr B o by B G Bt g thigro or
metgf mn@b@&obknmeabmt bade fRURS butTlR 1ipEE &SIEhiub! iRBFropylamide,
nprises treating the cold mxture with a conpound of
hthl% riwml%bweecldwtb( fuighleip (EfrpetiRysiygariglel fogeahvenats kamigd ov
l 278 u u

e BB R B P ERRY Ly By p gy e
proc@ss?_f@l(thlf)r chnerigs ccess; tbe colt enipresarit a campnindon fcﬁrunilmlkﬂC( 0)-X,

R R R T

nitrdpBedMdy Fro pRMRE, 2 @mpdunt bf fRref.evabl y DMSO to obtain
compounds of formula (VI), Y O The process further

conprises treating the coppoynd of formula (VI) with a
reagent P-7, wherein P i etected fromthe group

consi sting of allcoxyal al Kyl car bonyl ,

al | coxycar bonyl, arylal K aryl car bonyl and

aryl oxycar bonyl, such as t not limted to acetyl WO
2007/ 121339PCT/ US2007/ 066605 chl-ori de, acetic
anhydri de, benzyl brom de, benzyl chl oroformate and

di -tert-butyl dicarbonate, to provide the conposition
coi$E stdacpg obfthe hrescobimpouied fefthdr gpmatiges the dra)mertt lpé the

I | .|
comg%lﬁn%ooun%rr%t%la {\g ;Wr%u %dgalzmle 1% a SOhéFntt e?(u((:lb %(1)18 Hat 1 nfntefd to D F

DMEDJ &)THFE, preferably DMSO to obtain compounds of formula (VI),

CﬁCﬁ

(VD

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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I n one enbodi ment of the invention is disclosed the

process which further conprises heating and stirring
wo bw7nevssur e of the compound of forrmula (V1) ard/bswayb66605

brom de in organic solvent, e.g N, N-dinethyl

formam de, DVMA, NWP, preferably DMF, to a

A t he

oAl STRELAN WS 5L APRUE A0 o 0, BRI LE0 et e
dlcanbntlsrto,du peovaderbazgrhp mtmne@hmnglggxf duroontoond néfomxfnutaNHa) the

|t th f
comPhit GaRREL Tl onamirid uaRe” friubt i e RE L AU of
com%&frfdilﬂf&o&ﬁ.{ﬂgp(lm)t h benzyl bronide in N, N-dinethyl

ormam de to a tenperature of about 103 ct to about

113 4.1 f gden aRput 20 hdurs gp about

hexgogpound of ila (VIl1b),
I n anot nﬁodlﬂqceﬁh trocless+ al so di scNeBes t he
heati ng {Nirring the xure of th&comsound of
formul a (VI\) Fand benzyl brom e in N, Ndinethyl
formani de 9 a tenperature 88 about 50 "d'Pb about 60
"C for a period between about 20 hours to about 20 24
hours to provide the conpound of formula (VIIla), WO
2094 6&3&%@&%@%@qu(ch1@@9 Qédlsclosg-(ilﬁle%'%@c%mhl@ll Aftther comprises
describes treating the conposition consisting of the
heating apd srrdng fhefroimnt af th¥icdrthpyundtdidomoipOin @Iﬂdﬂﬁenfzyil’omhlde in

VI 1b) or M Xt ur there . in R i fined
orma R UL SoNBBUNE O et ) ol EpE 2oy
temREQHR of Whd i 48 °C edTRR t201C Bk @idpikiad 0BBRstwaerba®@t 4 hours and

selected fromthe group consisting of sodium
abowg g hepAtie INtgt sy PAPBEINSIEC Rith te 8¢ tfnhhe Aitipgratems.

' nh‘i El?otﬂcrrzﬁ&@&@d Qflb&ﬁh&ﬁdﬂhg g&&%%&ﬁ& ﬁé‘&heé‘t&!{&g%‘é ne

based provide a conposition consisting of a
comp@nxdmﬂfdsm@zf (\ﬂbwrthlbam(yl M@)mdeamd\éhiadimdaybformamide to a

temperature of about 105 °C to about 115 °C for a period between about 20 hours to about

or a meriod bet
~ O preyde t

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

Sy

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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formula (I \lIb) or a mxture thereof, wherein the P
group is benyl. The process further describes treating

WO bw7aoisposi ti on consi sting of the conpound of PEDUSDE066605
(I va), the 10conpound of fornula (1'Vb) or the
m xture thereof, wherein the P group is benzyl with a
paIIadlumacataIyst conpri sing pal |l adi um on cagbon,

pr ef pal’l adi uw ul Nide, nore pref grs
pal | &di dr oxt deg hydrﬁgeﬂrdonor zon
at nospherle d?ﬂhydrOo- f&mc acid, or R

cycl offéa&di ene, preferably fornic aci@N<\ A Bad vent
conprigy g an al coholic solvents, 15tetr hyd{ furan or
et hyl acetate; preferably tetrahydrofuran to Erovide

t h%he gsl’én%o f rlges a%xa% })e com osltlon cc%ng p%_ofq}le Comp?tﬁ’ld of

i nven I on furt | nc ocess epari ng

mﬂr@@hﬂdb@&orﬁ@uﬂd lo@ frhX)a, (V?Lﬂb) or (He)ﬁ)dxture thereof G)mafdrSR{ng

defuhﬁzp)anat ¥ %Foorfgpwalhe t[?i E%’&NEQF f i [ox% 5)r5 bégﬁ)ggﬁ a compound of

fornf@PNIS hIHAE OkcPOEBESIhY ga}dap nghg of RRL@S $h P £ALBORALE
or cesium car bonat e, ﬁre erabﬁé?ce5|un1carbonate and
m@femhcq

carbgnagososshitinonrheons] istt osivpo unpdlysfand Bipbe spbing based
hgangi tgiato d o(%ggn%c%ngog Lodeli o?a é%@%ou%ﬁegf ALY éﬁ7 g,lfl ogl%ound of

1"6r 6 or resen
formadt @Vy)sdr astigturathehiot, vﬂﬁtelﬂl theit @dupt B bIE’dzy{ DBA) proadssl futther

osphine D 2007/ 121339PCT/ US2007/ 0
deSCF Q ting the CORIPARIBLIONHBTY rﬁl‘f %ﬂﬂ&%ﬂ%ﬁ?%ﬂe@ <?‘9a> the
com%oﬂid dr-fBMtord gl @ﬁﬂh@%lgtué thBksRRAtAw! th@p%fé] (ifhberdzyl with a

utyl phosphany1)-1',3',5 -triphenyl - PH 1 Fhlpyrvolyl

palladiygiegatayst mrnmmmgeméadmm @ptcar@gérpaﬂadmrsth@drpw@v ol pallagiigm on
f
barui n@%?e {e?&alﬁ%g alu#nnl%d? xidf %?E‘Eé)r%ﬁgab? 20%2 F%ﬂéceh%m(%droxlde

onpou ormu
and 4 hﬁfrégﬁa donor comprising an atmosphere of hydrogen, formic acid, ot

cyclohexadiene, preferably formic acid, in 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),

(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



00 followed by treating the conposition consisting of
t he conpound of forrmula (Xlila), the conpound of
wo ooomaa3g XI | b) or the m xture thereof, w th BCT/US2007/066605
pal | adi um cat al yst conpri si ng 10pal | adi um on car bon,
palladiun1hydroxide or palladi umon barium sul fate,
r 2
B b e s R Gl e P
and ét(dﬁslphglphoapharh@dlr’ ogfénsipHeoylnli Id-[AdTldpyrarolyl under an atmosphere of
cl ohexadi enc, preferably formc acid, in a solvent
nitrQ @%ﬁpr|5|ng an alcoholic sol vent s, tetrahydrofuran or
ethyl acetate; preferably tetrahydrofuran to pryvide
the cofpound of formila (1X). The present »
i ncl udes Ra COHDO?;I&QQ;COHSIStIng of the
for the donppumd—f formul a (Ji'pY 6r the
m xtu P XN wha Y Hil chltor o or
brono; and &S selected frox e groupp consisting of
hydr ogef@al |, al K%y, al koxyal koxy?® al K&Xyal kyl ,
al koxycar bon al koxycar bonyl al kyl , 20a|ky|
al kyl car bonyl , al kyl car bonyl al kyl al k carbonyloxy,
5 to pr@meiy|ﬂ@qﬂ0énpoa1tll@9ﬁyipmstleapéwynpwd@é)ﬁ«eﬁm%@i agypeigppound of

I cycl oal kyl al kyl, fornyl,
fornf Wﬁ&%gfm’&ﬁ%%‘%}e%xy, hal oal kyl , hal oal kyl t hi o,

hal ogen, h ro Xy-\ hydroxyal kyl, merca

nercaptoal (CF3)2(110) C,
RAq S()) 2 ZAZEN-, (ZA
onyI \‘carbony at <k
(ZAZN onyl . The preseat AN enu g al so i ncludes a
conmpoiind of fornmul a (III)(f%%f_- NF2NYNH R12 500D
(Xlla) (XIIb)

tollowed by treating the composition consisting of the compound of formula (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),

R1 R1
N
N N—P

(lla) (Ib)

ot the mixture thereof,

/
7

-

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,
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wherein RO, Rl, R " and 12.1, are each independently

sel ected fromthe group consisting of hydrogen,
wabdoenyi339 al koxy, al koxyal koxy, al koxyal kyl, PCT/US2007/066605

al koxycar bonyl , al koxycar bonyl al kyl , al ky,

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

BB A B 3 R AL B
(CEL0h@) @aRKyO).Ridt, FalKyDLhiRgO (Halk-0gen;N-h 64 €1 Doy,

erocycl.e, drox hydr mer capt o,
(ZA@“c%‘t%g|(§%Bw?ﬁf‘??%}alk(%ﬁé%%E@?YLRE( S0) 2RAN-

RAGLSB)ehent ifRERA( 302 incldded, aNbmpo (s Mtﬂhlﬁéﬂl),
(ZAZ, N) car bonyl, (ZAZzZ, N) car bonyl al kyl, an
(ZAZ, N)sul fonyl . The present fnvention al so includes a
conposi tion, conprising a~cQapQuitd of formul a
(Ka), a conpound of formi)
t hereof, wherein Y is chl gro>¢

useful in the proce3$bmtﬁp&Eom£ing a conpound of
formula (DC). The present invention further includes a
conpound of fornula (XI)Q  H2ANyNH Q(XI') 20 which is
useful in the process of E;;garing a conmpound of
f omtrmica Rd Ko Rit> and Ryrderas pevantlyt hdectwhipontlesgrobp
fornmu Ha) , [ Ji [l b a (k1 ar e
cony BTt AR S e SorRbvabor b Sk B 5
alkodyesidiuhgalll,)a)kyWhikglbarb Snyl @iy Rs®Bh Al g ca torpoLy) dikyldfio,
the present inventjon, and ich is useful for the
allyp GB-FBTO B RO %awowa@%ﬂ% ?ctfmb Lfl?fawracl%ﬁaloaltoxy,
haloAIB% 8RIANyBIMBI YR el HelkrShrTBIME cye R MRk Sdy NS droxyalkyl, mercapto,
adm nistering a therapeutically effeective anbunt of a

mer@propbulnditof (Frios @liP4- (kY SQER NpRaP e uRi@A)y, Z1ZsN-,
t abl alt or prodrug,thereof. 1t Js.understood

2 7R e B SBials R POSEE AT Gy BTSN

hy pie atgas iidentisd Aar iyiclhdsaniohmernden, zamprishasde@npound of

overreactivity It is alsq understood that the_
formugingdl ﬁ&gmapurfdo?ffqﬁerraule $Bly); o aduixture shpreadpharsa)Y is ghlgro or
brotsef ul in the process of preparing a conpound of

formula (1 X), which is useful for the treatnent of a

di sorder by inhfbiting vanill¥id receptor subtype | in
a manmal conpr & adninis&éﬁkgg_a t herapeutically
effective ano f N conpo%;Lﬁf‘Me mula (1) or a
phar maceut i cal aocept abl e SNOr - priodiug t her eof .

It is understood th e 10di sorder i udes pain,
i nfl ammat ory hypéfal g , uri &y incontinence and
bl adder overreactivit finitions

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
0 (X1)
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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As used throughout this specification and the appended
clains, the following terns have the foll ow ng
worzanizngs? 15The term "al kenyl " as used her ei NnPCTIES2087/@66605
strai ght or branched chai n hydrocarbon containing from
2 to 10 carbons and containing at | east one
e T Ao s en At e el et B EPl R e
subtjzp,q:tl iarenaromall domiptieidg bdingtdr@pgylther@eprioPe pif¢ctive amount of a
3- but

comBo Tt G P B S R e RS o RS

unddr@bda that KXo rdRS indBaek iel, 8l MmnReR SiyFdtaladsky brigkPlBont@Snce
defi ned herein, appended to the parent nol ecul ar

and Wiagldsg pVeFRSIE an ok fleerndseserd qhéfptbéé@fﬁ?@fqd@ of a8
(6]

(Xb)S {Xcz @(93(%}&0 oxg{%%zseég%p% €ro@%{sj a6 mdﬂ;‘éhé‘ 8X¥rmula (IX)

whlcpemsy:fub X9, thandatrhnem;df@xysordﬁn oy trémbmﬁwalmdmydalekap)(qt ‘sulgpe 1ina

“‘2%3; her. ei JoTeans an al ko %/ gﬁ as deilﬂed her ei N
SRR LT RG T pAT EREP ATl Yol Ry i SUgE g
forn@lK@QXY At Racedscaliefccariblhanr prod%@g)ﬂ@&@nt @ik Wderstood that the

exanpl es of al koxyal koxy include, but are not |imted
disotdgr mﬁﬂ@tiﬁdaammﬂ%@%gﬁtoré Pﬁtﬁ?%ﬁé{ah‘&%vf%ﬁéo@ﬂé@%@%g} elaHgsty .

rm"al koxyal kyl" as used herein, neans an

OVCJQE%‘?(?/ group, as defined herein, appended to the
Defipgipent nol ecul ar m)| ety t hrough an al kyl group, as

def,i ned Eer ei‘ sent ative exa

it B oo

3048 k‘&%t lcf)tfﬁn and éh%%%pn‘{%%]e% ctlaéras, tlae following terms

havettBE toubuir%&n%ﬁﬁighyl 2 et hox-vet hyl, 2-nethox-yethvl,

and_mnet hoxynet hyl . The term 0/<kmN -carhbonyl " as

us e Hamep eﬂ}ilregéﬁ@e%lﬁerﬁpklaws §rBtght A meRi gt carbon
cont@R g%%ﬂzwm &?b&%raﬁﬂtcmﬂ% %% Rhst TRL ElHord BI:OMB0 bl bond

car bonyl group, as defined Herein. Representative
fome)d éxy‘p}hee@mﬁfalaif k\@(xyyrhpmmy]&eprn@hudeq expupleap€alRotyl include, but are

not ]fné]]tetd tBu?L%W% s ¢ %@%1(; 1] ?h)X Zﬁ;ﬁ%pe%gl? ﬁ] %%%QPE—iéLﬁter%m%—hexenyL 2-
hepte@ll, Roxy@ar bBydal, kid 3-dag&nyised herein, nmeans an
alkoxycarbonyl group, as defined hereln pended to
t hd hp e rlkaBl @8 yrearhcapiarspng i Slod Brosn, 2l de Epedgbeé% apggnded
HehiAeRoRENS foicReRIESE Ve A BXRTRLES iR les of alk
ot % c?xycgr bonvl ?ale{g) O% %%&J ﬂtt alrr%lpno% Itllvr?le?%nép to, O
mchiée kﬁmeitehm)x ymaﬁcbwnyiepmmdthox;t, ebhoxyZ ardpory Iblguixy | tert @nubxy,
. E %X}/car bonyl et hyl . The term "al kyl " as
pen gﬁyda % means a strai ght or branched chain
hy dhe éambamogamkoay s Rged Kc@éh,|méaas A0 alEeyecuR hOfEined herein,

Representati ve exanpl es of al kyl include, but are not
appqnﬂ?ﬁ togfie paentaelpgHlar gy thropghginopery grasp. Prdspyed herein.
Repflgsscg%genﬁ% ;Xaﬁﬁ)%eesg)gg%byyia%k%gzy ngl%)f}%: bul %%OEMFMédXt)?f m@%%%ethoxy,
ethOZyrﬁ@tUwyealrlH)ZFqﬂ@(myythQXﬁ 3- d| mst hyI pent yI n- hept yl, |

ct vI y nonyl
car kox a%nl as use dplrh énrezé S ﬁtn alpoxg I%rsoug as d fﬁlecll herel Bpended to
the palsgtd@dlcrcnledrnhety darqmgh ap pib}ﬂl gedp, hoddihel lpaire rﬁepwhewl ea:mlples of
rhon
B R e P G DI
methgryenegt |imited to, acet yI 1- oxopr opyl ,

2, t r - 0X0 0

2 MRS NRRE P R BORMS Kl TF 3 9 9R R0 i,
appeadedatokiit partonylecudpr aupety @sough a carbonyl group, as defined herein.

Representative examples of alkoxycarbonyl include, but are not limited to, methoxycarbonyl,
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defined herein, appended to the parent nol ecul ar

noi ety through an al kyl group, as defined herein.
waepresesd ati ve exanpl es of al kyl car bonyl al kyl P¢TU§200B066605

hut are not limted to, 2- oxopropyl,

3, 3-dinethyl- 2- oxopropyl 3-oxobutyl, and 3-oxopentyl.

eﬁmlﬁgﬁkg@ rdQEﬁ%h&% xy".as used herein, neans an
al kyl car bony gro <" def i ned 20herei n, appended to
th&hpam@ﬁhkngkwéuhﬂﬂkﬁbMBbydhhtmu@mmamn@kygﬂnﬂmmﬁuwoq%as

resentative e l.car.bonyl o ncl ud
e G TE T 15 P eaTEs: mScePy T PR S bAg kg detined
here@ d{ebf%rsémh%)ékﬁ@ﬂ&(lﬁ)élk@x carbonylalkyl Th@ude€hiare not limited to, 3-
"al kyl sul fon as used herein, neans an al kyl group,

SRR T AN et R RATE ettt e AT B
nmo 'TﬁE YCntnh Ias fed l}{'gfeﬁf] )ﬂeargor aoéfﬁl h@ér Il(!Hg hﬁ? Bgdrgcarbon

5Represent tive exanpl'es of alKkylsu ony i ncl ,
conthipingdrcen hot 10 ¢cambéredotns, Rqatsh:ytastd efiamlpley of dhkd HdeyJ bta are not

timield gt B E it Bt S M BER N T SR RRR ki W pentyl,

1sopém§7191€dabb@dtym@4h@iyy 3t AEBPGEyR 29 ifndihyBEOE, 28&1@5&&@@&@@ NBeptyl,
exanpl es of al k¥|thl0 include, but are not |imted
ﬂOC%tmm%P%ﬂﬁFc ethyl sul fanyl, tert-butykul fanyl, and

BO%é}lérﬁlu‘af %@Ml)onyl as,us d ﬂ—ggntrﬁéz{ﬁs af’ilallﬁ%{l% ur? %f’/déﬁ%@(@h rein,

her el n, S a stralg or branche dr ocar
amxgdahpﬂbop@ammnn©aﬂmmmn@yﬂuomﬂlmambumlgbandeﬁmdhafm

Rep B EE RTST e Aarnas SFAPRRGHe ToRLT LB 6Dy goproy.
2,2-di@tthki- bt @doyo, 1a@@%h@znyhd 1bxps@pynyl , 2-pr opy nyl,
3 butvnyl ; 2-pe nyl., and | -hutvny I The term
" aryF terigs %@ﬁbﬁ@g@ﬁh asn@%%er@nﬁﬁwy po glkgepborgt grgup, as

defirRb G¥RA, Q%L%ntdﬁde {o¥ %Qé&ﬁeﬁ&n&%&ﬁﬁ n‘idl& 1Y ghezm z}ﬂg)@ g%:ug RMefined

or noré sed rings is a p enyl” grou yclic
hereinu Sedras¢magivs ysinaptes draécykeménptlﬁlkﬂ efcthialy ut pheemy limgred up 2-

fus . a cygl oal kyl i ned herein, or
OXqﬁﬂ%ﬁhéigﬁﬁgﬁX%{ﬁP% ﬂ'%??@ﬁ%ﬂ %ﬁ'd§%ﬁaﬁwhg systens are

eX @npkdrini "alityloyrbanydb:gy &d hised hug g michGn 2By EhLSIN ISR, Edefined

a cydoalkyl group, as defined herein, or another

hereighatipndegh upc PREpredemtaa ey Bxaie! WOFENAY. RARFHELIve
exan%és FFafk 1'89&)0!15;1 1§gu&eobutaa% H&t%ﬁ{é}{' ? a@%‘tggi’(}x\’{ethylcarbonyloxy, and

[ uorenyl, 1 nde , napht hyl, pheny
tatb@ykahymwmmaphthyl The aryl groups of this

tion, jnonal | bstitute
or {EC LB e R GuRPYl PRttt s el bt st
appe@H&De@ythe gﬁrkﬁwak&mymm@ I&ﬁ&ygﬂ &Kt fonyl @ad dpO Xy de@in BORtEin.
al koxycar bonyl al kyl al kyl car bony
Reprgpqpiativa EHEHs It ﬁ%}ivlsulganpzwea% éwy%r% RYL hnarqéypsfefthﬂmlﬁonyl and

eﬁ1§&§¥1fh|o al kynyl , carboxy, carboxyal kyl, cyano,
cyangalk I, cycloalkyl, cydoal kyl al kyl , ethylenedioxy,

f offhy Iterrnf"(alkyrl;&hal tsydsed hatioahkas yn alvpll goark yd defined herein,

hal pal kyl t hi o, .hal oge dr ox
appeﬁﬁ?fﬁgﬂ tg% 8%??%53?016%?%‘5‘6% %ﬂ%@c%ﬁfgg?%ﬁ %ﬁf‘%?%awe examples of
alkkyldtinlhude, (54€ dicNbalikttd, n{ededuiGakBgRMIfanyl, tert-butylsulfanyl, and
§ZCZDN)carbonyIaIkyI (ZcZ, N)sul fonyl, -NRAS(0), RB,
hexypsltgpB) , OR', and - S(0) RA wherein RA and 12,-, are as

defrhngdy ha@sryﬁﬁ'nas 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 "atyl al kyl" as used herein, neans an aryl

group, as defined herein, appended to the parent
woidogaril3ay noi ety through an al kyl group, as defT/nem07/066605

herein. Representative exanples of arylal kyl include,

but are not limted to, benyl, 2- phenyl et hyl ,

PLAPY s r

car Eg%(ﬁlf/l §7£ ela Sué%ﬂﬁeé%ré Pﬁ&ggg %%r%agi{o C%Zor a%@}plfc 38 tMyclic fused

ting Tsent eherethcae bo)qoact fdytht fired tisgds heh@yhgromeahrsy@nc fused ring

vt Y BRCh et ST 0Lt M GUGH RO ARETC B B gaherein, o

anotHefjhagd ghaipemicydRepises ng altcR aeXa@PlpBSediy a bicyclic fused ring
car boxyal kyl include, but are not limted to,

systeEy %%(Wectyrﬁlwlkyl Froupaitsiskyed B, argoderRmEkEptbpy |

Repl%%ﬁﬁ%vé etm Cplé‘s\éﬁﬁ&l iR 3R %ﬁhrﬂrted%?&}ﬁhéceng!}'aﬂﬂ& P-
term yanoa as used erel n, neans cyan

fluognypipderak natdﬂh;rh,qdlehﬁ red mtrahm:n@mpbdlyt o the parent

| A th h K , f i ned
ner B AT repvegat ar et inprester PRt b S hortide,
subsBtikn @ fiRlcp@tdehilydclcedd trom ﬁy@@p BIEI){W blko%mlksy;ﬂ m@a@hmyﬂ
and 3- cyanopropyl 30The

alkoyspP Y Weoatienrong il él‘ﬁédaﬂﬁ‘éﬁaﬁw&]p @kﬂ?aﬁ@org%% ﬁ&charbonyloxy,
alkylg:lﬂg)tnglr ﬁi&llén %ﬂ%gﬂgg cg{}g% %?ﬂgg%l@t: %5%8 W&Eéycﬁa&ﬂ,
cyd(m}lhylalky]e nlihyllenedog@oﬁ@efmyll forr@y1dkﬁh@ﬂltaﬂdoxy,énbadeb@@ﬁlwthio

t cyclo k I * as _used herein
halogdgr sy IR BB el wER S PaS R DB o
<zcm?ﬁ@>ﬂ mtﬁﬂwaﬁfonmmma FruglaL AN ZAVK)) sufbQUPNTS (O),Rs,
|ned her ei n e term "ethyl enedi oxy" as
S(OYS Bt e r&Ch;Raelieiain Ba 2y By 222y é@ﬁneérhé{?ﬁj wherein the
OX%YERAl'Q 1k‘§7f” ats l[l?ed%e'?éﬂl ensdl axy, 9%8%9 a?&&n@&%@x‘%ﬁe% ended
to the par mol ecul ar rmletytryog one carbona
to tlt@amnnglob:c@anmmbertht@ughl myalbyl gtdve, @)@:@eed ladrans Ro;ﬁretelnatwe

et hyl enedi ox r u are tta hedt
e AR e el R gk s Sal sttt T P BOR S RP P!
and P @ORPAAQ- ﬁeds}ux rrerrber ed ring. The term“fornyl" as used

her ei n, nean -C(0) H group. The term

" f dPerjAra’ l@iﬂbOXBas@‘S vedderdh disnnedfrhgsmyl group, as

de h P < Cc

Tor a5 TS e B T ot b P B e e rein.
appetﬂéuhﬁo thap@‘éntonoléhmr ogesty tasughsadhlfyegmwiip, as wems! he@lin.

The, ter

Repiigrbarht <R odePeacts SR P sgen i drriat nepePy, >

carb@@@ﬁﬁﬂ@ﬁ’dB@arbb@pﬂ?’yﬁm nol ecul ar noi ety through an
al koxy group, efined herein., Representative

x ARPIEY TR POECR ST RSt de ChgeWar e not i nited
t ° ThE QI QPRLRARXY s &ed BLMM &%&xg%fbéaﬁof rf)lﬁ}yo Qf QOREA®X¥in,

2-chl oro-3-fl uoropentyl oxy, nt af I uor oct hon. Thé
appendedno'thaboadidhsleasar nsedy Hepeihnn ahle/agt@ua,t as |defarstd henan.
ed to the pare

n, as.def.ined g rein, 15a g
Rep T BRLT kTR gt 5 L AP B Sl AT RO Oy B! ad> wePTHBH
cyanB@Jfiejl nd Bephiepesiyat i ve exanpl es of hal oal kyl incl ude,
but are not limted to, chloronethyl, 2-

The term "cycloalkyl" as used herein, means a satarated 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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fluoroethyl trifluoronethyl, pentafluoroethyl, and

2-chl oro-3-fluoropentyl. The term "hal oal kyl t hi 0" as
waised1esei n, neans at | east one hal ogen, as defT/nem07/066605

herei n, appended to the parent nol ecul ar noiety

t hrough an alkylthio group, as defined herein.

20RgDIESOUNALLY Lo EXAUPLAR AL, Q@L‘%aﬁl&thg)%' BELY dertthe

are not limte [ uor et thio h
oxygthetoarsad rtlyd c;thylastdmg grohpnei antachdan ﬁlaaparmlm ooy hler moiety

o G Rl BB REL LR e Lo IRRCEN

cthyle@@BdxyQReuphet eERAEDM tho gapeNdeBtdy nséig etreeHf kvdmdjabét carbon
group consi sting of O, and S. The 5 nmenbered ring

aumédhﬂ%$&§S%Wﬁﬂ&ﬁﬁﬂ%ﬂ%onds may contain one, two, three
Or ThOWrmMeS 1R9ER WZRBE LB, mORS . %@Pﬂ%@up&t om and one

oxygen atom °‘one nitrogen atom e sul fur atom or
oné&hoxyge iﬁoxakayﬁ rasepel Isutih ureaat oformfllpeod, neddieed Herein,

ri.n ntai ns three double b nds cont ai e, .two,
wrfrBe B PSR FS G B SRR Bge R ekt

ONEheXMGEMaIBL @m'haﬂfgén'ndstds&ﬂl@dﬂelﬂtrﬁéﬁn@[@ @re1subif.ur

atom one or two oxygen atons or one or two sul fur

at 38 LerPhdalgalbpxy6 2B deee ety b iy ok dalogthacieged gerein,
appenll& &%@P&m&%&‘ééﬂlﬁ% %xugeﬂ(}r i h@ﬂ%ﬁﬁ&%ﬁﬁ&%&éﬂm

or any nitrogen aton1co tain e hetcroaryl
Repﬂé&}maelse ataatplase éxlanidgsndidabmocy shilenitvd tterabaryhethoxy, 2-

AuotoBod S o bR eblour > b I nd sERs ARG SO,

PY Imhe kdmyl ”,halbylkﬁ’d @szulseey hereﬁyﬁlleiﬁsdtt eyt on@}ziﬁlagdnné@ defined herein,
pyrazolyl, py rrol¥ tetrazolyl t hi adi azol yl ,
a

app@ﬂﬂﬁ%&@otmpare@tﬁp@lﬁ i 1qqigty Py angiey] giopRAs dyfincdgecin.
Repxl%ééhYa%'vé ‘éxa'ﬁﬁﬁc% @%ﬁl}éklk;g%%ﬁlgﬁ;lfut%e bt TRIRE YS 'chl%romethyl 2-

het er oaryl fused or a nonocyclic
ﬂumMeﬂEk@@mybnwﬂut@dmnﬁxuoayﬁkmdﬂk@ﬂmné%&amqmmg¢ycI|c
roarw t,0 a cloa ken or a ,nmnocy .
15 537 P pBE Y 3 R FRET T PEY derdh o GPRCRAS ot hercn,
appel@u&yfbl the phreheheid¥dr nhSet erpegt Schlity@hioheoRa heMfined herein.
nol ecul ar noi ety through any carbon atom or any
Reprepyantive graapile Oé%ﬂlpébﬁé?@% oMt HF ﬁéahrwtft%tpntﬂtﬂﬁéfomethyhhlo

bi gycld G lﬂ@tte%agzr gé usegeﬁglreﬁlsﬁ{é At II’MSH&:EMC%?Q&Q}Q 8r talglcychc

bi cyclic heter 5includé, but are [Tmte
hetetyaryti ”ﬁhqjlazgd)q;};hcﬁe:rﬁz@yfrﬂnam§ br 6 b@nﬂn@temrelgrcyhpammg at least one

benzox d|a ok, di.h oI|n
et g R KRG COUUM BTy 0Py FP RS of RuRp 8y, The
menibB RYUQbhiak tw a@dim@wﬂdd infiy | con@ihl d1R| dwhy three or four nitrogen

t et rahydroqui nol i nyl, and thlenopyrldlnyl
atoms, one nitrogen atom and ofie Oxygen atom, one nitrogen atom and one sulfur atom, or
one oxygen atom or one sulfur atom. The 6 membered ring contains three double bonds may
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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The heteroard groups of this invention are option-Hy
substituted with 1, 2, 3, 4 or 3 substituents
wo odepeisent | y sel ected from al kenyl, al koxy, PCT/US2007/066605
al koxyal koxy, al koxyal kyl, 10al koxycar bonyl ,
al koxycar bonyl al kyl, al kyl, al kyl carbonyl,
rhon I sul f
fuse@Hié’ %ﬁ% @9 8{ frlngx{)cyc]g:la}!i:%%%g?lr}g%%ﬂ t%é)%;éﬁl%h\{@ﬂd o rﬂﬁéfécychc
hetenyam Emtckgd 3 moyadydal Heydroargy dba Iblcycthalhkt_;ckqar;éustmlneﬂe@i toxlys

fornyl for l.al kyl , hal oal kox hal pal4 .
PR PR HIGC KAPSEHY VAR ARy OhyHr SRy AR nitrogen atom
contaﬁﬁ&d]wlelﬁ&ﬁd lﬁ&;}éhc H&E@a@t Re gﬂ&&@a@m&hrﬁw&s ofMbiycRs heteroaryl
ZcZ, N, (ZcZz, N%alkyl N)car
includg.ppRgecr Beitedi kwmmléz@y egmf%ﬁgh benzqyiisgyloyenmpadiazolyl,

Clnn%%g?%gﬁd%nghM Q11hy§()ggc$)ﬁom# rf@rlo 1%2%121 1rrdo {€ as

rein he t'erm rocyc used
moqhemeWhpqﬂemgKbqiowamhmmeeqﬂdempmmetanéﬂxam@gmbnﬂ or

i ght nmbe t t t
naBbLIaBAC! o et ot i har gy Etp Eoner St G ot +or 3
subsfutA @ GRRpeRXN GERIecRA Groshikdiil, 2lkbE), mhégalkmgbgalkw ng
has zero doubl e bonds. The four and f nbered ring

alkorgarbpaylgiksygorablish akBomkricateys Plkyl??ém}a&ﬂl el#ﬂgarh%@loxy,
alkylﬁegﬁ)glg allk Mo, a@n f‘?ha V&Qrbgg%zj QLI%OQ;%Q}S cyaIBe t i e@g:@ouﬁéy ght

ri ngs ve ze one, bl é
cycld@bqyuéayl a—t&n@emwoﬁoymwefogmdaﬂbs mﬂoatklmey priesibpt hilowigiihioon

b t hed, to th t
SN R e e e S T T e
(Ze mml sz m;N)‘taltb@hgcongNbdaajdﬂgilelkﬂbmczgmsurf@ﬁylI NR,5@0.R,,

aza clo[2 1] hept anyl ,

-S<O 1, Vﬂfé%@ Bnynd AR dtirpr herein.
he)ﬁ’lg }(gﬁlo'hy@,'fd%gﬁpﬁ Qsduse(lj] ﬁé@lﬁyfy}‘ gg)r z{:ﬂhpee( g')lﬁ'} ﬁQ'e six, seven, ot eight

25i ndazol yl rpholinyl, octa oi soqui nol i'ne,
merrmemelrralglcnytlal,mr@ Qe ror v &Abtgropmsdndqplemdquw paddcicdi frqrh theagrdup
teroc

conss P aE ARy RORVLAVIEE R 47 8155t 1 GRATTS PR bR e TBE Pt Rl ppds

The Tourdnd 8ve RknmbedBSE hidierd & btdRpBRARBAL! Yhe sk ﬁ@hﬁs«ér&irr@@has
Acri d, alkox% al koxyal koxy, al koxycarborw ,
zero g iRy &9 4hlg, Poglicy | he ssvwﬂéé%g%ﬁvmber&ﬂzﬂng@h% H§ IR, tWO, Or

threﬁ&?%%nggy’khe ﬁ&ﬁé%&%@u}ﬁ%@ E{.%Lfentllaﬁlcgﬁté(%hed to the

al oal4l, halo hydro ky , mercapt o,
pmeMhpb@ﬂ@upQﬁyGMnyﬁlaam@mo%@m(%hemheﬁnnkhydrBmy&wa@ﬂve

xSy BRI RYr TRRL8 (e BT eapbiogSPALED B

azableydb[Q0y1.| g @b, aRadidaf heﬁ@ldydhenHLgrzeplapm@lgﬂrda@odm@ZH> ¥l
parent nol ecul ar noiety through an al kyl group,
indaggdyl RegphREpSiosahyfesp @ linat Pkl?ém@?%{r@w‘éf@f&ﬂ pyRlingy,

ﬂ%ﬁ{ x¥akkyhoimghige, but are not limted to,
o ydng nEt% ?#)Zlﬂﬂydroxyethyl 3- hydr oxypr opyl ,

2, 3hd hmmcw%ﬁﬂémwreseanmw@t@hhw optiohylrastydvbpityled T 1, 2, 3,

term"nercapto’' as seg her ej n, ans - I ou
or 4 g i BT Ry s Lk TRae PR Sbans TR
alko e ArBaRY] oaugfxgaémﬁonyasm@efalkgﬂeﬂbbﬁﬂ eﬂl{ylcaﬁ@ﬁpl@kl;d elyltOfdnkiealkynyl,
parent nol ecul ar nnlety t hr ough an alkg group, as
carbergt Feeer TRERE] hploalkoxy, haloalkyl, halo hydroxy, hy. roxya]kyl mercapto, nitro,
piperidinyl, and oxo.
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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Representati ve exanpl es of mercaptoal kyl include, but
are not limted to, 2-nercaptoethyl and
w@20venziapt opr opyl . The tam "met hyl enePi DK§200AE66605
used herein, nmeans a -OCH, 0- group wherein the oxygen
atons of the nethyl enedi oxy are attached to the parent
r
Repfgﬁén?a%g% %an{??étsreog%y(ﬁaﬂsagiugggl 1‘@@; I'bﬁpﬁ%gﬂg&‘éed&@ @%%@&%ﬁ&} 2
hydrohettyd r3m;fdmxwwgﬁn2 #}ﬂdiyéwym%modl Bretlad- 4y dexitepei.n,
rre ns thase oups |e|r&tende %Lect an am no group
REFMURFESP IR BF 85 Rt %egn?j M g °89nt heti ¢

pr qGe @dﬂﬁlesnera[aefa I" @l ufd e RYE P pfiOF Retchhtg g@f%bﬁ)ssde@ih&i herein,
acetyl, benzoyl, benzyl, benzyloxycarbonyl

appengechipt the pEpHERg %‘ﬂﬂfﬁ%ﬂﬁw thrapgi Ak geaP Lo 94(1“@31%711

t
Rep PR UL BRSO A i P St
and %umagrwml are outI ined in Protecting Groups In

ni c nt h 3rd k Theodor a ene an .
Pt B R et R S (T SR8 a8 Wi e
oxygkR 2QR8 Thid rlne@lyuelmecﬁd&@ 2@ dirac Ao TR FREr@ X lec@Bir #9RE through two

her ei n means =0. 20The term"P-Z," as used herein,
adjageppgisb %P%‘iP’fﬂPogen protecting group, selected from t he

9" Q4P (&RNG R 0 gse‘afhe@é@méh&’ 'Noagt‘&}ﬂ}écaf bonyl,

al koxycar bonyl, arylalKyl, ar) nyl and
ar %oxgrmambmgyﬂl prd@raghg glroepl 2 1gSI€<d) besinj meinsdleoso lgtou@s éitended to

ted t yk k
prot%ﬁji an g]%lmﬁ%%?’%% %%%ytl d%srmagfg: redcugns (?U-f—%lc a{r&ﬁgt}é ﬁrocegéreﬁ ﬁ%kerred
nitrd3e PidlectiN® aidGpDars QS Hededil, Hehat, bezykheeh@el (f(]be)"nfdrhel

group 25consi sting of hydrogen and al kyl .

Pheftywﬁ@ﬂmem— @X%@?ﬂﬁéﬁe@nwrt acegl, émﬁé}@ffwaféhﬂﬂd hat i s
tr1ph%§§71§1gh§ﬁ<n§t§d9 %nl%dﬁa&uﬂblﬁg% $4 Jn@edgée eyl B Hloups are

e ter fon y as use
out]mﬁhmsPrateeiS(g(Q}youpgIro@maniElﬁgnﬁlemm‘d EA]ZI NeddogesWi §e¢j:ne and Peter

r ZA an
G M BN Do cHe™ Par-des HEReSt4F WEFEYY e frough a
ni tMhegem "akedms &l BdrdnZnesk e@ach i ndependent |y
sel ected from hydr ogen al kyl, al kyl carbonyl, forny
ar ybe ger ‘dr g1 b K hemihreesnt By RIRERPISE OB g ﬂzec}\ﬁrom the

groug Q:Shéi'%%ﬁ]o@ Etﬂ(o },]p’] Qfl?{léaﬂggngﬁ Qlk!:)}@ycat%ml}n oar%%l %lm 884 and

cety Renyl-am no,
aryloayceﬂ;drrybtﬂryﬂeand Rarouph éctuele tput' {1z AZ lkmnaddWIalkyJasrbussé,d
u as defined herein,

alko}é?ﬁf)@ﬂ%ﬁ%%%ﬁ%d %@'zémﬂ ecul ar noi ety through an

al Ryt 1 @mom,” Basdiefcr i tndias €kubstifieprBaenicaicted@om the group
exanpl es of (ZAZEN ) al kyI i nclude, but are not limted
constsgng ahiysseast RYe 2lkd- (et hyl ani no) et hyl

2- il 'E@Inh%ﬂ a'ys'll %'Ek)k{) Hséﬁiﬁgwﬁﬁttﬂ%'@@&&h%&ﬁws -group

The term ™ car as used herein, neans
consEAzghEaﬂgﬂ@mp, anelsmwyil ned 5her ei n, appended to the

ﬁ ée&mh &1 gqrﬁzﬁ Fas used%te}/elrg I%e%ggs!lq —S%Oig ér%glgyl group, as

The term "Z,ZN-" as used herein, means two groups, Z, and Zg, which are
appended to the parent molecular moiety through a nitrogen atom. Z, and Zj 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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Representati ve exanpl es of (ZAZ, N)carbonyl i nclude,
but are not limted to, am nocarbonyl,
w@ evhyil3aam no) car bonyl , (di net hyl am no) car bonyPCENS2007/066605
(et hyl met hyl am no) car bonyl . The term
"(ZAZ, N) car bonyl al kyl " as used herein, neans a
to

or AR NEBLITYBLRUR 08, CEl Do NEE B O JopREnded, 1
ReprtQuabetftive edinipdaseif 17, Repnleg gmhgdle; ve agxampbhesd of, aminomethyl, 2-

et AT b R R o S e Ry s BRFs Oy ) et hyi
an¢hé Ed}mm@szMmrwyc%m@JMe}a@trﬂ%hsﬂhg N Zgrml , as defined

N) sul fonyl " as used herein, neans

here@p &Pﬁﬂdf-‘aﬂswd%ff PHEY nPfé?Céliaﬁ moéﬁﬁb Gyigsd g home %9‘1‘1?9 At defined hetein.
RepfdQnil Q{a ds@ffY7z 1A 1 ﬁthPQ A %rg %%y]%mﬁ‘;}ﬁt 1&181,%%0@1

herei n. 15Represeht’a |ve xanp 8s 0 ony
(methyia:rhw@marbbmtfl @irecthgtminojriatbedyltand (@hylmehylafngrydarbonyl.

TR Ko Ay HO PPyt i Ty A s AR <SR p g

as ddmw h&cmﬁﬁx’:}féﬁddd\/h@ 16 PHEE moleculd tholy m%ugmna&@ group as
appended to the parent nol ecular noiety thr ou
defingflhetsge rRr grmtage eéﬁaplzw%%zewfhrbpﬁﬂééé ittt not limited

to, (ﬁﬁh?&gﬁﬁlyg ﬁﬁﬁ‘glhis(:%&gléfh%%)‘éé’r‘oon Lyl gar bonyl, f0f nyl,

presentdtive exanpl es of
((dﬂ@]@ﬁldminommbudﬁ)mdnhm are not limted to, am no,

me | am, M no, enz | am n
TR R TR 35 b e REREY Rz DA MG T Ring
herehhs%eh@dfcﬁbrﬂhe ]ﬁﬁaﬂf‘m(ﬂecuuz&mtgﬂ@&%h aas‘ﬁllfd@;ﬂ g Re¥eehddl herein.
appended to t rent nol ecul ar noi ety through an

Reprgpq@f,th@ F)@wles s adonEriggiyle, lﬂéﬁf%@@ﬁl’frﬁwfl% aminosulfonyl,
(meSYATRLRSIEOL ((émeéliu}xgﬁ&%tgfdnglqnﬂq&h%lg{éLhy%?xﬁndjQﬁfoh&rlm ted

| am no
2 (Fd:ha nﬂmHyZ@ﬂ\hb)weudag} Iheramdm(eettsrrwbrgmdpy,l %dnrldo?)ﬂmmwlare
Tge te %7DZ car %%% used herein 32 h
wpepdi i bargignoly SRt Rael REoRle de il (hae e
indepa@idefdy s¥RLRE tloat hydabeh yalityl) Aliighbang AoBeYYlryIGhe Wilallas
defined herein. Representative exanpl es of
Repregamting eyl “icfroNutie udpit arﬁéwhbmltfd 19 praipot gethylamino,

aceq@z{ﬂnﬂg 0[%5 Mlho glﬁﬁ 1% n@%rﬂ%}k&%ﬁ%ﬂrmno

(di net hyl-am no)'car
( efThy kamet Y4 ZamM) nlbyl ¢ w@g@ytrem\?,@ffm a-&NAW., group, as defined herein,

v BRI 855 S b TERBR e o

Repich@tAtiae eﬂtmpml&@é@N)ﬁmﬁeﬁcyudehmugsm@mmﬁdeayd ABNr I thy RS-
defined herein. Representative exanp

(methyarpingycslal Fodineahdypinp vl gl <€@M¥H%Yéar@ia@mqﬂmlt ed to,

(a " as4ls Y, b )4 e
ang‘h?%&ngg%yﬂ ;n!ﬁ%%%i ar %O%E%%&H rID@HI% R2L2ENE %méb gtdg%ll d
hereih( Mgd@cﬁt@lth@p@téﬁt nageqylgle cholesy mrwghmgaﬂs)nal FodDhb deﬁned herein.

RepiRifis Bl e Chon T B RRS o b2 st EREL g iggborn

(meth@R@ING) cai%%mle@ﬁﬁ&taylhrmoﬁﬁmﬂ%d odth{lAeONEEH ) @Eb’dnyl
i nclude, but are not |lim , am nosul f ony

( MePR{ETEM AT Fﬂfrlawlalkyt dﬁw@% Wﬁ% MEYS @ <fzg%w>carﬁenyl group,
as déﬁ%%@)%tjgﬁt %%dﬂgkﬁ#iwﬂoleé@ %%%?o%ﬁa a‘ﬁ"& p%ggﬁ nt

i nventi on re nane CD/ Chentket ch ver si o
defir{ed énaiio dﬁqpmyntﬂ@maxareplleﬁhié(rﬁcgbhﬂyaﬁb@uéhlbﬁ mehtde, hurare not limited

o G ERE RnE s Ehe U eh R R R (PR scnemea

((dimethylamino)carbonyl)methyl.
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10The compounds of the invention can be better

understood in connection with the follow ng synthetic
waehenes3and fol | ow ng net hods that il ustrat ePEI/ITBANE066605

by whi ch the conpounds can be prepar ed.

Abbrevi ati ons whi ch have been used in the descriptions

of ¢ ARG o hat Na) ; Mg
For G o el Ko e TR R T ER T o et
heret hpgrenddBio DM Frort nild¢ublic metidny thirougireandutfeny! BB, fsaletined herein.

Rep Y b G R bl L AT SRREIRY A oy,

(metBiht] o) statTb S (Hifh B8 XAneS st nd@l HAl(ethileR§famino)sulfonyl.
dii sopropylamnc in THF between 0 C and -75 "C, MIBE
3 f oF-ORBEHYT Oftths RIeHRfIYIcRERaTere trped PHrCl tearbiihortean:?
(devdldped BY AdvaBQICHhERPSI P&HUILEM @M@ NMdk@RS, N MPRIHAJdkvEre given names
suitably ran ing.&roT;a out 20 Cto about 30 'C. 20
that BRHE o%e congiStent Wi AC nomenclaturﬂs shown in Schene 1
hal oduor obenzenc, wherein the hal o of
Shhalofluorobenzene, Y, 25is either chloro or brono,
SCiSHén treated with base including, but not linited to,
10 |1tk UM BbrRiQ BF ORYARMATSE Aol HdMetted hidddistBd in connection with the
di cycl ohexyam de or_ an equi val ent as known to one
follogiieig dyeidreiiqschpiaesand, follqwiag gsthpenthasiletiragesa mgansggrwhich the
i Im 0 hvdr of uran, methyl tert-butyl ether or
Cmné+%%%§%j%ﬁ%%§%&getmeen the tenperature of about -50 'C
t 0 Adbautatie?BwlGch bavedbautsed it thealbatiptiGnshduhsschéotbd ovabe

by treatment w 0 nds, of formnul =0) - X,
examsyhiioR™ ?f&wﬁ@a ff%fgﬁ%gmaqtm%%m&ﬁwﬁ%gﬁ% dygngtlyl ether,
15 DME 00 S-diafekinydididfnide ANBIBOX3H dBketil EIRRINGNOB K, foMithlum
provi de conpounds of formula 1. I'n the instance where

diisogr¢pglapregerglionean hepaeppsedduphi slogedeidan oy 2.ad¢ bripkiiied iby
o L . . y i
e L Dy 8t o PR P MR BEE L B B TP g
methyhektitleylethtre Thidefoo fetdahidno fumnditifsofpoapytapiraerd”’ or ambient
tetrah.d%?furan &t ate eJatuEe Qﬁg en about -70 C
tempegi i SHfaPh78netes 1o BB T HatrY Yol owed by the
20 10addition of R C(=0)-X, followed by the addition of
an acid such as acetic acid or a dilute aqueous
m neral acid, allow ng tR®ehe#msture to come to anbient
tenperature, yfoll oned by paytitioning Retween an
aqueous and ¢rgani c sol Jent|| followed Ry separati on of
t he organi ¢”s®j ution a ntratio conpounds  of
formula 1 reated anﬁyar’ous
hydazi ne hydFat & under Reat
i ndazol es of fornula 2. 115Conditions far the
cyclization include heating L:/gptmeen about 50 "Cto

about 100 'C, a mxture of the onmpound of fornmula 1
wi t h anhydr ous hydrazi ne or drazi ne drate in a
sol vent includingyut pot limted to , DMBO or TI
IF. Alternatively,] conppbunds of for
hydr ogen atomin s "_gay be conp S B\
hydr oxyl am ne or ?ﬁated hydr ox|) ind to formthe
correspondi ng oxi me. The oxi me may stabilNi 7g the 20
fornyl group of cagnmpounds of formnul asl. %ﬁe oxi me may
be utilized directly, to formthe indazol e by heating
in the presence of hydrazine to provide conpounds of

formul a 2, ound f formula .2 when treated wt

o Agehe i BRa  Bi 2 e D R S gfapgbobenzene, v,
25 is citREQdh@ED of BRI, kaweh tiditdeTth beRGhdQASs, bhofotexarphes 1iBridm

whi ch include acetyl chloride, acetic anhydride,

benzyl chloroformate, di-tert-butyl dicarbonate or

9-f | uor enyl net hyl
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25chl orof ormate, will provide either the conpound of

formula (3), the conmpound of formula (4) or a m xture
wmboobarizze he conmpound of fornula (3) and the cPIPUSIA7/066605

of formula (4) depending on the conditions util &ed.

Oten a mxture containing a mgjority of one product

P PR LA M
in the easin a@blvamtnsueh i bt npelimiddcto tirad ydeenras mudtigh edt- blnylmn}m or

. .0 he, co nds. 30 A ferr ect r ou
diect b b EB R S R SR ai ol F ot F §Py 1% abous
3 hobenz)ubw@f b;atréaldrhéﬁtlxhﬂi @@h;b)eﬁayd)f féﬁlulmﬁ:f@ -N,-wherein R, is

npounds of fornula 2 when treated wt benz I

hydr@gwlaeﬂymfd%%yhsﬂﬁeéﬁ is clelote ft - d:-NCoMditer 0 9% anpherm%w% grovide
comE&Qﬁs ¥k rgl%laolf Iﬁ'tﬁ!‘ﬁ@m&é&m&‘@ﬁ 1@((1}L§3N‘ ! Lﬂ]@w%fk%g enera]l
onpoun formula 4, wherein P is benhzyl
accogtpagiodh ty theotdémutl of &edhid Rebny steat hddbi odilwé aqdqeus rmneral acid.
m xt.ures of..praod uce .t he antjty of the
Morg BB SRS ey b TP A A R Pl Ry it at
temﬁ%@z&@ref’o@f%eﬁ aBdutt e @td it 11eANot el @6he toliocw@aBY the
und of formula 4) or N-2 protected isaoner
addlfe%gg%&ﬁa%ﬂ fdlewad &y ﬁ)e addigipe Rl vheciGrch e 2cdRarid Pongilute
L mix 0
B e R
partigompg betdeaf aif guredsand owiabty shivpztyfollowehbdeptmtidthef the organic

5t enper at ur e .bet a 103, ¢t to abouyt .115 or
solugt B S i i Sho S L ™k B ot P 5
hydrh:Sn&Q Bt BydAgEe B%drb]t% @hﬂ&@eﬁtee c@ﬂdﬁdﬂsevﬂ@f)ro@rmwmmer formula 2.

formula 2 with benzyl bromde to the tenperature

Congigpixeien thesgtlizasm mv}udft bragppinb eemee'ﬂebowo‘?ﬂ "8 abowzdﬁ@zﬁ a
mlxtﬂ&lﬁfﬁhe cU?ﬁ;Juﬁé%? kSt M}P hx‘&?h@é %9&9&1&4 @&gdfhzﬁ‘le hﬁdrate ina
ch to

sol vent as but not cheme
solv@it iridwlitigyhut conpoitnids I@ff/IFf DM&@ ar VHé&n @Mtsrneaw:lyb eompounds of
obt ai ned .according to Sche
FormPng HAE R 1P AR T el Gt b goayamine or
O-alRAL FBY drFsyldnhd @WRen RlYe dhredpbrdiGioixtndVOT klfkimé HGH s@bilize the
stirring in the presence of acetic acid w |l provide
formyhgropip ReINRPUSHS Potortira 11 Thgjesins ma brentiRzedyiitsgiy,ite form the
§ b } QLU BF phpNZENY tA fndf, bS
mdac&‘fg%/oeag)r@mﬁg CQéf scgtgr e%\btged W%tpﬁwg%rfdngb& I gi/\g%floby f e
Congadidsi afomfulFhen ptitahaith yeagaolty wlveld wiyreast vadi diregen atoms to

Wwor.kup .. wi | rovi de conpoun mul.a,>5. ounds .
R o L e s A e S el e
anhydeag, %@n@Dﬂﬂd)th&HﬁteV\ﬂlLﬂertﬂfuw tdebbrdazoy-asohylimethiyul a 6.

20Al ternatively, conmpounds of formula 5 when treated

chloggfepnasss &@lb&fwlémeﬁleﬁrélﬁe @rasyst of (redaHye Esepmprirrdoornula
r u u
o i P O P S apat iy
depqudmlglodehfr ndaal'zt'@lne stilofd.f Oftenlaanigtur-Compoungls mojorityortmule gr@luct
reate z br o e und r, specific heated

versitfo S Rer Potbaer IE oh baduifs PSR PREF GUf e Riogd

fronyiheloder 6f at@édNetais QipeuWRtvBith hosiBdh anrlched irCORAURE@fpounds.
formul a 8 dependi ng on conditions, Recrystalization of

A PrElEC) PEULERS gwumforrtea fE@LEhEoRRinhs egmpsfundh el oraea righenzyl

or a Elﬁ)‘éﬁﬂegi Blﬁ?ﬁgﬁ' gt Q1) B8 pB0M I r S NS WRELHUEL with benzyl

desire
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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As outlined in Schene 3, conpounds of fornula 9,

wherein RO, Rao, Rn and R"R', R", R " and Rl2 are
weamhviziesependent |y sel ected fromthe group coPSI/B$100T066605

of hydrogen, al kenyl, al koxy, al koxyal koxy, al konal 41,

alkoxycarbonyl al koxycar bor ni al141, 10al kyl car bonyl ,

I ] 179,
comg{ﬁﬂd‘g% p Q‘)ﬂl e 31K ]r}é%ary' eor%;ifédc boxyX}p(P@(%f th?blﬁ%%&ﬁ% 1 protected
momeyanm@bkwiof&mnnWH)oﬁNﬁh@b&kkdmonhahoakhomypfbnnda@,

hal,ogen roa , .
depehqg{ngrog c% ?Oéqtcjimﬁ)g}a ?16({ Pﬁ} d]ﬁ%&j a 1&% ner C%O&I}/ound of formula 4 is
obtaliRd GAPtRRL kyd mixRirt bf)conﬁ eunfl of HQ}IQM 2 Rith 6&0)RRAMide to the

12,0(S0), -, 11,0(S0)2-, ZAZB (ZAZ N) al KA
temgememwﬁé t 1 % eat 50 ﬁ,yfpé wypen 24 hours, whereas the
comé&ﬁéﬁl\ﬂ)féf&ﬁ@@ys obtAMH GA;V 1A BOR 6L U EhRGok FHhREuIA 2 with
rocedure previously reported 1n LS 2005/ 0043351Al ,
kmnqﬂhﬂmi&f@tﬁdwmn$hnphbﬂytacaxbaﬁmﬂbmnboat@1ﬁhbaﬂxnn2024

reagent w I de .co ound of

houlsy S BERheloc R PG ATE (da RAS' Foa Hqp! Gpited to DME,
compounds of fornmula 9 MAth phenyl carbamate in the
presence of a base such as but not limted to
triethyl am ne, diisopropPce®sLani ne, N net hyl
mor phol i ne, ysodi um car Ronaye or potassi um carbonate in
a solvent such as but rfot Jlimted to THF, 20

acetonitri MTh. r preferred c rThNQNs are when
a mxture conpound_af formla | carbamate

and diisopropyﬁbthylanine Rre retluxe together in THE
for between about 2 hodws to about 106hours. WD

2007/ 121339PCT/ US2007/ 066605 Schene 4 As shown
in Schenme 4, the treatnent gL/éhnixture of a conpound
of formula 10" a base consi s¥ing of p%tassium
phosphat e, potassi um carbonate or cesi'um carbonate and
a 5conpound of fgrnula 3, a conpound of fornmula 4 or a
m xture of both €rejn Y is chlogopr\brono, in the
presence of a c &t pxepared frigm g
conpound, preferably pal/adkyum acetate
and a phosphi ne hased |igand, incluging
limted to Xantphos, 2 di t butyl phosphffl
bi naphthyl, 5 (di t

but yl phosphanyl)-1',3",5" -tripherlyl-

r 134, (DBA) h

1'11-11, 41bi pyrazal.yl il |, provide either th
o SRPPBAT AT b Sty SR O s S 2
The age & NINKH i eghyD forR@initlcGie FRQAWAGD uBd of iU & d;@:@)m followed by
onpound of fornula 12. The reaction |s usual

an a%@ﬁ deet@dsich 2asEHR@ it the Desrengs obtretingtid Milkarpede fh@ compound of
forrr%ﬁah]y LSO PhY &0 %ro‘ijl @Fo@ﬁ[lgl QRS madiLel R f’i‘}&lé{ rwhell8n the hﬁlo Y is

reaction Is ca out " usi ng cesi um carbonate as
chlofpasebramd, heattedwitb Iﬂlﬁ [folovfedrbyaboaddit®nt @ EMEu@p@@aﬂy followed

re refe %F eac n.s hea (?
by o G o g 4T 1 AP oTHE ¥ daRbn FRYPBUHT fupul T gben
treatb@ TN BydAsad uﬁirﬁe 0Bd&@heabd Eshdsiompkiilf yrolidt RelakS@l @tfb®iula 6.
of the product, and often follow ng concentrating the
Altespgtiviie COPPOHES ﬁf sarppple S when treated with hydroxylamine or O-substituted
hydroxylamine will provide the corresponding oxime, which may be then treated with
hydrazine under heated conditions will provide indazoles of formula 6. Compounds of

tormula 6 when treated with benzyl bromide under specitic heated conditions, as outlined in

Scheme 1, will provide high yields of either compound of formula 7 or compound of formula

18
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15

20

under reduced pressure, the product may be isol ated
following dilution with another solvent such as
whenane3dhept ane and the |ike foll owed by fil trer/Usw0m666605
t he compounds of formula 11 and/or 12. Schene 5
12 13 As shown in Schene 3, either the conpounds of
¢ .
B e R e o Bl o rP Tl o s e 5 e
undaseabvent s deprintimggenhprotdeeint agd grodug,desredas outline in
Protecting G oups In Oganic Synthesis, 3rd Ed.
Theodora W G eene and Peter GM Wits, John Wley &
Sons, Inc., will providesthenc®npound of formula 13
which is representative of conpounds of formula (1).
For exanpl e, wherf%t he protecting grouBgls benzyl, the
remwalnnyb-- ccRed by treat N
in the preser
donor conpr|5| N “Ri Tospher e of ° )
acid, or cycl obexadi ene in asal Ve .Pnpr|3|ng
alcohollc sol vent s, tetrahydrofﬁﬁén or ethyl acet at e;
to provide the npound of form@a i3, Exanpl es of
pal | adi um cat al yst include but are not limted to 5-20
% pal | adi um on carbon, pall adi um hydroxi de or
palAls adtlivsa ﬁmSch&hE amo&qﬂoﬁlaﬂ@ﬂfyﬁhﬂap elodraie BE, R, |, RG | and eRlZR9
net hanol , ethan (%?tetrahy ran, ethyl aceta
Ry, B e d1¢ Kty e@ﬁn BUY 1 e iy SR RAT RSP B rogen,

alkeryl) %[k%?’f' Qlkb ReI6RT, %1k9§ya[k%ﬁ‘§l‘l<b>%’&arb8flﬁfﬂ&?&ﬂbo&@%&l alkyl,

um hydroXi de and form c acid in tetrahydrofuran

pa
alkylefrbeet, slkylgerbprdaisil, cﬁ#hymalrb@nylom aléylév@fa&mﬂ zyyl qaHwxy,

heat i n t I
carb?fﬁeﬁ( 1 s’ile ﬁccganofa&gln%? l;j F rglyla ?%1;( ) a o7} &y’% hgﬂoaﬂglthlo
halog@6, Hetbﬂ@aﬁye&mtahxgﬂmmlwramy ﬂl@dﬁ@yﬁuiyn rneadapw; m]:fcﬁpﬂﬂ)@]ﬂstiﬂSmtro,

Wi, | rovide.the ¢ f la 1 0] npl es
(CERHAOIGH RSB Rl 89 O340 e dedis s Uard TGt Fat  on
(Z, @N)@a@pod}pt(z . N)gﬂrﬁ(ﬁi laﬁzg}l %IP{Z Achﬁ) sfORE, Wic B8 made according to

i nventi on as deflned i N ended ¢l ai ns.
the procedure previously reported in US 2005 / 004 351A1, when treated with phenyl

carbamate or a similar reagent will provide compounds of formula 10. Preferred 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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10

15

Br CHO Exanple | 2-Brono-6-fl uorobenzal dehyde

51- Brono- 3-fl uor obenzene (17.3 g, 0.1 N) was added
wWomr/151389 nutes to a solution of lithium PCT/US2007/066605

di i sopropyl am de (prepared from11.5 g, 0.1 M

di i sopropylamne and 40 m" 2.5 N butyllithiumin

hexanes) in THE bet ween 75 "C. After stirring

for 1 hour at - 73 "C, DEVZV%(%Q%L) was added to the

m xture over 10 mnutes. The stirring waS continued

cold for addition s after e m xture
was quenched tetic { g). 10 The
m xture was &l 0 amnbi e ature and

transferred 3 & of 12QO 200 ni
wat er and 150 ml ydrochl Orl|‘§ acid ff N). +Fhe or gani c

| ayer was separsated and cpncentrated in v@cuo to
provi de the desired bronoduorobenzakl ehyde (19.2 g, 95
Vo): 1H NAM (CDC13, 6, ppm T7.14 (t, IHJ = 7.6 Hz),
7.39 (m 1H), 7.48 (d, 1H,/ 7.3 Hz), 10.34 (s, 1H).
15 Exanple 2 4-Bronoi ndazoke Direct preparation.

20To a stirred ®ol br onoduor®be

(20.3 g, 0.1 m;}b\| 0 DY 20 M .) aIJLr epEr at ur e
i s added HRydrkzi e dr at
mai nt ai ni int erfral” {RRmpe I yan R86C

The mi>@WN e hefizheat ed toNY/O @ ;
after whi % tWE internal tenpefat %6 is adjusted to 25
"C. The mixture wags diluted wifFh wat ey (125 ni)

foll owed by heptanes (25 nL) while maintaining the
internal tenperature |less than 2540 "C. The mi xture

wass shownr adSchtmarirhe ntatnenpéraahimnee bior cdmpround oéfrdntuhd_O, ,a
product urr ered .to collect the sol

base cQpsis % S Walz ! %V'll opasyiutR Ay Of 6€S rh e Jl%ea
WBES ChkE" RAS WAS REFPR T 4T TP 0BOR 5% 20 RAEYS
comphiafl drfb@lias, 22dnfpouhd o AfoAAGH UBrAVEIRtEOOFBAN, vilerdd Yis ghloro
(75 10) of the tided conmpound; 'H NVR (D1MSO d6, 6
or b@ﬁ?ﬂ’ ingthg gresgnce [of 2 iatalyst:prepa@dﬁrqni? paliadmypn %(dnpqqndl prgfer-ably
paﬂaglélﬁl %-ci%]%ze OIKE%)?DB%% “and- aﬁ)hlosélﬁﬁe ba@ecg%ag(i'méhldn%g bt o Bmited to
Xantphos, 2-di-t-butylphosphino-1-1-binaphthyl, 5-(di-t-butylphosphanyl)-1°,3’,5"-triphenyl-
I"H-[1,4]bipyrazolyl, will provide either the compound of formula 11, the compound of
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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Preparation via oxinme internediate. 1

| ydroxylam ne (50 ,4) in water, 7 g, O0.1nol) was added
w0 200/156But i on of bronof |l uor obenzal dehyde (20.BCUSDNA066605

nol ) in dioxane (50 rii0O) while maintaining an

internal tenperature less than 30 "C. After 30

m nutes, hydrazi ne nonohydrates (50 nl) was added to

5the m xture and the m xture was heated to refl ux

(85C) for 24 h ; Al xture was
and conc|gntr|_$ﬁq K
about 50 he '.

s dil
m.) whil he"*1°nt er pra p
than 40°°E _J nmi xtur erpyas st i Mr ed antd enk,

t enper at uNe T@r at least 1 hour N TRE product | urry
was filtered to pollect the solfds. Thewet cake was
washed with 4:1 ITONeO1|l (2 x 1020 m,), dried in
at 50C in a vacuumoven tqQ provide 14.9 g (76 % of
the titled conpound. C anpl e 3 4-Chl oroi nda2ol e
154- Chl or oi ndazol e coul d be prepared according to the
procedure of Exanple 2 sgbstituting
2-chl oro- 6-f | uor obenzal ggiayﬂe orRe

2- brono- 6-fl uor obc?pzal—wh h 2 starting material.

jle 8§
| solated yield 70 741/0:H11 Renci " 8, ppm 7.15

(d, 111, j=7.4 112), ORg, 111, j =7.61 12z),
7.40 (d, 111, f =7 z), 8.181(s, 111), 10.61 (s,
111, -NI I). Br 20 H Exanple 4

2- N- ben2y1- 4- br onoi ndaz@l e. 4- Br onoi ndazol e of

Exanmple 2 (17.4 g, 0.088 Ni ), benzyl brom de (22.7 g,
0.132 iM and DIME (35 nL) were heated to about 50 C

f O s 2Boli@lhr Schérhd 3 leh€s thd Sorhpsw@ids 0f @frmadtaN1ad cdmpdSNis of
i soners).. The m xture was cool ed to anbi ent
formugnleetatirerantb Yl Plce drettrd rrogtdia togeedigprs known to remove the

nitrogen protecting group, or as outline in Protecting 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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25

30

(160 m.) and water (100 nL) The organic |ayer was
separ ated, washed w th aqueous sodi um bi carbonate (5
wa200102138d. ) The organic | ayer was separated apdr/us2007/066605
concentrated under reduced pressure. The residue was
diluted with isopropanol (160 nlL) and concentrated
under reduced pressure to a volunme of about 120 nL The
m xture was heated to 50 C. to dissolve the solid and
diluted with water (70 M B) to precipitate the
product. The slurry was ceQlét® o 0 C and the
precipitate was filtered The solid was washed
with a mxture of |IPA and Wafer (1: 1, 50 mM and dried
at 50 Cto prow de the tEggjlrg}geqonpound (16.5 g, 77 A
whi ch contained | ess than 2% of N-i somer by HPLC):
'HNAIR(CDCI ,ﬁgm&&é&e@m@@@m 11 (m I H),

%%rg%ogfﬂgorglfﬁa)éene 1?@% 0.f 1\%5% a%ﬂe%gog)%m il o §-sBRkion of

]ithuﬂn bli:ts’@@mpy]]aﬁﬁdd:(bte@m@d michxd 01 B g, 0.1 M dnsopropylarmne and 40 mL, 2.5 N

r oi ndx ared ac o
bors g BEFe ol EPARSTE 0 B 066t FIgt T R 5 °C
DMF @8’ m@(a’ﬁpzid%leéf td 02 rr%gt)éke%v@} 10 mihdNAl R §eling Bas dbﬁfmue@ B for

(s, H),706(d|—73HZ|H),721(dd1— 2,
addﬂgor@l Hymirutqy ajter whigl the mrixgye oy Bochied by addigion ¢f ac\q:tngac@i (26 g).
The %{Eﬁ% e|_\?71azzs aqo %btg)zvﬁ%#r% ngnE en;émpegﬁﬁwafté%osﬁ%reﬁ Vt8 t}ée m%xture of
200 finf_: MﬁfﬁEeZ(ﬂ) 0L 4va8r gind 050Mb hlyldt)o,chlbec vod (b O dédre 01dni@ lgyer was

086 and | E (30 tnl,. r t ed for
Sepa%dr?&éﬁ%ﬂteptfﬂfg% 5 1 pat g f5i e dﬁ%amﬁﬁwﬁéwqﬁeb@f (192
g 95ThE INA @G 85&{3@42@7‘114 uem HSTBONAL UhS aRda. Y. =73

diTuted Wit h eath ceta 5 L), ’heptahes” (75
Hz),dAd4\attBy. (75 nL) The organl c layer was separated and
washed with aqueous sodi um bi carbonate (5 A, 75 nl)

The organic | ayer was separated and concentrated under
reduced pressure. The resisdue was di ssolved in

nmet hanol (100 nL) and thuct was precipitated
with water (100 nlL) Filto nand dryi ng under
reduced pressure at 50 C 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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25provided the 1-N isomer (15.0 g, 70 % less than 5 %
of 2-Nisoner by HPLC): "H NAIR (CDCl, 6, ppnm) 5.36
W@ 2007221839 7.10 - 7.18 (m 3H), 7.23 - 7.32 (nPCBBH2007/066605
8.04 (s, 1H. C Fxanmple 7 1 -N -betvy | -4-c h
oroi nd azo e. 1- N- betvyl- 4-chl or oi ndazol e
g to the procedure of Kxanple 6 by
Prepaﬁugs?P%%lt?%nlg%&&gé@e 3 for Exanple 2 (68 %yield). 'H
NVRy(1cR@13neg50 i;jcp[r)wa&‘rSBg,(OsLm(ﬂ) Wbs addedDip-a splutidnom 1 H)

, 8.11 (s, |
bro%&%r%z%%h%(gg 3 g%}’r‘fﬂ é 18 d1oi<61ie (%81{%2 “%'%]‘-Fg}mﬁjtmmglg an internal
tempeMr @R thhn 30 Pel A fter 30 mindesBuktdyd irdecneedqmblydnten80 s Whak®led to

(26.5 g, 0.072 ﬁg previ ously reported in US
5 the rpppzy %fz@sgmmse WasHERT eaicB R eC) for B7heprs.Gllgmigura as
cooldl {osgm}ﬂ gfl&}/ﬁr@t@? ﬂﬁdér%ecﬁlcgd tgssg?eﬁtoIXDVoﬁd?neTmngtOSd'ﬂﬁi The

were heated to ref ours he m xture was
mixtgeoyadiltod smibivernd: (t(é)npb) ahltcrrea.mtdinlingt tbd inngrbdd tevapantufel4d than

40t PP A5 Ty e R Bee B gr Bakul & K

shurry Gas BQer€e w&ﬂlkde@k dones. tiid ed cglwma@ %@Ihe(dmth?m P@@O/(MCOH 2x
11-1 NWMR ( DNSOA4, ppm 1.26 (s,
10 20 m}),ggle(iﬁrf at|,®O °C2r1 737a<(twfn Qgp to Qr(gzg:le(lﬁ-\%g @y O/o)zpfg]ge ret}‘eld| compound.
7.9 Hz, 1H), 5.41 (s, 2 H, 6.21 (d, J = 8.4 Hz, 1H),
7.13 (d,i = 8.0 Hz, 7.19 -C7.23 (m 2H).
I

Example 3
4-Chloroindazole

15 4-Chloroindazole could be prepared according to the procedure of Example 2
substituting 2-chloro-6-fluorobenzaldehyde for 2-bromo-6-fluorobenzaldehyde as a starting
material. Isolated yield 70 — 74 %: '"H NMR (CDCl,, 8, ppm) 7.15 (d, 1H, ] = 7.4 Hz), 7.30 (t,
1H, ] = 7.6 Hz), 7.40 (d, 1H, ] = 7.5 Hz), 8.16 (s, 1H), 10.61 (s, 1H, -NH).

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-

20

25  Nisomers). 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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Exanple 9 (R 1 2-benz 4-2H-inda2ol -4-v1l -3-(5-tert-bu
-1 2 3-dih tdro-1Hindan-|-vl)urea A sol ution

wW®b002AN3BEeN2y| br onoi nda2ol e, Exanple 4 ( 5.0 gpPCTUS207/066605
mmol) in DOME (65 m.) was added to a m xture of
i ndanylurea (3.6 g, 15.5 mmol), cesium carbonate (7.5

the Blid a@@!ﬁﬂﬁéd% wateDy 78%1]%%0% ﬁ@%&ﬂ@?@d&& 4R gl)lr wgcooled to
m xture was evacua nd nltrogen

0 °Ctahdgs: pan@pltaltfewasrféifekad)«éﬂ Th)?r SOBd Wosiwsshed hfahmnxmiumreom and

O S SR P b a8 PSR . e
cont%&?legs%%?@%ro@thq1%@[)%@11@6@1 RigsgUsE o ahouts A 210

vol une of 50 nil, and the product was preci pltate
5 711 qudit), 631 &d, /repl &t4 € H)80.24rk)7.3PHen, ikt Uroé (dhvds~ 86IHzer1éﬁ,788
1 pd the wet cake was 5slurried in ethanol (23 nlL) The
(s, % oduct was collected by filtration and dried under
reduced pressure to prowde 5.3g (70 A) of the titled

conmpound: 'H NAIR (DVS 3, ppn) 1.27 (s, 9H), (s,
2 1.80 (m 1H), 2.44( 80(m 1H), 2.93 (m
Il H, 5.13 (cif =7.9 64 11), 6.53 (d, |

=8.4 1 |z, 111), 7.09 - 7 15 211), 7.23 (s, 211)"

7.28 - 7.37 (m 511), 7. Q@Q 5/ =6.6 1 k I11), 8.23

(s, 1 11), 8.43 (s, 111).
2-N-benzyl-4-chloroindazole.

10 2-N-benzyl-4-chloroindazole is prepared according to the procedure of Example 4 by
substituting Example 3 for Example 4 (62 % yield). 'H NMR (CDCl,, 8, ppm) 5.69 (s, 2 H),
7.06 (d, ] =73Hz1H),7.21 (dd J=7.2,8.6 Hz, 1 H,),7.30 - 7.40 (m, 5 H), 7.62(d, ] =
8.6 Hz, 1H), 7.95 (s, 1H).

]‘Br

k/\\

| N
ZN

! ¢

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

20 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

25  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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10 Exanple 10 An alternativelt 1 2 benzAl 211
indaitil-2 3- lindan-1-vl)urea prepared from
wQ@20ehzav| chl or oi ndazol e 151 n a pressure reack@OI/US2007/066605
pal | adi um acetate (29 ng) and 2 di t butyl phosphino E
bi napht hyl (102 ng) were m xed in dichl oronethanc (14
m) at 85C for 30 mn undgr inert atnosphere. After
t he sokent renoval by evaghoration the reactor was
charged with 2-Nben2yl- Oyxoi ndazol e, Exanple 5 (
1.14 g, 4.7 nmmol ), potas ‘nhosphate (1.36 g ,1.5
eq.), indanylurea (1.0 g, 0.9 )q.), and DIME (15 nlL)
The m xture was evacuat ed an rged 20wi t h nitrogen
and then heated at 85 C for 18 hours. The m xture was
cooled to 70C dil uted mﬁggaggkill (50 nil ,) and
filtered hot, the solids were washed with hot MII (50
m ). Conbined filtt2atbenapet-ghlowindapele.at ed under

re l T | re c

or oduer fag B 0o e RO LA o a3 o by
5  substiulind RRarppledust Exaspl€ Rl dsestyett) byl NMR r@dvcior, ppd) slbs ed2 H),

under reduced pressure tﬁg@gr ovi de 1. g%ﬂ(l% "A) of the

707t iTtlf ¢ EShpdand 2028, 2\Wp 28077-120339peh/lUs2dd Y 066605
Exanmpl e 11
Q = C
NH 2)’\N CMe;
H
Example 8
10 (R)-1-(5-tert-butyl-2.3-dihvdro-1H-indan-1-vl)urea

t-Butyl-indanylamine tosylate (26.5 g, 0.072 M) (as previously reported in US

2005/0043351A1), phenylcarbamate (9.57 g, 0.07 M) and diisopropylethylamine (9.9 g, 0.076
M) in THF (70 mL) were heated to reflux for 15 hours. The mixture was cooled to ambient
temperature, diluted with water (140 mL). 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), 499 (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

25



10

15

20

25

1-benz 4-1Hindazol -4-v1l 3-(5-tert-bu -1 2 3-dih

dro-al -indan-2-vl ure The titled conpound was prepared
w@emonzizsy to the procedure outlined in )iatripdtBUR007/066605

5substituting 1-N bervyl-4-bronoi ndazol e for

2- N-bervvl bronoi ndxtole (60%vyield). 111 NAM (CDC13,

nitro%eré g%;s % tﬁlgh reg e'd f&r §%&r§n Tﬂ'&%&x&%ﬁe Qx%s Q(’)Bled toH)O °C '_?)nd
filterSd 40t, fha, Dlics v'ver@ wamed m}a ho DME ((@) mp). I-I;omlan&ﬂ)fﬂ(t@tes el

conehPied faceygciybiient ool 8 P afd i3 rhgler bty
precipn@hea bNhd Bricrasl Heyehhe (h1br ). M@/ ek de dadifil X Rh®ht Qrel 8:kO was
20% pal | adi um hydr oxi de on car ban and

slurrﬁé i Rangd (4P PhD o Pragice v slacrd byrﬁinme%eyﬂq%}eda{ndstcreduced
nd f
press_l_u,ge yo Rrgr Q'S% (()g)ooi afttﬁD%B cFroemepno?Jrnflenpe R?EP SO d J, ppm) 1.27 (s,

9H),fi.dot(er, eml), 2T41€(n{ itIH)p as(e(rﬂ\mﬂ)g:@m: @ﬂtlrla; ed3uqder 7. Bedzua;ﬁ;i 5.64
pressure and the residue wa with eth

(s, 2 i)y 0-2hel> dct |8\ﬁa1ﬁé&P9a7%%n7(16<fs, ?gF)D 7?% Bt a8 m&§7 <m 5H>

750%§fLu%%qg(ﬁﬁt§gy¢,lgy%m_ @ l1ggred. The filtrate was
cohcentrat’ed 'a vol une”’of 23 ni under reduced pressure
and the product was precipitated by the addition of
water (8.6 nm,). The title npound was filtered and
dried to 1.91 ¢ (80@6yi‘|qﬁi;z§é!ternatlvely, t he
title conpound coul d ¥& P¥ep d adcordlng to the
procedure outlined i anple 12 substituting Exanple

11 for Exanple 9. @gﬁ’l clainmed is 1. A process for
avl n §:structural formula (1), 5

prepari ng a conpound
0

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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(1) wherein, R is selected fromthe group

consi sting of hydrogen, Anyl, al koxy, al koxyal koxy,
wabdoonyabkyl , al koxycarbonyl, al koxycar bonyl al kg1/1S2007/066605

al kyl, al kyl carbonyl, 10al kyl car bonyl al kyl ,

al kyl car bonyl oxy, al kylthio, alkynyl, carboxy,

carboxyAw , cyano, cyanoal , cycl ofaw ,
cycl oal kyl al kyl , fornyUL_f K%}, haloalkoxy,

hal oal kyl , hanaIkyIt 0,Nha “hydr oxy,
hydr oxyal kyl , nmercap nercaptoalkyl nitro, (CF3)2(1
10) G-, 12,(SO),RAN—, NSO) 2-,

RBO( SO) , -, (ZAZBN) al kyY", N~¢AZ, N) car bonyl ,
(ZAZEN) car bonyl al kyl , an ZAZ, N)sul fonyl; 15R9, R,
R, " and Rl, are each ind ndently selected fromthe

group consi sting of hydrogen | kenyl , al koxy,
al koxyal koxy, aIkoxyalkﬂﬁ—ﬂgﬁkgxycarbonyl
a' ioxyeahany Hahliybol 48l kys at kL6 Br Bayhiso-1H- indan-2-yurea

al I yl carbonyl al kyl , al kyl car bonyl oxy, “al kyl thi o
ﬂ%ﬁyﬂed eamyftound aﬂab propared apdoody@tokipE prasydios outlined in Example 9,

subsﬁé%%ﬂ%?l(Nky)léeﬁﬁgg EIP %gﬁ}m}nﬁ% gl%%!mﬂ&— (_—)beenﬁ;\glh Qx?Aenjlg(cgagglb |(60 % yield). 'H
NMReCBrocy, QJ[pﬁ)) 1128y gnexyt.sd (v&drmpéy@dm 1 HOED. eaghom 2.92 (m, 1 H),
a. 1

nmer capt o kY nitro, 20%&F 1 10) 32RAN—
SZS@dfﬁP& IFQE@G@(@)TEW FENDS, S«SZAZEL\MWﬂH 7.07d,J= 77

) ( ar bonyl al kyl , and
}h’P%ﬁééﬁ;gg?ﬁ%gykp’%gggg%%§drogen or aIkyI; RE, is

al kyl, aryl, or arylalkyl; and ZA and Z,
are each |ndependently hy en, alkyl, alkyl carbonyl,
fornmyl, aryl, or 25aryl jiji;>_ r|S|ng the steps of:
(a) heating a m xtureN 0 d of formula (I11),
a base selected from group consi sting of sodi um
hydr oxi de, potassiu Sphate and cesium car bonat e,
and a conposition condisiing of a conpound of fornula
(Ha), a compound of formula QI ) or a WD
2007/ 121339PCT/ US2007/ 0 ture thereof, wherein

- (118 - %@heﬁ;&m ﬁdlﬁmr&hﬂ @ﬂ@UDVE@FYSﬁ B4 diREHrOf1 H-indazol-4-yl)urea
al koxyal Icarbonyl al koxycar bonyl , aryl al kyl

k
o R ALPl ST 0 B R b e r of Ribee (b G (10
mL)! the. Comp QPT‘P'IFQ{ odf Qf. W'é@ g'%dérlﬁltrg eh%trﬁ@éﬁ%r% £9F 3 REQEOTHe

in the presence of ‘palladi um cat yst a phosphi ne
mixthgsed cbplgdgambient temperature and filtered. The filtrate was concentrated under

reduced pressure and the residue was combined with ethanol (50 mL) and activated carbon
(0.5 g). The mixture was refluxed for lhour, 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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to provide a conposition consisting of a conpound of

formula (IVa), a conmpound of formula (WJ) or a m xture
wo berenf33o wherein R® R9, RL, R " and R, are dedT/nsm07/066605

under the conmpound of forrmula (1), (1Va)(lVb)

10f ol | owed by (b) treating the conposition

consi sting of the conpound of forrmula (I Va), the

compound of formula (I Vb) or the m xture thereof, to
Whae grthithédoins that wil |l provi de the conpound of formul a

(1). 152. The process according to claim1, wherein the

pal I adi um catal yst of step (a) consists of palladium
1. acet piReQrforstefPBAR colpBuRl BAAFStACEGM eirA@lat®, cl ai m 2,

wherein step (a) Is carried out in an inert

at nosphere. 4. The process according to claim 3,

wher ei n t he phosphine b d ligand, is selected

fromthe group consisting Jpof Xan ,

2-dit-butyl phosphing 1 HN" bNna and 3 (di t

butyl phosphanyl)-1',¥§' ,t Fi ph

(

[ 1, 41 bi pyra2ol yl. 5T} ir odess cording to claimd4,
wherein Y is bronmp; \tpal | adi um'tatal yst is

d., (DBA)3; and the blase of step (a) is cesium
carbonate. 56. The process accgyding to claim 3,
wherein the m xture of step (a) is heated to reflux
for 2-10 hours in ethylene glycol dinethyl ether 7.

Th %hQ{ o g{zg S?E&[Q& ﬁh@gthé o‘c‘a{a g@és?iél%%?%;cﬁé% en_kyls alkoxy,

benzyl, e con |t|
alkoiy@]‘kpky, skkoxyalkyl alkwyeabmrh,t alkmjzdarkpmlyllahgzﬂg alkgl, @di«tyajagbs)hylg n

t dr donor sel ecte n1the
alkyl@ﬂﬁ@ﬂ%@ﬂﬁ&ﬁ@ﬁ Eaﬂ% Yool BRSSP el 8’@‘@ YL PGP ¢
cyan88kd, cyabilikg Y& tishryadi eBeni Moangaky attoafek e %@@kler @4Walkylthio,

the group consisting of an al coholic sol vent,

halog@g hethiges bydipanlkalnerceppip) mercaptoalkyl, nitro, (CH D2(HOYC-, Ry(SO),R,N-,
R,O(8O),-, RgO(SO),-, Z,Z;N-, (Z,7Z;N)alkyl, (Z,Z;N)carbonyl, (Z,Z;N)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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15acetate, to provide the conpound of forrmula (1). 8.

The process according to claim1l, wherein Y is brono;
wo b7pzizBadi um cat al yst of step (a) is Pd, ( DBACT/US2007/066605

20step (a) is carried out under an atnosphere of

ni trogen; the phosphi ne based ligand is Xantphos; the

e
rmxtQ%Ztﬁférg(f)ft, %Lglreé fn] %@ct&?ﬁ %@é gogﬁ @gllis%tl{l% Pgaﬂig%@%lg%,l aé%&tar(l)aonyl,
alkoglogbbny riflalkylt dnﬁmrlbwﬂyt ardedylo@stdhenylj thls d¢fesd wedarced in
press to.the

comBRIEP BTl T ¥ (ORGP RE St LoV B Cr s PP gyt and

aphb%hﬁfe@ékedlelgﬁrﬁﬁ conposi tion consisting of the conpound
formula (Na), the conpound of formula (W) or the
m xture thereof; and treatnment of the COITp%ItI on

consi stinpg of Rt1he conpolnd ef formula ) 80 30
compoung-s orrrula(Wr the mxtuye eof, with
20 % pal

|urN hydrox{g%gmm—fporm c aci'd N aR,,
uNantoat Nat ur e od,Nab

about 3 hoursP followed by filtration|and

concentratﬁ I8h under redu@é&i pressure Yo pro@ii)de the

g% of fornula WO 2007 121339WET %SZOO?‘\ZS%OS 9.

Théolﬁf?o & SSORPRYHAT FRISEE T Goipouih el Brmuly (1 arogpgind o
fom{u"he(lﬁ@l dradhbmC alealoy Sthetdn RAIR, adi, &M maﬁl% de@hdi &Rr the

base of step (a) is potassium phospﬁate 10. The
comppwreddomedotidi ng to claim9, wherein the m xture of

step (a) ig heated to reflux for 5-20 & our\ in

et hyl ene gl|ycoF dinetfyl ether 1011. T procgss, Rg

=/

accorrlj ngNt ONCl 0, wherein RRj sH I
y H Rio Rio
N, Ri2 R P—N\ _ R12 R
!\l 1 N 1
P

(IVa) (IVb)

tollowed by
(b) treating the composition consisting of the compound of formula (IVa), the
compound of formula (IVb) or the mixture thereof, to conditions that will provide the

compound of formula (I).

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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the conditions of step (b) conprise: treat ment
with palladium catalyst in the presence of a hydrogen
walonon2sed ect ed fromthe group consisting of aPCT/US2007/066605
at nosphere of hydrogen, form c acid, and
cycl ohexadi ene in a 15sol vent selected fromthe group
gq of an al coholic solvent, tetral aydrofuran
yl "acetate, to provide the conpound of fornula
(I)he phﬂadﬁhe cm@nes%dza@ﬁénddndg toclaim1, wherein Yis
chl.or,o; 2th aladlu catalyst IS palladlumacetate
st 85 i © Ssepc(ﬁf R el W&E’er an atnosphere of
nitrogen; the phosphlne based ligand, is 2 di t
but yl phosphi no_1_bi naphth t he base of step (a) is
6. poﬂﬁser%ﬁwﬁ@% ateclaifhy Whieseiture i s heated to refl ux
fo [
o Ry P ene) e It e R ek B B! et
etheunder reduced pressure, to the filtrates is added
heptane; the fornmed precipitate is filtered to provide
the conposition consisting of the conpound of fornula
7. (Nahe ptdiesscespoupe efinf Qmdtar (W) or the mixture
thereof 30 foll owed by the treatnent of the
coRpoRiEHotdconsi sting of the compound of formula
( , %n@) (I'NT)) or the m xture
V\g%eecc())%aﬁog@ﬁm? Qlfr%lfefgdl urfgnC hydr oxi de and form c
ac matrmnawttlepﬂa&lyxdr @tallyfsalm th¢ piabamat oB:Oh}'mEogeordoablowtec@d trom

h owe fh on and conc nder

the PR g Do e e i i R e R a B B D ek g o

solvddt kele A 200 Thd %&3;3 Mﬁh@&%ﬂl&%@@&)kﬂe& TJ@hp&@ﬁﬁﬁSand ethyl
accordin q% to claim1, wherein the conposition

acetiip e PEMidighofoprend omsars & formula (1 | a), the
conpound of formula (Il b), or a mxture thereof,
8. 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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5 are prepared conprising the steps of: (a)
treating a conmpound of formula (V), wherein the Y is
wa@bdoonmizsy brono, with an lithi umreagent; foPdDUEDOTIY66605
10(b) treating the m xture with a conmpound of fornula
R1C(=0)- X, wherein R is hydrogen, alkenyl or alkyl,

9 aAnNgX kS GNLY @ NeAAXYs «Rlrck t FOphenoxy, to provide a
conpoaﬁgeof éfﬁgla %Vf?, erclﬂ%ollowed by 15(c)
t r &at cldgra; he conpound of formula (VI) w th hydrazine

under heated conditions to provide the conmpound of

fo%h%ﬁaﬁacﬁ“{ﬂlF?t?lyﬁlﬁpaﬂﬁ‘@\“fl)“?tg61%\ﬁed by (d) treating the
C O RMIREO Ofief @) B BbAssinh PRdsphieh @ conpound of formul a
P-71 wherein P is 20selected fromthe group consisting

of AmN. -Act-1, alkylcarborwi, alkoxycarbonyk
10, 3" thablorlys BHIGAEPAMH 0. AT Y1 Oxycarbonvl, Lo

provi e conmposition consisting of the conpound of
f orlruhiaxturéal) stet fagis bompdtndtlaf for OrtHomrs(iklicthyleoe glacol dimethyl
m xture of the conmpound of formula (Ha) and the

cthet snpound of formula (il k),

11. The process according to claim 10, wherein

P is benzyl, and

the conditions of step (b) comprise:

treatment with palladium catalyst in the presence of 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 solvent, tetrahydrofuran and ethyl

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

12. The process according to claim 1, wherein

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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14. The process according to claim13, wherein
step (a) conprises treating neta-bronotl uorobenzene
wowdaonv12izshi um di i sopropyl am de 5in Tl | F bet weBCI/E8R01/066605
-70 C and about -75 C for about 1 hour. 13.The process
according to claim 14, wherein RLC(0)-X of step (b) is
ML; and step (b) conprises the addition of DAV over
the period of about 5 m nutes to about 1015 m nutes;
13. f oMhopededyctdding antliimule dvheairdths tbmposigprofonsibengmfxbhar e

A RN DR U R e R

followed by allowing theg m xtureyo rmto anbi ent

tenperature; followed y'diluting w th'a sol vent
conpri si ng mnet hyl @ Nutyl et frer of\g\p;bhyl acetate
foll owed by aqueots_zashd extrac&ggpl‘,\\,\, ol | oned by

concentration to provide the conpound of fornula (V),

wherein |1, is hydrogen. 15 16. Theqpyocess according
to claim15, wherein step (c) conprises the

5 addition of hydrazine to a solution of the conpound of
fogrrgulrg 21ge}élc)O i Qisigl)l\/%(l)esyt\hi IO?, mai nt ai ni ng the internal
tenpeDraﬁure a8 e han ‘C., followed by heating the

m xd) texidet ddatpsasd offetitla (UG weetiadhe M is é8lofs ofl@bmab@idi an
.18 to about 24 20 hours after which the internal
lithiyra §538¢ 5t ure is cooled to about 25 C, fol |l owed by
di kyfiagpihe mxture with water followed by heptanes
while maintaining the internal tenperature |ess than
10 40 (B) Geafiey thowatutyywigt 4 eqmpprgnt loé ferimetadt.€ (FO)-Xabbertein R, is

rrgpf ssnly QS e R L RS 2 8y SRR Bovide

comps@giegFoaatondi,ng to claim16, wherein t he
conditions of step (d) further corrprg')se heati ng and
stirring the mxtbre of the conpgundjof fornula (VI1),
wherein Ris hy Ofg de i n
N, N-di met hyl fo ature of about 40C
to about 120C forst he p2rstepdb)of een about 4 hours
and about 30 hour§)to provide the,gpnposition
consi sting of t hé conpound of 30f£)r las(Ha), the
co %gbgf formula (Jib) or a m xture thereof,
18. The process according to claim 17, wherein the

15 condi trdaong thefcosipepnd 4f) fofrutlh €N witbripdtagies vhé&athemgd andlitions to

stirring th i.Xture the 5 conpound of fornula

provt |4‘§C%1%%°‘151§r?'zp\§?mbﬂﬁﬂo®%e in N, N-di nethvl formamide to
a tenperature of aboutp 103 ct toyabo 113 eC for a

peri od between aboyt 20 hours tolabout® 24 hours, to
provi de the conp of Ri_or myl
F

H
(V1) 1

>

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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1019. The process according to claim 18, wherein Y is
brono. 20. The process according to claim 18, wherein
wOr2008/1zi3Bor o. 15 21. The process accordi ng t o BAEHUS0L7066605
wherein the conditions of step (d) further
conprises heating and stirring the mxture of the
conpound of formula (VD a benzyl bromyde in
N, N- di rredeI ffor mani de toﬂg tﬁperaturg]Y(cj)f Bout 50
GC, to 0 CP-for agpeyiad betwee t 20 hours
to about g:iﬁﬁrs to 20p dgy t he' co NFPf or mul a
(I 1'b2) 24y The process accqrding to C ai'?‘nZl,
wher ei n 12007/ 121339PCT/ 007/ 066605 i s brono.
23. The py\g)czss accor di ng t(ggcl aim 21, V\h(;m?)'ei nyYis
chloro. 24. The process according to claim1, for
preparing the conpound of formula (II1), H2NyNH R12
14. O( ITh process according to claim 13, wherein

step (a) comprises treating meta-bromofluorobenzene with lithium diisopropylamide

in THF between about —70 °C and about -75 °C for about 1 hour.

15. The process according to claim 14, wherein

R,C(O)-X of step (b) is DMF; and

step (b) comprises the 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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10wherein RO, 121, R' and 12 1, are defined in claim1l
conpri si ng; treating a conpound of fornula
w@ Morh)13%% t h phenyl carbanate and a base sel eceenU$200TV66605
the group consisting of triethylam ne,
di i sopropyl et hyl am ne, N nethyhnor pholine, cesium
car bonat e, sodiym carbonate apd potassi um carbonat e
under heated cohditjbns to prpvi dg' a conmpound of
fomula (111),7 RRANR 015 \23 The process
according to d m, 24, vvher r% / he base is
cliisopropylethyla the mxtute i ated to
reflux for a perjgd o tvveen apput 12%Nhours to about
18 hours, after whichlipd mixt 1@ was cool ed to about
25 20"C, diluted with water and filtered to provide
the conpound of forrmula (I | 1). 26.A process for
pr arlngthe npound of formula O (I1X) conprising
18. §PE¢}5§SS&FCW§‘8¥%€%{I’I HgWAcHKit ure of a conpound of
f OEMoﬁdlﬁ&Q of sl?é%' (ﬁ%er co%%ﬂs@shl%un Iﬁas%@nr%stﬁ!: RELEM of the

omthe group consisting of sodium hydr oxid
comp@traisﬁu fm%@ﬁ@mﬂ@eaﬁ@bm@sﬂ@m NeAY- @m@hyéfcamamaie toa
tempera@r%solf tal'a on 1?9 for ?TLI n k | )C) of z? gpr?ol'cll %ﬁ%@gfagﬂwo%(ﬂsa% 'about
24 hbmsgb@wnﬁi@e taee@rﬂp@mdtdfcfam&malg@)u ng of a conpound of
formula EXILL), a corrpoynd of 10forrmula (XII1)) or a

m xture thereof, 00 H
N

19. The process according to claim 18, wherein
Y is bromo.

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,)

_— /N
(Iib2) _

22, The process according to claim 21, wherein
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fol | oned by (b) treating the conposition of the
conpound of formula (Xlla), the conpound of fornula
WO 200Th21339 or the mi xture thereof, with a pal | BCi/u82007/066605
catal yst selected fromthe group |I 5consisting of
pal | adi um on carbon, palladi um hydroxi de and pal | adi um
onyhapiam sul fate and a hydrogen donor sel ected from
the group consisting of an at nosphere of hydrogen,
form c acid, and cycl ohexadiene in a solvent selected
fr?g1the %rou .consHsti g gf an al coholic solvents,
t et PRRYEFSAITAATRREC Ay YRS at e, to provide the
covpoume:f formula (I1X). 2027. A process for according
to claim26, wherein step (a) is carried out under an
at nosphere of nitrogen; the base of step (a) is
Cesi . . = ¢
e S o G
filtered; the filtrates reduced in vol ume under
reduced pressure; 5to the filfrate is added heptane;
the precipitate is filtered tg°provide the conpound of
formula (Xlila), the conpoun fofmula rX TI11)) or
the mxture thereof; tredt pf the precipitate is
filtered to provide the conpoyndFRaf formula (Xl Ia),
t he conpound of fornﬂbu\ifNH IR), or the mxture
thereof, with 20 ,4) palladi um hydroxi de and 10form c
acid in a tetrahydrofuran at (%out 60 ' C for about 3
hours, followed by filtration and concentrati on under
reduced pressure to provide the conpound of formula
(1 XhereRBRARPY B esER], ate qafieghinicigm tlhenpeiripgund of

for T 1
0 trgyt!nag 21(c01>~\1,‘?p’our1c§3 of formula (VIII) with phenyl carbamate and a base selected

23.

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,, HN NH R,
(Vi) o am
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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(I'X) conprising the steps of: (a) heating a

m xture of a conpound of fornula (XlI), palladium
waemvarie39 2- di -t but yl phosphi no- 1-1' - bi napht hyl PCEHURRSE066605

selected fromthe group consisting of sodium

20hydr oxi de, pot assi um phosphate and cesi um car bonat e

and a conposition consistdng of a conpound of formnula

(Xc), a compound of for a (Xd) or a mxture thereof,

to provide a conposi t ik coNﬁlstlng of a conpound of

formula (Xi la), a paund A ormula (XII1)) or a

m xture thereof, fgll¢ b reating the
composi tion consistN' - t he ceffpodnd of formul a
(XIla), the conpoubd of fornmula ( | b) or the

m xture thereof, with a palladi umcatal yst sel ected

fromthe group consisting 8 pal | adi um on car bon,

pak&aﬁhg%;nyd&pgbﬁe and pal | adi um on barlun1sulfate

and a hydrogen donor sel ected fron1the

coﬁ%b@%qna@ f@#t%ogtwwééé B d K Sg Be, Bé\? i antalpsga base

v
e P A S P St PATD TS e
mbammeethykmauemanepn$®mgpﬁwc@ap@h@mﬁ@wpomn@@mhmbommuhéof
ﬁnnl %éb aﬁmq roggss according to claim 28, wherein
5 §rr out under an atnosphere of
nltrogen 10the base of step (a) is potassium

phosph&fe; the m xtuPe is heated to refl - 20
hour s; WM Xture %A\xgpled to about 70%"

filte tNe flltrat rn ced i n vol unmefun
reducesFpridssure; HoN_NH

(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
L\[::] (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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to the filtrate is added heptanc; 15the precipitate is
filtered to provide the conpound of formula (Xl Ic),

wo bw7aoispound of formula (Xi1d) or the m xturePehes®of/066605
treatnment of the conpound of formula (Xl la), the
conmpound of formula (Xi Ib) or the mxture thereof,

W % di.um de and formc acid in a
te??% 83?6%%{%ﬁg§% a %%?&%6Q"C for about 3 hours,

f oktheowsdirbip Hented ratetlonfardchosoncent rat i on under reduced
20pressure. to provide 0 und of formula (IX).
30.fﬁp%SﬁﬁgéP?g%ﬁ?ﬂ%@ﬁ%?ﬁ%ﬁﬁggﬁﬁggtonpound of fornula
(I b@)fileriBercaanpon feluet vhadmd@ed plebure;or the m xture
t her eof (11b% N-P 25wherein is bronp or chloro,

S R t¢ dedbruebedda sipidme group consisting of hydrogen,
al ipi Pk KO K Mere kK OOV R KQX oK @XY Al (XTTa), th d
aIﬁ%ﬁ%éﬁlgbnyl,mg?kogycarbonyléﬁﬁy?, alkyﬁégfg%nfr?nmoun

of fcamllal (&bl onyhle amhikyple thadeky| car bonyl oxy, al kyl t hi o,

| k I boxy, . carb l kyl , . kyl
0 D G s RN
compadad feevryula a9l kyd mixbat aatdbklhitl020 Nal0geim h @R ind
1wydr oxyaldl, nercapto, nercagioalk , hitro

| , .
10 formpid yoa oo aORE( Byt R for RACE SO, foloyabpsyation and
concf i untEeadLl bl kARGHRN ARIBAMILn of formula 130,

useful in the process of preparing a conmpound of
formula (1). 31.. The compound of ¢l aim 30, useful in
5 perdetrar i ar AR iR ERB IR of tormia (1),
whi ch are useful for the treatnent of a disorder by
inhibiting vanilloid receptor 5subtype 1 in a manma
conpri si ng adninisteringggrtherapeutically effective
anount of a conpound qgfy Rula (1) or a
pharmaceutical |l y accepthbl e sal &, or prodrug thereof.
32. The conpound of7

selected fromthe ol con gt pain,
15 i nfl ammat ory hyperaHgesi a, urinary/incontinence and
bl adder oyerreactiyity. 10

(1X)
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
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33. A conpound of formula (I I 1), H2N, i Nfri R12 O
oD wherein R9, 1210, RH, and Ra, are each
wo pdepesent | y sel ected fromthe group consi stPEQUSL007/066605
hydr ogen, al kenyl, al koxy, al koxyal koxy, al koxyal kyl,
al koxycarborwh, 15al koxycarborw al kyl, al kyL

oo AR R o 2t o

the gmmﬂsktyrhg oﬂ‘pcaﬂaw:wm oheamvyph glakadiym ﬂnadiroaﬂdk alx@/paﬂadium on barium

al k hal oal kyl t hi | het
sulfaﬁ lgzéaciggn 3ﬂ€%r581¥§/teg ﬁ%&ﬁ, gggr?ﬂ E;}f)nslsﬁ%g [?g %trﬂosphere of
hyd@BdnC ﬁﬁhﬂ,ﬂe{ci{ﬂ hid &icloh®sad{cGE ) 2{IhGeleti2d (fr%ﬂ) AN up consisting of

?% 0) 2-, 11, Ogl 0),-, ZAZBN-, (ZAZ, Nalvgi\)%
an ale C N@lg@rg@ ﬁ(gpr‘a y(érzﬁgaq\ﬂqgig‘rd@é ASFIAE: [eg pro dhe compound of formula

G)Q(ZAZ N) sul fonyl; 20which is useful in the process of
preparing a conpound of formula (I). 34. The conpound
of cl aim 33, useful in the process of preparing a
co ound of for ich are useful for the

29. ?R%ﬁ?$@f“5&8$§ ?%g%%%§ﬂﬁﬁﬁlblt|ng vani | | oi d

re@@pwﬁs SHIYRE Enddd 28 2P RIre 6OABDLES; Ng admi ni stering
a therapeutically effectijve anount of a 25conpound of

f oflfulasc ¢ ferole) ‘aPphay raEBPPEE |y acceptabl e salt or
paﬂ%"rﬂguﬁgﬁrh%&gd eflud RE sCopREUAd of claim 34, wherein

disorder is selected fromtheé group consisting of
paﬂwrnmnﬁtannat@mydhypéﬁﬁlQesﬁa@fdrlnary i nconti nence

bl a 0 rre A conposition
ﬂbjﬁgfﬁsmgue W&egPd%ggﬁﬁﬁipT§%5 a conpound of
fOE&HkaﬂU&ﬁ@ﬂﬁdaDm$&mﬁ1Xture t her eof , which is
useful in thelgrocess of preparing a_conmpound of
f ofliritreciiitasg is fiBgpd Theropgaplsusrarrorng phfanrsh, Xiselhg capound
of fdrRGIRKPRESS R fniRLEPREIDY @ conmpound of
treatment of the compound of formula (XIIa), the compound of formula (XIIb) or
the mixture thereof, with 20 % palladium 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,

N\

7N\«
2\
% Yy

\

(lla) (Ilb)

T

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;
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formula (1 X), which is useful for the treatnent of a

di sorder by inhibiting vanilloid receptor subtype 1 in
wa@20vaemBB9 conpri si ng admi ni stering a therapeut PCEUE2007/066605

effective anount of a conpound of formula (IX) or a

pharmaceutically acceptable salt or prodrug thereof.

L0538 chg: GOIPRURAD pAlcc Gl M Rdn, POSKELAIRE B0 18

sel ected fromthe group oﬁglgilng of pain,

i nfl anmmat ory hyperal gesia, urinary incontinence and

bl adder overr .39, A conmposition c rising a
L. Qoo B AT V(R Pae Bl REPBP P bk oS
fornlla @, FhhUFustheFR e treatmWiog A dis&rddsBf ulhiﬁidh(gtdaﬁiuoid receptor

process of preparing a conpound of faornmula (IX). 40.
subtyiivel i@ OFPEPaE ARSI RS AR RTUEEEY piiercisg dmppnt of a

i ufi | Ghul f ul

com R O G B e M P G R g SR

vani |l oid receptor 20subtype 1 in a mamual conpri sing

2. 29T AL, bt YGRS Lo ve AUt o], @

consBEEL Pt G, enfBalrhatOfy 1P Qalet, ke eBlcontirthee AHA 1 LABPOMALactivity.
of claim40, wherein the disorder is selected fromthe
group consisting of pain, inflamuatory hyperal gesi a,

33 Ul il chH&BP%hHSBQEIP”d bl adder overreactivity. 25
42. A conpound of forrula (X), H2N, r, NH O( XI') which
is useful in the process of pReparing a conpound of
formula (IX

O

wherein Ry, R, 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, (CE;),(HO)C-, R5(SO),R,N-, R,O(SO),-, RyO(SO),-, Z,Z;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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43. The conpound of claim42, useful in the process of
preparing a conmpound of 5fornmula (IX), which is useful
wo ooo7nts3d reat ment of a di sorder by inhibiti ngPCT/US2007/066605
vani |l oid receptor subtype 1 in a mammal conpri sing
adm nistering a therapeutically effective anount of a
C romula (I X) or a pharmaceutically
Cﬂﬁéggggﬁggfgkgéﬁi or prodrug thereof. 44. The conpound
of claim 43, wheé

group 10consi s
urinary i ncont

ein the disoprder is selected fromthe
of pain, ixflammatory hyperal gesi a,
c&and bl &dder reactivity.

’

N NN

(Xa) (Xb)

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

37. The compound of claim 36, 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.

38. The compound of claim 37, wherein the disorder is selected from the group

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

39. A composition comprising a compound of formula (Xc), a compound of formula
(Xd), or a mixture thereof,

Cl Cl
oy O
N NN _ﬂ\[::]
(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),

40
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H,N
o) (XI)

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

43, The compound of claim 42, 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.

44. The compound of claim 43, wherein the disorder is selected from the group

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