J |+ 'PROCESS FOR THE SYNTHESI S OF SULFONYL HALIDES AND SULFONAM DES FROM
SULFONI C ACI D SALTS This application clainms benefit of priority to US
.provi sional patent application 5 serial no. 60/701,158 filed on July 21,
2005, which is hereby incorporated in its entirety. FIELD OF THE | NVENTI ON
The present invention relates to processes for the preparation of sulfonyl
10 halides and sul fonam des useful as internediates in the preparation of,
for exanple, phar rraceutl cal s and for the %LFE aration of sulfonam des
useful as pharmaceuti calf FRMERPNEN Sul fonyl chl ori des
are widely used in H)sneDEsambcaJLFondeasy:mmBuammoerumsALTlsﬁ preparation of
dyes, lithographic resists, and pharmaceuticals. They can be further
transformed into other functional groups such as aromatic sul fones (by
Friedel -Crafts sulticoaplicetionoipings benetd wheriostyduBs prodisiesy! patent spplicativani des ( by

reaction wst hs@mm mesd/766 662 fleddn July 2K20d6, %lbmrhelléﬂfﬁ%rﬁ’d?ﬁgd milef Chem cal
Technol ogy) . S | fonam des are integral functional groups of a wide variety

of therapeut|8 I 1 ol ecul e drugs such as 20 antibacterial agents,
diuretics, and cPLA2 inhibitors. A typical preparation of sulfonyl
chl ori des invelyeor RRAEINVENTRIN t he sodi umsalt of a sulfonic acid with

phosphorus pent ac i de, conbl nation with hos hor us
oxychl ori de or t hrm?yPreﬁﬁ?F 5‘1”?%'8“ i ?t%sq S AART {Dh “We%ft”"?arﬁ%}m fof tsﬁ@“i!"eacti on

m xt ure (d@e, halidgs andvarfoimmidkdvaeicied i@ergadines (ﬁhhaerpnebairyt;onlbf oresstampidohn W | ey
& Sons, (25 198RamAcARS ISR fakAbY S HrdiEhal (SAFH HAnbptlcL O are

8
unsui tabl e for- tWe . preparation of sterical onyl “chl ori des,
such as aryl al kyl sul fonyl chlorides and the i ke which can result in | ow
yi el ds due t oBARBEGBOUNMDNRNR TidhINVENSWWN ur  di oxi de (Nakayama et al., Tet

Lett. 1984, 25, %nﬁ%ﬁl@%des%r%ildg?'bsed Hftﬁ(‘?g‘léﬂ%al }ﬁduéilr?%gclmgu%?% f or the

synt heS|s of sul fon | ori'des |s the reaction o t yl ammoni um

salts of dalf Gfﬁpéraﬁ%l of AV diHROgTRRYAERIS P (ARG PHRIMAETUIER'S: LFRRY cah PR further
(W dl anski et trahsforméetnto dtedrifunctidh8@2qup8 Sych26 arbn2G68)ifoned (bEitredd-trifat suffers

from the i Saguanlane aloRROLLAIMR 6 iR tyFeddhdh drhdd) deb! 11 11111
e.g., Kirk-Othmer Encyclopedia of Chemical Technology). Sulfonamides are integral

functional groups of a wide variety of thérapeutic small molecule drugs such as
20 antibacterial agents, diuretics, and cPLA; inhibitors.

' A typical preparation of sulfonyl chlorides involves reaction of the sodium salt
of a sulfonic acid with phosphorus pentachloride, sometimes in combination with
phosphorus oxychloride or thionyl chloride, frequently with heating of the reaction
mixture (see, e.g., March, Advanced Organic Chemistry, 4™ ed., John Wiley & Sons,

25 1992, p.499). These relatively harsh reaction conditions are unsuitable for the
preparation of sterically hindered sulfonyl chlorides, such as arylalkylsuifonyl
chlorides and the like, which can result in low yields due to the elimination of sulfur
dioxide (Nakayama et al., Tet Lett., 1984, 25, 4553-4556). A milder, infrequently
used method for the synthesis of sulfonyl chiorides is the reaction of

30 tetrabutylammonium salts of sulfonic acids with triphenyiphosphine/sulfuryl chloride
(Widlanski et al., Tet. Left., 1992, 33, 2657-2660), a method that suffers from the
disadvantage of poor atom efficiency.
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11222220000 berer e rii bt rerrr rrer o rrrr *000002* Nunerous sterically
hi ndered sul fonyl halides such as (2-

trifluoronethyl phenyl)-net hanesul fonyl chloride and other aryl-, and

het eroaryl - al kyl sul fonyl halides are specifically useful in the
preparation of cPLA2 inhibitors for the treatnment of asthma or arthritic
and rheumatic disorders as described in, for 5 exanple, WO 2003/048122. As
di scussed above, these internediates can be_ difficult to prepare due to

| oss of sul fur di YRSt KiegrrdY ARG SHERYIan d24dee magticBn @df @ gni fi cant
amount s of i muifilnérbinetsylphBhylsmethanwsalfodyli sisriae eahdvetheodsyif Gind Nkdtérbgyl- t hese

conpounds, an j f i 2 nee ....Ihe. net hods
oot tod her opllfoRR harsP ARlal LBRAM 08 Boodefs SEREA BT

| NVENTI ON | n §6n¥catnibaf ABRNS or @RIvitisrasd dheunati siseidsrs @y descilied fa, foynt het i ¢
process C@NMPlkHhphs) WEOZI0B0GS22C OAP Qlibdtssed aboveMUhade | ihternteatdsRiah §O31] gM 15

[T wh in: s, Cl-C1B, al kyl - Cl | K |, . C2-C1B al k |, C3-C18
cycl anrksi n ﬁr'éqclglfg&%ﬂa{fa%%ﬁ? %S%P%lf%rrﬁ%gdf@?@é?? It?m@é%we%ﬁﬁqy%%?ﬂ“f’@/
substitut ed byf significentfanyasints i fisenuritiese nkhwis.i redegndricherevéd methbdscioe thakingpm t he

group consi st ige @cﬁmﬂb@h&gﬁlﬁb theLofdspaRtid didnantficls e G¥&deaa kY nethods
het er ocycl oal k al oal kyl, Cl1-C3 perhal oal kyl,

|, ano, nitr oH -C6 h
Cl-C6 al koxy, bloyideg gl Belp E‘Sﬁ@f‘“&fb%%ﬁf&eﬁ%ﬁ'oal koxy, NRLR2, NRI COR3, COR3,
COOR3, OCOB3, aryl oxy, heteroaryloxy, arylal kyloxy, heteroaryl al kyl oxy,

cycl oal kyl al kg snapd & ¥yt invighes@ar yl al kyl, aryl and heteroaryl; Ris
C7-C6 al kyl enyl; 25 each Rl and IS i ndegendent Ig/ sel ected fromthe group

R2
consi sting of H, CIsopgeRpediments,fe@iesent iRUepiogRrifes agynthghe piggessng R2
t oget her wi t h cbihgrisga¢=pting socompoatt df Feynuderie att ached can forma 5- or 6-
menber ed heterocycle; each R3 is. i WQ%@@%\WMV sel ected fromthe group
consi st nngOf H Cl1-C6 alkyl 30 and I-'C tycl oal kyl ;

wherein:

Aris C4-Cyp alkyl, C2-C4s alkenyl, C,-C4g alkynyl, C3-C45 cycloalkyl,
heterocycloalkyl, aryl or heteroaryl, each optionally substituted by up to five
substituents independently selected from the group consisting of halogen, C+-Cs

20  alkyl, C;-Cy cycloalkyl!, heterocycloalkyl, cyano, nitro, OH, C4-Cs haloalkyl, C4-Cs
perhaloalkyl, C,-Cs alkoxy, C+-Cs haloalkoxy, C4-Cs perhaloalkoxy, NR'R?, NR'COR?,
COR?, COOR?®, OCOR?, aryloxy, heteroaryloxy, arylalkyloxy, heteroarylalkyloxy,
cycloalkylalkyl, arylalkyl, heteroarylalkyl, aryl and heteroaryl,

R is C4-C¢ alkylenyl;

25 each R' and R? is independently selected from the group consisting of H, G-
Cs alkyl and C5-C+ cycloalkyi;

or any R' and R? together with the N atom to which they are attached can
form a 5- or 6- membered heterocycle;

each R® is independently selected from the group consisting of H, C-Cs alkyl

30  and Ca-Cy cycloalkyl: |

M is a Group | or Il metal ion;

g is 1 where M is Group | metal ion;

or q is 2 where M is a Group Il metal ion; and



Mis a Goup | or It netal ion; gis 1 where Mis Goup | netal ion; or g
is 2 where Mis a Goup Il nmetal ion; and 2 zisOorl; wth a hal ogen
substitution reagent in the presence of a catalytic anmount of water and in
the presence of a co-catalyst for a tine and under conditions sufficient

to forma conpound of Formula Ill1: 5 Ar-(R)Z SO2-X [I1l wherein Xis
hal ogen. In sone enbodi nents, the synthetic processes of the present
i nvention furtherzf'sracc‘lr de reacting the conmpound of Forrmula Il with an

am ne reagent, 10 optionally in the presence of a base, for a tinme and
under conditions sWtfa kelegen sybstittipnneagantdninp asehoefof & catalyticamiount of

Ar- (R), S02- NR4BRr and in Me&¥eRde of B cRatafd (dR3 1 | ently, H,
Cl-C18 alkyl, ,(2-CI8 al E{en# ?Bé‘ﬁ'w &gldlf\érﬁ'%%"%@'f%i%dngﬁgrﬁgsgﬁ%ft,
het er ocycl oal B/P™ aFYTPUPd HEorPYRly | each optionally substituted by up to
five substPtuents independently sel AeReeSdr0m the group consisting of

hal ogen, C1-C6 al kyl, C3-C7 cycloal kyl,heterocycl oal kyl, cyano, nitro,

OH, Cl1-C6 al koxy, Cl-C6_hal oal kyl, C1- hal oal koxy, aryl and heteroaryl;
20 or R4 and R5 tof¢iRXisda¥ethe N atomto which they are attached can

forma 5- or 6-neNberedehsidmanty thee synDETApkdcbsJoE SERNE bréebhtGRvdRlGODI MENTS
CF THE | NVENT b Thi Bt 6o Wil G50 o0, B o4 ogess for. the
preparation of sul Qn%‘f g% al | dés %ndd $Eﬁ%‘/°6ﬂl§$ﬁ|@e@{h gL AN "M and
het er oar y|19 al Rﬁ’/t|°§'(’”yf"b 0 PreRefIce @63 bagh dforag Yne anghider conditions sufficient to form
het er oar yl - al kgbspdunaesrardais): | ncl udi ng (2-trifl uoronet hyl phenyl) -
nmet hanesul fonyl chloride and (2-t rAir_fA u_gbo_nﬁxlgyl phenyl ) - met hanesul f onam de,
which are internediates in the synt(l"?ém §70f certain cPLA2 inhibitors. In
sone enbodi nents, the processes involve the formation of the internediate
sul foni c aci dwpéreilar to
15 R* and R® are each, independently, H, C4-C43 alkyl, C»-C1s alkenyl, C,-Cys
alkynyl, C5-C1g cycloalkyl, heterocycloalkyl, aryl or heteroaryl, each optionally
substituted by up to five substituents independently selected from the group
consisting of halogen, C+-Cs alkyl, C,-C; cycloalkyl, heterocycloalkyl, cyano, nitro,
OH, C4-Ce alkoxy, C4-Cg haloalkyl, C4-Cs haloalkoxy, aryl and heteroaryl;
20 or R* and R® together with the N atom to which they are attached can form a
5- or 6-membered heterocycle.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION
The present invention provides a process for the preparation of sulfonyl
25 halides and sulfonamides, such as aryl- and heteroaryl-alkylsulfonyl halides and aryl-
and heteroaryl-alkylsulfonamides, including (2-trifluoromethylphenyl)- -
methanesulfonyl chloride and (2-trifluoromethylphenyl)-methanesulfonamide, which
are intermediates in the synthesis of certain cPLA, inhibitors. In some embodiments,
the processes involve the formation of the intermediate sulfonic acid prior to
30  conversion to the sulfonyl halide.
In some embodiments, the present invention provides a synthetic process
that includes reacting a compound of Formuia Ii:
[Ar-(R),-S05'};M



30 «conversion to the sulfonyl halide. In some enbodi nents, the present

i nvention provides a synthetic process that includes reacting a conpound
of Formula 11: [Ar-(R),-S03"]gM 3 1 | wherein: Ar is Cl-ClB al kyl, C2-C18
al kenyl, C2-C1B al kynyl, C3-C18 cycl oal kyl, heterocycl oal kyl, aryl or

het eroaryl, each optionally substituted by up to five 5 substituents
independently selected fromthe group consisting of hal ogen, Cl1-Cs alkyl,
C3-C7 cycl oal kyl, heterocycl oal kyl, cyano, nitro, OH Cl-Cs hal oal kyl,

Cl-C3 perhal oal kyl, Cl-Cs al koxy, Cl-O8 hal oal koxy, C1-C3 perhaloalkoxy,
NR R2, NR CCR&haeﬁCRS COORS OCOR3, aryl oxy, heteroaryl oxy, arylal kyl oxy,

heteroarylalkyloxy Io | kyl al kyl rwl al kyl,. hetero | al kyl, aryl and
heteroaryl; 10 F2|%'%§¥€§ 3Bk ¢ @1 %mw gﬁé hwé%éhg& ?glgkﬁependently
selected fr omhetpecysiosiig, Wr%h@@roﬁlgl edchjaptianally s@bstistédMy uprid fiv€3- C7 cycl oal kyl ;
or any Rl gnd s&ntu&rﬁgrﬂa&&hdéﬂuy Eblédfh% ffthﬁ@Q}@Gp é’én@@%rigcbfwé]bgeh (F]F@FSY are
attached, can éé& | L] het er o eac S i

i ndependent | ya@gi &f° ‘P"’PW hﬁfﬁ@CW&E‘ﬁ' R ) é %*FCBPtPa'O@fY'C% -Gl kyI and

C3- C7 cycl oal kghalodikyl, €185 @koxypCl-CohaldalkoxyeCals peimgloztkokys NR'REINREOAR®] s G oup |
metal ion; or ow&:é’oﬁ«m@b@RMarﬁoxa h@fefpaéaﬂdxy ALl T)&%ter lkyfedy, 2! sOor L, with

a hal ogen substitution re presence o al yt'i ¢’ 'anount of

wat er and in f’wafﬁ‘yé@é{rﬁf\ﬂa'g* kﬁteé%wéaﬁiyhﬁvﬁndfhﬁw%wﬂl me and under conditions
sufficientl0 to forRisC.eRrglamd of Formula 111: Ar-(R)z-SO2-X 25 111

wherein X is hal 0ggRy gt dnRIR iRERAHLAT LhiSoted Asin MeWfisihToRlisth Br RISS Nt
Cs alkyl and Ca-C7 cycloalkyl;

or any R and R?, together with the nitrogen atom to which they are attached,
can form a 5- or 6- membered heterocycle;
15 each R® is independently selected from the group consisting of H, C;-Cg alkyl
and C;-C7 cycloalkyl;
M is a Group | or Il metal ion;
g is 1 where M is Group | metal ion;
or q is 2 where M is a Group Il metal ion; and
20 zisOor1;
with a halogen substitution reagent in the presence of a catalytic amount of
water and in the presence of a co-catalyst for a time and under conditions sufficient
to form a compound of Formula I
Ar-(R)-S0,-X
25 1L
wherein X is halogen.
in some embodiments, the process of the present invention further include
reacting the compound of Formula I with an amine reagent, optionally in the
presence of a base, for a time and under conditions sufficient to form a compound of
30 Formulal:
Ar-(R)-SO--NR*R®
]
wherein:



reacting the conpound of Formula Il with an am ne reagent, optionally in
the presence of a base, for a tine and under conditions sufficient to form
a conmpound of 30 Fornmula I: Ar-(R)=-SO2-NR 4R5 | wherein: 4 R4 and R5
are each, independently, H Cl1-Cl8 al kyl, C2-C18 al kenyl, C2-C18 al kynyl,
C3-C18 cycl oal kyl, heterocycl oal kyl, aryl or heteroaryl, each optionally
substituted by up to five substituents |ndependently sel ected fromthe

rou consi sting of ha Cl- C5 C7 cycl oal kyl ,
ﬁet ePocycI oal kyl , %i%%ﬁpgret‘?aﬁh '“%epm’e“éi%é?é%«@w Cocis @lenihl @ekyl , Cl- C5
hal oal koxy, araytynyands-ﬁet erbalkyl] heterocytbatkpld #rB, ort hereiobSr, éﬁch hogtibaipi t r ogen
at om t 0 whi Ch LGN By bt @Cﬂ?edsu&mem§ dBeBnd2inneeiBiied SN o or ocvel e

I n some enbodi ne rocesses I hve
conpound of F&PHifiEY Pf h%°996'r frels Adheu®r Fystorikei 'aﬁiefe‘fycbhlévl.c@'ﬁp@uww, of

Fornmula I1l5s. 1N, Ehe, QIMW,OGH-’GL r@foaﬁﬂrmsalalolalkoxysarw%ﬁa Hbterd§ ﬁ Chem cal
internediate to pre

| e
4-{3-[1- benzhydryl Qﬁcaﬂfioro ogst QW]@'[ @% ni ogén atom ov%lagthey are attac ng) can
di chl or obenzyfrend §-onf-renhieragiheternglgle. 1H- i ndol - 3-yl ] propyl } benzoi ¢ aci d,
4-(3-{5 ch In some embodiments of the processes of the present invention, the

L;{ f: EIL.- I(-I?“ ngg%g%g&{p ﬂfogm} flﬁ&%&%ﬁi é/ttl}%{ laolfe?tlo 0 t% hgon)lpo%rr%gf F]o%{tlu; I(l)InyI yam nojet
4- ( 3- {5- chlifor o- 1- (Theptwamyundest Rgrimula2i [SZJGéf(ll[aE-afchemlcai-ﬂﬁermb&iate to prepare
(trifluoromet kp| ALGHRAYE| Rethdityyor BRI 185 AWlchznl by 51804r0-3- Y ita4. oPY | ) benzoi ¢

d d 4
?gl { 5a2hl or o- HiPBIBRANURYERminethy, 1H-indg-3ylpropy ihenagitec ok Prienzy| | sul f onyl
}ami no) et hylchlombH-({dipterlyindstiyd)2He ¢y tribenmethyl)bandyGsulfenyb ampinajehy G PHA2

i nhibitors an%dgpg_{‘,\ﬁ%ynb%ﬂgo,d 58'1(1“4”@,% BhED- 1'~tF Fﬁéﬁh lof D%&Jgé‘l&g@/ are

di scl osed and cl al ne q a% 03831 1,
filed Decelﬁber(t”ﬂ)‘?ro'wyﬁb?”ﬁﬂlﬁ}"foé‘ﬁ'@ﬂ"é?é W 15onexh g3 irrarylbenzoic acid and 4-
PCT/ US2004/ 02 324b#shidre-h-¢iphdnyhyeth)-2-2O@2-(iifuokinetoogbeaayd@ondidd) 12238) ;

" PCT/ US2004/ 03 f.il.ed 2 5/ 049566) ;
PCT/ US2005/ oo%g@ﬁw ﬁ“.*ﬁ%“@"%?‘ﬁ“*ﬁ%‘é%“ %’%g“p ﬁéﬂﬁ'g“&éa'%’e@%’gw 082843) ;

PCT/ US2005/ 00§74 Bternegiates yagfubiar T@.k'n a'(ep{Ps F%ir?é'd clainegidn the Galewion7727) ;

PCT/ US2005/ 02238 Batichi:| Rer /82002038581, 20 DBcdniebb, 2bexipasish¥d RE006/ 023611) ;

US Pat ent Applob6a4a35) 3568188 2002/02353 FR% mgde (dobk Blprnasiwadl, 2004);
2005/012238); PCT/US2004/038335, filed November 16, 2004 {published as WO
2005/049566), PCT/US2005/005624, filed February 23, 2005 (published as WO
2005/082843); PCT/US2005/0097486, filgd March 14, 2005 (published as WO
2005/097727), PCT/US2005/028338, filed August 18, 2005 (published as WO

25  2006/023611); US Patent Application Serial No. 10/930,534 (filed August 31, 2004);
US Patent Application Serial No. 10/948,004 (filed September 23, 2004); and US
Patent Application Serial No. 11/442,199 (filed May 26, 2006), each of which is
incorporated herein by reference in its entirety. In some embodiments, the present
invention provides processes for preparing such cPLA, inhibitors which comprise

30 preparing a compound of Formula lil in accordance with a process of the invention
and converting the compound of Formula lll into the cPLA, inhibitor. In some
embodiments, the cPLA, inhibitors include 4-{3-[1-benzhydryl-5-chloro-2—(2-{[(3,4-
dichlorobenzyl)suifonyllamino}ethyl)-1H-indol-3-yllpropyl}benzoic acid, 4-(3-{5-



US Patent Application Serial No. 10/948,004 (filed Septenber 23, 2004); and
US Patent Application Serial No. 11/442,199 (filed My 26, 2006), each of
which is incorporated herein by reference inits entirety. In sone

enbodi ments, the present invention provides processes for preparing such
CcPLA2 inhibitors which conprise 30 preparing a conpound of Formula Il in
accordance with a process of the invention and converting the conpound of

Formula 11l in PLA2 i enbodi he cPLA2
inhibitors i ncc}' P&’p?‘ yf”ietwgt}'z[%‘iﬁ {Vl’f'“?)ro@ﬁﬁ%gﬁ&“@”f“f°?y m@o ethV'] The
di chl or obenzyln)dpms -figmory) Eemzsiod ot My (3X5-thibtei 1r(diphenyimeiiyprzap 2l fimerzsi ¢ aci d,

4-(3-{5 5 chl qf; -1 H-
N ((ZII p?lenyl dly ﬁ{rﬁéjromTtl?/l)viﬂzﬁl]szlIfonylhmmo)ethyl] 1H |P9% 341 Io ybenzoic af,if and 4- oyethyl]-1
H i ndol - 3- y| }%—ﬁ Wry-ﬂé yngthyly2-{2-({2- tnfluoromethoxy) enzyl]sulfony anino)

4- ( 3- { 5- chlsor GiHyi14tipdoesvylpnaryhhyenzoi@adi?- ({[ 2-f | uor o- 6-

(trifluoromethyl)bgngyld sulfanyhd and RRkEkMldntidd hltde! HRc¥dLL T OPYL) benzoi ¢

acid and 4-

( 3- { 5- chl or o- IFgREIFYPRAAEP KXt ipfitprs haping Fqringla(ADI f | uor oret hoxy) benzyl ] sul f onyl
}amno) 5 ethyl]-1 Hindol-3-yl}propyl )benzwe acid. In sonme enbodi nents,
the present invention provides proc $ 2 the preparation of cPLA2

i nhibitors having Formula (Al): | 12%%6?-12) n3-X2 R1\ Rl14 N (CH2)nl--NH Ri o
(Rz Ar o~ \\ O (AI);&Q wher ei Ar, Rand z are as defined in claiml1;

Riois selected fromt -(CHZ),-A, -(CH2)n-S-A, or -(CH2)"-O A
wherein Ais selecka‘d fromt) peties: or BDBC HH

AN

(CHg)n1—NH

R1O §— (R) Ar
2 U

o]
(A1)
10 wherein:
. Ar, R and z are as defined in claim 1;
R is selected from the formulae -(CH,)s-A, -(CHz)s-S-A, or ~(CH2)q-O-

A, wherein A is selected from the moieties:

or
B X D B o c’
15 wherein:
D is C4-Cs alkyl, C4-C¢ alkoxy, Cs-Cg cycloalkyl, -CF; or -(CH;,)4.5-CFs3;
B and C are independently selected from phenyl, pyridinyl, pyrimidinyl, furyl,
thienyl and pyrrolyl groups, each optionally substituted by from 1 to 3, preferably 1 to
2, substituents selected independently from H, halogen, -CN, -CHQ, -CF,, -OCF;, -
20 OH, -C4-Cs alkyl, C4-Cg alkoxy, -NH, , -N(C,-Cg alkyl),, -NH(C4-Cs alkyl), -N-C(O)-(C4-
Cs alkyl), -NO, or by a 5- or 6-membered heterocyclic or heteroaromatic ring
containing 1 or 2 heteroatoms selected from O, N or S;



15 wherein: Dis Cl1-C6 al kyl, Cl1-C6 al koxy, C3-C6 cycloal kyl, -CF3 or
-(CH2)1.3-CF3; B and C are independently selected from phenyl, pyridinyl,
pyrimdinyl, furyl, thienyl and pyrrolyl groups, each optionally
substituted by from1l to 3, preferably 1 to 2, substituents sel ected
i ndependently fromH, hal ogen, -CN, -CHO, -CF3i -OCF3, 20 OH, -Cl1-C6
al kyl, Cl1-C6 al koxy, -NH2, -N(Cl-C6 alkyl)2, -NH(C1-C6 al kyl), -NC(O-(Cl-
C6 al kyl), -NO2, or by a 5- or 6-nenbered heterocyclic or heteroaromatic
ring containing | or 2% BIEEATOMCSS ected from0, Nor S; 6 nis an
integer fromO to 3; m,isiamideger fibredés3;from 1 to 3; n3 is an integer from
0to3; nd4dis an integer. fr ! X2 is selected from-0-, -CH2-,
-5-, -SO-, -S-, -NH?IS[S ga,leré?Rgi%’%-csm kyl) (Cl-C3alkyl) -NOO (i
1-C3al kyl) N N (C, - C34isiaoyntgger remO&B2 5l kyl )- H (i ,-C3alkyl) \g/ or
~N\S/ 0 0 G '0 10 RI12 ix3iskeldeted fromi-et ycuel-egtsnl, fgmuphenyb)- pyri di nyl,
pyrimdinyl, furyl, thienyl or pyrrolyl groups, th ﬁrsaimmg nol ety bei ng
substituted by a group of the farmla | - (CH2) 4CC§ or a pharmaceutically
acceptable acid mimc or mingtic; and.-alsgQ pti opal stituted by I or
2 additional substituents indépendently Mt ed froWhal ogen, -CN,
-CHO, -CF3, -OCF3, -0OH, -Cl1-C6 alkyl, C1-C al koxy, CIRC6 thioalkyl, 15
NH2, -N(Cl-C6 al kyl)2, -NH{Cl-C6 al kyl), -N C(@-ctakpy C6 al kyl), or -NO2;
R13 is selected fromH, halogen, -CN, -CHO -CH3, -OCF3, -OH, -C1-C6 al kyl,
Cl- C6 al koxy, C1-C6 thi ga’r'fqﬂ\ -NH%(,y - N( C,-CV;NM?Z - NH( C1- C6 al kyl),
(C+-Cz alkyl) ) c )

-N-C(0) - (C1-C6 1-Cy alkyl)—
"I‘ (C1-Caalky)
- N\/s/ or e N\S/
& \\O , 0/ \\o ;
10 R is a ring moiety selected from phenyl, pyridinyl, pyrimidinyl, furyl, thienyl

or pyrrolyl groups, the ring moiety being substituted by a group of the formula
~(CH,)s~CO.H or a pharmaceutically acceptable acid mimic or mimetic; and also
optionally substituted by 1 or 2 additional substituents independently selected from H,
halogen, -CN, -CHO, -CF;, -OCF3, -OH, -C4-Cs alkyl, C4-C¢ alkoxy, C4-Cs thioalkyt, -
15 NH,,-N(C4-Cg alkyl)z, -NH(C4-Cs alkyl), -N-C(Q)-(C4-Cg alkyl), or -NO,;
R™ is selected from H, halogen, -CN, ~CHO, -CF,, -OCFs, -OH, -C4-C; alkyl,
C,-Cs alkoxy, C4-Cg thioalkyl, -NH, , -N(C4-Cs .aIkyI)z, -NH(C¢-C¢ alkyl), -N-C(O)-(C1+-Cs
alkyl), or -NO;
R is selected from H, halogen, -CN, -CHO, -CF3, -OCF;, -OH, -C,-Cs alkyl,
20  C4-C; alkoxy, C4-Cg thicalkyl, -NH, , -N(C4-Cs alkyl)z, -NH(C4-Cs alkyl), -N-C(0)-(C+-Cs
alkyl), -NOg, -N-C(0Q)-N(C+-C3 alkyl), , -N-C(O)-NH(C+-C5 alkyl), -N-C(Q)-0~(C+-C5
alkyl), -S02-C4-Cs alkyl, -S-C3-Cs cycloalkyl, -S-CH,-C3-Cg cycloalkyl, -SO,-C5-Ce
cycloalkyl, , -S02-CH,-C3-Cs cycloalkyl, C3-Cs cycloalkyl, -CH,-C5-Cs cycloalkyl, -O-
C,-Cs cycloalkyl, , -O-CH,-C3-Cg cycloalkyl, phenyl, benzyl, benzyloxy, morpholino or
25  other heterocycles such as pyrroliding, piperidine, piperizine furan, thiophene,
imidazole, tetrazole, pyrazine, pyrazolone, pyrazole, imidazole, oxazole or isoxazole,



kyl), or -NO2; R14 is selected fromH, hal ogen, -CN, -CHO -CF3, -QOCF3,
alo_|y ?Cl-CG al kyl, 20 C1-C6 al koxy, Cl1-C6 thioal kyl, -NH2,-N(Cl-C6
al kyl)2, -NH(C1-C6 alkyl), -NC(O-(C1-C6 alkyl), -NO2, -N-C(O)-N(C(l:écs
alkyl)2, -NC(O-NH(C1-C3 alkyl), -NC(O-0O(C1-C3 alkyl), -S-Cl-
al kyl, -S-C3-C6 cycloal kyl, -S CH2-C3-C6 cycl oal kyl, -S02-C3-C6

cycl oal kyl , , -S02-CH2-C3-C6 cycl oal kyl, C3-C6 cycl oal kyl, -CH2-C3-C6
cycloal kyl, -0 C3-C6 cycloal kyl,, -0 CH2- C3- 06 cycl oal kyI phenyl ,
benzyl, benzyl B’Q”,ngsh?fleﬁﬁb‘?” é 953P% £358 DeiRG PRtiondly SHistitutaddty fras g ar ol i di no,

enzyl, | I®0 et agple.c Pyr azi ne,
pi peridine, pi p@stntzen’neea‘lactedlfrpmtthﬂ @Dlhkﬁﬂ‘ﬂ, halbgeh d&RO 0?"0 @f e@” ngs of each

a
0! These R 1" GRhS B adE, ¢ FE oAb LB BA e by s s S
substituents sapéc @UCHFhYD hEOgHHGpCodlkyh, -Sal(EgEnalkygNr OOBKO, - CF3, - OH,
-C1-C6 al k! , oGlphafinakltxly, accéﬂs%lzezdg({ Eél.cg@%{% Iq){lsa,_%e emmﬁ%nts%@ tg: g
:g-Og(N(O)Cl(g?) g?ﬂ'é?l\%ﬁéllmethy' OCFS’ 5 or a phar rraceutl cally acceptable salt form
t hereof. In sone eﬁbwwmoglmmothesommhupmewﬂgtmtdwé (A1) & Sone enbodi nment s,

d hppanfigoeliamLdcaedidie sa ihefeor & BALIRE By iHe &8k gGot abl e sal t
Eﬂgrggpp?gnpreg\;r?;&e I tcdert sanh z;)\f/l Eﬁerp gue W“”% cted with a

ou

conpound havi ng WU%/rga{}%jl‘ﬁ"% pO?W'H%EQW'aF@@ R14 N (CH2) n1-NH2 10
RlL (Bl) wherein R 12 is aring noiety selected fronmahenyl pyri di nyl,
pyrimdinyl, furyl, thienyl or pyrrolyl gpzjm__tj@ ring noiety being
substituted by a group of th Jormula - /(CH2) n4- CO2H wherei n the carboxy
group is optionally protecte \Reaprot cting group 15 and the ring noiety
bei ng al so optional |y substitt#€d r 2 additional substituents oo
i ndependently selected frg - hal -CHO, -CF3, -OCF3, -0H, 1- 06-

al kyl, C1-C6 al koxy, Cl1-C6 t N(Cl-C6 al kyl )2, -NH(C1-
alkyl), -NC(O-(C1l-Co

10 R10
(B1)
wherein R' is a ring moiety selected from phenyl, pyridinyl, pyrimidinyl, furyl, thienyl
or pyrrolyl groups, the ring moiety being substituted by a group of the formula —
(CH2)ns-COzH wherein the carboxy group is optionally protected by a protecting group
15 and the ring moiety being also optionally substituted by 1 or 2 additional substituents
independently selected from H, halogen, -CN, -CHO, -CF;, -OCFs, -OH, -C4-Cs alkyl,
C1-Ce alkoxy, C;-Cq thioalkyl, -NH, , -N(C+-C; alkyl),, -NH(C;-Cs alkyl), -N-C(0)-(C4-Cs
alkyl), or -NO,; and R™, R™ R™, X2 n,, ns and n, are as defined above to give a
sulfonamide and, if the carboxy group is protected by a protecting group, the
20  protecting group is removed from the resultant sulfonamide.,
The compounds having the formula Il [Ar-(R),-SO5"1,M where Ar, R, and q
are as defined above and z is 1 may be prepared as described in WO 2005/082843,
which is incorporated herein by reference in its entirety.
A general outline of some embodiments of the processes of the present
25  invention is provided in Scheme |, where constituent members of the depicted
compounds of Formulas |, Il and Il are defined hereinabove.



al kyl), «or -NO2; and R1D, R13, R14, X2, ni, n3 and n4 are as defined above
to give a sulfonamde and, if the carboxy group is protected by a
protecting group, the 20 protecting group is renoved fromthe resultant

sul fonam de. The conpounds having the fornula Il: [Ar-(R),-S031] gM where
Ar, R and q are as defined above and z is 1 may be prepared as descri bed
in WD 2005/082843, which is incorporated herein by reference inits
entirety. A general outline of some enbodi nents of the processes of the
present 25 invention is provided in S¢heme! I, where constituent menbers of
the depicted conmpounds of Fornmulas I, Il and Il are defined herei nabove.
8 Schene | Step 1 [Ar-(RZ SCB]ngatsger, N, NDVF Ar-(R) Z SQ2-X 11

hal ogen substituti o%&gg%@ LLI Step pAl\r-(R) Z-S O2NR4R5 ani ne reagent
e.g. HNR4R5 5 As shwitr &tdeM 1 sul f odireR3gBA,s%l t s of
Formula Il can be converted to quVTtSrnBiH'ﬁm des of Forrmula Il by reaction
with a hal ogen substi t i on r e&glegrn shbstitutien pagmence of a catal ytic anount
of water and in the presence of a co- catalyst such as I

N, N- di met hyl f or mam de. Hal ogen substitution reagents, as used herein, are
reagents that can convert 10 a non-hal ogen substituent of the conpound of
Formula Il (such as, for &%adple, H OH or OV to a hal ogen substituent.

Hal ogen substitution +eagents of st he present Ali_(%lpersp' n, for exanpl e,
ERONREY

convert a sulfonic acid salt noiety or sulfonic to a sul fonyl
hal i de noi ety. Nunerous PEAGEAEEt capabl e of carrying out the conversion of
sul fonyl acid to sul fonybgH8IR®B& are known in the art. Some preferred 15
hal ogen substitution reagents include SOCl 2i PQOC13,

CCl 4/ tri phepnyl phosphi ne, oxalyl chloride and oxalyl bromde." In some nore
preferred ehbodi rre%t‘s*,ho‘f”l‘\é‘ ﬁ’rgp dggrﬁcheme , sulfonic acid salts of Formula If can be

converted to sulfonyl halides of Formula Iil by reaction with a halogen substitution

reagent in the presence of a catalytic amount of water and in the presence of a co;
catalyst such as N,N-dimethylformamide.

Halogen substitution reagents, as used herein, are reagents that can convert

10 a non-halogen substituent of the compound of Formula Il (such as, for example, H,

OH or OM) to a halogen substituent. Halogen substitution reagents of 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,, POCL, CClaftriphenylphosphine, 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 molar excess, relative to the compound of Formula Il. 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 1l). One skilled in the art will recognize that the



substitution reagent is oxalyl chloride. Generally, the hal ogen
substitution reagent is wused in a nolar excess, relative to the conpound

of Formula Il. Preferably, the halogen substitution reagent is enployed in
an anount of about 1.2 equivalents or 20 greater, relative to the anount of
conmpound of Forrmula Il. For exanple, oxalyl <chloride can be used as the

hal ogen substitution reagent in nolar excess, for exanple fromabout 1.2
to about 4 equiyv Lgﬁ éh about 2 to about 3 equivalents or about 2.1 to
about 2.6 equi TAPERPEARIER Syhstilianreagsniused withveprndohtes allaf mﬂﬂmeamomrd obal t

reagent (conpogatentdndRios matbre ahd feactiMeos el stdrfifg n\d?erfaﬂ%n@é&l éﬁ? recogni ze
that the 9 amount AQfchal gae rbihltui n reagent use depend, inter
alia, on the amount oTJ'| ol v%nf PR AR fGFon of thecampeyngiof ﬁo%‘wat'he
starting mat er @ea{ﬁlﬂ’g%ls%ﬁfﬂlgon iRegevhsvwaried Gt épthe mésebed 6M® cdtalyfide

reaction of5t hanaoirpdwatr.ofwiherig ti tu. L on
reagent is cargé“g\%dotH%t thrr1 t.he relgvzsrqt]g t%%@%obn@ b?aaln g,gn.gagrbr@ E)fs wat er .

Whi e not wi shin %Sﬁtﬁ'g" AR, Ofpuater; fagilitates ﬁlﬁaefgmatxon pf the Sb@ﬂybved t hat
the catal ytic %Wﬁﬁ'dﬁﬁcr opyf thevaedium Baiichiyl first dbretngtthe cdr@epariding Pradnatel &udpid ony!

ohl o 1 o dde eRsaiabicoll 3 bl Sh e 1 5PLL ESRYAGr Of ona o

sul fonic acid ?M] S ier to conve he su e and can
be done under M'THEF" SEEndH PY B oxalyd Rhieriders) romm rﬁ“%’@iﬂlrylor@hbm ithe at room
t enper at ur & ormplal talio ofttee Lotalytid amourtitdf valr th Re GaMBdurli & AIMRYAL) Rf wat er

toth b , f
about eocé’”‘i°?£@£§*§§ﬁ§m‘%""ﬁt’°ht 081, EFORE 2 BT BT on of the

conpound of For mul iraW {hp {97619 ol rFompRIEi of RaroWa rlbailete halogear ri ed out

in the lor eseﬂc@bﬁﬂutan cxrgentisdaytd ouM%ltHeQ;ré%@ﬁceVUfSf&biagtalyétovﬁfﬁe F&Wm@y ﬁny
particul ar t etgr)é, itates the 15
formati on %f g sblcjallﬁd 6ysar9%hlgmgﬂhéoﬂﬁ“st Q%F\%%é%aqiiﬁ%ﬁ'??f@ UiegildtgtieN, N d i a
| kyl f or mantd d8mMafigh %fxé'i‘ﬁ)l IRV elflafige.hy | $uitebie nceteatalpsts wistiideasN,othrer

reagents usefdiikyfismeovdza; fat yednspld NIN- &Mbtﬁ%frﬁan%‘é qash@én%e&ﬁér'@ ﬁgact i ons,
for exanpl e thbﬂhecﬂyprQ? N gﬁltoq% adid el'éﬁ?gf%a f’rﬁe a?“@%ﬁ:t enera

provi ded in an _ anmount Icient to accel brFxF“aP'é I n sone
enbodi nent s, epyehogphing, g¥ide.s D ¢-estadist is pedesally drivdedainoart amoent
equi val ent r elsafﬂcmet tb actd@ataniizhctioh rasl Toginte aRbdlinsddld therﬁ-%gﬁ%yf s/ N sone

f d t bout -
B 61T il MRl s 48 B0 e8) BLiRlel bl kst sl i e o

relative to fﬁ%geahﬁﬁﬁ?mweéqﬂ GWPQQWBQ!‘#Q;Itf@a;btcaﬂab'atgenbserﬂmeansdmduhtaﬂ in the
art will recogmbated.aihabbéude.5 equivalents, or about 0.1 to about 0.2 equivalents, relative to

the amount of sulfonic acid salt reagent. One skilled in the art will recognize that the
. amount of the co-catalyst used will depend, inter alia, on the amount of solvent and
25  the nature and reactivity of the starting materials and solvents.

In some embodiments, the reacting of the compound of Formula I with the
halogen substitution reagent is carried out in a solvent system that includes at least
one organic solvent. In some embodiments, 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



anpunt of the co-catalyst used will depend, inter alia, on the anF:n;ngf
sol vent and 25 the nature and reactivity of the starting gatﬁrkarnula I
sol vents. In some enbodi ments, the reacting of the conpoun oI ﬁt mall
with the halogen substitution reagent is carried out in a so Ye thg
that includes at |east one organic solvent. In sone enbodlneptsble e
sol vent systemcan include two or nore solvents. Solvents suita

i i i . i ncl ude aprotic 30 organic solvents, polar

apr ot ¢ or gani AEBRUE PR 35T hoalse ol g icetnlandraing ater.

wgt er - m sci bl e S@pe okrelerest grunhiodinmatsy ethé Ssohﬁﬁd spftg,ﬁr 3’*“'@“;;{2%%%3%5 g;s [ g e or
i i ts, the solven (

?nr)?:ni)? tsg![ \r/:k%%br]yglf}d}rémneagg?gﬁ: {nrelnl :, N, N- di et hyl f or mam de, di oxane,

acetone, toluene, 18 ﬁ%‘f%’)l eHbetitelianoraagtion gan beli cariddo batethang, suft@idy |

i nt t he sol vent
L ety Senerel, telrcaoiiinl PemirAbs of 2 ABRRGLIR Moy LB S0 Vo

Fhaction can be EaeRITcE bRl it SHEERD e ae mapiongeupecartmimra |y ¢ he
reaction is pePfR§HIUS G ferevpreple aila temberkiomw of Gomabb® OPE KASHALEs od-Or * bel ow
exanpl e, in sone enbagdbremeyithisbite EABSAHO S ‘Q@Sﬁ?‘f %r',q%%ts gt at o

0] |
enmer at ur e from . Yé’bBuj{ 5C In
zggiﬁdgﬁ’ce;;{tﬁ%ggﬁi&e"@n‘%‘s&”ﬁ%ﬂ“?%"@‘fa“?ﬁ%@%wwm't'eqmreawmn stioan in Step 2

of Schene t 1589 OPORG!Y im ik ipthesnaefof &baseyfona tirhé afBdhdERRAditON t hdanng(r;rir ne
10 reagent, omufmmaﬂtbwnhac]gmo@e%s%gﬁ% gf bng;m}‘ gr I? tA 'r ["(E‘R?ns O;_ O
itions sufficient to forma c . : , :
\(/:\ﬁg(r:“et ![ ﬁe constituent vari abl es ar g%l‘%@ﬂ“ﬁ@d_ her ei n. Advant ageousl K I ! 3
accor dance wi t'Mespiie censtitvelit nenisbles efe dshiefiiedwernini on, the 15 sul fonyl halide

eagont - Geper alby. ubere o ca il Wil sk ¢RREHAER o ieduspiancienp) oyed

for‘the  r Baot LIRS PRETRURIE afen o7 echariechir o reacicn ithussbageos | hat
Iﬁre texgesgeﬁglféwnt- substitution reagent renaining ?f:ﬁ; tsBIef :‘)ﬁ;ft |hg|ni 32
L ner eToved O S8Rk Gire BBt Bl sBAGL ot gl SV oL O
‘é"’ mbodi ment s, trﬁaé:‘fai%ig\@ig-ustge mp@g%ofﬁgg@q]q t.uki$ advantageous that the excess halogen
substitution reagent remaining after the reaction be either removed or destroyed,
20  prior to reaction of the sulfonyl halide with the amine reagent, fo prevent the
formation of impurities. In some embodiments, the excess halogen substitution
reagent can be destroyed by adding a chemical reagent, for example a small amount
of water. Preferably, a minimum amount of water should be used to destroy the
excess halogen substitution reagent, such as oxalyl chloride, when the sulfonyl
25  halides of Formula Ill, such as (2—triﬂuoromethyl-phenyl)-methanesulfonyl chloride,
are sensitive to hydrolysis. Alternatively, the excess halogen substitution reagent
can be removed, for example by one or more of distillation; distillation under reduced
pressure; distillation further facilitated by adding a co-solvent; or distillation under
reduced pressure further facilitated by adding a co-solvent. When the excess
30  halogen substitution reagent is removed by distiliation, it is not necessary that 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



reagent ican be destroyed by adding a chem cal reagent, for exanple a snal
anount of water. Preferably, a m ninum anount of water should be used to
destroy the excess hal ogen substitution reagent, such as oxalyl chloride,
when the sul fonyl 25 halides of Formula Ill, such as
(2-trifluoromethyl-phenyl)-nethanesul fonyl chloride, are sensitive to
hydrol ysi s. Alternatively the excess hal ogen substitution reagent can be

renoved, for Egﬂag ;mre of distillation; distillation under
reduced pressOf@uiadll igRre “8‘??8‘#{ OPRIPIAR efFormaYa |, PE ateagenbihatiidiidey sacican sol vent |
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reagent has t hé@mEyiaming. HNRORS, profred: emBetiments, R ammeasagiaf isn@sbesutdr a.
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| i berating or 5 producing an am ne of
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t he anination excess anp 0 reagent
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hal i de inorgani c sdhesmpatipniyéthe cowipoting of Fofmiile MUE thdWhANBEP @ of SdfehieOn

sol ution by stgndar , filtrati on. The am nation
SO on y 2 “ %ﬁﬁa}ﬁ%ﬁ% sovarFt ét@wmkﬁé{%}{ mcéude ong gT Tilore fgENEan e

carried ou °§'e§t8I EREMRPR @?ﬁ? Hf&?n'%a?lvqnh@r ad@xtbrﬁ@f@vo pongeorggaici ¢ 15
sol vents; f Or @k’anlpl Suigableisnigérts for igelndich if Me\sBRNENt sPterinBludd dHeor fHord Y0 OF nore

or gani c sol VentSahyddiutA0! e Slon: in the solvent system
i ncl ude one or_npre of a%EtémL'}é rm%dn%rth)}lfgrﬁgb% CJeit (g, acetone, toluene,

N, N- di met hy| fdP?fﬁWt?éh'oa‘i'eoi§r¢ech'<ae%'mﬁenethm -bietyl ether angiteitiyl @the. chl ori de,
1, 2-di - chl or oet handy soreé lytibodimbns, the @blogt s3&Emabhyk é?ﬁ:h@tﬁn n'nﬂ;dé?”ﬁ

enbodl ment g tel?ﬁm&P kovgrﬂit orﬁytﬁct ?dUeLth atsnmgll %moﬂln tolf 9vgter ?t is geheved that the

presence of a small amount of water in the solvent system facilitates the dissolving

the amine reagent. It is advantageous to keep the amount of water in the solvent

system at a minimum if the sulfony! halides of Formula lll, such as (2-triflucromethyl-

phenyl)-methanesulfonyl chloride, are sensitive to hydrolysis. For example, in some

25 embodiments, the amount of water is present in less than about one equivalent

relative to the amount of sulfonyl halide reagent. One preferred solvent system
includes a small amount of water and tetrahydrofuran.

In some embodiments, the reaction of the compound of Formula Ill and the

amine reagent is performed in the presence of a base. Suitable bases include

30  ammonia, lower (i.e., Cys) 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, particuiarly where the amine reagent is ammonia,

or relatively small in size, for example a lower (i.e., Cs.6) mono- or di-alkyl amine.
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s group EO eent?' ntsyAr “ipmth F [a B ipepHeayioal kyl

| Gal kyl, CYyaRES SMYEmMEisoAr imithescampowed lof | Forgla QB ipep yl,
?:it ce:gogﬁogs %mstmreymyam ko iye s«msﬁfaamspiaaépahmh,k%bécteBJFﬁa'RZ,trrél:'?[ogg?S, COR3,
o, G| et S 1 Rt LA L,
cycl oal kyl al kyl r I8I yl', heteroary kYT ¢ 1 , | thy ,
het er oar yl al kﬁafoag?ﬁyﬁ AroPRAe ey Galogen SoN. NQeoNR'RE atxbIR IBOR’s,  Ar i n et
conpound of For mul & $onle érsbogientg| Ar ﬁum&dnﬁﬂéﬁjﬁ?ﬂpﬂ%rhl]@agqis%MigT%{i{PéE 'Ctlugg s
i ”deDe”der‘idC{ p@gﬁﬁﬁﬂoﬁgﬁn%agﬁ%#b@ﬁ@?s%@%glzﬁgé‘@é-spt&i'i{?%e?or a disubstituted pheny!

hal oal kyl , per h

group bearing substitlents in the 3- and 4- positions; or a monosubstituted pheny!

group bearing a substituent in the 2-position. In some embodiments, the substituents

are independently selected from halogen, for example chlorine, Cys alkyl, for

example methyl, Cy.s alkoxy, for example methoxy, Cq5 perhaloalkyl, for example
25 trifluoromethyl and Cq5 perhaloalkoxy, for example trifluoromethoxy.

In some embodiments, Ar in the compound of Formula It is phenyi
substituted by up to three groups independently selected from C;-Cs lhaloalkyl, C1-Ca
perhaloalkyl and C,.; perhaloalkoxy. In some embodiments, Ar in the compound of
Formula Il is phenyl substituted with one perhaloalkyl group at the 2 position thereof.

30  In some embodiments, Ar in the compound of Formula Il is 2-trifluoromethyiphenyl.
In other embodiments, Ar in the compound of Formula 1l is phenyl substituted with
one perhaloalkoxy group at the 2 position thereof, for example, 2-

trifluoromethoxyphenyl. In still other embodiments, Ar in the compound of Formula Il
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hal oal koxy, Cl-C3 perhal oal koxy, hal ogen, ON, NO2, NR R2 and NR COR3. In
sone enbodi nents, Ar in the conpound of Formula IIl is a disubstituted 20
phenyl group bearing substituents in the 2- and 6- positions; or a

di substituted phenyl group bearing substituents in the 3- and 4-

positions; or a nonosubstituted phenyl group bearing a substituent in the
2-position. In sonme enbodi nents, the substituents are independently

sel ected fron1%g|o en bLor exanple chlorine, Cl.6 alkyl, for exanple
methyl, CL.6 al I&‘S‘x@’ Sybspituted with o haAlgRRsa thelarg! ‘bmsrhaﬂtsdadarkqﬂ for &@mpRxanpl e

25 trifl uor omeBHydichisrah@iy. 3Irpiarthe| enedobimnsiits, Aoih t@(mo‘an& u f:ér‘-;l,gfa 8l hoxy. In

sone enbodi nen substit ut ed
by up to threebﬁenyArUbénmt J"ﬁ‘thﬁg%%gb@ﬂzeea%?g%alne@f mewmﬁaemm- Cl- 3

SA
per hal oal kyl ﬁg”%‘f 'Pf?l“ﬂal koxy. In some enbodi nents, | n the
conpound of 5 For mullmsdrhé emBodﬂﬁ@wEusvamtsbﬁqgtf@fﬂeMérﬁ%g\%tSper Cﬁ%b% group
at the 2 posi tboa élﬂﬁng%rexa | n F?s enbodi nent nd of
Formula 111l is uorone?'ﬂ@"baﬁg I n ot her enbodi nents, in the

conpound of For mul 41 $ame ¢rabaginesmis, X dx@®s ri doteasthbaiitants M & merc&eraloKOXy group
at the 2 positprerrdblyvath, for exanple, 2- trifluoromethoxyphenyl. In still
ot her enbodi nents, und of Formula IIl 13 is phenyl

substituted with tvl\'/@g %n]]aﬁ or@beﬁgnegpp grh'é Phenyl, 3ybstitutpswith asa pethplealiah rous atr

exanple, 304- 6P empeicoihesenfi R islmethylent loeethgede0 B iSRET iSh o nénnxtlé”'@l ggnmpound of
Formula 111 1is1; ap@@wl substl tuted with groups in the 2 and 6 positions

t hereof, for exarrpns ’lﬁjﬁgf 6-(trifluoronethyl)phenyl. 5 In sone
enbodi nents, z is P qnhe E’B ”F‘?ﬂtsc Pidbe syntists Prepass of theipsesent invedtidR, the  C1- C4

al kyl ene, for ecaiahist isnBtNagimethglforhamige e eratoget @Ebttlﬁltlor?(réaﬁerg is oxByiSONe

enbodi nent s, |\&Ho$ i

enbodi ment | ldé\b&ﬁg#ymgllér Qo opmecf a&fyﬁ]gmﬂ%m é&)’k’b‘ﬁi {9alq'!§y‘f°”l§’%l§‘p°fat 10

the 2 posi fl on T’H%’?ﬁbﬁ aﬁanoﬂiﬁﬁméh@tgﬁ teglopt @he; Mis Na+ ion or K+ ion;

Xis O; qis 1; &mebne dnsbotimehts csaﬁ&yﬁm@%td&&to?tr%fpréé%ﬁt ﬁx)éﬂﬂJﬁeNg provess
e;

o e Presentonk kil W ok ol s 1Y T e e

hal ogen substit 1 on rea ent is oxa
the catal ytic B %ppthieiea M i Hat Hé%"émﬁﬂndcbh is 1% iFtrtmudoscatdystis of a

val ue of bet weeN-dasdifothathideothabadgerGubstitution reagent is oxalyl chloride; the molar
20  ratio of the halogen substitution reagent to the compound of Formula Il is at a value
of about 2 to about 3; and the molar ratio of the catalytic amount of water to the

compound of Formula Il is of a value of between about 0.2 to about 0.4.

In some embodiments of the process of forming the compound of Formula |,
25 the amine reagent is gaseous ammonia, and the reacting of the compound of
Formula [Il with the amine reagent is carried out in a solvent system comprising an
organic solvent and a small amount of water.
In 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 perhaloalkys group at the 2 position thereof; R is methylene or
ethylene; M is Na* ion or K* ion; X is Clqis 1; zis 1; the co-catalyst is N,N-
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I n:sonme.enbodi ments of the synthetic process of the present invention, Ar
is phenyl substituted with one perhal oal kyl group at the 2 position
thereof; Ris nethylene or ethylene; Mis Na+ ion or K+ ion; Xis C; qgqis
1; zis 1; the co-catalyst is N, N-dinethylformam de; the hal ogen
substitution reagent is oxalyl chloride; the nolar 20 ratio of the hal ogen
substitution reagent to the conpound of Formula Il is at a value of about
2 to about 3; g.n%htlpe ol ar 3(90 of the catal ytic anbunt of water to the
conpound of Fof M3 qrpamide; the haloden, subsitutns; iragent ishexaly! ghiprides thebmaler 0. 4. | n
sone enbodi nentafo of the halogen sulkstiitiar refagnnntﬁongmetcbmp@mmammugf” Earai@ |, 25

the am ne reagsniol® WAREPUTHATIR! At 3hd NEaLEATLLDY 9 W%tgggcoggund of

Formula 111 with the ne reagent 1s car
conpri sing an %?pé’él?ﬁ 8 nya s fha Va'ugﬁépetwamebqut 82 to@beyt.0.4; rang tree

enbodi nent s5 of canpeupt ofdessul@f isffarmet MGhdu RoREIIOS B cBpdt B Femuia mt Ne
process of theln%ﬁl@%eﬂé&%‘%ﬁi@b@? ﬁ(rlll{ﬁnﬁ%nor?rﬁ% r| ses isolating the conpound

of 30 Fornula | In sonme e E 'sses of the invention, Ar
i s phenyl substit 4t 8dn&fEhpdieatsptie paicessek ol the presgnt vertior fithpoiadiideon

thereof; R is apthyieneces thelidvger 8esstifidrsreNatt LA c)abolditiq k a; qis
1, zis 1; theofq:grrﬁ?gfal yst is NN 14 di rretﬁ%l f'ormca)mc::le g .ﬂ;ncoﬁé%@en
substitution reagent s oxalyl chloride; the nolar ratio of the hal ogen

substituti h reageft spwetambodioepisunti seth Bbtheupmcdsses of atie anvemtlonetheof about

2 to about 3; ¢dv@onmd Aokl G f@ﬁnédhﬂth&ﬁis%iaﬂ&dd?tk%@h‘nﬂ&un fo&?@%ﬁﬂall jo the
conpound of FormJIeI, et ween ut 0.4; and

0
the 5, conpound of éco%olunés °?Fgr"*”gaﬁr?§ﬁbwsf"ﬁtﬁﬁfmm§lﬂ’8@9“6’?1'“@‘#”’%6){ ahyconpound
of Fornul a I | | routinermefbptestich ras reecinitaippdanaefittasion. ABny f numerous well known

2-trifluor Omtm&hw@%ﬁ‘iﬁdumh@ pl%@iﬁﬁ‘an@ﬁ@%er@@& Sin goﬁn% eﬂ{bgglﬁ)%ﬁtg Ofetagt{h ¢ Present
S

i nvention { rth{)a({ure! nel ude ﬁ g XCEsS t gen su Ut i on
reagent: armd c) I EorRiesolfée: %oﬁg%tﬁ‘ﬁ aboyt 1&0?M9I"t9'pl '"dl@@ Presipiation. In
enbodi msnt s, oﬁorf@aﬁsribocirfnentheanmntxselss&sucmfast\&fa@r|oﬂyedsﬂlérﬁ>eontéuh@g w&engaund of

Formula I is ftfér é’@%@d% E%%Ectlbﬁ%tﬁ&t’qudr%#cé E}%cﬁ?ﬁggundsome E‘Tézg?cﬁl 2!l The

conmpounds of For ta g be isol ate e reaction 'F'%“t%y any
routine met hocPrg‘iﬂftﬁ ‘ALEn %@C\Bﬁa{eatbmweamfhﬁ tannetatyre Af theyrpactih niidwertous wel |
known et hodsof exemplachebmrepoptrse€.i pi t ati on can be used. In some enbodi nents,

the reactignm Numerous advantages of the present invention are apparent to the art-skilled.
For example, preparation of sulfonyl halide at a moderate temperautre allows for
improved yields by avoiding the hydrolysis of sulfonyl halides in the presence of
water. Additionally, the preparation and isolation methods described herein help
maximize yields.

25 In some embodiments of the invention, multi-step processes are carried out
stepwise and each intermediate is isolated before proceeding to the next step. In
other embodiments of the invention, some of the intermediates are isolated and
others are not. In yet other embodiments, none of the intermediates are completely
isolated and all of the reactions take place in a single reactor vessel.

30 It is understood in the generic description above and for other groups
described herein that, in each instance any variable group may be independently
substituted by their allowed groups. Thus, for example, where a structure is
described wherein two substituents selected from a same group are simultaneously
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15 .m xture can be cooled (e.g., less than about 10 C) to hel p induce
precipitation. In sonme enbodi nents, an anti-solvent such as water or a
sol vent containing water can be added to the reaction m xture to induce
precipitation. In sone enbodi nents, precipitation can be facilitated by

| owering the tenperature of the reaction mxture to, for exanple, below
about 5C. 20 Nunerous advantages of the present invention are apparent to
the art-skilled. For exanple, preparation of sulfonyl halide at a noderate
tenperautre al PERENGINE P3RR BRARPUYY. diegisvorppbstitusintdi aag be hiéifeteptimemyars of of

sul fonyl hal i dé® sametghsippr esence of water. Additi.onally, the preparation
and isol ation netho crihed hereip. hel maxi m ze yields. 25 In sone
embodi nents of the l?%v%ﬁfelcglﬁa,gq%lc?ﬁg@%E@Breﬁr‘g&}?s@%@“% high are, &1 claity,

st epwi se and e&esibast & Medicentexticf Jepaktet edbiirhents @mosieedienprotiged ke next

step. In othecorgtRaidh LA sHhgRlentbB@memnY 8Bt agBE f Syl grredi ates are
i sol ated and (v)vhlf%rs rg n_?'?.d I nlaﬂyet ot here%gpfbgl rrse%tats”lf‘?gnoért]'}ae ifyengion,

i ntermedi ates are S@n&r feify descERAdR &G SIREXtAf o sisplerambodionget paalsa ke pl ace
in a single refl®vided sapswstdly. or B0any suitablesnickenbinagsh. i N t he generic description

above and for ot her-ngr@hl,psa,kﬁl?g,q,?,})%%da, 6l He'i”eggttﬁgfi"{]ﬁsg?”?‘%gjfp’ tangegrg%s

vari abl e group he i ndependen substitu

Thus, for exar’rﬁn@i’ %\ﬁ@?%sﬁg&?m er/tgaq ed grivrater hedroggnongnoiety. win siest i t uent s
sel ect ed fribBm embaiieerdy, tepiiglmoisy tartdiasmeBUs) Yo 1251 féH@,Sﬁatsf P® 4 e gaMe
conmpound, the g Lt C iLfferent ers qf the same group.
It is appreciat %"b?ﬁqﬁ‘?ﬁ‘gégg ﬂf“?}esfcgg?{ﬁ%gg hgpr%f:ﬁ N %@?WPF@%,'"WFCWt 8%, for
clarity, descPiBHed R PRwicelaRUER UcHES Sl athy, @piopyl,isrpropy), n-vatyl, altso be
provided in Sbwygnisomayl sea-butyl; dighemiginolc st BB Hpenfpd ML Eh-Yept)F1 OUS
features of thgynnamd R0 Which are, for brevity, described in the context
of a single_enbodiment, can also be provided separately or in any suitable
subconbi na?? on. Theedpm "elyiRi™ refegmnisl » pivalent| stmight-dhginetb bi brackthiee ratiyin as,

unl ess ot herwi geup.stated, either a straight-chain or branched saturated

Egdr (i)C?:)b(i)g, rfg)l ?gylos!dgiéﬁ%gg,, "%lger&gp grls gfgnaéﬁlfyé)é%g%glv%l?ngg%ﬁé% c%;%g;rg: 2: l)f ‘o
sat urated hydr GEanbeRtblel Rynds.noilaatimiing iexarnlesecf dlknyapeupsnintiudd Bikeegl t o,
chem cal groupgropdnghasthémdehyl , ethyl, n-propyl, isopropyl, n-butyl, tert-
20 As used herein, “alkynyl” refers to an alky! group having one or more carbon-
carbon triple bonds. Nonlimiting examples of atkynyl groups include ethynyl,
propynyl, and the like.
As used herein, "haloalkyl” refers to an alkyl group having one or more
halogen substituents, up to and including perhalogenated species. Thus, examples
25  of haloalkyl groups include perhaloalkyl groups such as CF3, C,Fs, CCly, C,Cls, and
the like, as well as groups having less than perhalo substitution, such as CHF,,
CHCl; and the like. The term “perhaloalkyl” is intended to denote an alkyl group in
which all of the hydrogen atoms are replaced with halogen atoms.
The term “alkoxy”, employed alone or in combination with other terms, is
30 defined herein as, unless otherwise stated, -O-alkyl. Examples of alkoxy moieties

include, but are not limited to, chemical groups such as methoxy, ethoxy, isopropoxy,
sec-butoxy, tert-butoxy, and the like.
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E |, sec-butyl; higher honol ogs such as n-peptyl, n- hexyl ,
29L2Liy:?029tgcfyl, and ¥he Iige. 15 The term "al kylenyl " refers to a
bi val ent straight-chained or branched alkyl group. As used herelg,n doubl e
"al kenyl " refers to an al kyl group having one or nore carbon- carbo d
bonds. Nonlimting exanpl es of aIkenyI groups I ncl ude et henyl, propﬁ yi,n
and the |like. 20 As used herein, "alkynyl" refers to an al kyl group having

| es of al kynyl
one or nore carbon- I,ta1o e bo ds. Nonlimting exanp
groups include et hynry%“i’j}E 8%'{?%%' emg Ythar'ﬂé‘eIW k‘econ)hmathﬂtthreetenms is

"hal oal kyl " refigfned thereahamlungesS gmrw;sermemgoma@aw; EERpled
substituents, pictis indhshel mﬁlawopﬂmﬁquﬂgﬂﬁ%q‘%ngﬁ% é’gfé"(éﬁ':aa '?'L exarrpl es

ikecoFs, CC13i
| kyl gr i N, er hal oal %“déh%
oo, gt ho 1 kot et S el P emiined At orr cessnelbanipeshaioms is

substitutiod, deftokd asrelﬁHEZ unleﬁ%ﬁh&w&@@taﬂé@ea%&fécycﬁ@t cé/a{]”}n'c': c‘ﬁéf} 3 glrrgylalr' ei s

tended to de al |
i i ot el L R e
conbi nation wi ?tﬂmaﬁ{@rlnqh@geﬁ@ the definion efsilondiall dre nmeictiesttBat Haid &%r /o  Limted
stated, -0-al kyﬂomaﬁfxm'rgplfl%d Qife. Y ¥ H’cmd Bl ddfifton! \Mﬁé)'rb fie ngHarorﬁétﬁdﬁox

sopr .
{0, Chertcal  SRgpRReal o B3y NG bbbl ey 208 2o poce s s or |
conbi nat i ot 84ingd Resmigab stucture.s Exdwplen eticyolorkeyl mastes umulﬂgsblgtapg@m se

stat ed, -O0-hal ipaileld \d, chENBﬂ’Fdr&@sQflchh@J c%élb&@%:}' CHHP[}LL Ci‘%eg [ he)t<)y 't are not
Lal ;
l Icycf ggl L;I " chgy%ﬁ%{),eg'r %I%R@ 3y ﬁnw%grﬁ{)d'si Prvh 2 thﬁ "Eﬁ her ter ms, is 5

defined herein as, Aﬁmse%berémh'életm@ncl@lkalf eglers 30 ERPESIIEA g,@up g ki 6,

e Ty i e it E’? |

rcrglcﬂ)é E{u arlg W gbf Eei“af"hgt ‘F@t@%ﬁ‘@'ﬁl@ﬁ%o'ﬁdh% de@vt@ﬁﬁlflhcterqcmlldyljsrefj (i e
having a bond Mpieties thebhevionepr mare (e, twomdsrﬁétﬁ}rh%st fudiic., 1Bihg ALASR) € 1 g
posi tion ﬁf t%nﬁ)bﬁ:’ ﬁﬂ{)ﬁt}’ﬂeth@nh&{abﬁngﬁg P@ro%gc?{l@ rﬁl f%n%)faglp ghtprﬂlgllcmje
Sre ot 1T B TA o HBUSL St snacppapshs o ey
cycl opentyl , d}p@rm@wbgch as indolene and isoindolene groups. In some embodiments,
20  heterocycloalkyl groups are 3-12 membered groups having 1-4 heteroatoms
independently selected from oxygen, nitrogen and sulfur, and optionally having one
or two benzene rings fused thereto, where the group is bonded via a ring carbon or a
nitrogen atom.

but

The terms “halo” or “halogen”, employed alone or in combination with other
25  terms, is defined herein as, unless otherwise stated, fluoro, chioro, bromo, or iodo.
The term “aryl”, employed alone or in combination with other terms, is defined
herein as, unless otherwise stated, an aromatic hydrocarbon of up to 14 carbon
atoms, which can be a single ring (monocyeclic) or multiple rings (bicyclic, up to three
rings) fused together or linked covalently. Any suitable ring position of the aryl
30 moiety can be covalently linked to the defined chemical structure. Examples of aryl
moieties include, but are not limited to, chemical groups such as phenyl, 1-naphthyl,
2-naphthyl, dihydronaphthyl, tetrahydronaphthyl, biphenyl, anthryl, phenanthryl
fluorenyl, indanyl, biphenylenyl, acenaphthenyl, acenaphthylenyl, and the like.
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cyGl oheptyl, norbornyl, adamantyl, spiro[4.5]decanyl, and the |ike. As used
herein, "heterocycloal kyl" refers to a cycl oal kyl group (e.g. of 3-12
atons) wherein one or nore (e.g., up to 4 atons) are replaced by a
heteroatom such 15 as an 0, S, Nor P atom Also included in the
definition of heterocycloal kyl are noieties that have one or nore (e.g.,
two) aromatic rings fused (i.e., having a bond in comon with) to the
nonaromati c heterocyclic ring, for exanple phthalimdyl, naphthalim dyl
pyronel litic diim g‘%}l\e,terﬁh?ﬁﬁ’% iy usedh Aereip éneaos dardup af foregla cD-satwHead ed

het erocycl es sthetermsanyhbksl teadefiaiich assgrbvislely @B&rBE MRSy, | N some , enbodi ment s,
20 heterocycl oal kyl+ @t Qup » 3=k 2 Jmenber ed groups having 1-4 heteroat ons
i ndependent |y sel e(;TthgéQ?Hr %%@(ﬁ)@ygrenfalkﬁ’ tFRRYR g'ﬁ?ﬁ E'UP FEI‘F’?'"%’H@I wiiipeihemal | y

havi ng one or ©fTb inesfipedfiersin ayysniessettervise stated, anniliest grotpies BérgiHBefofe PONded
via a ring fartained)rthat is RubstiQERNWA @M ari VRoibE T dTByaf el - hal ogen”,
enpl oyed al Oneal'?lgkilmno?%g?ingg‘éi gnt W t f} .5%-2@?!&@2??6(;'?%58358@ géw‘?@goher ein
as, unless othefw 5e St ated- s PLdFsnoiRlted i, chsmisahgrowps susdes bereplet er m
"aryl ", enpl oyRgndeibyie &henyletuirbi digtiengmemilt h 3ghbRIprépST, MSa-plich \Behyined
herei n as, unl®erenpidtlVrensikal ed, an aromatic hydrocarbon o¥ up to 14
carbon atons, whi an,b single ring (nonocyclic) or multiple rings
(bicyclic, up to thr%emr?’ﬁi@]@ﬂ"wgséae@ BRIeP Aepnso? oMK detmolav-S-ayidlky,. Any

sui tabl e rithg yhese the temGdrylallng’ s ye dBOninomi 26 toyevibadly Beschadideant |y |inked to

t he defined chem cak (8&d KeGEiy I ; | .nDieties include, but are
not linited to, .chencal ?ﬂ?ro’ﬁﬁ?ergﬁ@ﬁgg)gﬁsp%gn'ﬁcfn}écyfl.'cn%rﬁrﬁ%}'c,“c (%9-n48ht hyl |

di hydr onapht hyc? R R s SWPWWQ”SBIEHPFE’H@ leash pnehrejdroatprh engmembar| |
fluorenyl, induelylas sbifhexyéremny Injtrogee nasdisdra ybups aRRRP R @nygﬁo and the
like. 17 The t&id i . i.0.means a group of tornul'a
0-aryl, v A4 fs’hoi'jt'%‘_’f’ﬁmﬁwE@%a?ﬁ%f’fh%e@ﬁf‘wﬁown%n SPadiovbdigmtiescr i bed
herein. The t P2 iegor, |indoly} pyray, :gxpzgly], beazpfirdylenzathiomt: benzthiszolypbi nat i on
with other t dsaxezobi,spykerbynarazolr abtrazalyl, b3S 1 0uMRENSE Staligdy an al ky!
group as her eiganRafigie ;'fbri%‘fi Rgda dat ois; s(ga?slti tuted wth an aryl noi ety
as defined herejn Exanples 'of “aryi alkyPREISPYs iretibisiobeprofurapye not
limted to, ci?e%ﬁ"@é?lmbﬁ'ﬁﬁﬁwylsuch as benzyl, 1-23timuydbebdotieny2s-ph@ny! et hyl ,
di pheny! et hy12,3 Gysiubaylotanps.diodid) befathedofion-y, e BB ANy, 2nd the
l'i ke. The Hger rﬂe};ﬂ'}’d%kﬁlekyrld%(é'l'i'ke.aﬁ\ s %n%dem %Eii%lents, rcand gr o e O”Iyrml a

“0-aryl al kyl, eteroaryl groups can have from

1 to about 20 carbon atoms, and in further embodiments from about 3 to about 20
carbon atoms. In some embodiments, heteroaryl groups have 1 to about 4, 1 to
about 3, or 1 to 2 heteroatoms. In some embodiments, heteroaryl is an aromatic 5-
24 membered mono- or poly- (e.g., di- or tri-) cyclic group having 1-4 heteroatoms
25  the same or different selected from oxygen, nitrogen and sulfur.

The term “heteroarylalkyl," employed alone or in combination with other
terms, is defined herein as, unless otherwise stated, an alkyl group as herein before
defined, substituted with a heteroaryl moiety as defined herein. Examples of
heteroarylalkyl moieties include, but are not limited to, chemical groups such as

30 pyridylmethyl.
The term "heteroa_rylalkyloxy" as used herein means a group of formula —O-

heteroarylalkyl, where the term *heteroarylalkyl” has the definition as previously
described herein.
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where the term"arylalkyl" has the definition as previously described
ﬁgrg?ﬁ.eAs used herei%, "hgteroaryl" groups are nonocyclic and pol ycyclic
(e.g., two or three rings) aromatic hydrocarbons that have at |east one
heteroatomring menber such as sul fur, oxygen, or nitrogen. Heteroaryl
groups include, wthout limtation, pyridyl, pyrimdinyl, pyrazinyl,
pyridazinyl, triazi nyI furyl qU| noI yl, isoquinolyl, thienyl, 15 5
i mdazolyl, thi azoI ol yl, |, oxazolyl, benzof uryl, benzot hi eny
benzt hi azol ylI , d&/ 4584 B?re'" 9‘?@?@1‘35? referg ioazftstewaryl Dle!telt&amblydlkyl gaazol yl ,
1, 2, 4-t hi adi azol yI , Thestetnh I'lestedbaryioxy" BENBEY mb@@ygfaﬁ% lg h,zoo'? |en§|%y|

i m dazol yl af uranyl,,

t2)egzd| hydrobgnz%%ﬁ%%ﬁwgrg tﬁ%?&&% Lutﬁrogx'l Ay é?%f%ﬁ%’ ﬁf’ é’F%‘/PUEl)‘ dpesxibate,
benzoxazol i n- 2"S#PyI , i ndol i nyl, benzodi oon anyl, 20 benzodi oxane, and the

like. In sofre enboohsandSherbnﬁt ﬂfe%wl"r&rc SefoAM bl tofethd §POUt 20
rom about 3 tg boat Yo% car bon

t her
carnon aLoms, bl IS RTDRC LIS, b SR b ks -
about 3, or 1 9epemtingEesaratoond different Gom mybmdallvemtrwucétﬁtirﬁdi Qe )é}fstérﬁ an

ic 5- 24Remnmped tri-) cyclic group
ﬁ;\c/)lrrﬁzgl(l: 4 het ef%ator?s?%k %@emqgeaﬂri%éﬁo?e&%F?eém%%sogg{tect ed from oxygen,

nitrogen and sul fuf* ﬁg%‘F@F'm? he (BfR  BraFiRilating s Usecoap kespedinahe me @ i n
conbi nat i ol wi aeherthhrefers to dherfermation aleblidried., bretipitate) #6m awBluBsisn %ﬂaﬁ{r\r‘%ﬁ se

stated an al kithd g Q4o h%@'é&n&’%ﬂgéaa%ﬁ%hous or R r'&?tafi;\ﬁeéhq@ L

| t fined hereln
|h ﬁthngrybu{m :af?’ é(‘HtSﬁ"”I 1 Welgknogn 'Eﬁ'éﬁrﬁﬁeﬁ“dgw!ﬂ@s fos Lehmpls, in@Baging thdy | met hyl .

The term "het earermrtiohabfk golaeay 'in aghiohs @ dsd@s @ NnsERBIBS d@crgésﬂidpteﬁffoei gl a - 0-

" has initi'on as
o1 e ouS! .+ Eéd;“g"‘“’w P SR LRI Bl ima B cbbit b spors S 4

| oxy" as used
heteroaryl or R Rs s kyl group. The term "heteroary )
herein means a groiipe Otf)mlicmhdiwaahe Qreb@{teﬁ\@ﬁﬁoWoan\Maﬁ’téﬁ %%yrﬁq%dl h'ib‘?r‘i eroaryl

use ere "t he
Lorm "react i g oop@3t e B iy cATBHEh BEE o M S5fimissghs peenison cal

reactants sucH'ghEn ghusrae risgito Qﬁt'aﬁs?rme!m@nwomaﬂs)awdpd:m%nwermé| ng a
conpound di f f eresett hventoramyiuigdl §uchldplical RbRRAUGRSbALS) LREISHSEET s

20  (geometric isomers), as well as, the racemic and resolved, enantiomerically pure R
and S stereoisomers, as well as, other mixtures of the R and S stereoisomers and
pharmaceutically acceptable salts thereof. Optical isomers can be obtained in pure
form by standard procedures known to those skilled in the art, and include, but are
not limited to, diastereomeric salt formation, kinetic resolution, and asymmetric

25 synthesis. It is also understood that this invention encompasses all possible
regioisomers, and mixtures thereof, which can be obtained in pure form by standard
separatlon procedures known to those skilled in the art, and include, but are not
limited to, column chromatography, thin- -layer  chromatography, and high-
performance liquid chromatography.

30 Compounds of the invention can also include all isofopes of atoms occurring
in the intermediates or final compounds. Isotopes include those atoms having the
same atomic number but different mass numbers. For example, isotopes of
hydrogen include tritium and deuterium.
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Reacting can take place in the presence or absence of solvent. As used
herein, the term"precipitating" is used as known in the art and 10
generally refers to the formation of solid (e.g., precipitate) froma
solution in which the solid is dissolved. The solid can be anorphous or
crystalline. Methods of precipitation are well known in the art and
include, for exanple, increasing the proportion of solvent in which a
solute is insoluble decreasing tenperature, chemcally transform ng the
sol ute such that i tCHRROYAESOT e Inveniiporcas elsol kladé aulo@ric fbmss 8lichestketoand t he
i ke, The compountaiufors Meauln@Aeimd bR AR A SPUALY, BRATHITEL 1 C

atom and song of éb coppounds can contain one or nore’ a PPC at ons
or centers, {chy% qurﬁessug?q\g’im?'i se to optical isonmers (enantioners) and

di ast ereoners. The Therrseneasesidasashtd lnaneih bar bl @snibkhacofHting & ary SRS

enanti oners) maghodikast LC., IS rs as we|l as, the
Sacen‘i c and Zesol Seé( .erﬁ;nﬁ???nrgr?%a‘{xgﬁglgﬁbéh@t f%rr%g&@ FeBPYUBRG Y as wel |

as, other nixt tHG&OS5PPIE MEans, siel asnuglesr pagraiprEassnannelspeohescomydet, it al | y
accept abl e sal '6).t némedf sp@pospy, ispamBhbIRRity Dee. Dt @V 0RMIE) N oPURGss T O M by

st andard procegiicesmdthong: t gy, t lled in the art, and include, but are
not |imted togbégi stlgr eormegll cagg ?tgé%grh U8R, %Ki IJ"I,EE'I cpe?f%rgﬁ’f‘iﬁi bid and

asymmetric 25 SYUHPHRLRRNY (HPLG)or thindeyelshuemaleasertyt hat this i nventi on
enconpassesdlal | - poSéibéaetionsay el HEUEedes deddhfedTharbiHLES bd @%Fifcpéut it Shhca” be
ot

obtai ned in puggef H; rd . separation procedures known t ose
skilled in the art '%@X?‘ﬁ’%%ﬂ%,%'ﬁ%a’?%‘%ﬂ%ﬁ°°”F%"}‘H9tf8%99f”6,°fe'i9ﬁ'eﬁ%that |

chr omat ogr aphy"’,‘reﬁ"lpﬁarft'égb’efeaﬁtwﬁdﬁ*ﬁt%’g‘?aapbwgaréﬁrddowLghng gresehstiveasyataetic qui d

chr omat ogr aphyteci3@ueotmpaiadell kowh ethé SMRALHGEL. Can al so include all isotopes
of atoms occurring. | nternediates or final conpounds. |sotopes

i nclude those at onBUphgvcltaﬁgnq ﬁlét prg%ﬁ[r%t'oﬁtozrﬁ’@p?l‘ﬁ‘ EFCTiRg {A thechresresasass
numbers. Fé? edeshiped, hersir opesusikl Hsathtioyeand motificdtiort rdpeiatisRsardehdesst eri um

19 Conpounds odontdifiraiidny e fitrafih, CaktraRlichO khalonds t@)Hrtagt%Fri Pec&gtram?ati guch as
ket o- enol tauéhpcmfgtg raoh uf ger i ¢ fOémS ggqn be 1 n equilibridmor erical | y
| ocked into one for ,%31 apprd%?f"g’t' ° WSFB L iFelle thfesimederosugieesses descri bed
herein can be noni {16 éyentiet sldierdgsaribedin\grenter datall by why ofespbent dxa@pBs.i n t he
art. For exanpite, foﬂbﬁn@@%&amﬁa@ri%ffér@d“fo?ﬂlﬂst%vﬂﬂ‘b&s%g,e%dbéfe not intended to

20  limit the invention in any manner. Those of skill in the art will readily recognize a

variety of noncritical parameters which can be changed or modified to yield
essentially the same results. '

EXAMPLE 1
25  Synthesis of (2-Trifluoromethyl-phenyl)-methanesulfonamide
A vessel of suitable size was charged with tetrahydrofuran (THF, 250 mL),
water (1 mL), DMF (2 mL), and (2-trifluoromethyl-phenyl)-methanesulfonic acid,
sodium salt (50 g, 0.190 mol). The mixture was stirred under a nitrogen blanket and
cooled to 0-5 °C. Oxalyl chloride (63 g, 0.496 mol) was added dropwise to the
30 reaction mixture. The mixture was stirred at 0-5 °C for 16 hours. In-process analysis

(HPLC) showed a 99% conversion to (2-(trifluoromethyl)phenyl)methanesulfonyl
chloride.
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spectroscopi ¢ neans, such as nucl ear magneti c resonance spectroscopy (e.g.,
1H or 13C), infrared spectroscopy, spectrophotonetry (e.g., UV-visible),

or mass spectronetry, or by chromat ography such as high performance |iquid
chromat ography (HPLC) or thin |ayer chromatography. 10 The reactions of the
processes described herein can be carried out in air or wunder an inert
atnmosphere. Typically, reactions containing reagents or products that are

substantial ly rT%acti ve with air can be carried out using air-sensitive
synthetic technr GUSENHEre yas copopntratacai0t & thandiletkd WiteTHm(200 san. Upon
carrying out prlépaixtre was stired anpaisedso -A0a0LE BY VdetH6 rri?.%%?%d%@é 15

descri bed her eigmpwishe L d.50]af | nd purification operations such as
concentration, filt ra’?w@g%gﬁg ‘rJaagC{' PQES %8@]”? ‘i"i?ﬁgg’é SHOSUFaRettiRbg,to the

recrystal | i zat IEAFON RINFEEDS ERRatisnyixtern tvas hesid lps paper. beprucesliektingi SOl ate t he

desired pr OduCt(HE’LC[IQBOWeﬂ\éembliel@%om!e"éionbﬁthg%ﬁl%rnyll&ﬁg?cieg? g{geﬁﬁggngp,%g&@g 'r a{’?’v‘é"ay

of specific exapgpl he fqol Low ng exanple is offe

pur poses, and argz Oﬁ@? Slljl;rllc_’f] gﬁﬁ'g‘d]r?%m'xg'f? W?S%?re? ReempNadrrpaic Safts. aNgtemanner .
Those of ski || (13 Mhwanpddedid the filsatdi The fitetogas wacentru@a tefdp gofrneioncri ti cal
PZ; 3|rr;sts t'ar SEX\,IA\\AI;]/:D mtwgg%bﬁsnrﬁ?ﬁggl@d: fg}f ?mﬂ! rh&6bilbi Brodb&Wls cSRIEND, Atandn L NE Same
(2-Trifluor omafL:' Ejy(ﬂn-ephoecr?éf 70 ﬁﬁﬂgﬁhtﬂé’g’ﬁI3?'8HéFﬁVevé’fme\ﬁé%@<§mpogﬁd.s’HNMRKﬂOG si ze was
charged wi tIA t ¥HzaPRY@s)0b B:84iT.50 TiF4H, 2849), 46 (s, 2M0HBY, akhd4.53-Jor s,QNFNgé m.), and
(2-trifluoromethyl -phenyl)-nethanesul fonic acid, sodiumsalt (50 g, 0.190
nol ). The m xt Ef(g was stirred under a nitrogen bl anket and cooled to 0-5
C. Oxalyl chlo MP'(%?B g, 0.496 nol) was added dropwi se to the 30 reaction
m xture. The niytiass oféss-Stohloreth(dithef)ibethy)fop. 16 hours. |n-process anal ysis

HPLC) showed ' . :

gz- (t Zi flu orrg{z @%’%&g)ﬁ ?@#@&ﬁ%ﬁ@sﬂﬁwp%wl]'1@1‘((“’8"’?’3’@”"2’@"@?@0 #&%hct i on

m xture was-concentrated to 107 g, then diluted with THE (200 nm.). The
m xture was stSﬁepedTaaduspemalicﬁibftt%-le@-ahmmoetaﬁ)-@beﬁéﬁ&cﬁﬁl-dcﬁlog -{}lﬁ%dg@§ added

dropw se. AMO{iyR 8 SroickRi g 7%5 rmlgi was added’ via subsurtace tubing to
the reaction _ﬂjlpxtp 8’3 Oﬁch]%ldggg FROR® dRseiogr & ‘&ﬁspaé%{%f\'e- ]787198 paper .
I n- process t esf'FHRP S MpeiChy efrsense indtsreptiretyle (K0cnoy @b sinan ioEHidN16a!l f ony |
chloride to theLsinlMeoa s gLywidhdded (trimethyisilyl)diazomethane (2.0 M soin. in
20  hexanes, 9.6 mL, 19 mmol). After 16 h the mixture was filtered and concentrated to

afford the methyl 4-{3-[2—(2—aminoethyl)—1-benzhydryl-5-ch|oro-1 H-indol-3-

yllpropyl}benzoate (8.8 g, ca. 86%), an orange foam, which was used without

purification.

25  Step 2: Methyl 4—{3-[2-(2-aminoethyl)—1-benzhydryl-5-chloro-1H-indol-3-
yilpropyl}benzoate (Example 2, Step 1, 9.1 g, 17 mmol) was treated with (2-
(trifluoromethyf)phenyl)methanesulfonyl chloride (4.8 g, 17 mmol, obtainable
according to example 1 above) and sat. NaHCOj; in CH,Cl,. The mixture was poured
into saturated sodium bicarbonate and extracted with CH,Cl,. The combined organic

30 phase was washed with brine, dried over sodium sulfate and purified by column
chromatography to afford 6.1 g of 4-(3-{5-chloro-1 -(diphenylmethyl)-z-[2-({[2-
(trifluoromethyl)benzyl]suIfonyl}amino)ethyl]-1 H-indol-3-yl}propyl)benzoic acid methyl
ester as a white foam (47% yield). '"H NMR (400 MHz, CDCl3) 5 1.88 - 2.00 (m, 2 H),
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-5% of the sulfonic acid. The mxture was filtered to renove inorganic
salts. Water (135 nL) was added to the filtrate. The filtrate was
concentrated to 190 g. The mixture was stirred at 0-5 C for 30 min. The
solid product was collected by filtration and dried to constant \'NEI ght to
give 33.2 g (73% of the title conpound. 'HNVR(300 10 MHz, CDCI3): 6
7.81-7.52 (m 4H, ArH), 4.60 (s,h|2H, lezzd aﬂd 4|. ﬁétﬁslr)s,z (2; NH2) .

LE 2 Synt i f 4-(3-{5-chloro-1-(di pheny -2-(2-
(E ?(A g? Crifluor o?r@? h§17 ?H@r@zé/)l %-é%n -3\, Rt 39 ©1 ) 4.05 H-J=58@cHz BHyl4)33r opy! ) benz

oi c acid 15 StsepH):6.48qd,a/=8.88ipeni), 670 06.88 (m, 2 H), 7.04 (dd, J=6.4, 2.( z, 4 H), _
4-{3-[2-(2-am I b »9achl or o- o] - 3- yr«j;pro Xl }benzoi c
aci{d Epr(epar edﬁggk%)e(s i ez%i%?l%gf @7 S Zﬁg(%E!.HGI‘?'gg76§T (m,j2 o7r-%§ at ed

herein by refel@nt@h)its entirety) (10.0 g, 19 nmol) in CH3CN. (100 ni)

and NEO—ly(ZS m.) was added (trinethylsilyl)di azonet han](ca__ I(t2 0 (I;/I so:jn. in 20
1 Xt was filtered an

nexanes. 9 0 Mhepddy %L%Wgéﬁ%ﬂ;ﬁl& 3% thmol) was yblolyzed by stiring wi 1N

4-{3-[ 2- ( 2- am Nefel inyTHF andisaeushyMiiOH to Bratihteod dedt sthitiondThe reaction was ¢ hout

yl ] propyl } benzeatigrdddbydLg n‘or%-dis%ﬁ%arar@@o@iﬁ'ﬂ%@ngté}%mwmltﬁ;ehre\é\g%n Was d withou

Bfu E |3f I[ (Z:aE |202m %ogn&%%ﬂ')e-z@ﬂ%%&%i?mvpt@@dc Aifuérdovith =0 ranelacidified/lo]ppirapy | } benzoat e

(Exanpl e 210 Stegingl!, MBICL e agidecusrphgsewas extrzert afh BIdAR ahd the o§ganic

by ai et o by o a A SEMARRRE N bR SRR, bk iy il o e
Mt ure vas pouEeaar pihE BB erbieiie dlawspich s AR o mMas aatmed Wi th
gécf”ze %\'ﬁe EOTﬂ)WI’(GdQUI),Q{aﬁSi-Q.?BQmthﬁ 2.9888 4w SHeds Vi e % idjgz_.,&gj,gi,qdlover f
1005 ot o RO PR REP PO ORI BTMPRAREI (6% Fhets” * © ©

?E E i31: |{ ub(r:o [ ?rﬁﬂi Ob%nrijwv]%s/’iﬁ?rﬁ SRYNI B AG$ &4 HyT-8 He H-H)NT8k (d3438.3 b, apy) ) benzoi ¢

acid methyl  eft#n(s,asi)aHRIBE! aich QR ID, HEEUMIcEE &)+, 743 MG - ¢4R Qg\gﬂz CDC13) b

g
AL D e et e 1 SRR
6705 68 05rH3('%26' undy Co6. 073, 4558, 4672. 7 Hz, 4 H), 7.24 (s, 1 H), 7.28 -
6.70 - 6.88 ( Hpund; Co , ! M. 728
7.35 (m 7 H), 7.36 - 7.49 (m 3 H), 7.55 - 7.71 (m 2 H), 7.95 (d, .

Hz, 2 H. & Those skilled in the art will recognize that various changes and/or

modifications may be made to aspects or embodiments of this invention and that
such changes and/or modifications may be made without departing from the spirit of
this invention. Therefore, it is intended that the appended claims cover all such _
equivalent variations as will fall within the spirit and scope of this invention.

25 It is intended that each of the patents, applications, and printed publications,

including books, mentioned in this patent document be hereby incorporated by
reference in their entirety.
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Step 3::.The resulting ester (2.6 g, 3.4 mmol) was hydrol yzed by stirring
with 1 N NaOH in THE and enough MeOH to produce a clear solution. The
reaction was nonitored by TLC for the di sappearance of starting material.
Wien the reaction was conplete, the mxture was concentrated, diluted with
H2O, and acidified to pH 2-4 10 using 1 MHCI. The aqueous phase was
extracted with Et OAc and the organic phase was washed with brine, dried
over sodiumsulfate, and concentrated to afford 2.25 g (88% of the title
product, a yell I (400 MHz, DVMSO-d6) b 1.81 - 1.97 (m 2 H),
2.66 - 2.79 (m QWHB?'égL%'MﬁFWQ 4.41 (s, 2 H), 6.45 (d, J=8.8 Hz, 1
H, 6.78 (dd,'J=8.8, 2.0 Hz, 1H) 7.01 - 7.14 (m 5 H), 7.24 - 742(m 8
H, 7.46 (d, 15 J=2.0. Hz,AiynH-l)etucﬂod?n@seomBnﬁ@ resttingla tdmpodnd/al FoshuladE7. 8 Hz, 1
H, 7.85 (d, J=8.3 Hz, 2 H), 1277{ ’I'E ;]ﬁ]y[—r{Rl\/B cal cd for

CA1H36CI F3AN2O4S + H+, 745.21092; fou ( 8 [ MEH] " +), 745.2132;
Anal . Calcd for CA1H36CI F3N2O4S: C, 66.08! H 4.87; N3.76. Found: C,
66.07; H, 4.57; wWheré:67. 20 Those skilled in the art will recognize that

various changes and/ A is TR iy 8160 BRI BE AKRAE L8, F30GALP OF enbodi ments

of this invention and th ang s an hs may be nmade
wi t hout departi it q’?%ﬂ?"l”ﬁ’é agirihpterogpl &3 0h|0gthﬂﬂ{¥éH?ﬁflt9F?d byHeiodvere, it is
i ntended that t hebstiteeisdesdpaidentiyseledaddiomethe grsufcdonsiiny oirealoga, C\(-egl ations as

will fall wthi nall{yh@a-é?bfdoglkﬁ%te?&%lkgf cytam ﬁltl’brtyﬁg;t E?Ioggl bt CI s intended

t hat each of the ﬁ@ﬁﬂgn |1 cations, and
i ncl udi ng books,PS ‘kﬂn%'dc °t‘>hPs b’ﬂ%ﬁ?wdﬁt%fﬂa'% °’1¥e'?‘%5y Nﬁw{%@‘?porat ed
by reference i rC(DH(f’eCOOBhtOO(Rsyarylm, halASE IRy, Ghyislikylaky, h&eroarylalylsynt het i ¢

process conpri S|d§;goglwg| leagylcmm Bry pald %CIE' [ Ar-(R)Z- SG31] gM

Il wherein: Ar i's C C2- Cl eny C18 al kynyl, C3-C18
cycl oal kyl, heterocyd? ‘aﬁ:’ﬁk‘i}'f e"’é{'r yl or heteroaryl each optional |y
substi t ut ed by up toeddhR! andﬂbstlmdep@ﬁeﬁlylseidc&@ia‘mdethe lgsoup edratingchf Hr Om t he

group consisting cglkymh@_@gcycga;k@e al kyl, C3-C7 cycl oaI kyI
het er ocycl oal kyl , cya al oal k EFrhanaIkyI,

C1- G5 al koxy, C1.CB RGPl i@ 926 “gg"hﬁf@”‘ﬁg%@r g8t RtB%;P e ﬁ‘-’@{ IRANTSERS,
can form a 5- or 6- membered heterocycle;
each R® is independently selected from the group consisting of H, C4-Cs alkyl
and C3-Cy cycloalkyl;
M is a Group 1 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;
with a halogen substitution reagent in the presence of a catalytic amount of
water and in the presence of a co-catalyst for a time and under conditions sufficient
to form a compound of Formula 1l
Ar-(R),-S0O,-X
il
wherein X is halogen and Ar, R and z are as defined above.

2. The process of claim 1 wherein said reacting of said compound of
Formula Il with said halogen substitution reagent is carried out in a solvent system
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COR3, COOR3, OCOR3, aryloxy, heteroaryloxy, arylalkyl oxy,
het er oaryl al kyl oxy, cycl oal kyl al kyl, aryl al kyl, heteroarylal kyl, aryl and
heteroaryl; Ris Cl1-CB al kylenyl; each R and R2 is independently sel ected
fromthe group consisting of H Cl- CB alkyl and C3-C7 cycl oal kyl ; or any
R and R2, together with the nitrogen atomto which they are attached, can
forma 5- or 6- nenbered heterocycle; each R3 is independently sel ected
fromthe group consisting of H Cl1-C6 alkyl and C3-C7 cycloalkyl; Mis a
Goup | or Il RELRHPMPEFOVEtseleated e e praug caysisting df anepralic drganic sofvest i S 2
where Mis a GeoolprdprotieigahicisomentadnpddrefRfideorg¥fid &l@n@gwgﬁ&isﬁiyﬁﬂ | tution
and I'n

reagent in the . cat i.c_anpunt of water e presence
of a co-catal ygﬁﬁfﬁﬁ%sﬁkgﬁaﬁ@ aﬁ‘&%eﬁ'"’@ﬁﬁg'ﬁaf’@fﬂ%mﬁﬂ'? $vMeBht to forma

compound of Formula Il1l: Ar-(R)Z S02-X 111 wherein X is halogen and Ar, R
and z are as defineal abUk&prodsss Hh@aiRR ' rein said reacting
of said conpoupd,f etrglﬁfd%'&ra 11 wi.th g@?%ﬁha dosgh'%h'fs %%%?’ﬂ%rls%or}ee%gent is
carried out in & solvan 1yaY afptonle N Nrlimethyigrmamids, diexanesasietone.ed from t he
group consi st i ifyeat methyiepe ehierieot Geirihipraatiavie misthyl Bounbfbr, BRI biferOr 9anNi C
sol vent; a nonpolar aprotic organic solvent; a water-m scible aprotic
organi ¢ sol vent; aqd a t@ter-inn@%¥ible aprotic organic solvent. 3. The
process of claim 2 wher el h° 84SY LGN éMhesipspil poversysteracoramiseosr  nore of

t et r ahydr of ur atgtrahydefusai.- t ril e, N, N-di et hyl f or mami de, di oxane, acetone,

tol uene, nethylene chloride, 1,2-di-chloroethane, nethyl t-butyl ether, or
ethyl ether. 4. Th§ prOfess of claim2 wherein said solvent system
conprises tetrahydrof ut Prowsss girkainp 1 2 & 954, athetsingaid co-calzlysooprisks wher ei n
sai d co- cat al yNiN-dietpylfogesnideN, N- di net hyl f or mrani de.

6. The process of claim 1, 2, 3, 4 or 5, wherein said reacting of said
compound of Formula Il with said halogen substitution reagent is carried out at a
temperature of less than about 5 °C.

7. The process of claim 1, 2, 3, 4, 5 or 6, wherein the molar ratio of said
catalytic amount of water to said compound of Formula Il is less than about 0.5:1.

8. The process of claim 1, 2, 3, 4, 5 or 6, wherein the molar ratio of said
catalytic amount of water to said compound of Formula I is of a value of from about
0.2 to about 0.4.

9. The process of claim 1, 2, 3, 4, 5 or 6, wherein the molar ratio of said
catalytic amount of water to said compound of Formula | is about 0.3.

10. The process of any one of claims 1 to 9, wherein said halogen

substitution reagent comprises SOCI,, POCIs, CCly/triphenylphosphine, oxalyl
chloride or oxalyl bromide.
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6. .The process of claiml1, 2, 3, 4 or 5, wherein said reacting of said
conpound of Fornmula Il with said hal ogen substitution reagent is carried
out at a tenperature of |ess than about 5 C 7. The process of claim1l, 2,
3, 4, 5 or 6, wherein the nolar ratio of said catalytic anbunt of water to
sai d compound of Fornula 11 is |less than about 0.5:1. 8. The process of
claiml, 2, 3, 4, 5 or 6, wherein the nolar ratio of said catalytic anount

of water to said corrpound of Formula Il is of a value of fromabout 0.2 to
about 0.4. 9. The ptlocedbe Brcess &f #ypne of clans 1to Hwbereid saidihalbgém t he nol ar
rati o of.said sumtitafiortreayentsompiisedlox@cRbride0 said compound of Formula Il is

about 0.3. 10. The process of any one of clains 1 to 9, wherein said
hal ogen substitution reagent conprises SOCl 2r POCL3,
CCl 41t ri phenyl phospli ne Thexratess of alylooe dickiriros 1 oxid| wherdin thainstiar rdid ol 1. The

process of any sfaiefen6lihonkeddinfto swfe%s.ﬁbdanéaa%nn&}%ﬁ%%out upgtitution

reagent conpri ses oxal yl chl ori he process o on& Gf claims 1
to 11, wherein 9®AE" hol ar ratio of said hal ogen substltutl on reagent to
said conmpound of Formula Il is about 1.2 or greater. 13. The process of

any one of clainms Lsto :’I:Re pr\%y%é@l'dﬁyAﬁe 6f§:la‘ﬁnsd4 t%qQS\LHetré'ﬂi gﬂgﬁ%gﬁ)’]%h{egr oup

bearing substitu q in I ONns; d phenyl
group bearing %'?.?B&gﬁ%%’ﬁ?rg‘g SHbsﬁ W@ntg in tﬁ‘?]%r &upd 6pféf§lt't3'isoﬁrsa digubstiutadpresyibst i t ut ed
phenyl  group eew bergn@substisdnistiniiots- ki 4-PEsi@nBas b ioABsubRELhHENGIN e

b U in f f
1 b OB A SRRy 20 e o

hal oal koxy, C1ngePep H)é?%%ﬁ%éwt AP URYRONSISDIL of CrCaBIkyINRER: Qakwﬂdl IR‘ COR3. 14.

The process of Copeshainalky, mheeramdsxy,tdmsaulbéikdxpLtﬂfﬁa%eﬁ"é'@alkw1 @% '6 aI koxy

sel ected from ,t,@e,@n G@AsHsi i ng of halogen, C .6
Cl.3 perhal oal kyI (d: dp))lgrhal oal koxy. 15. The process of any one of

claims 1 to 14, vvh_er_el n Ar is phenyl substituted with one perhal oal kyl
group at the 2 positei ONTHeRERSS of.clakh 13 WhdeiR (HRGEESBhts ARV @REnRhyys! @ M 1 to

14, wherein Argdidtcltrom the group consisting of halogen, C1.¢ alkyl, Cy. alkoxy, C1.5
perhaloalkyl and C,.3 perhaloalkoxy.

15.  The process of any one of claims 1 to 14, wherein Ar is phenyl
substituted with one perhaloalkyl group at the 2 position th.ereof._

16.  The process of any one of claims 1 to 14, wherein Ar is 2-
trifftuoromethylphenyl.

17. The process of any one of claims 1 to 14, wherein Ar is phenyl
substituted with one perhaloalkoxy group at the 2 position thereof.

18.  The process of any one of claims 1 to 14, wherein Ar is 2-
trifluoromethoxypheny!.

19. The process of any one of claims 1 to 14, wherein Ar is phenyl

substituted with one halogen at the 2 position thereof and one perhaloalkyl group at
the 6 position thereof.
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trifluorom ethylph enyl. 17. The process of any one of clains 1 to 14,
wherein Ar is phenyl substituted with one perhal oal koxy group at the 2
position thereof. 18. The process of any one of clainms 1 to 14, wherein Ar
is 2- trifluoromethoxyphenyl. 19. The process of any one of clains 1 to 14,
wherein Ar is phenyl substituted with one halogen at the 2 position

t hereof and one perhal oal kyl group at the 6 position thereof. 25 20. The
process of any one of clains 1 to 14, wherein Ar is 2-fluoro-6-

(trifl uoronet hw_rggﬁr?@n}/l Theprocep, af ghy geeaislalins hieyl4omere Ack aifinmos-t o 20,
wherein z is 1TRGMEMYAPheR byl ene. 22. The process of any one of claims 1
to 21, wherein Xis O. 23. The process of any one of clains 1 to 22,
wherein Mis Na' i@ or Theprogass of 3Py ondTdfelapnotees, aheraify ioNan®Ric! ains 1 to
22, wherein M psthM@ne.i on. 25. The process of any one of clains | to 14,
wherein: Ar is phenyl substituted wth one perhal oal kyl group at the 2
position thereof; R is nethylene or ethylene; Mis Na+ ion or K+ ion; X
is C; qis 1; and22zi sThe pradess diteay picdsieRinOf o2y whdteinXfis 6/ ai s 1 to 25,
wherein: said co-catalyst is N, Ndinethylformam de; said hal ogen
substitution reagent is_oxalyl chloride; and the nolar ratio of said

catal ytic amount off3wat Efe RreFesnpi@ne eeRs glainsol to R3r whdrein M s NeSiombr K val ue of
bet ween about iGn.2 to about 0.4. 27. The process of any one of clains 1 to
14, wherein: Ar is phenyl substituted with one perhal oal kyl group at the 2

position thereof; R is nmethylene or ethylene;
24, The process of any one of claims 1 to 22, wherein M is Na* ion.

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

Aris 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;

qis 1;and

zis 1.

26.  The process of any one of claims 1 to 25, wherein:
said co-catalyst is N,N-dimethylformamide;
said halogen substitution reagent is oxalyl chloride; and

the molar ratio of said catalytic amount of water to said compound of Formula
Il is of a value of between about 0.2 to about 0.4.

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;

Mis Na* ion or K* ion;

XisCl;

qis 1;

zis 1;
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Mis Na+ ion or K+ ion; Xis d; gis 1l; zis 1; 26 said co-catalyst is
N, N- di net hyl f or mram de; sai d hal ogen substitution reagent is oxalyl
chloride; the nolar ratio of said hal ogen substitution reagent to said
compound of Formula Il is at a value of about 2 to about 3; and the nol ar
ratio of said catalytic anount of water to said conpound of Forrmula Il is
of a value of between about 0.2 to about 0.4. 28. The process of claim27
wherein Ar is 2-trifluoromethylphenyl: 29. The process of claim1l further
conprising reacti n@a'§aPﬁa‘é'MWpfd&HdilmfhylfWWmﬂ% 1l with an am ne reagent

optionally in the RBagHeBESH @Bstﬁmbﬁﬁa@gér@fs oﬁalpllcﬁsn@nd under conditions
sufficient to form,a ¢ ou SO2- NRAR5 wherein: R4

and R5 are each, imid @%d@?ﬁﬁqﬁa"’ PPMET S&Tﬁ ug?Tﬁ?ée" -edroRPREAf,  C2- C18
al kynyl , C3- Cl®royisliduatiapelue bbatonttlpebadBlapd, aryl or heteroaryl, each

optionally  subst! i mdlatiosiigcdii %9&%&%&@%%&@#@@%%?5% Ee' ect ed

fromthe group nS| sti n% en - al k
het er ocycl oal k'y'lSO prb ’iWPF'babou 2 1Pt 4a | koxy, Cl- C6 haI oal kyl , Cl-0s
hal oal koxy, aryl and het eroaryl; or R4 and R5, together with the ni trogen

atomto which theyogre i Iyt het erocycl e
and Ar, R and z are as ﬂlﬁfl neggggga\%ﬂ@@éaq‘ﬁ” Zrtg@é)g)s mﬁ?“&ﬁm 29 further
conpr|5|ng renovi ng or destroying excess halogen substitution reagent

prior to reacting ob satkk &M@%lrﬁ)ﬁ fdﬁﬁéﬁ@éh@ne’md reéctm%‘@éﬁ"c&r%‘ognda&f‘ ne

reagent. 31. The n said r of said excess
hal ogen substl'?oﬁ'inﬁlaﬂﬁ?' a@eﬁﬁ‘f'nﬁ?aqe&ﬁ?ﬂt'maﬁ)( E'dheo@fe%ﬁ?ﬁ? ?fé’ tﬁs% %f"@%?“dr eagent ;
wherein said wideniopditionssuifjeent ta fommatenpoudyofF2rmale pr ocess of any one of
claims 29 to 31 wherein said reactiz\pgk)§0,-NR*R®

|
wherein:

R* and R°® are each, independently, H, C;-Cys alkyl, C,-C1g alkenyl, Co-Cig
alkynyl, Cs-C4g cycloalkyl, heterocycloalkyl, aryl or heteroaryl, each optionally
substituted by up to five substituents independently selected from the group
consisting of halogen, C4-Cg alkyl, G3-C; cycloalkyl, heterocycloalkyl, cyano, nitro,
OH, C4-C¢ alkoxy, C+-Ce haloalkyl, C4-Cs haloalkoxy, aryl and heteroaryl;

or R* and R®, together with the nitrogen atom to which they are attached, can
form a 5- or 6-membered heterocycle and Ar, R and z are as defined above.

30. The process of claim 29 further comprising removing or destroying
excess halogen substitution reagent prior to reacting of said compound of Formula IlI
with said amine reagent.

31. The process of claim 30 wherein said destroying of said excess

halogen substitution reagent is facilitated by adding a chemical reagent; wherein said

chemical reagent is water.
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said compound of Fornmula Il with said amne reagent is carried out at a
tenperature of |ess than about -10 C. 33. The process of any one of clains
29 to 32, wherein said amne reagent is NH3 or NHAOH 34. The process of
claim 33, wherein said am ne reagent is gaseous amopnia, and said reacting
of said conmpound of Formula Il with said amne reagent is carried out in
a solvent system conprising an organic solvent and a small anount of

wat er. 35. The process of any one of clains 29 to 34, wherein the am ne
reagent has the F8Rnul EhelrRessRf agGoneTelains@8ésd! wiereimygaid reactf of | ai ns 29 to

35, further cofydokipBhdios PoratulaMOwittSskictariifdiRagEMs @brriE@ bt Atehnperdture ThE
process of any ne, of clu?(;Hg%ZQ to 35, wherein said conpound of Fornula I

is formed withy ks fhep ey f said conpound of Fornula IIl. 38. A product
of the process of claim?29. 39. A process for the preparation of a conpound

of Formula (Al): R42 f@%fa@-&e%*célnwzbg'@ Wheﬂgmﬁfﬁaﬁu}e (Rz Ar O 28

(Al') wherein: Ar, R and are as defined inclam1l I's selected from
the fornul ae r@W}'SNNW”\("@Qﬁ)n S-A or -(CH2)n-0- A wherein Ais selected
fromthe noieties: or BDB"--k C

34.  The process of claim 33, wherein said amine reagent is gaseous
ammonia, and said reacting of said compound of Formula 11l with said amine reagent
is carried out in a solvent system comprising an organic solvent and a small amount
of water.

35. The process of any one of claims 29 to 34, wherein the amine reagent
has the Formula HNR*R®.

36.  The process of any one of claims 29 fo 35, further comprising isolating
said compound of Formula 1.

37.  The process of any one of claims 29 to 35, wherein said compound of
Formula | is formed without isolation of said compound of Formula 111

38. A product of the process of claim 29.

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

R12
/
(CHo)ng—X2
R13
'
X
R‘|4 I/
\ (CH2)n1—NH
R10 S——(R);—Ar
@\ ’

o)
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HH wherein: Dis Cl-C6 al kyl, Cl-C6 al koxy, C3-Ce cycloal kyl, -CF3 or
-(CH2) 1. 3-CF3i B and C are independently selected from phenyl, pyridinyl,
pyrimdinyl, furyl, thienyl or pyrrolyl groups, each optionally
substituted by froml to 3, preferably 1 to 2, substituents selected

i ndependently fromH, hal ogen, -CN, -CHO -CF3, -OCF3, -OH -Cl1-C6 al kyl,
Cl-C6 al koxy, -NH2 , -N(Cl1-C6 alkyl)2, -NH(CLl-C6 alkyl), -NC(O-(C1-C6

al kyl'), -NO2, or by a 5- or 6-nmenbered heterocyclic or heteroaromatic ring
containing | or 2 heteroatons selected f(AN O, Nor S; n is an integer
fromO to 3; nl isywmid:nteger froml1l to 3; n3is an integer fromO to 3;
nd is an integer fromO,tq 2 X2 is ?I ected from-0-, -CH2-, -S-, -SO,
-S@2-, -NH, -C(O-, kﬁ{%ﬁ”ﬁ%&[ﬁl‘%'”e(di'“‘_i'a'@s1él kyl) INNOO H
(Cl-Calkyl) N (Cl-C3 Blokyde)ecte Gam@S: fainiyde)-(CH), (A, -(GHEB3S AN JcH,RI0-O 0 0 O
29 RL2 is a riRGyHERiSh Y% SREREHEH vl saibeny! . pyridinyl, pyrinmidinyl,
furyl, thienyl or pyrrolyl groups, the ring noiety being substituted by a
group of 'the formula - |(CH2)14- CO2H onf a pharnaceutically acceptabl e acid
mmc or mmetic; and @lso optionally substituted by 1 or 2 additional
substituents independently selected fromH, halogen, -CN, -CHO -CF3,
-OCF3, -OH, -Cl1-C6 ~pCl- C6 alkoxy,~e1sC6 thioalkyl, - NH2, -N(Cl-C6
al kyl)2, -NH(C1l-C6 alkyl), -NC(O-(@81-C6 al kyl), or -NO2; R13 is selected
fromH halogen, -(MNeeiCHO -CF3i -OCF3, -0OH -Cl-C6 al kyl,

D is C4-Cg alkyl, C1-Cs alkoxy, C5-Cq cycloalkyl, -CF3 or -(CHy)1.5-CF3;
B and C are independently selected from phenyl, pyridinyl, pyrimidinyl, furyl,
thienyl or pyrrolyl groups, each optionally substituted by from 1 to 3, preferably 1 to 2,
substituents selected independently from H, halogen, -CN, -CHO, -CF;, -OCFs;, -OH,
-C4-Cs alkyl, C4-C; alkoxy, -NH; , -N(C-Cs alkyl),, -NH(C,-C¢ alkyl), -N-C(0)-(C4-Cs
alkyl), -NO,, or by a 5- or 6-membered heterocyclic or heteroaromatic ring containing
1 or 2 heteroatoms selected from O, N or S;
n is an integer from 0 to 3;
n is an integer from 1 to 3;
ng is an integer from O to 3;
n4 is an integer from 0 to 2
X2 is selected from —O-, -CH,-, -S-, -SO-, -80,-, -NH-, ~<C(O)-,

H (C1-Caalkyl)
(C4-Caalkyl) ’L N
> o N 0 5
T (C|>1-Caalkvl)
N N
~ \(01-C3 aky)— -~ \(c1-c3 aky)— |
H
| (<I31~Csalkyl)
N
T e
0 0 ’ o/ \0 ;
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Cl1--C6 al koxy, C1-C6 thioalkyl, -NH2, -N(Cl-C6 al kyl)2, -NH(Cl-C6 al kyl),
-NC(O-(C1-C6 alkyl), or -N®2; ‘R14 is selected fromH, hal ogen, -CN,
-CHO, -CF3, -OCF3i -OH, -Ci1-C6 al kyl, Cl1-C6 al koxy, Cl1-C6 thioal kyl,
~NH2i - N(C1-C6 al kyl)2, -NH(C1-C6 alkyl), -NC(O-(Cl1-C6 alkyl), -NO2,
-N-C(O-N(C1l-C3 alkyl)2, -NC(O-NH(C1-C3 alkyl), -NCO-0O(C1-C3 alkyl),
- S02-C1-C6 al kyl, -S-C3-C6 cycl oal kyl, -S- CH2-C3-C6 cycl oal kyl, -S02-C3-C6
cycl oal kyl, , -S02-CH2-C3-C6 cycl oal kyl, C3-C6 cycl oal kyl, -CH2-C3-C6
cycl oal kyl, -0- C3-C6 cycloalkyl, , -OCH2-C3-C6 cycloal kyl, phenyl,
benzyl, benzyl oxy, Ribisphinh mortyselecied fiem ph@fyﬁbﬁ@)ﬁ?]{l ByintidRM iy, thghyi 0! 1 di no,
pi peridi ne, pi L2 ran. th ] azol e, tetrazol e, ‘pyrazine,
pyr azol one, py@gd;gﬁ&éd%??u%lg'éiéz}%qgen@'%ﬁ%%%gbs(‘)t'}u%‘gt&%?ag{wpe",f%wtfﬂrg‘”'al hgs of each
of these Rl4 gilahsCeAter apbpimpceicalls aetepipblesbidmimigbentinmficfandekd to 3
substituents s@dtieﬁélledutfsfimféuw&ﬁgz @&H&ioﬁécl shbsti{e,@.:\tg%ﬁébzenaQNH{‘?%%féégwﬁii ) CH,
-Cl-C6 al kyl, - )~ - - a - -Cb a ,
_N-C(O)-(ClL- ce“ag?’l%?ﬁ' ??" %‘?FSL'%EQ’%Cé‘g R‘Wo‘%- s SIONHE CEs galkylicy | ) |
- SO2N( C1- C3 al Nigd.yI(C1-65 alYDE3NH(T-Ca alsiiR FMREO)(Ci-Cablky), acept abl e salt form
LA (R S08 TM 1y e o an pndbgel RO, Qe BEFD -0 L6589 i s
r- , ‘19 Ln:.  Ar z are . ; |
Goup | or Il %?%?'koﬁﬁ%}%j%?'%a'kfﬁﬂ%r'él?#:lr‘i\'ﬁsa"@)@dﬁ"(@'ﬁe@”aﬂ'), NIFHOF+-@ i s 2
where Mis a Qligljporl-NOgret al ion; and zisOorl; 30 with a hal ogen

The presence of & o-car ol ar e of BROT0R Sl il 7, Snt

Lo Torm a compOtHRIT:BirEY) TNHE AN Fehp MO ¢ Akl GOMGeGs  hal ogen
and Ar, R and akwr-&CasNedzb)-Nezl-Glhatiyig;, -NoD)aeeecs iy, Neo)eoppeynd of
Formula I'11 i nhignt Jse, e amyds ¥, d; B, &Abh,-Olc  abarrassutical Iy
cycloalkyl, , -SO,-CH;-C4-Cs cycloalkyl, C3-Cs cycloalkyl, -CH,-C3-Cs cycloalkyl, -O-
Cs-Ce cycloalkyl, , -O-CH,-C3-Cs cycloalkyl, phenyl, benzyl, benzyloxy, morpholino or
other heterocycles such as pyrrolidino, piperidine, piperizine furan, thiophene,
imidazole, tetrazole, pyrazine, pyrazolone, pyrazole, imidazole, oxazole or isoxazole,
the rings of each of these R* groups each being optionally substituted by from 1 to 3
substituents selected from the group of H, halogen, -CN, -CHO, -CF;, -OH, -C4-Cs
alkyl, C+-Cq alkoxy, -NH, , -N(C+-Cs alkyl),, -NH(C1-Cy alkyl), -N-C(O)~(C4-Cs alkyl), -
NO;, -SO(C+-C5 alkyl), -SO,NH(C4-C; alkyl), -SO,N(C4-Cs alkyl),, or OCFs;
or a pharmaceutically acceptable salt form thereof; which comprises reacting a
compound of Formula I: _
[Ar-(R)-S05"|;M
il
wherein:
Ar, R and z are as defined above;
M is a Group | or I} metal ion;
g is 1 where M is Group | metal ion;
or q is 2 where M is a Group Il metal ion; and
zisOort,
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acceptable salt formthereof. 40. The process of claim39, wherein the
conpound of fornmula Ill is reacted with a conpound of Formula (Bl): R12
(CH2)n3-X2 R7\ R14 N (CH2)n1l-NH2 R10 (Bl1) wherein R12 is a ring noiety
sel ected from phenyl, pyridinyl, pyrimdinyl, furyl, thienyl or pyrrolyl
groups, the ring noiety being substituted by a group of the formula -
(CH2) 44- CO2H wherein the carboxy group is optionally protected by a
protecting group and the ring noiety being also optionally substituted by

1 or 2 additional suthst hdlegentsabstitutisteeegehe mtthy peebetd datpir Bmolibpgen,

-CN, -CHO, -CF3 tar - - Cl- Co -6 al koxy, .C1-'Co_t hj oal kyl ,
“NH2, - N(Cl- ce%gﬁekéﬂc@:thefﬁ?}ﬁ&i‘? é%acg’l ‘%Hf‘%i for ?\L%?Bj“-’ t’%%réé*d'tﬁi‘%%? et NG
and R10, R13, RRifam agomnqund ofFormtaii4 are as defined in claim39 to give a
sul fonam de and, if the carboxy groug-R$-90,0¢ ected by a protecting group,
the protecting group is renoved fromtqﬁz. resul tant sul fonam de. 41. A
process according to claim39 or 40, wherein R10 is diphenylnethyl. 31 42.
A process accoWwbkraig Xtiphalogeh @ndQr, Brand @ aremsrdefined abote; tral qoneptigahe

4- [ 3- [ 5- chl or 0compound of Formula 11l into the compound of '
2-[2-[[(3, 4-di ch|potr§be%¥|8)§u| Fomy T B nol et hyl 74" i phammaceuticall |y 1 1
i ndol - 3- yI ] pr8FyPTFRERYUP'T Q&FE or a pharnaceutical Iy acceptabl e salt
thereof. 43. A process according to claim39 or 40 carried out to prepare

4-(3-{5-chloro-1- 40 Theproc i i i

(di phenyl met hyl ) - 2- w’b%%’%: gtzis Pl o opet By B2y PamAa S noy et hyl ] - 1
H i ndol - 3- yl } P8Ry ogndgfifgmafla B1hhar maceut i cal |y acceptabl e salt
thereof. 44. A process according to claim39 or 40 cafried out to prepare
4- (3-{5-chl oro- 1- (CHg)3—X2

(di phenyl nethyl ) -2-[2-({[2-(tr4fl uoromethoxy)benzyl]sul fonyl } an no)
ethyl]-1 Hindol-3- vyl }propyl'} zoic agid or a pharnmaceutically acceptable
salt thereof. 45. A process aF:e r di claim39 or 40 carried out to
prepare 4-(3-{5-chloro-1- ga_!

(di phenyl net hyl)-2-[2-({[2-fl
ethyl]-1 H

t hyl ) benzyl ] sul f onyl } am no)
(CH2)n1—NH;

(B1)
wherein R'? is a ring moiety selected from phenyl, pyridinyl, pyrimidinyl, furyl, thienyl
or pyrrolyl groups, the ring moiety being substituted by a group of the formula —
(CH2)as-CO,H wherein the carboxy group is optionally protected by a protecting group
and the ring moiety being also optionally substituted by 1 or 2 additional substituents
independently selected from H, halogen, -CN, -CHO, -CF;, -OCF3, -OH, -C;-C; alkyl,
C1-Cs alkoxy, C4-Cg thioalkyl, -NH; , -N(C4-Cs alkyl)z, -NH(C4-Cs alkyl), -N-C(0)-(C4-Cs
alkyl), or -NO; and R'®, R, R"™, X?, ny, nz and n, are as defined in claim 39 to give a
sulfonamide and, if the 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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I ndol:- 3»yl } propyl ) benzoi c acid or a pharmaceutically acceptable salt
t hereof. 32

42. A process according to claim 39 or 40, carried out to prepare 4-[3-[5-chloro-
2-[2-[[(3,4-dichIorobenzyl)sulfonyl]amino]ethyl]—1-(diphenylmethyl)-1 H- indol-3-
yllpropyllbenzoic acid or a pharmaceutically acceptable salt thereof.

43. A process according to claim 39 or 40 carried out to prepare 4-(3-{5-chloro-1-
(diphenylmethyl)-2-[2-({[2- (trlﬂuoromethyl)benzyl]squonyl}ammo)ethyI] 1H—|ndol 3-
yl}propyl)benzoic acid or a pharmaceutically acceptable salt thereof.

44. A process according to claim 39 or 40 carried out to prepare 4-(3-{5-chloro-1-
(diphenylmethyl)-2—[2-({[2—(trifluoromethoxy)benzyl]sulfonyl}amino) ethyl]-1H-indol-3-
yl}propyl)benzoic acid or a pharmaceutically acceptable salt thereof.

45, A process according to claim 39 or 40 carried out to prepare 4-(3-{5-Chloro-1-

(diphenylmethyl)-2-[2-({[2—ﬂuoro-6-(triﬂuoromethyl)benzyl]sulfonyl}amino)ethyl]—1 H-
indol-3-yl}propyl)benzoic acid or a pharmaceutically acceptable salt thereof.
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