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The present invention relates to the discovery of
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el i mi nat e t heNieBESAE prsrrsciefipeddn skiipions eit her on a

tenporary or peisReRrt rfathsiormilad JCRNENEEHMES-8] @WCH,),-O-

‘the appear nce ns_.of the nanmed di sorder or
con@b@ﬁ n 'ésﬁggﬁixgﬁhFHB%ﬁﬂlcally ef fective anount"”
means an anmopunt of the conpdund which is effective in

treating the{naned di sorder jor condition. The term
"pharmaceuti cally atceptablg carrier" neans a

non-t oxi c ent, disper exci pi ent, adjuvant or
ot her magérj/al ®hich is B Wth the active
ingredient I'n order to permt the formation of a
Iphar macewhéret conposition, i.e., a dosage form

capabl e gfis adpi it aéalaqiz?@ @ ld1e &@élkyﬁ%& &hmﬁﬁﬁ-@?m |

of such a cafrieris a rnaceu I cal acce
typical | § %ﬁ@oafPWeW@ﬁWéP‘ﬁP‘eéﬁﬁmrﬂh@? e{’tyf"i‘jW' pyrimidinyl, furyl,

V\Oz NRQEHVEn Pfyriolyegrbiipecsdch @pticHanf subsiitiied b Froml1ato B, prefbrably 1 to
er

to raipsRuerib st rbidtasaty 1 sh sebesb o g ROT-CFs -0CFs, -

20ar iGthl-@-0 alkyl GG elichikoay, HaiB] ,eN(@14i0s alkyl).l MH(Gr-Ehakyl), -N-C(O)-(C+-
enmbodi t ' I i of
T e S SRR ks Lok

st spntginier! asRGiroReTpSSelestaddTont @ MPESI y 1. In ot her
enbodi nents, each of RS and R6 is H In still other

enbodi nents, epresents a piperidine ring. Further ,
enbodi ments provide for R3 being a 5- to 7-nmenbered

ring that is optionally substituted by 1-3 Rlgroups.

The ring may contain one or nore heteroatons

i ndependent |y




selected fromthe group consisting of N, Oand S. Li

certain enbodi nents, R is phenyl that is optionally
weaimsoidm ed by 1-3 RL. Additional enbodi ment SPEF/US82006028182

for conpounds of formula | wherein mis O, nis 2, and

Ais CHor O In these enbodinments, Rl is sel ected

fromthe group consisting of H F, C, Br, I,nitro,

G -6-al kyl, 1880 #feger hn 81 &1.6- al kyl hal 0, OO

6- aIkthan r@@ﬁmmﬁ@aﬁmarhymenearyl and OCi

- 6- alkyleneav% mh%% | 5y el ected fromH and

G - 6-al kyl ésnan %lﬂrﬁa‘s 0f" t he present invention

contain one ov isnristegdrifioad O loent ers, those conpounds

gay exist i n2Rdkdid TR C0AMG. 0L Ol —c(o)-
di astereoneric torns, or a racemc m xtu

present invention i ncI udes any H possi bl e en h(fST"‘Hmers
di ast er eoner s, racé £ oro/m tur the of
compound of fornu#aw#~ The ff\grfi act r s of
t he conmpound of the inverition nay be’ preparedo for
exanpl e, by chirgl chromatographic separapi on of a
racemate, by synthesis fromoptically Iécf‘ starting

materials or by nmretric synthesis b@gonthe
procedures des€ri be (¢ lseRgH er,. ai n cEpeaggs- of
the present invention may exi st as geonetri cal

i somers, for exanfle, E and Z isoners ofcatkenes. The
present inventi onlNl ncl udes any geonetri CN| i somer of a
conmpound of forwd the sgnme to ~lthe esent
i nvention encorrpasseyst\gﬁyomers of the}gonp /dg{of
formula I. In additPon, Ocertain conmpounds oOf the
present invention may exist in solvated fornms, such as
hydrated, as well as in unsolvated forns. Thus, the
1pr esent RH\Vsemtirthnnoietycsehspmdfrem pakhyl, suyudhnset qjyvutdé;dl fuoyl rtgienyl
of d f e
of PhErRTBRHRS heting gty b suna@3 ool of PR SHRER

| . —(Ehbr&Cey or Rk acRllicaly arqeptaklecast ra'mweoréwmﬁgc gpd also
conmppibndsy Ribsttited By ¢%Bﬁbddlﬁb\ﬁ§lr§ub§lm&xfs€in&&kadéﬂﬂ¢ sal&dtétDfrom H,

t andar d t, f

oxapesh BV ERE ks B PR B GEEt kg pfpthioatl.-
16or mxam@ecmksa)lz kMH(@merwyw N%C(@)-@hrcteaﬁﬂiyé @cN@y for
exanpl e, pHGL fﬂécté‘&ﬁ&dw‘ﬂ @%ﬁbé&n I, %ﬁ@f@;Fa <OCFs, -OH, -C-Co alkyl,

physmlogﬁa y_accept abl e’ ahi on. ossi bl e as
wel [C+Co alfarie CaCe 81iqad¢h Ot eraPka'kyl Celiph. A5C(0)-(Cr-Ce
sodiaw(p} RPN@ssium or lithium or an alkaline earth

t al | It b
o7 The. pHSd el Bt ooty Lok PR o ATRE By
201 O1OHT,s atkaxyh cas:emm«ybewg HN(CaCh dlkg), -AHIBeBoklkyhi {NaC(Q)éCrCe
eq“'a}k nb er acﬁ%ﬁ d‘aés au{'@ N-étbl)]_ﬁ'ﬁg@%d: ”8@8@6‘!&6(&%-&&1-03
rret w&kxli) d@?;frCon alkﬂm&ww@a@m -SrghrftacCeire iy sBenCats
chold,f&anes, | r@cglll@m @aea: dyBloaRyl M@wgloml -apn,-cf-al, by, -0-

by Conve% é%lfy? UchgggﬁHq %ﬁg?wﬂ% , ng@&h&wo&holmo or

2‘50r muieahétensayblésesuelmay gyrtotiding, @iparigihg pipedegog fuca, thjophene,
acce Y% [ [

IRid Oo? t%%gé% p{yraizﬁ]gha}rgzo olﬂgfgr?%zgﬁ ipné)a%&te &é%}é ofiBoxazole,
hydr obr om de, phosphate, acetate, fumarate, nal eate,
tartrate, citrate, nethanesul phonate
orjy-tol uenesul phonate. Spem;l c exanples of the
present invention include the follow ng conpounds,
their pharmaceutically acceptable salts, hydrates,
sol vates, optical isoners, and conbi nati ons
t her eof : PROCESS FOR THE SYNTHESI S OF SULFONYL



HALI DES AND SULFONAM DES FROM SULFONI C ACI D SALTS Thi s
application clains benefit of priority to US

w@e@viosioohal patent application serial no. 60/ FOLP$H86/028182
filed on July 2 1, 2005, which is hereby incorporated
inits entirety. FIELD OF THE | NVENTI ON The present
inveption relates to processes for the preparation of
sul f BRYNIheiseeef these F@uﬂmwh being srffonallyzesibstituted by from 1 to 3

i nt esmn&uaﬂegelédtbdm m@@ﬁﬁr & HORGI&Y en E‘PJ cﬂ%@”&ka “OH, -C,-C
phar [ epar at ' °

sul f gﬁyg?g%sa%@é?ﬂﬂz 'a’g(cp%@l@&eu"{"f @aPsa'k\@A@k@ﬁ@Hﬂﬁ)%ﬁlkyD,
THE NOW/ESTHCMNC Salkyl) o@ﬂzNammaml@s -aogvcwd)%lau«yw&cb@ﬂ

Biis&hﬂe‘mt LR LB B e S R E Epn

can #ehenylmelwt transformed into other functional

gr oups sus Borﬂ@erﬂbcsmém& i R I(ek?/)fsg’ﬁ'olrrﬁtqgl /?ﬁoF aft's

sul f ation of aronmmt’ic substrates) or sul ani des
( by @@ﬁmqeaww 2950RAPIR &alf the@e@s Peepgred brihekcomphmmst having
EncyfoinapetiiisreatteCviira cahpdpamadh@Bdrmulaggh f:onam des are
integral functional groups of a wide variety, of
therapeutic small nolecul e drugs such as apti acteri al
agents, diuretics, and cPLA2 i i(Cdds—X t ypi cal
preparati on of suI fanyl chlorides involves reaction of
the sodiumsalt of a oni c_facid wi th phosphorus
pent achl ori de, sonmef?” ination with
phosphorus oxycH! | oride, frequently
with heating of the yxture\(see, e.q.

March, Advanced Organ em8try, 41 Clegm,,nghn W ey
& Sons, 1992, p.499). These relatively harsh 'reacti on
ldondi tions are unsuitable for Rie preparation of

steri caI l'y hi nder ed sul fonyl edyori des, such as

aryl Ir@{ ﬁulfon chl Qr | and the Ilke whi ch can

resdl i hl &F Y gema’gty&ﬁ @fri’rﬁé)h%ny' YRR B dingly funghrthienyl
di oxar dﬁrrC(hNakJayarttw rgtg radiety bdieg sutstituted b A& oupdd the formula —
455%Cl45 @Oz Sﬂé]'é ﬁjf% carlbg% frg%kggtok%n?ﬁ/eqotggtt {i] ggﬁfpgqiectﬁnge group

13 ynth eS|s of fony Peac
et PAB Heying Aty PF?W%%iFQ eptighally ghbsditvited kyct of additianal substituents

t r i mmpydqahﬂ;s@tuctw/f@m i u{aldigﬁ heQr e, (cW d' k'OhI-?:C1 -Cq alkyl,

Let 2 60)., hod’ tha
suf 18 %kO)(()ym f'ﬁé a&gﬁ%{?ﬁ é éﬁ a'fi’)ﬂbr""ﬁ'ﬁ%ﬂ?ﬁ alkyl), -N-C(0)-(C+-Ce
ef f iatik/ree YNOwi et BUSR SR, iXCati| iy dnid nglareed defilddeimyle to give a

hal i

ri fsﬁlﬁozlra @%{é Hasﬁ t&gcarmxyr?e?% OterRg Ry @ PEYRine gEuRrhe

28t h&rotegtigy gfoarmﬁ rﬁ@?\@ﬂd@ﬁyﬂwgrqsym@usmf@nwdha| i des are
speci fi cahd c}bnﬂﬁ;@ﬁdéﬂ hawiﬁgftﬁé&oMLﬁaD@f[&t('R?zns@ﬁ]q i > A R, and q
|nh|a 1Oors dob C{fe 3t of asthnma or art
and “rheurmar e 8"%8’? I e‘gﬁﬁqr?ﬁje"i‘f qescribegyin @5@&%&95@82843
WO mwaﬁsonmm@wtemerdmmm%@dcaham entirkthese
i nt er med pare due_.to | oss

Ul tur Serestealinor il chfibineh RIS Y b resein
gf invehiion ficripidaship §ﬁl@e£n%*s wherp @ﬁm&tltLestmérmm$ ofrtbevdemrded
| MpeeveshnaRbITRARUEON, 1 3RKIINGe HBRRE h@%ﬂﬁg[} ds and the

e

correspondi ng sul fonam des, are neede met hods
provi ded herein help neet these and ot her needs.




SUMVARY OF THE | NVENTION I n sonme enbodi nents, the
present invention provides a synthetic process
weowpiwrag reacting a conpound of Fornula Il :PCT/US2006/028182

[Ar-(R)z-SO3-13gM I | wherein: Ar is Cl-C18 al kyl,

C2-C18 al kenyl, C2-C18 al kynyl, C3-C18 cycl oal kyl ,
heterocycloalkyl aryl or heteroaryl each optlonally
substituted by up to five su%@"temedent s i ndependently

sel ect ed fromthe group consisting of hal ogen, Cl-C6

al kyl , -C7 cycl oal kyl, hete OE%Cl oalhklyl I Eylano,Cl -
nitro, |_oal kyI per hal oal kyl , -
al koxy, O&ﬁ Cé{)h'aﬂQfﬁ al oal kéry(R)NSTR2X

NRLCOR3, COR3, COOR3 oom@r,l\éN MXy, het eroaryl oxy,
aryl al kyl oxy,II het er oarhglogbiksubstitytionasdesal kyl al kyl ,

aryl al kyl, heteroarylal kyl, aryl and het eroar \lI, R IS
Cl-C6 al kyI enyl ; each Rl and R2 is i ndependent |y

sel ected fromthe group consisting of H Cl- C6 alkyl
and C3-C7 cycl ogldgyl ; or any Rl and R2 together with
the N atomto which they are attached can form?g or
6- nenbered heterocycle; each R3 i s Ande

sel ected from gllgg,eggagéhq consi sting of H, Cl C6 aI kyl
and C3-C7 cyc IEI%@{ 5M|saGroupI or Il metal ion;
qlslv\,here § nmetal ion; orq!SZV\,hereM
is a Goup Il rretal |on andz is Oor 1; with a

kal ogen auhgbivh W ks Sfr"g%ﬁnda S{J{F(ﬁl cDaCI(igglﬁsg%fogqugla Il can be

catal yti c anount o
co- CaMEgd o pyifony haliggs %friﬁ)”mdiaéﬂ bmmatmn witls ashefdgie isebdtitution

to fresgentinaedpesstie of a et amb%rg &1; Iﬁ'én%e& tgzid mSﬁg présbide of a co-
n _so

\;\Cﬁtr ‘éia{}sg(sucﬁS%EQ\gg@engfqu@m esent invention f urt her

i ncl ude He@gen supstithidoncoageotsnds ofedHmramll ste tdabems tHat 8&h convert

1@m réﬁ'lcfn%%@ﬁ su&‘ﬂgﬂe%ltﬁé/ cdrﬁbo&:ng oP%‘%ﬁ'\g%elﬁ su?lba?,ggrﬁ%gmple, H,

for a tine er conditions su _
comBUA UOW fq:arhﬁ{?%n pubsfifpientR)HaloggMBUNFIIEN Feaghmts ef the present

invention can, for example, convert a sulfonic acid salt moiety or sulfonic acid moiety

to a sulfonyl halide moiety. Numerous reagents capable of carrying out the
conversion of sulfonyl acid to sulfonyl halide are known in the art. Some preferred
15 halogen substitution reagents include SOCl,, POCI,, CCly/triphenylphosphine, oxaly!
chloride and oxalyl bromide. In some more preferred embodiments, the halogen
substitution reagent is oxalyl chloride. Generally, the halogen substitution reagent is
used in a moiar excess, relative to the compound of Formuia |I. Preferably, the
halogen substitution reagent is employed in an amount of about 1.2 equivalents or
20  greater, relative to the amount of compound of Formula Il. For example, oxalyl
chloride can be used as the halogen substitution reagent in molar excess, for
example from about 1.2 to about 4 equivalents; about 2 to about 3 equivalents or
about 2.1 to about 2.6 equivalents with respect to the amount of sulfonic acid salt
reagent (compound of Formula il). One skilled in the art will recognize that the



R4 and R5 are each, independently, H CG 8 alkyl,

C2-G 8 al kenyl, C2-Cl18 al kynyl, C3-C18 cycl oal kyl,
whedoenooycl oal kyl , aryl or heteroaryl, each ope@DNS100¢028182

substituted by up to five substituents independently

selected fromthe group consi sting of halogen, CrC &6

al kyl , C3- C7 cycl oal , heterocycl oal kyl, cyano,

ni t rOYBEPT helogen SWQQW}E‘W re@nelmsdwitbdbrb@lld intgt akZ6 on the amount of

hal civeaband s ydturaRed F&kmtg@rmé staﬂrn %Jﬁﬁ sbpggsi her
vvrththeN tomt area can orma

5 or ' 6. AEARPEN Het LPbeyeme ™. rsemaqmoms@wwmf@prmma !
ENVBGDHNESNTSIo6EN 'EHEtIiUWENSEIgéM id Rarrigtl ese i tHerWrﬁﬁnb@réf a catalytic

|c5r OVdn%ﬁt 8f REREESA O|l‘] t wr&yﬁ;cﬁoo gg tg'},@ b;gl;rewgupartrcu%r theory; it is

hal i des and sulfona
het @ﬁb%rregirth%trthgrcgralyfloamburrtarf ivehies facilidatas yHeafotation of the sulfonyl

het | |
(g ?ﬂp{b??&l;rgrg r;rg%/ lsédi%rfrgﬁlf;ﬂg ﬁr%?forrhﬂﬁ éﬁﬁﬂ ond protonated sulfonic

and a(: ISR R G Y§ihie Mia gufam ﬁ@ﬁé@bﬁﬁﬂ@ﬁah@‘ d@ne under milder
\m. mbndi“@ﬂ st a6y atiag oxaylt dhoriay ik hésnh $er@5eréa§ret &H Bblow. The

4TS5 P TR Sl T o e o B 1
acr cﬂepﬁbrﬁ&w’eﬁ)’fh@mmt 8bdnortfont dipusuRf dngbouhakiider abont 0.3:1.

sone enbedhsBM, She tr@é%tr&{ %ﬁ% corﬂﬁfo%'ﬂﬁ' cﬁ‘r\:cﬂrﬁwgl\é' Ig%\ﬁthatae Jiglogen

synt heti c process that 1ncludes reacting

For rfPiitytiph rqagpntisgatiestat ﬂthé?féﬁerPf aAp cet@lyen Vighilegiot wishing

al kyd be 62urfdliy ﬁiyk{ﬁﬂlébllar fﬁgokrﬁlrgrsademki'thaﬁ@% g%tal)(st facrlrtalg]es the
I I erocycl oa or hetero

g)r/)f |féc))rﬁ1ah%/ %ﬂ@ﬁ @6 Bblopt{flr?'t 0 %Li'tégesﬁﬁﬁtﬂy&ténﬂ@'“de N, N-

i ndé‘l?@mﬂ@mah‘yd%efoewwplé MoRAdinhehydfoonepnide nesi wéli 89 o®br reagents

hal Q@& a@lc@@atgiye‘té’l for (;%ﬂf&? c Cé’c?d %iolééan&% heaf:tronf " fcrr example

het er (?]C C M%g%ww,dggg?@ 0310;3@9{?’( |scger(%alwa]prgyﬁ¢gbxy an amount

Cl eaff'ﬁemthwa@@él&ﬁ?é)’the INRLiSh rawme Elbsim&deEIRRe co-catalyst is
R BresgfN It e Ko G2 St Pt Yo s iy pf sulfoic acid sai

het é‘?&@aﬂiylllalswe pr@hr;ﬁld eanpddimentsr tharcyicataRsi is pekeddn an amount of
I k |

Fropoany) °1rt§3§&é§ﬂ53?d§‘f“ﬁ'§%s o P PREBRY o BRYEEES e to
cy cMEARGHN Olotuifaiy agd S%!h'@awt Qnsgdling in WP@H wilhggcognize that the
ni t aegert diened-eataWst abed \Kllﬁ)ﬂeﬁé'n@ Mefr@ﬁeh%q thé 8ol ofs@vent and
i ndg"r?en% n?iqé)regetfve%?fttﬁe ?f?%ﬂq F‘ﬁ?”g‘?@ﬂ%s‘@m sting of H,

Cl-Cos al myﬂomdﬂ@rﬁ%tmym mattiogl of thé Eempoutd @8 Porlmut I Mith the
rret fkbio \A%émsubgtrtbi%n]re%@nf f c'gtrleﬁ o @@sélveﬂ?% enl 813t inQladd at least

ere 1S a
one organic solvent. In some embodrments the solvent system can include two or

more solvents. Solvents suitable for inclusion in the solvent system include aprotic
30 organic solvents, polar aprotic organic solvents, nonpolar aprotic organic solvents,
water-miscible aprotic organic solvents, and water-immiscible aprotic organic
solvents. In some embodiments, the solvent system includes one or more of

tetrahydrofuran, acetonitrile, N,N-dimethylformamide, dioxane, acetone, toluene,

10



zis 0or 1; wwth a hal ogen substitution reagent in

the presence of a catalytic anount of water and in the
wee@3emoed of a co-catalyst for a tine and undePCT/US2006/028182
conditions sufficient to forma conpound of Fornul a

[11: Ar-(R) -SO2-X 111 wherein X is halogen. In sone
enbodi ess of the present invention

furtWeﬁeleP]eclcﬁlafédeq” 1a?C§'I rGhpreatiang o st Hb WY dtoernaridasthyll ether. In

Wi t hsaare aprefeged eagieotimer?ft iHenalbolviint Rydtoia Q{C%SQC&. %nsﬁ‘sts of
basetefrg@uaro%rgﬁ me and under conditions sufficient
forma conpound of Fornmula |I: Ar-(R) -SO2-NRAR5 |

wher ei n: R¥eah@loge® sulstibiion, reacmdmpcmndeatéamed*ouﬂat% suitable

& kylemp&rdtufel 8 N
cyc?/oglp sl @grg%c i e%% ?é rp(oré ﬁeﬁeﬁe@g?rﬁ fure fgloy room
opt i SWB?%{W% u’%%te%%rn@'@dn ﬁyma smb@dlmewte thelEstiidnumntts carried out at

.h 2 fqua:ﬁmmbbm 53¢ feﬁé@dnpferé@ @térhﬁer&n:%@ frsm%bﬁtto' B6 Wout 5 °C.
g

het er ocy ¢t & oacg Ky Pce ‘@'J’aéf?g‘e W%OF%PG”@-?'C thgjinventiona pRéSS/shown in
Ci1- @em&pf)%ﬂhk‘mle l, teze @Bfohy‘llhelﬁdek oKFormakyil candakieliR A %Wr{e’

FU Rt o F‘ﬁmaﬁﬁgme éyf t&g nfI t [ RRsE cﬁ%@i?@%o% }a@rllsc

they are a orm a
het eMBERRYte forpa @mﬁéu@lﬂf&@rmﬁé@ts of t he processes of

the present invention, thg Q%) Widreof Formula | is
for he corrpound of Formul a

t hout. i sol ation of
. he% &ﬂh’ﬁﬁt VgFakies 3t P d¢fined herelisef ul as a
cheni cal Advﬁnmgﬁwhlyaireadcmdpn@pﬂlﬂﬂeﬁ%.e‘?@oddﬁﬁér@é $fQR invention, the
lznglsUF#dn'QghahEﬁ oa r?rr[@ @lhrlleed no& b? éso{a[te(dsprlpr to reaction with the amine

benzhy
di cﬁ?%e%enzyl )sul f onyl ] ami no} et hyl ) - 1

H i ndol - Gebférbl@'r %)érle} SRBLOhSo&G QJ éu n ??ent is emtDI'?WCB Bor the

uor one

hi h h
gnz$?e]cg‘iﬂ \&8}{5? egﬁp me;j é>¥ ﬁ%/p]ulallHllt,xﬁj@ﬂvantageous that the excess halogen

3- ylshipstituion ydmgamtoiemaminigdafter the reactlon be elther removed or destroyed,

2-f1 6-
£ e o b O R 5 o
@rvp?cwr pYIPHBEESz olnc see ¢mibadimégnts, the excess halogen substitution
( 3 tmgeiitican Be lle{tﬂiy&h R WHehrican l[e%gér{t [16r é)IaFn' ol HQLQITE amount

t hoxy) benz L s f n |
et hyﬁvatf/ ?{8 Tﬁwo?fgw%ewaeb shryldy be Eredhisl dasjroy the
g:PLﬁ&cessn lhlabgd;ro rssbsamdomeéaltgadts dsaéwl gb mxalwsmb@ee%vheﬁ ahd! lsulfonyl
or an
ol F%?ﬁ%‘gé“”ﬁ‘ 17 a5 K2R e ethanesiion cnorce,
Dec @rWSIU\,rLe 2!0(9120]3(3@ bNtegm;uela,sthWéxQéﬂﬁ Jabg8a 2Bhstitution reagent
PCT éé\uﬁ%}@%@é’eﬁ%gxarﬁ Ié 8¢ oddlbym &Qi?lé idP H%laﬁﬂb&aaei%educed

r 035/ 0 cﬁiﬂaﬁ%h S 004/ 038335
200& G IRE u %fd%? #rh 8% 6gying mmowmmm under
fi | edufegbpressuye 2Bthe? GAitdteuilpl i @:laﬁ@ éiscoxégvgﬁ)tOMI\ﬂ%gSl‘ﬂé)excess

3¢ CTAéI@%Q%éQ%Zﬁ%aJeh I%q'emovedh by élé’ullatlon it |E %gtl llwescre]zss%ryatshat the

distillation be continued to dryness.
As used herein, the term “amine reagent” is intended to mean a reagent that

either is an amine capable of participating in the reaction with the compound of

11



2005/ 097727); PCT/ US2005/ 029338, filed August 18, 2005
(publ i shed as WO 2006/ 02361 1) ; US Patent Application
wenral3oNp. 10/ 930, 534 (filed August 3 1, 2004BCT/US006/028182
Patent Application Serial No. 10/948,004 (filed _

Sept enber 23, 2004); and US Patent Application Serial

No. 11/442,6199 (filed May 26, 2006), each of which is

i ncdTPBHETIbE RieUS? A SHionpBiderat Reaula, prasreagerit that provities such an

someangin®oh é‘ﬂﬂf&@nbddh@erﬁﬁ ﬂ%eé‘l*h&%l_ @ﬁt'nr%?glf’e{r g?ﬁg@%sHNﬁ R®, where
reparjng su |
Coms, S8 B 3P T SBRboTRE GrecieRURn Piide Ammonia, primry

accandasgendary renangst asewsll af rebgentnventdrorcapasle of llberatlng or

COMMEEALLNG PheafTnaung bufl RS ld' & WSO e

i nclaihedinents, the aute RgeRny tarehesh iagrice-famy Quch[aé Yageous ammonia or

di CanﬁétﬁQ@Hﬂﬁ%' )I%Lﬂof‘rfénbfrle}eﬂ%rm g"rWeln s; Ihe amine reagent is gaseous
H i ndol - LE yI} enzoi ¢ aci

4- (33“{”30'}5%06 3(di phenyl methyl )-2-[2-({[2-(trifluoro
nmet hyl ) bénihd ]a&lmbf@nyﬂebajﬂSUDbmth\]/heH'bm% amount of the amine

i YHREADH ARERZ Rl naige imoreancy s o e, drgeg. Such
(t r EalvGti b WreamcyIs?lajtamhglcpwenremt)yetehpl\@sd b thd akaction

g %Ehg&ﬁ%{égé&%%@ér&q%é qn%{%ﬁdgrpél Ey llﬁrato (trifluoromne

t hoxy) be E?/P']"glﬁ Cfndﬁy]e}cgmpﬁw) dtriynyla ﬂl as shown in Step 2 of Scheme

H i nglelbn Deyddmedogylin hesshent s@fénﬁi thdt Itah Qrﬁ'ﬁ%d%mdbmeltes@rgamc
OCesSSseSs

L5776 SBRERETEr HER 4 SRoR oA EPUBROGI A gRuie i e pmpre organic
( Al)solkpris.ePwitablarsolventa frd inzluaior inatbe delfént egbténm includé ond.or more of

R%%Eéﬁf%h?&bﬁ%e%c{afoglmlé hg N @ﬁ%ﬁglﬁma&%a Sd%%(‘cg}reéc%ceé?nﬁ toluene,

t he V&“Féé"”%é HRF 'OVBeﬁhgnQ:me@eﬂ bwwthecqnmhsémh@uy
C3-C6 cyul @@hé()eh\bodlﬁiﬁﬂtsoﬂwe §dirdd) |s s3en¢|'_fgr th@ @rﬂiﬂat@naﬁh@ludes in

I
2byr ERRRAEH andy G St rﬁ%'da%w Bl Yriohy b oeiamg nat e
opt mmamwofwmalh anustiofyatérr io hel sdha@n8sysprme faetimbdsythd dissolving

2, w&%m% YEIYeht, SI?‘se&)tvgﬁj(aéé'bqg W@QQ&%%JS&%'J/%’(? P the solvent

haI 2 e%p l%immmmplzf' the N(lfelj_yl @ehdgp @Fgrg»ula_lmm@ as (gatrlﬂuoromethyl-
aI k)bhényl)-nhétl@(r@uhb@l thiofide, akksétnkmve tU@@fdroQﬂélsblitolaexrélmp%r in some
etero
28 TSISRARECYS SR o AR B g e
n i gel@weﬂmt@@moﬂmtmﬁ Qlfery! Balidei reagent rOrienprefpered fsolvamtlsystem
10 HicludBa bﬁal%éﬂﬁ @fg/@iereageig rgn#o(t’o%afnd' I's an integer

fromO to 2 X2 I s sel ect , =5,
-SO-, - Sb spme emtrgq_menisqr‘@) r_eactqqn (o{:,thecg)mp,@qu of( Ep_‘[mmg Il and the

I Rylabnirie reagent is performed in the presence of a base. Suitable bases include
30 ammonia, lower (i.e., C5) trialkyl amines, pyridine, or an inorganic base such as
metallic carbonates or bicarbonates. In many instances, it is preferred that the amine
reagent also function as the base, particularly where the amine reagent is ammonia,

or relatively small in size, for example a lower (i.e., C1) mono- or di-alkyl amine.
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OOHI ?r C3alkyl) I (C1-C3 alkyl)- , (Cl-C3 al kyl) -

R12 is a ring noiety selected from phenyl, pyridinyi,
w@yoorrayl , furyl, thienyl or pyrrolyl groupBCT/Uk®06/028182

ring noiety being substituted by a group of the

formula -(CH 2) n4-CO 2H or a pharnaceutically

accept ablTin aC| mmc or mnetic; and also optionally
substitut'ed B '?“ g fhe sompend; & rermda bk with therdrsine reagent can be

i ndeq@eredentt Iay as%batab%deﬁb@ﬁlui'é GBﬁérQlﬁE@eareg&'xon lgg%fogged at a

| k
t hi ()t@mﬁer%af %Rhgwq_lbm,\keapiraege ¥=Il9§,|ej<ar§pe N,.ﬁcmnele@godlments the
al ky’pgctlon Racbe)cafredloutat altkrpborature of- I3 Ban 3393ut|~30 °C In some

%e()'_lepﬁéfﬁﬁle& Eﬁ’l%&%entga!fg%g&tl?n h becc%H%e&E)oLiI ﬁ‘? 8apm?r’atu_rq\|pf from
, abeetczq%@ %ONWWQ - NH( c 1 6 alkyl), -NC(O-(C
1 C6 al kyhg sulﬁfnrchﬁd?salt&#ohﬁula?ﬁlcgrﬂ)@%_f5f%29f'r_|%% of ?rﬁaqlc sulfonic

hal
a % F?{%X)}‘ sespe @@ﬁ%ﬁ@g skyAr in tfp\%cgnpounm(qf; Hariogla Ill is phenyl
aI kydpjiora)ly shbtiitdd 66 ual foyfive, subBlitGEne 1r(d@pérrd@ﬁtlya!sé1é/dtéd from the

l'OlNE up” %’nﬁ J)\Kd%oé %3%3% %’l% ? -Cy %lo%@ cml@amyl cyano,
@ B, SO halorNy!, C G- IErhatoaliy, C5-Qa atkomyal deyds, hafoSﬂa)xy Cr-Cs
2 C%e%ldéﬂkﬁhﬂa‘moﬁp NR CO$@ % O@ﬁscédé)\ﬁ@l @9@/ steroaryloxy,

cl oal
cy Cla&%q?lélgﬂxyahe@/rgalbppxy %loe%yl@lyyﬂ %’Pk&j"l Zetpwéwgaﬂk,yl cycloalkylalkyl,
benzawlalkybdaamydaw{gikylmbwphmheté}ea@r ot her heterocycl es

[such as pyrpali grlngr?dlrﬁérﬁerkdl g igIEnZ(Jnéﬁ 'I@ﬁ/u'irnﬁlfo“'oﬁe phenyl

t hi ophene, 1T mda
pyr éﬁ?ﬁ“@teq Y deiy 3¢ ef'VeomtﬁU@ts) rlndezpenmw a,eteb&dr frergsthef group

eachbo®fisthfes &, Kl
sub%? SIt%d b Jﬂ Il@f QHQ% %ﬂ%ﬁ%gﬁ ?%e'%?ﬁs %2? cc%/ecd" KXy C1-Ce

the"g 'P%’H‘B‘Vo‘% PGHB Y, hategen, CHANO:. MRR” andNR 'C@R C6
al kyl, Qb- iﬁﬁl&iérkkmoynerﬁd\lm irl thd(dombo Qﬁj Qﬂ LR, Ill is a disubstituted

20N nggcnf%ég Fé@r g su&%@% nd% éar}gl q'i‘}pp%/ drisce %@s@ted phenyl

al kgTopp, be@ﬁ'ngwbsfltuejﬁs i Qbhér aad:éuposf@lnlsyoraa: cepésbbtiuted phenyl
sal broﬁﬁb@éﬁrﬁ%ﬁ@gtituén@mﬁ%md'I Mnérﬁs >, i substituents

di phen odi ment s, e conp

havFWgY"ﬁS‘P‘?'Hgfg%‘(dy( Adgctet fiomp halparit Sat |ees%mp19 %{M@Qt &t @lkyl, for
sal exanimée eethyi, SC.praway.edr Byanighe nf‘e‘ﬂ’(&@%‘@ PeaNa Gy, forI example

2% %g_gnﬂhgrﬁ%g h}/l'a%&feaﬁérﬁglo%or{é %?X@%%L{nfﬂ@&aw ¥ For rul.a
phenyl , Ipy#erae rgmbodipyantsyiAti imy the feampbyndt bi emyhul@rlll is phenyl

Py E&Hsﬂtlutegrb?%% tﬁr&e?ﬂbhﬁbg %ﬁé%ﬂ@%&%ﬁ%@ﬁ@ 1ut, lgalP;}f C-Cs

ormu erern t
car B%E@ %'%655 s B‘ﬁff‘?'B%QXVy IhF@peemberipgnts, Agrio theceompgund of
gr obipmatd|H isdyshenyIBgbdit&s Wi tmﬁier!ﬁrr@io%(kyl%%dpoé?%é ¥ position thereof.
(§Ubﬁ‘1t§o teq‘ﬁkfo%}fn tor 2 ddl L) orlllg ]S— I’éla.ﬁﬁhll tnﬂ ethylphenyl.
| ndepen ARV SN ?F%’HP?—LI' 1518 TR rfluepqmethylpheny
- CHB, otheneRwodinghts, AO_’D @8 cerhbond o€Ee@ilallkioyienyCdudshiuted with
thi @rﬂa‘ kNérhaloé‘}m(y dN&Ql 6 ﬁé k}ﬁl )gosmoh\lH(ﬂ%]recg'G %lr k)é grhple, 2-

tcﬁugrorgethoxyphenyl In still other embodiments, Ar in the compound of Formula llI
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al kyl), or -NO2; and R1I0 , R13 , R14 , X2, n n3 and n4
are as defined above to give a sulfonam de and, if the
W@ 2000013979roup i s protected by a protecting grPCppUS1006€028182
protecting group is renoved fromthe resultant

sul fonam de. The conpounds having the fornula I1:

‘%R% §C13q &JJ Mwhere Ar, R and q are as defined

abov Ry $u t%d%tg; twe hlpgans rbile Ssand dsrositibrsithereof\dr example,

20053,88281pheyi.C In rmhbngrabmﬁeﬂtﬁd\rhﬁrﬂ% Bori¥o #:ggf ?rpgnﬁﬁa I is
e

| n [ ener aI tli sone
’?ﬁe %g%gégé%dsw'éq sj; 41?R?§'ﬁf‘? BiRre0s f?ireéf‘?m@ﬂédz -fluoro-
| n Sfl'ﬁ romeﬂvmwrr@rybonst | t uent nenbers of the depicted

cpnmpoundsg, @dmé @ﬁn%nﬂé@g IU qﬂgor%%urtﬁéciﬁ%eﬁ%mengs zis 1, and R is

her ei nabove. Schene NE
Ar - (Ry apgeng; TRpex@MPlen IDN’IE hal ogen substitution

rea ent i egnerd *i
g Sfinele bﬂd'}ﬁer{@?G@@i In s@mgem'%ﬁﬁugﬁtfs’a@ OIS?HUQ'?"@I‘I ?rrk ion,

ep heme | , sulfonic acid salts
can %%Te@%\x%f‘)@d to sul fonyl halides of Fornmula IIl by
react i onlmsdnie emialiroges) As iysiehfl ldtlbs@fmtdd&ﬂﬂﬁfdh% ;ﬂthaLcJaﬁ(yl group at
I €SR&18 %oé?l}ﬁon%&@&fah)f% hgt[helnguﬁrteﬂgylenv% i< N§TIGn or Kth ion; X is Cl: q is

presence o cocat a
N, N-denE I8yl f or mani de. Hal ogen substitution reagents,

as used hesehd 86

non- hal g/e sklggs: d:?mérﬁ(tgg)g‘f% tefs F(‘eth%% &g%ﬁg%?]}h%r_éregen mv?rftlon the

(su Eeios cg% ? 5 gmﬂ%ylforman@q dhpe @Wg@rb sHbshition eeagent is oxalyl

s ubshlotides reind tlh@hmgaemat&ufshe tathly@narh @ a8 8n ivatePto tth@ compound of
re ent i or onyert a sulfonic

lgm 3% T%ﬂYs fte V%r&g%?gﬂ]'v?%rh{f‘b@ug@?g) E(?y to a sul fonyl

hal i de nbi%’l‘%ﬂ ewﬁmom&wﬁwc papeds| o traf pregant inv&dion, Ar is

out p‘hB@/l GOPMRNS] mhoa‘)neSHErthBé(lkyl ag%uga d'éﬁ e bof ﬁé@(donht%'er'e%’fe R is

e art,

subé‘i’eit?yY\L??”Fé’ﬁ e&‘é‘&@%n‘f i W%d‘mﬁié‘ MZS CP@@ 2 is 1; the co-catalyst is
CCl &, N*dlnnﬂﬂﬁﬁﬁyﬂnmﬂ@hthIog@MahbékltuﬁM l@égeﬂﬂ’ lsadiglypéff@rlﬁé the molar

2|@r o%tg%f tﬂema%%gﬁ st%’srtlﬁltlgn Feaﬁc%nrt d tfgegcgq?nﬂoueqi]f)@*qrragla Il is at a value

tution
Gen@?a'PQu;/Z tp W@OWa?f @géﬁhes Ubb\t ratiotdf dire cmaigtmnammum oS @dtel B the

a MebApodY GEsSmMulAl l@fo\‘ Y Galﬁé)oftd%gve‘éﬂgpa}f 8% 9hLERD 'E"” a

I'l. Preferably, the halogen substitution reagent
enpl oyed in an anount of about 1.2 equival ents or

gr eat er, Inrsehatdndingentd e tRaTproBdss of fdﬁmmaqwgorﬁﬁouﬁ@ Bﬂmr%ula ,

chl ori.de ca ed
Fwal ogeﬁmﬁé‘?@% 6t'?o§%£¥°é‘3 GenToTH 3! @P ”é?%tlé’QSOf tIhSrcomp"und of
exafpinaila Hlomihabe amine. @agem’t sbwoiedduboua sall e sgsteraleomprishg an

t 0 gR@HE sSvafiHhy ALRAN SmQlint BRRML,. 2. 1 t0 about 2.6
equivalents with respect to the anpunt of sul fonic
acid sal lp some embodiments of the process of forming the compound of Formula l,

the process of the present invention further comprises isolating the compound of

30 Formulal.
In some embodiments of the processes of the invention, Ar is phenyl
substituted with one perhaloalkyl group at the 2 position thereof; R is methylene or
ethylene; M is Na” ion or K* ion; X is Cl; q is 1; z is 1; the co-catalyst is N,N-
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reagent (conpound of Formula Il1). One skilled in the
art will recognize that theanount of hal ogen

wWGEmsnivm i on reagent used will depend, inter BECT/HS20061028182
t he anmount of solvent and the nature and reactivity of
the starting materials and solvents. As shown in step
1 of .Sc reacti on of the conpound of Fornula

I aﬂ@e{?“ﬁ'@ffﬁamﬁae e IARIEN t3ybsiisHion gaeeant 1S exavhrchiogde; dhe molar
i n tiado piries Ralcgnafubstitgtivh aéagtemctoame@aﬁqp&fnd\wt@wmulé’\‘ﬂ is' & a value

o oeBaURT bRl 2 RSPy Bt B GREVET et of eter to the
f aci ¢ampatied oft FF\Qlfmﬁllerlm;tcnfc;nvantﬁe phisstwed aboyt 0htbaibodieo 4; and the
fy omadnfpBumPet tmheal s @Mnéd \Knﬁoufc Q&H&dﬂ%é 0§ id, compound of Formula i,

correspondlng pr ot onat e
easiBFODB %ﬁml{odmnf%ér@@rtﬂw@mme&wmme and can be

done unded sdfhd efbodiAErld tth@&%ces%%@f tAS p@eﬁf%‘\v@ﬁhoﬁxﬁlﬂ%’ér include
chl ori de at roomtg%g% a ure or bel ow.

of tHeBRMY FEPY rBRIRYCT bRk tiop reapeph and Bhipelaig the compound
For miFarmidlali s general |y Iess than about 0. 5 1 : or

for om abo t aor _about

Gneral |y s Q[n% %ne%og{n?%gé]o 8%??608??8938?3 ﬁértﬁﬁl'g"el” fon, the
Wi t rFOffﬁeU'hiaqf Eg@wl%luwrm@djwitrmt iselaiiporef thesommpurided Fomula IIl.

in the pWﬁ@ effgouRls & FAn@AY @érMﬁ-t; lsoleﬁ@& “r@m% re%t%n'rmgcwleooy any

be bo nd ‘%/i %/quartl cular. th eori?/ bel I eved 1
e e 4reirL uch oS pret afEiien g Miaiomt g obPUPRRUS well known
sul frogtiydds dor induicilg preSipithtanl can Ge-uead. ainyoh elnﬂb’bhlh%tsl\lthe reaction

1f IR
! Thfithe ShTRRIRS (o b2 oo P10 O BTy e pgpiaton. n
sul P EMRefitnental ayamisdivent sushes wates or & solvent aomthiaing water can
tri %WE@MW#eQ&noﬁ%ﬂ@re RdGX ?r@&n a\fﬁn I sgﬁgeén?dodl)’fnents

rovi nt sufficient 0 accel erate
e Bl loRcan oF el e Bripusinadi meere ot Bacercyen mksre fo

pr ed@rekainple] egsy dbdoars°about one eqU| valent relative to

he ano | ent . _
Zgr eferr ggbrg%gig%ﬁ{gg& ?fﬁ[ rségen {nge 3@? A% apﬁ’?%?gﬁqh‘? ft-skilled.
n ARDEAMRY. RABRAALID. @FUh‘Qﬂyeb@lde ) . sbmederateabmpéraytropliows for
abouﬁprevelj ‘}'qé]dﬁbplétlo@mg t§&l H}Id&@l&&@tﬁ sulfo%méhg% fnlotgsrb?%sence of

anoun acid rea&ent

thewgielr vﬁ‘q%%w?ag'éf’o ﬁlpZ%palrﬁtﬁ’P IeiselatInTetypdy Aescribed herein help
co- omxmizesytieldssed Wi | | depend inter alia, on the

samount o re and.reactivit
starti ngic rr%tmgr&'gfog%%us aan 5@”&?@”‘ Kuls FEPH?SB%/ t°§rr'ed out
t he SIERUER i9AQ ca¢h intremedialp duisglatsd iredorepraebdingid thetriest step. In

hal egen e&BB@hbﬁté‘tdf% frﬁ@rﬁ%ﬂt sérile GRkHd ﬁ@ermgélaﬂeg a‘?e isolated and
sol VE‘%E ) Iqotszrthat i ncl udes at | east one or

sol V Sl GMbefientst prnes thedipterns tew@mmpletely
i nclsokheedtand atof th@reecmbvee@tpface #0d yiRgIé Feasiat Yeaalbie for
ncl usi o e t ste i ncl.ude, a
3gr gani ¢ ggllsnv uh gs,t&% \ﬁaﬁ1 a% FOLT ¢ eg?rﬁg @b%‘%l %An?%r other groups
nonﬁ%ﬁcabedab?remutbatomgem:honsmoeeawS\/anme @roupiragy bé éndependently
apr Qlﬁbsﬁtu%gw'tKelrSQbW%Htsfrou;%nd Tﬁ@é Cfor 'qu%ﬁlgl %?reagrs(%rtuct%re is

organi ¢._sol vents.

sys P& ey ifiee t%%e“%F'tuﬁﬁF ée'8$’fe‘# Epmaﬁwwmrgmﬁre simultaneously
acetonitrile, N, N-dinmethylformam de, di oxane, acetone,

t ol uene, net hyl ene chl oride, 1, 2-di-chloroetha pe,

nmet hyl t-butyl ether and ethyl ether. In sone

preferred enbodi nents, the sq#vent system i ncl udes or
consi sts of tetrahydrofuran. The hal ogen substitution
reaction can be carried out at any suitable



tenperature. Cenerally, the reaction is perforned at a
tenperature bel ow roomtenperature. For exanple, in

wW@E v/ 0e3vodi nents, the reaction can be carri edPOUUSHDG6/028182
or bel ow about 5C, for exanple at a tenperature of
fromabout 0 OC to about 5 OC. In accordance with some
enbodi nrents of the invention, and as shown in Step 2
of SPIREME on the game GPmpripH, thaltivel ssbstifuemsraam be different amembers of
r eacthe\dhinB mpam ne reagent, optionally i.n the
presence a tinme and under conditions

suffi ci enl? 'St‘?i’pf%?fafﬁd fpetofr?ﬁalarfaatanes PbHsMention, aghichRye, for clarity,
- SOrdadpAiiem Wwhdiiee cbhtextCOMSépdraiénémbb’Mmé@ €SandbRo A% provided in

fi I, Advant a eou n accordance wth
sorme ST SEEPHRARRIL aruhBe et Fas® e inventor
of P&Righpee, far |br avitp diesmibed i the obrtra df prsingle dntbodddamit, ican also be

Wi t horb{ige PLBLRRIIFAIR Ry su@ﬁ@é@ch%bm%@) re €xcess

hal ogen substitution reagent ed for the :
reaction Weti§me hé’kléor?ﬂMEd @fO“FoI‘Snﬂ#f@eﬁi Iherejirt ap,sunless otherwise

advmata@e@ﬂuer & hﬁélgﬁt??alﬁ&fﬁ&ﬁ\cm %ﬁﬂte§ %p%bérbﬁd HBlet Ia some
n e e. reac
(2o, Ml T o chliEine G5 88 Tind s Tior By o hidte Geor 1 to

wi t ¢ edteoraatome. Examgplas of daturgiee wedrbcdriied dlion MBlctieNinelfide, but are
| TP ULt ﬁr‘n@e%tolJheﬁﬁ%?grgﬁg%%qgﬁgy%g?ﬂylt e}ﬁ%lergéreosﬁdfcﬁ)lé&%? n-butyl, tert-

substitution rea can be des

cherRU&%4 ispRifesre-butyby highes emelogs sketl Bs arnsotyt, mefiexyandreptyl, n-
Pr efcemkahy,thea,km ni mum armunt of water should be used

1t5o dest ray tthe %ssI h 6V(F;{en substitution reagen

Such as oxX&l'§T HYEPYaEeRARA RivRlend sirpightahaigd |°6€?”6'Fed alkyl

For reubup. 111, such as

(2-triflugr chl aori de
are senshglL@gEb%gL %ﬁéﬁ%{ r)efe%et%é?i (ﬁ(ﬁ’%ro\/oek{?"ngtwg ok Qekss garbon-
hal GGERNsImle; P‘EﬁdisonNP'é'a‘gt@Gt exeawlaseofr @kanyedroupoiinciude ethenyl,
exanpbpenilyardinge Me. nore of distillation; distillation
nder reduced PLessur e, ,,difsti | 1 ation furt her ‘
acilita 8&‘35‘%/ H8di ﬁ[!fy'ﬁ" dBesdP A Ay gPurhaving|angor Bygre carbon-
undeerbogduipledb@rdes s Moelinfiting keamgiec iof i digh@dgbypsaddiuag ahynyl,
CO- $RbANt andMfiShket he excess hal ogen substitution
reagent | S rermved b¥] distillation, it is not
necessar YSt4s8f herain.dihgloplkyatafesn theancalll i sredhaving one or more

drn%/ﬂheli)gen Asbstisiefts hﬁi’t@leﬁid lﬁdﬂﬂlﬁgeﬁematkﬁgpé’@d Eﬁga@ntThué Sxamples
i el I's

%ap& H%’o%)'MBE\WF Jﬂclb'g? P%g‘a'Pﬁ'&\" [9EPUPE 5N BCh: CoFet REL: C2Cls, and
combrutick, @ Reelinad grolipd hbdngpleesidiem persald fsopainitiee Kith as CHF,,

For iy, aln’d tﬂé ik, rﬁ?egt%%eﬁelﬁ@atloaﬂ&PYé ‘A?e?\gg’cﬁ hd@ﬁga%oempgup in

In some enbodi nen am ne’'reagen
HNRAREsh %Hﬁéﬁhé hpgrogefpiewss aresepiaced ewﬂth heldgenateras. Thus,

am ne r eiﬂﬂ@lférﬁn "aﬂ@kyudgmélmnélane BF H@érﬁbnﬁaﬂgn ﬁlﬁt‘ﬁ‘)&g@}rt&ms is
€804 a ents that are cgl]:g)

N T e T A R i S S
HNRmﬁxdesm brearot MhiaHo, dhamiangogsizach aemboxy BRoRITisBEropoxy,
reaggygutﬁ)sntéppoultdg(yaanmﬁee“kgor m such as gaseous anmoni a

di met

or [ am ne sone preferred enbodi nents, the
am ne reagent is gaseous amonia, O NHOH
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In the am nation step of Schene 1, when excess anount

of the am ne reagent is used, an ammoni um hal i de

w0 p@rgaL salt can be fornmed. Such anmmoni um hedT/tig2006/028182
i norganic salts can be conveniently renoved fromthe
reaction solution by standard techni ques, for exanple

by filtr nati on of the conpound of

For mul a ﬁqeq?%%ﬁaﬁﬂxy rPIgiQygd sloge ostaremyinajiorcwith tteer terms, is

car r fiefided hereimasg mesveﬂiervﬁyémef@dt f@haeary) rIé%{al'h%ﬁés‘?J?Gr’maloalkoxy
n

or r Cc or exa le a Si e or

x c@rﬁ]it%tlé% on?(ffl"lgHembLi%lr v?ﬂter{&g MiCEF YOURSHRh CO§51 @@qﬁthg like.
Sui It ﬁ e T@eﬂ%htcyc!@aikyl’; amblqmgcnéonemmmeoma.hattemtw.tﬁ\y&ﬁ&%rms is
i Nl dishBecd AGreMr 0 o

o FT%({J Ief oarsnrrglpn%sg th%ﬁ/hiegné Ba%: gﬁ%n(éyc?? '?}'81'10 tricyclic, fused,
net hlgﬂdge] gﬁ;plfgrrpgfpvalgn@_omarqmﬁtlg mmypmlmn maoiety foy B- 18 or 3-7 carbon
t - budtyths. etdoeificliaed iehBYEABIOASK cyclJAIKSIE n%’&\gsd{hgﬁl%é bne or more

t he t he am nation | nc

addi %f%%%%nggﬁ&segmb%nﬁ%vn@oq 8@}1& 3 cogmQpgwith) gchﬁ@mon@tfomatlc ring.
wat efny guitable ripg |positierd ot Matcytlhﬁkyﬂ)m&ﬁaﬁﬁﬁn (5} c@vzﬁ&ﬁl‘yl Imked to the
AN UWRENGS chRbi& s'tr[?ctﬁljee @)%Im ‘?e@t fsc)f/gloalggé&gﬁ%tlﬁléég%idset (lgut are not

dis oIV|n t he am ne reae
keeé'“lJ R OaﬁBﬁﬂFa'cﬁfomt%@h Bf cya*mor@yl wedobuswsayemp@ttyl acyclohexyl,
m nioytioheptyl, thbmofryl, Eeéﬁrfént)hadpirétﬁg o‘éEa yP'eFﬁ?‘lrh@ hl«% , such

ulfo

as (2tr|fluor net hyl - rret anes n

chi or i de™™ &P E%rﬁg’l tr?% ‘f3>8/'°ﬁ'§3dr Gigstaa %?a'é&ambée gi of 3-12
lsorr@t%jnjﬁ;wdiengﬁmrw or frivee @ngm,Wiptto @fatdhlﬁd) t%Fe ﬂeﬁlaé’éoe&ﬁ‘é‘ﬁetérﬁattom such
Ises st q relativ

L g eIk P RN O
Sysl”@r'ﬁ '??l ah'ﬂ%@ °&e§ﬁﬁ’lofe (890 W) agfmaliariegs @set (i.e., having a bond in

t et rcaxlnmdh ofvitH) af@ ’ch|en n§rﬂﬂ@n&ﬂbgﬁg el§ arlr?]bﬂzorr & edni? r})h‘f-hallmldyl

per 1‘!1 O&Waq (ﬁl{' P¥f8m6 QQSJQ'H@%V' o'?hthaa'%%é‘“d ﬁ?ﬂ%‘h@?@ab\@eﬁ saturated

I nclhetgeocysieropiich, as mmmnélane isoifkdbiehp drbiml KW s@ﬂé Rtbodiments,
e ., such as netal l

pYri Qr gani )
car ggﬂre]gbtgsecsl%klya rbr&gbr bg%ate’gsz %]embﬁﬁehjy 99y8e a'f‘ﬂ%’é@ 1|4t hetgroatoms
pr ef WpPeEdentynelecied feom meoem adogen ahd sulfunnaidi aptioresly thbeng one
bas ey twpdkehieelriagd susvBEeRd
or h‘?rogt [ \{el y rs?nall IS in Slt Zgﬁe@g&@@g&g%ﬂ&e({ iz gmcargon ora
" nmono- or di-al kyl am ne. The reactl on of

; he Conp"ﬂlmfermn‘ ‘Hab” wulf'teldgbh”, Nnblbyéchﬁorﬁ’e{fbrniﬂ cro%ﬁhﬁf’c;n \Qiﬁ{‘other
e | ur ner al
2be GAhE iEghinyd h@rtemadggurnﬁe:éé%%?r\mset Z%(Zrﬂa ipro. '(H% e (96 mdo

the reaction is per
t enper at UedeMEGHY esmplpyas alane os bneoniradiol withbther teies, is defined

r eanérela NasC aAlebe O%F\Méeegtaféklt a@%r%éﬂ@ﬁ@@%@&ﬁ&? oPLgltg S‘la carbon

t ha r] referre
r eac L1H%nf:aﬁi'eb Sty %H”%ﬁ"i’onﬁfycéc {08 ykilet rinoe (kigycha; oprto three
abomgs} mse@abgedheahmumedlao@@nﬂyThaw Wultdl Gin@GbstiGabt Hie aryl

3(9f r’ﬁ@l@@/‘-@aﬂ bk ogg%tg%n?e%yto %e c?eél ({) ee[?é??? f§ i aln:g():(fnﬁ%les of aryl

fonic aCI
Corfﬁ@ﬁt‘lﬁ ipgludeg pykare netl limited tqnlqbenylbal@mupelsad:H ¥ phenyl 1-naphthyl,
SubB bty dakycrtiachdyf |66 epEnd
sutBhagnttyg da ydr %p y C%Pﬁ'g@%%rg}? %@HEJW Bﬁtﬂ lla%;anthryl,
al KV oren&sm n):%)a 8 acqﬁléplgh%ygpej@pkthylenyéyaadme like.
n|tro OH, C1-C6 hal oaI kyl, C1-C3 perhaloal kyl, CC 6

al koxy, Cl1-C6 hal oal koxy, Cl-C3 per hal oal koxy, NR1R2,
NRLCOR3, COR3, COOR3, OCOR3, aryloxy, heteroaryl oxy,
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aryl al kyl oxy, heteroal kyl oxy, cycl oal kyl al kyl,
aryl al kyl, heteroaryl al kyl, cycl oal kyl al kyl,

wa@eoormlieyd , heteroaryl al kyl, aryl and het er oarRe¢T/U$2906/028182
sonme enbodi nents, Ar in the conpound of Fornmula IIl is
phenyl substituted by up to five substituents
independﬁntlg sel ected fromthe group consisting of
Cl- C6 al 1T AR XN ASOHER rereiromeas P erokimlobtoikyll ~O-aryl, where
ﬁll Gﬁeahkmm hdskhéBefinaibRat kRybusi-dededhdadichiah oal koxy,

al ogen, In sone _
enbodi men terﬁ?ryﬁl\léﬁﬁgr %ﬂ%éuﬁ'ap gyed=aienaran pembinatio with other
di suerstsi isueeidptecsiy bs,gtesp otmeavmengatsw,kz&tantwgﬂbw ab Refelhefore
3- aRhbr 1RRSE SLBAR: i
bearing Substtuent taPﬁmﬁ é&Pﬁkﬁﬁ 5£ (fﬁﬁ@% %&g@prOf
@@(fg i MoiptieinpHeayput @rﬁd@pllmwﬂpn@ewwumupa siehtasibBnzyl, 1-

the pﬁe@ww' CBpntryiSHONE RRAGHINERRLS: sbhenEHATL! | HE0LSipropy,

aren ectedfromhalog
chl élru?rﬁg\ﬁ rﬁjyk?ieke for exanple nethyl, Cl 6 al koxy,
for exanﬁh@ten‘nfdlyialyylo@'laﬁu%ﬂéﬁénﬂﬁhbi@é'a grBL‘JTb" ofSAAIR] ©-arylalkyl,

07 ST 5 L
conpou ndAéﬂS@bfﬂQ‘fﬂha heteroand” grbwepsydre snobstyicicudredpdiyeyelie (£.9., two
t hr %ﬁth&fe‘}ﬂ‘@gﬂdr&qﬁtféwgfoeéﬁab{nsﬁﬁét%gg Ié%? Q#t atpm rmg member

haloalkg er hal oal k
In SEeIem or Ai‘t“?gﬁ”t Hétewéﬁﬂ)@mvas GWCILIﬁ@r witheut llimitation,

i s phryy pysdroibiaglj pyrhae), \Myhdnazﬂm? tr@@ﬁ_@@u%'d@yﬂolygré%lelﬁﬁné‘%lhthlenyl,

12 omaCRaA IR LSy Co520T, BrBbitngiphek fenziezol,

ot h@,oxgqa{yb@ym&b triggolyil, ntetrhzolyd oimparoivt 02, 4Riindiadadyl,| isbthiazolyl,
is BB:%}H ubsgirhyt e on Ik

the |eFr:t5)I o? t“hgr e%a\’lﬁa%z%\;gl eoe'ﬂ%frrb%%gﬂ Ofoyd‘%(:%llpenzofuranyl
tri 121 PeENenyl . In stil I ot her3-dnssitieneatienyl-Broxide,

i n 2ldaliydrpendathiei-SaroRidk abéﬂzbka‘ioﬁhﬁﬁﬂ L, sdBdy tethsshioxolanyl,

I h h of
2?"'0: Beelizgﬁg%ﬁ o%%z&ﬁe cehltlr(‘) rgorB(I—;] 8{5@?0“”1? og,lfh{? etcr)c??zyf tgro%?ag can have from
embdde ARt 20 cafbon mtantee apd impither enfibodoremtsl feorh labouts3 to about 20
phegatbors biRs! tIHts%%eV\éntnkkbdgﬁé?l‘tbO%e{egbabF%rc%g@rll\gvg1 to about 4, 1 to

p03|t| s thereof, for exa
?'?9“? Su‘?f rotfet ATg g PRy (1N SPfﬁe sohedimanadietaseary is an amatic 5-

1 1241 meatberedunidnbe br ﬁdi‘l@o(dlgf‘(&m & trid cyéilc :bfo@%v g' R4 %tgro‘étoms

2?' k%l %Pr%e of' & ffergr)ft%np nﬁ%g ?rﬁ@ c¥<¥genM1| rggeNd?md sBIﬁJror IKTE:’IO?]

pr ef er abeg‘J"3 Nsm h@tnmam*a"s'bhemwmﬂjlatmatcs inAtoriisnaibe it other
subgtrhg, W &sl @ahé} AR, Bae lstaf440
posi td on tqgr eof: R 1s n%?dh%ir%g Stag:'rd %ﬁal?\%ﬁﬁ&%l\ﬂ% her{py fefore
i ondgfined sybsfifuteg’ Y"'éh @ het?fqaéyl 1m0'andaSz Oieéneli herieins Fr@mples  of
enbloelenvenglaikylomokties ByIDEd) St Grd hOCRHTedOb, ERGNIPA S5 such as
dnv ltd}/lﬁl]@th lthe co-catalyst is N, N-di met hyl f or mam

%BK substitution reagent is oxalyl chlorlde
and t he Trelteim iheteraanddlkyidxg” snusddyteran amana gesupVa t&@mula —O-
0 kdigosQERAYMHeRS tHEORMH! - u belween
about 8 tg about OO{EW ﬁetlgo e’ﬁ[)o%srrentdgeﬂ%'g'oq Ra Previously
synf9tethed hstedtess of the present invention, Ar is
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phenyl substituted wth one perhal oal kyl group at the

2 position thereof; Ris nethylene or ethylene; Mis
woRm7i07or K+ ion; Xis A; gis 1, z is 1; tPEr/US2006/028182

co-catalyst is N, Ndinethylformam de; the hal ogen

substitution reagent is oxalyl chloride; the nolar

ratio -of the hal ogen substitution reagent to the

conpound A5fUSEH PergiNa hpteracxcleyrefarsiia p hhgtersiaryh pioheteracycioalkyl group.

about 3; Taedetrﬂnehewb@rmo ta\souQafd bd18in GAL s Y4 fgﬁa@”&“i‘<3¥mula —O-

of  tiHiah” bl 58T Geicnnt”bess P denie 5 i piesorbed

of tﬂ%e"p)rooess of form ng the conpound of For mula |,

tshe am negr e us ni an d,t reac

of t he c%ﬁpgﬁér%idﬂ%fe,nlzﬂ%a%%& Irle?&&ﬁ H&{eﬁ ame ”}‘gér!?gi pther of
s dspionalad pliemical eeagtanty exveh dhalt @ ohewicpl frarisfgmation takes place

or gmhéraﬁrﬁ& ‘ée%mﬁ*ﬂhﬂd Q:ilfx‘-éi@h'fr@ﬁr%vtlnﬁ?éllyv‘ﬁ{r%uce& r]ntgotﬂg (System.

cess of form

For %ﬁagp U Capﬁaé‘epwaae Bi8e preserce %a@ze@m ofisalyemt i on
further ésnped seseii, st adrimntprddiptairmmouss a8 kR el art and

h t]
10" RRRERORA R B Hiah ol B o ar e DA APt iy the
© at tSREd Js plvédhn Theepdidf caeresambmusenremystamhdﬂyl ®Bthods of
Mi %réﬂﬁ)ﬁah&lnal@rwéﬂ'kh&fh mxthbsarpand gﬂllﬁie forzexia§1 th mc%%smg the

co- oatal%/) Ndi et hyl f or mam
sub®fIRel Poﬂ F%‘é@%df* W@C*b>?a|39'|utecrﬁ #1eplyele, tdﬁ@reﬁ%mgartemperature
r at icberokaltyhearlstdripg rthes ybigtel $uchi thst it agids AP Idn 9’ soluble in its

lgorrrggng e?{?tﬁé)n{%l all is at a value of about

r ratio of the catal ytic anpount of
wat er t oTh%éomm‘q@do ntithef préaentrinventioh das cofitain anabsyenn@dtric atom,

bE‘t \éﬁ@ @orﬂ@@ﬂﬁwe%e%p&ﬁd?@%&on@am on@%&%%fﬁ rqgt? ¢ g%m% ) cgnters,

formed w thout 1 sol at sard
%Pﬁ&ag thys give isedp Raticelilsprets (erasemasherd dw’teﬁegmers The
2 t iprefskntoingamtibm yHoplaesn ¥lich b@lcéptﬁﬁn@@@ﬁ’étrﬁ@rﬂéé) aﬁ@%lastereomers
ro nvention further
28 R oorhdl® BESRERS Jhh el e TS, englinercaliioure =
C) B [Satteragiserners.casnpiasd other Fixtures af the A ands 8stereoisomers and
enbQﬂérﬁﬁeélﬁxcalQfacg@&%l@éaltg nl?eré’ofo‘éfp?iéé?“i"some{st 0& in be obtained in pure

|nv?nt|on oun

i 5ol st %}daf%%rowﬁf?é&ﬁawofo hesadtilled|in the arhand include, but are
conpotudisedoto, Emstﬁﬁécﬁndnccﬁm Remito| ’ingtk ts8Midd€and asymmetric

28 BRI 1 W 8 R B~ Sssep o possie
knomw@mmj@nd ovixtiresltheieny whichciap b abladwed drapurb orbisi8tstandard
I'n §%tﬁﬁﬁ9§ﬁeﬁ§r@§ E‘knov!}rh% @%Q&Eﬁ@é&o@)tﬁ% Y€ eﬁdaﬂmmge but are not

coob% , less than a
pr eT% atPl ofplumm, §*Hﬁ@a*@ﬁﬁ6m ném@éayehncrmcrfmatommhyenand high-
suc peresmaadediquidich@n@ge@hy. contai ni ng water can be

dded to on m.xture to e precipitation.
3¢ sone %%EEE%{ ﬁ%%f:t '”]6‘?"88” Bt 'BHU%afﬁ' 45ones o1 P PeRyTing
by Indbeintenyedidtes pte‘mpleqoamouur@lsoﬂscntmmsnmeutMe mm’(slﬂa@mg the
10, sdrd a8 IR Ber MR LEYARANs RbeNUTRF &éﬁ}p%d iSO ope

of the present invention are apparent
art h\éik‘?qef‘é?f'“ Editiupnaasseeterigpepar at i on of sul f onyl
halide at a noderate tenperautre allows for
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i nproved yields by avoiding the hydrolysis of sulfonyl

halides in the presence of water. Additionally, the
w@e@patari on and i sol ati on nmet hods descri bed heCEUS2006/028182

hel p maxi m ze yields. In sone enbodi nents of the

invention, nulti-step processes are carried out

st epw se and each internediate is isolated before

pr oceedi fPMRSUAGROfHrsxinvestiepcan aismintlede Bfomeiicrfonts sofh as keto-

h
f’;mg ;ﬂ:;/a?fgmaérse ﬁégf@%f% fé/rﬂ% c'amogrmg I@F&‘rﬁ o?%f%né:a%lgllogke(ﬁnto one

the 'P RGPS U RUtiog | et eI y i soI at ed and al |l of

e i S0 oG B g by i
P T TNNTN i
i nstsPaetEosagnic Maansablia E@l‘mﬂdlpam@gd&&c teﬁdﬁ:ﬂ@@ gesatrbatopy (e.g., 'H or
subsig)t Utn?rgregy shb&idsc gtr(ﬂ)ggt%&et%ege {J\ZNI,? ibjg),, or mass

exa Ie where a stru escri
subsPPE{REIRY. sar eby e&hffomtﬁgwpbhrréum oep &gy performance  liquid

S| ﬂwhwwswmﬂeﬁem tﬁ@la&&%hﬁﬁ%g%mﬁpound the two
rent nenbers of the sane

bstit t
g"?oﬁp' Thids %S%’%%@ g B@C%Sﬁ%ﬁ dessreedt hereia 4P Pe Saiied pHign air or
i nvemtéran ingthainiospitege. Typicaty, agdctiyhs e ngbedgdnﬂs drhlﬁoducts that
COnta(?é(tsuggtarﬁlgﬂfaFé%Eﬁ/ee\ﬂ%ogﬁ ER R dca‘l:r?ed ciautfﬂ%mse@ Sseqn§| |ve synthetlc

in conbinatio e enbo
var iterheidpesihatag well kmqv@tpﬁmkﬂled)mm ch are, for

brevity, ugdes Qfafr@ﬁi duf) Bﬁéﬁﬁraﬁ&ﬂbﬁéémﬁgunas Sc\'c&%lﬁg to the Rrocesses

ovi ded separ at el
1§UI tdgﬁcﬁ’ éuﬂ%rSWbl 3t |“65’1a' *?ﬂ'@t'qner%d &I“Rf%at'onye%ﬁr%?@% such as

al orq:encanﬁahﬂmfl fitdtidrer eixtiadtion, Usdliephast hextctd, S trédrdhllization,

ei t het, @g%ﬁ tﬁ@?ée%agrbe%%&) seo‘i’até S e uJef*ﬁegidpé?‘?&?

hydroca
noi ety cé h‘f Hiverfion W"bbe.L@eSCllbeldon greatet def@ll bpway of gpeBific &xamples.

t O ﬁ'heCﬂSIIoilvlrfgoex%m‘iﬁ‘ér Qcﬁ?fe%qgﬁﬂlus%%ﬁ\@blﬁ'ﬁos%% S éﬂrequo‘?%tended to

l 335 kyI noi eti es |ncI ude, but are no
it ?H‘Ve H)QrH‘ E8Y ANBEpd heSFC el %@' e prt Wl'équ'llv recognize a
n premsty ,of i sweritaay lparantetdry |whidhe ctb Wey kharige@bsit Wodified to yield

secb-ykiiv thd 9hs | ogs such as p- pentyl /7- hexyl
/- eept y% Y nocty regg{r%g the like. The term' aI kyl enyl "

refers to a bival ent straight-chained or branched
al kyexagmroep. As used herein, "alkenyl" refers to an

| k rau re car boncar bon doubl e
2§on§]¥"@ & (Eﬁirl' / O’E?r\}g)ﬂ‘ﬁ% ey gethaneaieragéups i ncl ude
et Iheny| Ap/leesmélmf/lsultaaladsutelfmad theegedAnithuedhyaritébn (THF, 250 mL),
"a ayin
car g’%ncar b'l(;)]E)f tqﬁrl\lﬁl: @ r@@h%nbykb'% U8P0Pqerh EP 'é%%éﬂlﬁ‘ﬁ\eg‘?”%ﬁmomc acid,
al kyPEm §alh(R99. |0n1@plm9 dihaymixtire wasstiyen indeanaittoben blanket and
| i Keoold¥p th§f5d°d1erCﬁ(bm chl&ﬁilao(% @"0 496%&f §/a§ %da&i & olﬁwse to the

rou%o an nﬁ] or substituents,

FHEIUAHE p n@ﬁﬂi‘% bee‘ﬁ%&%'ére B%Qs?e%fOF?ﬁaeurSekTawmeéganalyms
of Kerlgal kl}dwegr B 8S0 | doaveytien Fﬁﬁ‘r (Datrimedrddidth @b ReHYBmMSIHEResulfony!
as Chdnql2F5, Ca 3, C2Q 5, and
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the like, as well as groups having | ess than perhal o
substitution, such as CHF2, CHCl 2 and the |like. The

wao eoomoiees hal oal kyl" is intended to denote an BERYE2006/028182
group in which all of the hydrogen atons are repl aced
wi th hal ogen atons. The term "al koxy", enployed al one
or |?hconblnat|on W th other terns, |s defi ned herein

§ EagUoB NNz Was cepeaniated 1t 0F|dciften ditutedmyitte SHBT200 mL).
aI koilye mixtued wesstinalabé €ooldttb -20 & -20tc! WS o) was added

che r h et hox I SOpro
sec n‘gr%?‘;élsg R'#“%F "EE@% Soxyd rB‘E-}rgc}f ‘ﬁ)ewﬁ'si qgge%w@ Sf'*é%”ffﬁge tug'ng to the
" hal @apti@@thuree fpe oa;eetiorahmmee was bamca@mmpapérl OHIprotésR testing

h
g{ atG(eHFIL@? %we'd%oﬁu&fe}e‘%&}]‘? Brl? é@h%%ulfﬁgﬁ 8@ %93\9%?0?”@‘?”%0'9 with
i ncl uféf/e of the pultenis %ﬁ@t The mwt@ra we filteserbivirembvegnaypdc sakehWater

- OCH(135 mn@lad ARickitk@e ﬂTrlé% tT‘ﬁE Wtra@(&ls%h&% rated Wo%eﬂme

al one, ot her

her el ﬁ(%é%wa%§|rr§§ §p@;t5 h§ rf%SQé'"%t Hiee?ﬂ’“d ar Oﬁ‘dﬁﬁ @'@9 ePliested by filtration
bi cyanddried tar donytaht vasigHt tesghels 3301 § d@efg of B tlﬂ@bdrﬁpound 1HNMR(3OO

IPrEL OB oI YR SSRRET THLE LSl Tyt B sy

cycl oal kyl are nnletles t hat have one or nore aromatic
ri ngsxAwsigd, (i . e., having a bond in comon with) to
t he aromatic ring. Any suitable ring position of

t he glgﬁ eé’élOﬁ‘frﬁ-f?oqh&f@r7zf@mh%/fr@6vé\12dat|y linked to the

def i (ﬂe(d”lfmblemeﬂ@))b@tzngﬁ’dw@am/@@W] ¢f$—/ff?lt)l—§¥lfﬂr9ﬁl)bé(/120m acid
ieties include, but are not limted to

groups such as cycl opropyl, cyclobutyl, cyclopentyl,

cyclBarekyT? a eyspleosiepefyh-{3- [m hmn’fydathyl)adaél’amycw% chloro-1H-indol-3-
Sp' 'Abrbp bg%‘é’dld p@ggrehgg dleééflged iA":U é’%ﬁeaq?ntgl %7(%8

heterocycloa
of 3“092005%t%41%9re'Mé Fefergnesia 't%)?ntmiv)e (106.93.19 mupolY i C:iHaCN (100
at o)) aad &eOepkaergwhy a@deﬁ?ﬁx%@@fs%@%ﬂe‘&ﬁaﬁw@(ﬁ 0% sotn. il

r R ncl definition
R Do BT 28y 19 Bt e 18.PS mittorn ot M e apppestrated o
( e. gfforditheonetiyiohist-¢2- annrmgsthwpseehzbydrafs-cmwnHgn@lbond
in HrOpyh het clic ri
for cygx anpl ¢ bll"\plztoﬁaehgl(8 g B§ 88%1 aarn e?o ﬁ?iaf &gt Y‘”iﬂ{c’%t:
di i rRvgAet OIbhthalanyl and benzo derlvatlves of
sat ur at ed heterocycles such as indol ene and

Trot SIS P AT oS- EEahimestloe- ghngt-
hav iviyoryhenroater Brenaies 2, Steke h ndg nVInyna)alv@a:ﬁr@ﬁied‘w.m@-
OoXy %f‘uor&hétﬁﬁgﬁ&]yﬂﬁ]\gth%Hésfu%rp/hﬁpoqldg ?J %\ﬁ n‘f} %RP a‘%}?la d n e

or benzene ri et o
bond’é%?@)‘i‘%ltoﬁx?'i“ﬁ'@ 1@@%&) Gl FataN@Hft?@an Eh.@lb.ofhe Milxturd msnrmured
" halirs sftirateh3b@iga rblcarb%ﬂﬁle @M@gxtl%lcféﬂ it CH, B, C?ﬁ@é%ﬂe‘&%rgamc

t r erein as,
38 b p el afeR it Pty cred o st sapuriedey cofwren
t eL shrometpgraphetopfiondedi1 glob4s-{rchiono- c@dmeaﬂmeﬂm)w[m 2-
ot he¥if A ess ot
e U e m%&v@prmv&psmcnamd methy
at offe" 357 Whitedaam K %ayigith g HAMR (9O (Mt 6OYL) b d)88612.00 (m, 2 H),
multiple rings (bicyclic, up to three rings) fused
together or linked covalently. Any suitable ring

position of the aryl noiety can be covalently |inked
to the defined chem cal stru%ﬁure. Exanpl es of aryl



noi eties include, but are not limted to, chem ca

groups such as phenyl, 1-naphthyl, 2-naphthyl,
walrdwgatdnapht hyl , tetrahydronapht hyl, bi phenyl PCT/US2006/028182

ant hryl, phenanthryl, fluorenyl, indanyl,

bi phenyl enyl , acenaphthenyl, acenapht hyl enyl, and the

like, The term"a oxy" as used herein neans a group
of foPhuf-4’ (f@%)yg 83 wé@? Enthid). &0, Sat)y4.05 Has5tchidz, 1 H), 4.33

def i (aj 2 Hp®B.434d, p/&ewklaﬁqshy wnﬁwsdo(%d 2*?-92#3%4‘@?@% 4 857 Mz, 4 1),
I N
corrb% %g{(syiﬁ %%Sh %ﬁgﬁlyt"g’rﬁggj 70%9 RPiNel5hef-é1 makH), 7.95 (d,

unl es8.100heémM se stated, an al kyl group as herein

ef ore defined, that is substituted with an aryl

nmoi ety as_defined herein. Exanples of arylalkyl

noi ettPRed Theleading astar (26 8, hbmnd)masdedrolyzedcbyestirmalwith 1N

gr oIS McerFaéhdkéﬁB |MedH t Sfl)@ %tuh%élr solﬁnoﬂh%ﬂ%( e%%p% Was

di ph n yl pr opy
fl u&%ﬁ?%tﬁ? for '%E}P@e?f?w‘ee Ofmémeé?aﬁenahr &1l thy Fencijon was
as usegplde thei mixumans o@n@arrmu@d Qifllufe@W(Hh-@O e@d%wtf@h Kb 2-4

| kyl" h
\glr":\r}{éb Egﬁ\g/hgﬁe?(-:hr doaLﬁ ér}/mg?e Was, ragtg% WEEQAI? and The organic
" hetPBRERNEE washed wits brénee diirsiryerysridium suifete paridyoyednirated to afford
(e. @254 (889695 hé tﬁ@ﬁt%eprdew%)yeﬁH\npma I G4 ﬂ}gg{r Sucﬁ?%\ﬁééﬂ &) 51.81

h
o) PR BB D52 O 40t et LHoda o BLAGS (4,408

i ncIH)0&78 (Wil JraLd, 2)0iHy, ualt)lm pqud)ﬁ'H) ﬁﬂlﬂhﬂ nﬁ‘Yd H) 7.46 (d,
ul

Bl odee Bttt el (b O bna e, P85 [ e 2
pyr rg{77 (%)ﬂetﬁo*HBMS @éqdzfmf@mfydsclme@z@trwenw 21092; found (ESI-
enIF'erSaﬁ\ﬁJ«ll-W*) 7h§@‘?@2ﬁ2$s¥ lCaIchBﬁé‘;éla%/b lzyré‘zéj 'e¥los; 1, 4.67:

tetr
|§opﬁ%§z%kwd %bgig %hﬂéﬁymi3%hrlnyl car bazol yl ,

benzi m dazol yl, 2, 3- dlhydrobenzofuranyl,

2§ g S' Eygﬁoggggig% ilﬁ%h%nn%ﬁl \K_/i%[eérggrazee’ that various changes and/or
2, 31T@ﬂ|ﬁ9@t]00$)@1ﬁ2 bt miadaip asBeals oxénaediments of this invention and that
benzgerahahddd a%dBF'mXclJlflcallt Eﬁ%orhé)nyé ma&)ee\nlﬁﬁgf o??)égrtlﬁg grom the spirit of

ben odloxane and

het Z¥%AY§HFOY - Bigfore dhis Hﬁ%’eﬁ #@th appensls aleinBaovarrdisnch
at osgyivaiend varitibnsrdshair fag e &H@iﬂbﬁr@ ahd QEpABAHE indehifdn.

bout 20 0 i ments, heteroaryl
2groups h%§§1% 68%5§8ﬂwc’ﬂm gﬁﬁﬁﬁﬁﬁg?m§”s6WdP”WSdE“mmmm“S
het Bebding heoks| mentioned ie i patergnibsymént be herabyihcérporaed by
arorgérb,qceﬁnthgﬁemﬁggpered nono- or poly- (e.g., di- or
tri-) cyclic group having 1-4 heteroatons the sane or
di fferent selected from oxygen, nitrogen and sul fur.
The term "heteroaryl al kyl ," enpl oyed al one or in
conbination with other ternms, is defined herein as,
unl ess otherw se stated, an al kyl group as herein

bef ore defined, substituted with a heteroaryl nviety
as defined herein. Exanples of heteroaryl al kyl

noi eties include, but are not limted to, chem ca
groups such as pyridylnmethyl. The term

"het eroaryl al kyi oxy" as used herein neans a group of
formul a - Cheteroaryl al kyl, where the term

“het eroaryl al kyl" has the definition as previously
descri bed herein.As used herﬁg "heterocycle" refers
to a heteroaryl or heterocycloal kyl group. The term
"het eroaryl oxy" as used herein neans a group of
formul a - Chet eroaryl,



where the term"heteroaryl” has the definition as
previously descri bed herein. As used herein, the term
w0 e@ao1iong” refers to the bringi ng together ofPCT/US2006/028182
desi gnat ed chenical reactants such that a chemni cal
transformati on takes place generating a conpound
di fferent from anisdl nitially introduced into the
syst‘e’ n take place in the presence or
absence of sol vent. As used herein, the term
preC|p|tat|n sntﬁtl Ceas known |n¥he art and
general | V' ef B ¥NPEIGRIQCeES ComRTISI refcting F‘H“R%'”%Oﬂ:ormu'a”
preci pitate) froma sol utilAR)ABMkh the solid is
di ssol ved. The solid can be angrphous or crystalline.
Met hods of precipitation are well known in the art and
i ncIW$EENf or exanpl e, increasing the proportion of

sol vent iap |sVd§11L(§1|Q alﬂyISO% Lok @Ik!aﬁyl 'd}f@ é‘IWnSJ cge Cf&@ﬁéﬁgch

te e at ur e
| P Bk Perban! & iﬂﬂtenq"nsmsgtuge@lw@mto fnd
t he subiuentshedepengEtyisidedtdd ftdiethplGRPRbNLIANE BE hadsheh 3@ Co

ggﬂt@l PCa% @g&f&gﬂg ; 5Et8ro%§c?ﬁk%£€@%on|%? giﬁ% the % @é'ﬁ Ioun 18(33
whi @@”@&ﬁ"WhQngﬁ'&@yr ¢ses hmaathow €aiCsipshatenkkoxy, NR R2 NR 'COR?,
(ENTURVEBOR, GOGRY 'a%x?rlﬁ%rﬁ Qf?lé\&k&%?éte*o@%?%‘ogy,

oot o@%’&ﬁ-@ﬂe@%@{yﬁe%ynd BCRRYE as, the

racem c &nslCi-€sakyed); enanti omerl cally pure R and S

t 1 t ft

S ot or eop a2, R teBhue Bl Bofafh Joir BE gup persing o H. o
ther(‘eé‘fkylamﬁtqaxﬁlcwleaikvers can be obtained in pure form

by st andalr %M1%@Wr@§etmm tﬁé)?lfrg%%ét&h kd Jufieh {3y LIS attached,

ut are not

di ag?'ep OEQS’B‘W bered halgrPeYsIe: ki netic resol ution, and

asynmmet r eanl‘s?’n*s ineispeidentty selctal FOMURSI§Fosp bidiiRg b i ft':ﬁc6 alkyl

[ nvgn&b sses all possible regioisonmers, and
m xtur ed Eeb?%?)@p whi ch can be obtained in pure form

by st aner'ﬂa@?}m"a’F“mﬁtqijedur es known to those

skill ed q@{@@ergm,sea&gpn%,%e but are not limted
to, colum Cgr\'ﬁﬁ %1 t hi n-1 ayer chromat ogr aphy,
and hi ghPetf M WEEH“B Hevgtaldet 88¢ aphy. Conpounds
of the inisédriipn can al so i nclude all |sotopes of

at ons oc nt er medi ag es or

con‘pound‘gltH %sg?’ 8&{13693%”1'0” g2 ¥HoLe Stpé?‘ﬁﬁ’n?ﬁaefa%ﬁat?'wé’ amount of
san¥atgf and i the mpnmf adiofdatafyehfor dis® andnindersconBitisns sufficient
_examben ac&RpARADF Pominkdii-ogen i nclude tritium and

deut eri um Conpounds of the invention can al so include
tautomeric fornms, such as XefoeHeXt aut oners.

Tautoneric forns can be in equjlibriumor sterically

or ocesscl AeBa: babhahaPh AR 13 B P Bhebtecor ai ng

to any suitable method known in the art. For exanple,

product jor ”Hlth'e%bc%@ofl%%im Wh&l%fnes% cpr)éacﬁﬂg Gt {08 %o%é)ogg%yf

nmeaps, ch as nucl ear magnetic resonanc spec
(e. ormu lmth said halogen substifution reagent is carried out masolvent system



13C), infrared spectroscopy, spectrophotonetry (e.g.,
UV-visible), or mass spectronetry, or by

W@ booonsdoogr aphy such as hi gh perfornmance |i quiBICT/US2006/028182
chromat ography (HPLC) or thin |ayer chromatography.
The reactions of the processes described herein can be
carried out in air or under an inert atnosphere.

Ty pi CIAHNY pSgeit SREcted femitha greur eongietinusof en apioticiongarsic solvent;
t hata pola apuitis beyahicabivynt! £8dHpbMEapibiidbrgdic Sivent S water-mnscnble

carr air-sensitive synthetic technique
£ hat Eots el SRR & FRE- e Serpi asanic sgbsn
carrying out preparation of conpounds according to the

processeg desghi BRdJa&k Bhih ngrelg @gﬁl\/erﬁls?%%m comprﬁjses one or

purification operations suc

fi 1 t'PYECbIRIrayEHan.iasatoniyis, NoN-ginsedhylfortamids, diorane, acetone,

r ecriyinér, irietglen® Bhiofdy, 9 IRE- e&é@@xﬂé{ne ﬂ{é@h thcﬁmh bl B’Pé&hﬁ%ther.
used to isolate the desired product's. e I'nventi

will be described in greater detail by way of speC|f|c
exanpl es 4. TheThoprboass nfcleinenPheeih SaialsbiesiRdydtéh comprises

T ystdigbioifaPur poses, and are not intended to [imt

the invention in any manner. Those of skill in the art
will readily recognize a variety of noncritical

par anet e6s Whikdpreadas l%?cléﬁﬁaﬁgeéjoq \AMQ.% fI é&/nt heté@sﬂ;%npnses

ess he sanme results.
$$&Ff %K%%ﬁ?%? ©phenyl ) - nethanesulfonanlde A vesse

of sui tabl e size was charged with tetrahydrofuran

(THF, 25Q L)

(2-trifl gor one TQ%@F&%E& &?Sn ﬁet%eéuwgt '%?fncsaé?crﬁﬁct'”g of said
sodicgmpauidtof Eermuge I wﬂlw@d halbgen sTibsituiion taagentiscarsdd aut eich
undegmgeratlte’ P a8 tHahapk&ts .and cooled to 0-5 0C. Oxal yl
chloride (63 g, 0.496 nol) was added dropwi se to the
reaction m xture. The m xture was stirred at 0-5 0C

for 16 hours. THeprpreas esdai@anab ysiss ePLMersih Meerbid rSR%F said
con
(2- \(étgtrraﬁlpcfﬁwaélg}trggvy]a)} rto %IH )c/:pTPreL{nH ga %I’ml#a&hl? |Iess than about 0.5:1.

chl ori de. The reactlon m Xxture was concentrated to 107

g, then gil utaf pbdds dtdmaih309 3”14,_9 or GT%e?elﬁ(%%rrgolé(@?tlo of said

stirred. and 0-10to -

was 3"8&%%3'8%%6\; ‘%"ger 'S8 ﬁ?fapw%f F%‘U& I} ip of7& ¥alympf)romeabout
addé@ tvebodOldsur f ace tubing to the reaction m xture.

The reaction m xture was basic to pH paper. In-process
testing (HPLC) showed conpl ete conversion of the

sul f onyl 9-chl oredxsoaess efnig dl 2,8ndrh ates, witterein Bdnoflartritie of said
sul taalse atduht of iRerth §£l&' E&n&ﬁﬁd bi Hrﬁ*ﬁj%ﬂl it GpduRpRYe

i norgani ¢ salts. Water was added to the
filtrate. The filtrate mas concentrated to 190 g. The

m xture ¥as sthepr@dsabf fy ondE dehs 3@ anihereTmé%@@éld)éen

d
Con Sl eaRirk BEEReE¥abl A OC LTy AenbbSPrb e
conplieitg orszrﬁwp(qm@pwklz CDCI3) : d 7.81-7.52 (m 4H,
ArH) 14.60 (s, 2H, CH2) , and 4.52 (br s, 2HINH2)

EXAMPLE 2 Synt hesi s of
4- (3-{5-chl oro-1-(di phenyl net hyl ) -2-[ 2-

24



({[2{tfiuoroneihyi)benzy\]suifonyi}amno)ethyi]-1H\nd
o\ - 3-vyi }propy\)benzoic acid Step 1: To a suspension of
W@ 24030 P74 2- am noet hyl ) - 1- benzhydryl - 5- chl or o- R¢¥/Us2006/628182
3- yl]propyl }benzoic acid (prepared as described in
U.S. Patent No. 6797708, incorporated herein by
reference inits entirety) (10.0 g, 19 mmol) in CH3CN
(100 ni) Hnd VBORMOCSSS afriY oresof glaiesd! to 9, wherein said halogen
(tri sopbtrytichi rbadehtdorrmie®d HaRecHitid® M sol n. in hexanes,
9.6 nL, 19 mmol ). After 16 h the m xture was flltered
and concentrat ed to afford the nethyl

4- { 3- [ 2- (12- aniTheetohgds)of éngo@fezdmérn)d t 15 18 hiviesréin N rh &8 atio of

3- yl} |} ) an orange

Foant™ MR JERERE Rapth o el g) s 12 o

Met hgreater.

4-{3-[2-(2-am noet hyl ) - 1- benzhydryl - 5-chl or o- 1H i ndol -

3- yl]propyl } benzoat e le 2, Step 1, 9.1 g, 17

nTrDI>/) ) \alas %%/r ég{l%amg\ﬁzstswg e gg% of claims 1 '(OPIZ wherein A?ls a disubstituted

( t r i gfHeug rgmnatbbydlr)gwmeftwehfﬁﬁh frRresbd é%b)éltlotﬁ‘dlqbpéi Hid@osti ﬁ:té% phenyl
e .ac e
oo Lol B R la0 B B ol Bus o AR et apeny

sat waretckbagioglh awhshiueatrihthe 2t mostion] whetsiratbe eubstiiuthts are
w%&’epeﬁ@wtl?%té@%nﬁ)m% ansttﬁﬂgﬁé @’aa?@?g W thaloalkyl Cy-

bring, dried over sodium su fate a

col UraPeEtaioaik GgPapksxvt orGs havakosy, £1 @ﬁrhaloalkoxy, halogen, CN,
4- ( NPHN&MREna-NR'CORPhenyl net hyl ) - 2- [ 2- ({[ 2-
(trifluoronethyl)benzyl]sul fonyl}amno)ethyl]-1

H i ndol - 3-yl } propyl ) benzoi ¢ acid nethyl ester as a

whi te fodm (4786 groedsd of cldil TR efeld e NbzstitBals3)e iﬂddpeﬁaently

2. s%féde@fro% thil %r%w?éonsysggg (Zf h%rég rg CW-, EPZ(% (% 6|%Iko§y %gg

Peff@'%ywd Gy=gealpplkoxy. H) . 6.70 - 6.88 (m 2 H)
704(dd J64 2.7 He, 4H), 724(s 1H) 7.28 -
7.35 (m 17,36 - 2
H, 7.95 % JsPrecesy OZ@VW@E‘E’%'B‘S'Q’ Wrﬁé”'}eé% N'Fﬁéeny'
est esubgtipted gl‘fh edenratdalkyvgrsuphat dhed yaséidn khereatii rri ng
with 1IN NaOH in THF and enough MeOH to produce a cl ear
sol ution. The_reaction was nonitored by TLC for the
di sappear'&ncel 5 Pretess of #ity g kelpias 1 tywhdwherain Aeiaét i on
was tofuenedtiglphef@ nm xture was concentrated, dil uted
with H2O, and acidified to pH 2-4 using 1 MHCI. The
aqueous phase was extracted with Et CQAc and the organic
phase wad7washedcbrodest obdriyofe oflslaied 10y &4, v is phenyl

sul 13 o afford 2 25 8% of

i he t sqﬁtutéad'wlth d&l%%%% TO%Fk?%éN ttl?Je éj Rﬁltﬁwﬂ% éfg

DI\/SOd6)d181-197(m H),266-279(m4
’ gf q_q)roce,_srs ghany$ne of ¢igims @ ta 4, wdherenA i82+Hz, 1
t '“‘?é’"teéhﬂ’xypj‘ewls 20H, 1 H, 7.01 - 7.14 (m 5
,724-742(m8H),746(d J=2.0 Hz, 1 H),

7 50 - 7196 (The ptoddss offanydné df cldmé 1% ﬂ'lll,,whérellTDArlg l$e51yl

Ty AT SEMEN e R

1+) the positongmreohnal . Cal cd for C4 1H36CI FAN2ZO4S: C,
66.08; H, 4.87; N3.76. Found: C, 66.07; H, 4.57; N,
3.67. Those skilled in the art will recognize that
vari ous changes and/or nodificatigns my be made to
aspects or enbodi nents of this invention and that



such changes and/or nodifications nmay be nade w t hout
departing fromthe spirit of this invention.
wab@reidre, it is intended that the appended cPEI/I82006/028182
cover all such equivalent variations as wll fall
within the spirit and scope of this invention. It is
i ntended that each of the patents, applications, and
pri nt réf@?b g@\ﬁ Hgﬁ§s Ofﬁ’ZMQP&lOrﬁ@'am?o%@ 14neharein Aeig 2 fhworo-6-
th| @H? hé1 t be hereby incorporated by
reference in their entirety. WHAT IS CLAIMED IS: 1. A
synt heti @1pr oifhsprocmpfam/idmg of elaiatsi g 28, eheRPUW1E1aihd R is
For rmétﬁ\'lér%z wherein: Ar is Cl1-Cl8 al kyl, C2-C18
al keny C18 al kynyl, C3-C18 cycl oal kyl ,
het erocycl oal kyl, aryl or heteroaryl, each optionally
Subst i t Ubed byndiprobs of ¥ HERBLLEN %1' ﬂ&@ﬁ%@. ?fn' y
selected fromthe group consisting o ogen
al kyl, C3-C7 cycl oal kyl , heterocycloalkyl cyano,
nitro, Og3. ClTk&pbedseaf #rwhneﬁﬂ-c@&sﬂetb bal Wﬁér@M'M isQd* 61 or K*
al kgélv: Cl- C6 hal oal koxy, Cl1-C3 perhal oal koxy, NR1R2,
COR3, COOR 3, OCOR3, aryloxy, heteroaryl oxy,
arylalkyloxy, het er oaryl al kyl oxy, cycl oal kyl al kyl ,
aryl al ky he I t L y
Gl o al et eyl Posah O g S o a2 e i N b
sel ected fromthe group conS| sting of H Cl- C6 al kyl

and C3- CZscycresaprssdss oﬂényauﬂﬁ oF’éJalﬁh@d 624, iHeedt:her with

t he n| tr g\g% %%yiﬁ%b(;?w}gﬂ g\ptg 89% P%rhglgakﬁgf%p agtﬂe ZCp%Qltlon t?urarr]eof
i ndepend@ns methylehe ot etloyldneom t he group consi sting of H,

Cl-C6 al Kyik N@ngngsK(}gncycl oal kyl; Mis a Goup | or Il
metal ion; %A wher'e Mis Groupl metal ion; or q
IS a G

|32v\,he?(éS oup Il netal ion; and z is OCor 1;
wi th a hgliogendsubstituti on reagent in the presence of

a catalytic, anount of water and in the presence of a
zis1. . N g
co-catal yst ‘for a time and under conditions sufficient

to forma conpound of Formula Il1l: Ar-(R) -SQ2-X |11
wherein ¥is fal g Ms%y%ﬁeoﬁl%&gﬁo%%@ﬁerﬂef' ned

above. 2. The process Wher ei'n sai d reacting
of said E%iﬁﬁ%‘ﬁﬁé'yﬁf's KOrdimpRyformamide; sai d hal ogen

substit uea.@nam@a\gﬁ.a&nmtﬁn e@géhﬁﬁow chIBtidR; éH?J' vent
syst errt:o[i[‘%r I sel eC

consi sting ot ar r%t a%?% \é%tgl&pc i efg’l’ﬁ;eerﬁ? -sald Cﬁ&pﬁ‘r"% of Formula
apr dti$ of ovalperif belwebwy alpruf 0.2 tcnaivqmlbo ar aprotic organic
solvent; a water-m scible

27, The process of any one of claims 1 to 14, wherein:

Ar is phenyl substituted with one perhaloalkyl group at the 2 position thereof;

R is methylene or ethylene;

M is Na® ion or K* ion;

Xis Cl;

gis1;

zis 1;

26



aprotic organic solvent; and a water-inm scible

aprotic organic solvent. 3. The process of claim?2
wob@reiye7sai d sol vent system conprises one or POI/ESWNG6/028182

tetrahydrofuran, acetonitrile, N, N-dinethylformm de,

di oxane, acetone, toluene, nethylene chloride,

1, 2-di -chl oroet hane, nethyl t-butyl ether, or ethyl

et her. 4saifle-cpalystds . Nofimethuiformamigeer ei n sai d sol vent

system C@&B'h'al%&& §L%Etrt@ﬁ&‘1%éHerl§8xalﬁchlg% process of -

claiml1, whereln said co-catal yst conprl ses
N, N- di nef'ﬁw?'ﬁrrrﬁ%ﬂﬁf&é'd hglogame-bsftyicpdgagsnt o) saihgompopnd of
3, 4=oﬂ1’1u15|I,ls ahenticnf apdud 2 teanut 5gnef said conpound of

For mul a with sai al nsub ti,on r ent |s

car 1 ed JGrae R TpERAEIRE A BRI el B e bt Formute
7. Thigofa wahessf befweehabont 0,2 12 ab@1t 04, 5 or 6, wherein

the nolar ratio of said catalytic anmount of water to

said compound of Formula Il is |less than about 0.5:1.

8. The pe&cesShaproegsgionslaim 27 whereimAr is 2-tgfluopmepitvinheny.

the nolar ratio of said catalytic anmount of water to

sai d conmpound_of Forrmula Il is of a value of from

about Onggt o AloRiecess f clgm tiyehes comprdsingrpacting sail gompound of
3, 4orhul@l With aehing RealgBi® opInally ik &td Restincs 8il dbase for a time and

catal tlc er to sa of Formul a
T oicendige S Siin g Grkdutd PR Re "ot ol ai e
1 to 9, wherein said hal oydR).SMNRRAt i on reagent
conpri ses SOCI 2, POCI 3, CCl4/tniphenyl phosphine,
oxalyl chloride or oxalyl bromde.l11l. The process of
any VOBEIBf clains 1 to 9, wherein said hal ogen

substi t URF @Ad REa@eAth, éﬁo@ﬁ@ Axel-gls anml oL- cdaeaxkeih@ oz,-o18

o s %C«?LWE%@?{WPE%G@&% BylBoT vty eh fplpgh

sai cubgitipelindumoto fiFe suhsti@ents indspealdently stéleted frogrtieagreup
13 c-gné?stg@ %?gacioc‘ge‘ﬁf Cf’-‘@}’ alﬁ); 3(57 c J:I@éll[w h%te}&éélgalkm%r‘%' R tro,

r'su 2&/ ous) bearin

sub&H,tQJ&@taé!@P% Cﬁﬁé hztoa‘&)ﬂ 6 g&%@ kexib A argt hegeroaryl;
dl S ubst I bukeﬂnc{oﬂa’e Roeth@F Qlﬂpthbelﬁ;robé\gat%hlhtﬁ WgtcHQIﬁHySaré BttddA6d, can

ions: Qr a n ute roup
bearPi & ST bt et Al il B SRAETErEIR
substituents are independently sel ect ed fromthe group
consi st of 1 L
per hal oa? TR oo o i S R BN moSind dggroving
per IﬁdPQﬁélh@ 9" Smt'féb@ﬁeam PriQOD, repgipRef %CWF@P@G}*@ Formula Il
14. Jm%a@rm@é;@agémcl aim 13 wherein the substituents
are independently selected fromthe group consisting

of hal ogen, C 6 al kyl, Cl-6 al koxy, Cl-3 perhal oal kyl
and C1- 33per hahez)aiokm)of cldi; 30tesrgin saie gestofing nisaithexceds

cl ai Hgﬁ)g%n E@os%tion P@ggénﬂsr}adﬁﬁat&?bypmla chemical reagent; wherein said

chemical reagent is water.
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substituted wth one perhal oal kyl group at the 2
position thereof. 16. The process of any one of clains

waA23400/013974 wherein Ar is 2- trifluoromethyl phengdT/Us2006/028182

The process of any one of clains 1 to 14, wherein Ar

i s phenyl substituted with one perhal oal koxy group at
the 2 position thereof. 18. The process of any one of
clai ns 132.0 1Whe pwresepianione sf @aims 29 £d 3lorkaiein keid yeacting of
pheny.- coi:?oun-m)? Mﬁ?ﬂ%ﬁﬁ $iitR i B t i§ lcairia® o&t 4t 9 te%’perature
wherein substitute mn h one hal ogen at
theoﬁ'eﬁ%@?'ﬁﬁwtﬂﬁeEeOf and one perhal oal kyl group at
the 6 position thereof. 20 The process of any one of
clainms 1

(Lt 11 uoPbnet TR Airengtary an 3 s AFL ingreinsait apae

of céagenss NHE or OHMherein z is 1, and R is nethyl ene.
22. The process of any one of clainms 1 to 2 1,

wherein X is C. 23. The process of any one of clains

1 to 22, 3her Blerpragess ohgiaimidgnwksreirsaif ghinezgagentie gaseous

pr Omn@i aﬁiﬁé/a@l%@ctﬁlﬁ o‘FEeﬂdj BEmPouh@ o%rmW@@lI ﬁltl*ﬂseMi bsinklddagent

i on. ess of any one of cl ai 14,
V\her'%?al*i”ed&“t ina i?ﬁ/éﬂgﬁlysfgﬁld‘é%‘]pflﬂfl%ﬂ‘l Wg?ﬁc gﬁ%ent and a srhall amount
per alveat.kyl group at the 2 position thereof; Ris

nmet hyl ene or ethylene; Mis Na+ ion or K+ ion; Xis

Ad; gis 1; and z is 1. 26. The process of any one of

clai ns 13%.0 2Be mpessepranysap af deme 2P 49 34 whprpin the amine reagent
N, Nk iRt fyhfig ek de;  sai d hal ogen substitution

reagent is oxalyl chloride; and the nolar ratio of

said catal ytic amobunt of water to said conpound of

Formul a Bé. i ST pracesabiunyahe loedixiee 29 &8s furthePcdnapriaing isbolating

0.4. 27. The pr f any one of clains 1 to 14,
V\hersgfdncom Ol?nd Ofe%eny? Iosubst ituted with one

per hal oal kyl group at the 2 position thereof; Ris

?:IEt hyl eng7or ﬂ*e!”ﬁ’rb@é%@ of g‘o‘ﬁe Uﬁdaxh@@g% 33<'!7vh'e%rh salfl édnpound of
CO-C

I\I-Fd’i”ﬁ%'? Mﬂf?r&eﬁm%lsolatlon of sal% com%OUnd o? Formula 1l.

38. A product of the process of claim 29.

39. A process for the preparation of a compound of Formula (A1):

12
R
(CHp)pz—X?
R13
,&
R‘|4
\ (CH2)n1—NH
R10 S——(R),—/Ar
d¢§$)
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sai d hal ogen substitution reagent is oxalyl chloride;
the nolar ratio of said hal ogen substitution reagent
wao o003aix®7conpound of Formula Il is at a val ue PET/ERIDOE/028182
2 to about 3; and the nolar ratio of said catalytic
anmount of water to said conmpound of Forrmula Il is of a
val ue of between about 0.2 to about 0.4. 28. The
process of claim27 wherein Ar i@1)
2-triflugmersf:hyl phenyl. 29. The process of claim1l
further conprisin reactln sai d compound of Fornul a
11l with an aﬁfﬁ%gpééﬁ%ﬁ? %B?g@ﬁﬁwpﬂ'ln the presence
of ? base forRai¢ smtaiﬁcbmmdwrmo@edamz)?mizsg% -B, Bn CHz)n-O-
to I C " Ar-(R NR4R
mhe#g“m%% 4Q§ﬁ%%%%d§%@ eac eiieSr‘ldependently, H C1- C18
al kyl, C2-C18 al kenyl, C2-Ci1B al kynyl, C3-C18
cycloalkyl eterocycloalkyl aryl or heteroaryl, each
optional Iy siibstituP®d by up|to five substituents
i ndependen el ected fr t group consisting of
hal ogen, BC1,{C6 &l kyl, C3BC7; cyctoal kyl ,
heterocycloalkyl cyano, nltro OH, Cl1-C6 al koxy,
Cl- C6 hambarekyl , Cl1- C6 hal oal koxy, aryl and
het er oar yljs CQ—CG Bﬂyl andc %’ikoxy Q%eé t?;%loéﬂk){{ hCF i @3ng1 Q@R

atomto are attache can

6- menber ﬁh Yt @Feo' JrPeRdeniy selpctedirgm @hinsérryn@gyld@mmmvl furyl,
aboigienyB6r. pyfiog| g)b@ﬁ&éé‘ch@btlcﬁiaw s0bfute by e 166 BPEEREEMY 1 to 2,

| ongubaichls SRR MUERA AR fon;Eﬁaa"’%ganZé%é b+ g -OH
11 ~W @haMI gr-amitexyr dtdenlN(C1ZslalkylTheNgGer saky)f -NeCad)AT,-Cq

30 wheneNd,SRind 20t 6. %Hﬂ)gre‘afhetse‘rf‘écg Jfé)%‘l: ﬁé% cﬁg?dnpagig Bng containing

substitution reagent Is facil

cherhi ¥ 2INSSERRAY Seleptns O sﬁpﬂschen1cal reagent is

wat er. 32. Then pramm&@rﬂbmarwspne of claims 29 to 3 1
wherei n said acti i d, conpound of Fornmula |11
with said aniWeS?%gggﬁ%r ?gg?ried out at a

t enper at ur e ofs i$ asivtegtidrorabtnd; - 10 0C. 33. The process

of any one ofp G &l FRg&SHdPoR% Wherein said am ne
reagent is NH@ or NHACH. 34 The grocess of claim 33,

wher ei n sai d ‘an? AEeHEHRM 0L ClastorROantfmni-¥H- afd)-
said reacting of said compoundiof Formula tel-d¢.amm t h
said am ne reagent ¢:Separried put in a sol yent system
conpri sing an organig_solvenr/a smal b"a of

wat er. 35. The process of- any ond of .clains 29 to 34,
wherein the am ne reagent has the Fornul a HNRARS. 36.
The process of aEy one of clainms 29 t &35k urt her

conpri sing isol aging L
(C-Cyalkyh— *//\\m%ww—:
T (C4-Calkyl)
N
-~ \S/ or e \ o

7N, /\\ ;
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sai d conmpound of Fornmula | . 37. The process of any

one of clains 29 to 35, wherein said conpound of
wo-emol®74 is formed without isolation of sai dPCDIRIOGIORS182

of Formula Il1l. 38. A product of the process of claim

29. 39. A process for the preparation of a conpound of

Formula (Al ):(Al) wherein: Ar, R and z are as defined

inclaiml;, RIO is selected fromthe fornulae -(CH

2) n- A, (R@-is A)ring Hrofsty ﬁlecte(d@n‘dnﬂ;)h%n@%yndmlebﬁirrﬂdlﬂl'fl l, }hlenyl

e SR ST R R GG O Rlias A S e Bl
3 BCH@@-Q@M@“ a phdepasaiatyl qpcswiatﬁetacdi nfimior pinestig] and also

[ |
g?/(r)lu hw”% gnﬂ%ﬂfu%}dgﬁquciw aﬁéﬁ S al %J&Q@Q&ﬁé mﬁgpemé%r{t& s¥l§cted from H,
pr eff@logBmyChl, 1(41Q -CFa fbfaftsi 1Q!Tbr§1sCes%ltydaé11&d alkoxy, C4-Cs thloalkyl
i nd&m;ndﬁct bxaikyl NH»(CP@J - C(@)L(or%:@gl) QFN

3, al
al kyI ) 2R ﬁﬁ&@a‘f %’femeﬂ i?'PSe“ %&ﬂ) c%bj) (=10 éga,aﬁklwcy Ce alkyl,
- NO @;Caatkoy; Ga-Ca-thicaiky§ ~HiBTE(CR s BIRYIRT OBYCI-CEalRy), -N-C(0)-(C+-Ce

het i.c ring containing 1 or 2 heteroatons
selggl&gd&nﬁb tho Nor S; nis an integer fromQo 3; 1

is an i nt‘*’egéﬁelew@dﬁrqmﬁoh%egen%ql\ls -GfOi -fFegeEFs, rF@ih -G 65 alkyl,
3 - Gs%lk%ﬂy |d]IO%9Iﬂ6allfgﬁ ONNZQtrgc%d(%lkw% EX] @Péeglk;ﬁ)f Q\!Ibg) (C1-Ce

3al @W&HH e.chi %g’é'\\ (@3 akvRe » -NeGOL- “@é%?k@)& NED&Cr-Cs
al kyelikyh R$D-iCs-Ga alkylnga Omeedyylosleyleﬁtc&dz cﬁanccgmyabﬁm: -80,-C3-Cs

ri | ienyl. .o o
y CE 15ikyl J(}h é@é/() {'Hl%m? g% (g,)/c{)gquﬁ Cs- cg{:lo 3{! EH y- 6§¥c$o&8<yl -0-
of ttheCofoelpalkid | -OW@MGMWPh@ﬂybhamzﬂwemmd%ﬁlnhtholmo or
acc Qﬂ{eahét%ro@gdl& smcma§ pﬁfoh%ﬁ%‘p‘eﬁdm@ 'E)%eﬁiﬁ@fu?ﬁt fpakdey

substj tuted addi ti onal substituents

i nddPEREn t?tgﬁg@@i @/azg@ W’?ﬁ?foﬂe WEAZ8§elidazelr, oxagglppr isoxazole,
- CF3he rirflgefoB gach@flthes €RGoupk bydh, belikyr dpfiorsdii exstitutet-ighrom 1 to 3

t h' %ﬁk&&’deﬁs&%—%{i é'o%‘(t&a‘ro? ﬁj lﬁélo%en @Nﬁ@l‘?@ OH, -C+-Cs

seI vk &Ce @W‘P’H -N&l dYenCs alio,, -NBE@}Cse@WB -N-GICH-(B4-Css alkyl), -

1OH C 1 %E al kig Y) 5% '@E{C?di 3 kﬂ\% éhéli@@%‘i%fb(C%NW

y,@c%otatﬁagglt fgrrrbtggrge{ gzilclp FYRRTISES reacting a

C@r aPR§Maceyica
haI @gepounddiFomiii): -OH, -Cl-C6 al kyl,
Cl1- C6 al koxy, C106th|oa 1N(C106a|ky|)
2, -NH(C 1-06 al kyl), é%“(sm
wherein:

Ar, R and z are as defined above;

M is a Group | or Il metal ion;

g is 1 where M is Group | metal ion;

or g is 2 where M is a Group Il metal ion; and
zisOor1;
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alkyl), -NO 2, -NC(O-NC 1-C3 alkyl)2 , -NC(O-NHC
1-C3 alkyl), -NC(O-0O(C 1-C3 alkyl), -SO 2-C1-Cs6
W@bkdyh13976- C 3- C6 cycl oal kyl, -S-CH 2-C3-C6 cyrtDuE}096/028182

- SO2- C3-C6 cycl oal kyl, , -SO2- CH2- C3-C6 cycl oal kyl,
C3-C6 cycloal kyl, -CH 2-C3-C6 cycl oal kyl, -0OC3- C6
cycl oal kyl, , -0-CH 2-C3-C6 cycl oal kyl, phenyl,

benzyl, éhzyhajogen substidtioh ireageot in dlbdh preséreseeof @cyatdiytis amount of
Sucr\Nﬁé‘ andlib me ﬁé%“?\ce B REL- 'cgtblpﬁ forpé f?rﬁé 'aﬁ& Uﬁdgr%of%? ons suff cient
t hi ophene, 1m etra

pyr dz&r@aqqﬁp@a%@féormwaﬂbl e or i soxazol e the r| ngs

of each of these Rl14 gr oups\r gz ng optional ly
substituted by from1 to subﬁ%uents sel ect ed from

the group of H, hal ogen, - -OH, -Cl-C6

al kywherdd X@habdenaynd ArNtHard Zarbla€définea aab\Kay baconviitidhe

1- C6_al kyl - N- = 1-C6 al - s SOP(CL-

a1 kel caede Ryt tbotf fitormiip i Bor s PR scgany
OCFZccentalde paitfommtheteof.cal | y acceptable salt form

t her eof ; whi ch conprises reacting a conpound of

Formula I1: [Ar-(R) z-SB-11gM Il wherein: ArlR a

are as déPi nedhapwgess AlrFipig M‘%ﬁ%‘ the BQmFPqU“ﬁ@foqu'%W is

q i Sredct¥dhRitiea bbrhiSouid @fForhulaBBAt ion, or g is 2 where M
is a Goup Il netal ion; and z is OCor 1 ;wth a

hal ogen substitution reagent in the presen of a

catal yti c amount of water and i presdice of a
co-catalyst for a tkme and undg¢r conditions sufficient
to forma conpound o mulafdll: Ar-(R) -SO 2-X 111
wherein X i s hal oge nd z are as defined
above; and conver'ti Formula Ill into

t he conpound of For
acceptable salt form . NM0. The EHakessH0f claim
39, wherein the conpound of fonmula ill is reacted
with a conpound of Fornula (B1)Rwherein R12 is a ring
moi ety sel ected from phenyl, pgtydinyl, pyrimdinyl,

Lglr %\lﬁhgégl&%ga{l nﬁ%}r’cy é%é&ilgrrog? Semgt HI; glpﬁln@nmldm}l yfuryl thienyl
( CHyrmpgrr@dRJrbupk gthe ring nbietyd@imgexistigutedliny a groop bl the firhyla —
r ot . . .
A FLEOU B GBI B30, oy oo
su bs@rldttty%m%mplﬁw@ﬁ@ﬁ@éﬁanwor@&y s eﬁ D% AoFH2 apditiengbttibstituents
- CN, mchéQﬂ el8sted 5 H3 halodd, -cNC1e 96, @Rk LOCFG1OME-C,-C alkyl,

al koxy NHZ2. 1= N(.C 1- al

- NH(E G %’6”‘5{1 %4;6)"%‘03'@0{“5)2 F‘%,%C Vit & ,f‘%?é"‘g"hoﬂfc (OHC+-Ce

and &y, orRILlB)z,_,anBH L R'™%R"™ K2 n3 naaad muébraaed«a‘mediGﬂfdlariradigitmgive a

cl ai gﬂléganﬁige gll\c}{ & 1k carboxy group is protected by a protecting group, the
protecting group is removed from the resultant sulfonamide.

41. A process according to claim 39 or 40, wherein R is diphenylmethyl.
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sul fonam de and, if the carboxy group is protected by
a protecting group, the protecting group is renoved
wo e@mioidees resul t ant sul fonam de. 4 1. A procesBCT/US2006/028182
according to claim39 or 40, wherein R1O is
di phenyl net hyl . 42. A process according to claim39 or

40, carried out to are &5 chl or o-
2-[ 244 (& ama%émcw%@ E)zw)@a IO iy Faad avd joatrensrg 4-13-{Betihloro-

pheng s aydidhickbbenizp@alfon IFarrW\d]élﬁ)ﬂ}t}bhltd}ﬂh%ﬂﬁﬁleﬂ:lylﬁ@,‘-/dmﬁ’cfl .38
er

l.] t
P o cABEReG R Ho B Bidmeres By celbelb b tioinat. o
prepare 4-(3-{5-chloro-1-

§g'nry> gm‘gﬂogggn odirdif (oldidn bbbt b4 gﬁ%eom&wg%g@aggzvgg 2Hpro-1-
or al wﬁaw*metém- {li2;£trlﬁmf@p@tbmbényﬁwlfonw@nmbethmw -Ado}-3-

pr Ocﬁ}%ﬁopg%‘ef&gb B8ld bPa ﬁrhéa\ma&e%ﬁcaqw abpBleshft theftidh, 1O
prepare 3-{5-chl oro-

(dlphenylnethyl) 2-[2- ({[2 (trifluoromethoxy)benzyl]su
| f ordd.} ami micesetabydrdimdtol'dialm 3obr 83 catliddsu® Ebyéré&@@Z% @5-chloro-1-

aC' d lﬁe éﬁ%@lﬁ%tﬁ&% ﬁlﬁuc%rgm& cg:x?/ tegg\}l g?' aggr;ﬁ E‘é{ aldflndol -3

t o p\ﬂ}@my&bamzo@@a({@ocm pimrmageutlcally acceptable salt thereof.
(diphenylnethyl) 2-[2- ({[2 fluoro-6-(trifluoromethyl)b
enzyI sul f on no) et h 1/ -1/ -

i ndo :3- ¥l @fﬁ%&ﬁ%ﬁ%@ﬂ%@.%méﬁ ar 4t carrigshaut errerare d-43-{Sychloro-1-
ac c eipabriyemetay|k-2-{ @R #0bro-6-(trifluoromethyl)benzyllsulfonyl}amino)ethyl]-1H-

indol-3-yl}propyl)benzoic acid or a pharmaceutically acceptable salt thereof.

32



