SULFONYL- SUBSTI TUTED BI CYCLI C COVPOUNDS AS MODULATORS OF PPAR Thi s
application clains priority to United States provisional applications

60/ 623, 252 and 60/679, 813 which are hereby incorporated by reference as if
witten herein. FIELD OF THE | NVENTI ON The present invention relates to
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insulin, the insulin receptor, or autoantibodies that are stimulatory to pancreatic beta ceils), macrophage

differentiation which lead to the formation of atherosclerotic plaques, inflammatory response,
carcinogenesis, hyperplasia, and adipocyte differentiation.

Subtypes of PPAR include PPAR-alpha, PPAR-delta {also known as NUCI, PPAR-betg and
FAAR) and two isoforms of PPAR-gamma. These PPARs can regulate expression of target genes by
binding to DNA sequence elements, termed PPAR response elements (PPRE), To date, PPRE's have been '
identified in the enhancers of a number of genes encoding proteins that regulate lipid metabolism
suggesting that PPARs play a pivotal role in the adipogenic signaling cascade and lipid homeostasis (H.
Keller and W. Wahli, Trends Endoodn. Met. 281-296, 4 (1993)).

Insight into the mechanism whereby peroxisome proliferators exert their pleiotropic effects was

provided by the identification of a member of the nuclear hormone receptor superfamily activated by these



provi ded by the identification of a nenber of the nuclear hornone receptor
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PPARS is broadly expressed in the body and has been shown to be a valuable molecular target for
treatment of dyslipidemia and other diseases. For example, in 2 recent study in insulin-resistant obese
rhesus monkeys, a potent and selective PPARS compound was shown to decrease VLDL and increase HDL
in a dose response manner (Oliver ¢t al., Proc. Natl, Acad. Sei. U. 8. A.98; 5305, 2001). Also, in a recent
study in wild-type and HDL-lacking, ABCAL " mice, a different potent and selective PPARS compound
was shown to reduce fractional cholesterol absorption in the intestine, and coincidently reduce expression

of the cholesterol-absorption protein NPCIL1 {van der Veenet al,, J, Lipid Res. 2005 46: 526-534).
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The present invention relates to sul fonyl-substituted bicyclic compounds, useful as
modulatars of PPAR and methods of treating metabolic disorders. One embodiment of the

invention are compounds having structural Formula (I)
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br a salt, ester, or prodrug thereof, wherein;

A is a saturated or unsaturated hydrocarbon chain or a heteroatom-corprising hydrocarbon
chain having from 3 to 5 atoms, forming a five- to seven-membered ring;

T is selected from the group consisting of “C(Q)OH, ~C(O)NH;, and tetrazole;

G, is selected from the group consisting of —(CR'R%;-, —Z(CRR¥);-, ~(CR'R)Z, —
(CR'RHZ(CR'RY)—;

Zis5 0, S or NR;

nisQ, I, or2;



O a salt, ester, or prodrug thereof, wherein; Ais a saturated or

unsat urated hydrocarbon chain or a heteroatom conprising hydrocarbon chain
having from3 to S atons, formng a five- to seven-nenbered ring; T is
selected fromthe group consisting of-C(OOH,-C(ONH,, and tetrazole; G is
sel ected fromthe group consisting of-(CRR), , -Z(CRR,~, -(CRR2), Z-, -
(CRR2),Z(CRR2), ; Zis. 0, Sor NR nis 0, 1, or 2; 3r and s are

i ndependently 0 or 1; R and R2 are independently selected fromthe group
consi sting of hydrogen, halo, optionally substituted |oweral kyl,

optional |y substituted | owerheteroal kyl, optionally substituted

| ower al koxy, and™}GHdreRsEFHAT 8l kyl or toget her may form an optionally
substituted cyckosdKykindndentigaelecish fonxie e cop g sEHEreHI"iosel ect ed from the
group Cconsisihagusfimbieic-Qgenopti@plyisoiahd yowersubstkylt wiedly kowsredal kyl

optional l'y Io%tgrlgEgsxily}a?ct;ggea&fﬁ%lﬂ%l ot‘t?é%{,ther%ll REEA opiRGiAbs@Rbd Yoty dr OXY,
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ar e i ndepegginkd bwsekes htd, JhQuditige group consisting of hydrogen,

optionally substituy Tuo Bohd¥L e or DELQEER unshQURIRRERAL0al kyl , hydroxy,
optionally subs ﬁlisﬁ[fceegg?"lbﬁ%\? ugﬁlﬁoxlyg:o I tro, uIgyano,c)QNHZ, and CO2R;, R is

- nl *
sel ected fPewerdERgFEaPPEuns FoYPRE VB8l ¥onal Iy substituted | ower al kyl
and hydrogen; E3ndX% asekeotety sietndithige groepsitorrsMerERgPPral bond, a doubl e

bond, - ( CR3RBituted low@icR QNYden, lowadehatobIGRA R Ky, opticRBrs@Rsthed owesalldry, 1, or 2; R3
and R4 are %ngggeﬂ pq&%g selected fromthe group consisting of hydrogen,
optional | y™&dBstrtut'ed T ower al kyl, optionally. sub %jtg%gp | ower al koxy,
optional |y subs?FF%*%H“?N?EPWFﬁ%@Pg“B@PﬁﬂV%‘@ﬁé??w%a W8 YR E ™ hitro; G4 s
sel ect ed from t s giedd porcibnsius tnsiginaot a bepdle dyBeponddER Bhiat FYPoBlbst i t ut ed
aryl, optigpaldryrt,.eetbat'i;t uted heteroaryl, optionally substituted

cycloal kyl, optionally substituted cycl oheteroal kyl, optionally

substituted cyclonet&foaryl, optionally substituted cycloal kenyl, and
-N=( CR5R6) ; andR’R¥ K ad infegendsndy spiprifd FRmBsitep sroaingst ]Pyglag%’rogi"?ﬁnﬁ e group
consi st i ng sufticiey vagen, opipdlly absituley lowg ellbs . ioptigrabkubsryied anpvieonal |y
substi t ut egermg,@jﬁ,%wgnd n@ptional Iy substituted cycloal kyl, optionally
G, is selected from the group consisting of hydrogen, optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted cycloalkyl, optionally substituted cycloheteroalkyl,
optionally substituted cycloheteroaryl, optionally substituted cycloatkenyl, and —N=(CR’R%; and
R® and R® are independently selected from the group consisting of hydrogen, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl, optionally
substifuted cycloalkenyl, and optionally substituted cycloheteroatkyl.
The present invention also provides for pharmaceutical compositions comprising the compounds
of the invention together with a pharmaceutically acceptable diluent or carrier.
The present invention also discloses that bicyclic moieties substituted with an acid or ester moiety
and a sulfonyl moiety can modulate at least one peroxisome proliferator-activated receptor (PPAR)
function. Compounds described herein may be modulating both PPAR-delta and PPAR~gamma or PPAR-
alpha and PPAR-delta, or all three PPAR subtypes, or selectively modulating predominantly PPAR-
gamma, PPAR-alpha or PPAR-delta, Thus, the present invention provides for a method of modulating
PPAR comprising contacting said PPAR with a compound of the invention, In certain preferred
embodiments, said modulation is selective for PPARS over PPARa and PPARY. In certain more preferred
embodiments, said modulation of PPARS is 100-fold selective or greater over said other isoforms, Most

preferably, said modulation is 200- to 500-fold selective over said other isoforms.



substituted cycl oal kenyl, and optionally substituted cycl oheteroal kyl. The
present invention also provides for pharnmaceutical conpositions conprising
t he conpounds of the invention together with a pharnaceutically acceptable
diluent or carrier. The present invention also discloses that bicyclic
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conpri sing a‘if‘éiﬂﬁdé'tfipf"ﬁ@l’%l’é|f“d°“P‘F°AF§“W“¥ e sigp 8%??&5%3‘3 BHRrHe Rt Son. In

certai n pr &benk e desiiedidicineTit shangs aicell phelyreatl] rostiferationseetiviir ¢fithg BP4%r PPARS over
PPARa and RRARYom of b p@ﬁmrainmngrm@?m%@uaﬁal bnﬁﬁ@@dheﬂﬁﬁtb@mon&@édd sqgpdul ation of

PPARS i s 1%3{[10 l dyb%el h‘ea?men (%%9%;?q%§1c%\é§£ foﬁlalar ag‘s%ys %{ocherﬁlgaﬁ &ga , or Most

preferably, ron s I've ovef said other
i sof or ms. AI’GWFe pr esent invention also relates to a nethod of nodul ating at
| east one per oxiiserentpivaliinfass @icoles melots ofadidg 2 figee ptmprising REMR)nz b patigt | on

conpri sing IJH% t@k@ﬁndqﬁmlﬁlgémg&ﬁéda&nJaneeffEPA%nwniJaa@mgﬁimmmﬁf as FOrmula I,
as describ d rein. ange | n cel.l teéégm roI I fer%tl on,

activity o ?ﬁ%ﬁlﬁ)apmg&t ?hESSI oﬁ'“STboglﬁ‘e n treaedb ellp R BPAR with a
natural bi mﬂ?eﬁg“"ﬁ'a?"tl%felimﬁrﬁ?i" ‘B%gf%?ﬁ"-‘t”@?gé?é‘)be%ﬂéﬁbetefrﬁitpﬁ'ﬁd%meﬁ&y’éfé"‘b%des of

treat nent ehddhseadgysibivay ogireal cliassay sisordee hsbddglatr wihegdy® strds, ochem cal
assays, Oor jabfigidy r&sonseTJ}ssu%ﬁé%Loggrsas\{seompgﬁeﬁ lgcgen@ﬁé&glatéa%éaumg&ﬂods of

treating a disease, cq ed thereof and
adni ni st er PHEUE"F ‘ﬂ%?e&g%{ﬁ" m&“é’? et #?egg%é?tc\’;%w% Et%rctsgm’rs’s conp cg"mld’g of Formul a
|, as des b dckndiesr wheel; hepessegt ipyantipnoplptes topripdiod 9f moduisfing ah lﬁstelmsﬁerif%m s, the
di sease t 0 phgetibeatvad rayptc (reARyEhhEG@medsing ihesteppl @SSy tieMRARWIHhAN | S sel ect ed

fromthe 9k &nwmmu ﬁggles%e%%al ¥ chafble alleai}ﬁ&omnyoaegrmsaw mm & metabolic

syndrone Vv ndr o imacteric, 0 oci at ed
with oxi dafhl‘e 8@%?&’5‘@ ot ’r?\Pfa“%i ‘iaBIFa&?’Iﬁélg‘baBﬁerma g™ ri“cs”%du?a‘ml51 ﬁetf;o e Ve

pat hogenes Fnsdﬂmfﬂ'equwéwe b*P’S@%@FﬁF}@:—C‘&i@@@éﬁ%ﬂéﬂhe@}c@&ﬁayf Bij “Efr“?e In certain

doxor ubi Ci BricMmeaeHE:EEe IPAR Sayat sdiddtbdiFoyh, the GotOrohsiRithd 6t ARE PBA RG] AXPIARY.Y ,

at heroscl erosis, and hypertoxic lung injury. In another aspect, the
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assays, bi &EHEH Bc"'%[f mepebered ring. Ippelategnbpqimaats, & [F?Stc?éer‘lf%i‘fdﬁl“eeé%?ftﬁl"ﬂfélnt s, the PPAR
may be sel egd@cmbdlcond fdmehegrooupnseigsids Liangs.of PPAR x, PPARS, and PPARy.

DETAI LED DESCRI ﬁ&h%@m%t’sﬁhéi%@rmm compounds of Formula I having structural

formulae selected from the group consisting of!

] X
TETA o egor -
4 o - Lt . X
X \?ﬂ,ﬁ = W]
* r G ) /,/'
N m A\ (1), and ™" v
In other embodiments, the invention provides compounds of Formula I having structural

formula (III) selected from the group ‘consisting of:



In certain enbodi nents, the invention provides conpounds of Fornula I
wherein Tis -C(OOH In other enbodinents, the invention provides
conpounds of Fornmula | wherein A has three atons and forns a five-nenbered
ring. In related enbodi nents, at |east one of said three atons of Ais a
het er oat om sel ected fromthe group consisting of N, O, and S. In other
enbodi nents, the invention provides conpounds of Formula | having
structural formnulae selected fromthe group consisting of: 4P (I1),
(rrr), and (1V). In other enbodi nents, the invention provides conpounds of
Formul a | having structural formula (IIJ) sel ected fromthe group
consisting of: 5'X A éf, .and I n othapLenbodqunfE, the invention

provi des conpounds of For §\| haV|ng str al fornula (1V) selected
fromthe group conS|st|ngf/ > _«41 andX ot her enbodi nents, the

i nvention provides conpounds of’ For mit% | havihg structural fornula

sel ect ed fron1th@mgwmugm@mnép@WMmgmuﬁkﬂﬁmwwmaﬁﬂmmNﬂU@ﬂﬁEWNEWbodinents, t he
i nvention péRvi @@SesipRURdsuplnskizatl @ | having structural fornul a
selected fromthe group consisting of, o 17 and 1In certain enbodi nents,

t he invention provides conmpounds Fornmula | wherein: G is-(CRR2)n ; Wth
the proviso that if Ais a5 carbOn chain, nis 0 or 1; & has the

structure: X4 Xs -Y1 /Y2 Eksf(”’V\)p and YZ re |ndependently sel ected
fromthe group conS|st|ng<?ﬁj§l§nd C—X
Hu/lLG./ e l d i (\IJ\
*' alt

In other embodiments, the invention provides compounds of Formula I having structural

formula selected from the group consisting of:

0
VAN and
In other embodiments, the invention provides compounds of Formula I having structural

formula selected from the group consisting of:

) . x.\/;\ ix, . )
iR — YTy g
o —y"“—-c:—du' e f ey Oy 4

L] and

In certain embodiments, the invention provides compounds Formula I whersin:
Gy is{CR'R%)—;
With the proviso that if A is a 5 carbon chain, nis O or 1;

G» has the structure:

Y, and Y are independently selected from the group consisting of N and C-X;;

X, and X are independently selecied from the group consisting of hydrogen, optionally
substituted lower alkyl, halogen, lower perhaloalkyl, hydroxy, optionally substituted lower alkoxy,
nitro, cyano, NH,, and CO,R, ar X, and X together may form a carbocyele;



X4 and X5 are independently selected fromthe group consisting of hydrogen,
optionally substituted |ower alkyl, halogen, |owerperhal oal kyl, hydroxy,
optionally substituted | ower al koxy, nitro, cyano, NH , and COZR, or X4
and X5 together may forma carbocycle; 6 Ris selected fromthe group
consisting of |ower alkyl and hydrogen; pisl,20r3; Wis selected fromthe
group consisting of -CX4X s- and N-X7; X4 and X5 are independently sel ected
fromthe group consisting of hydrogen, optionally substituted |ower alkyl,
hal ogen, Iomer per hal oal kyl , hydr oxy, optionally substituted | ower al koxy,
nitro, cyan, , t he group consi sting of
hydr ogen, al kyl ’R%Sal?fgd%tﬁ r{BCOHSIStmgff]ewcr%% gygryré)ﬁen’ | ower per hal oal kyl and
NH2 or nul | wheﬁW%%%ﬁng a double bond with an adjacent ring atom and X,

i s sel ected froffithecigiiionphe gowpsemsitlingg -0KXmeddgan, al kyl, hydroxy, and

| ower per hal oal &yindx%mde;sébcﬂmw/&ee&ecffgﬁqmﬂe@gup@oﬁwpmydp@aﬂoﬁ%@i} Y2. In certain

Prefery ed, SHMRULAEN By G ERLARIL BN ISP ROTRRUN R LI | whereln
i s - CX4X5- ,Mimfem¥ NEagd C9Riare N. In certain embodiments, the invention

provi des conpouixglsseBitedfomn rie brauplconsikiag &ihylrogin, atksl, hydoXFRINSRY), cyano, | N certain
preferred epbadidenlBiocal ki N, & hultvhen smAl NBEoIACRTRE LedShRad nents, R and
R2 may be i ndeipgndent |y selected fromthe group consi stl ng of hydrogen

met hyl , et hay "and propyl or together may forma cyclopropyl, cyclobutyl,
cycl opentyl, or Xc‘?@ﬁ%ﬁé&‘?lﬂhﬂ ey cenitig Hhbydeepralidigy et mglpodibsAlbs ot R and R
are hydrogemwﬂemfomefgtaaaublemﬁb@ldimnts the invention provides conpounds of

Formula I wher eknr&ergﬁ aeéma DR enss, hdime bt ﬁavraes%&mmdmm%zwwgna ﬂée’%“t ion

provi des cq fromt gr oup

consi Sting gﬁ%ﬁ%ﬁéﬁﬁ T e R 2 oD et TP COBEN 0o
het eroaryl . | n Beviegempogimetseheipgntientyyifesrerrownds dormeylydergpiional | y
substi t ut edcmkr@,nyih ceffin OricOddbdinyents SiiHoSE 1. tudtRebrqdatted ddrib&yrhents lrha@ven nore

preferred gaf Hgggén&m Iy%ec[EMorPtﬁe Au‘&&bé(stu%ro %&U&L Yoetiil 1' LGS Wi th

hal ogen, | ower a ower rha oxy, r | ower

per hal oal k&Xeeth: ﬁ‘a’i/féll"“’ai’tc%“&i’pr"’é”ﬁ%ﬁ\"wgF?ECE’B/B“@‘“ h‘?‘n‘é\vlé °‘§n BOFEFR al fornul a
sel ected f robrdickes, Hreolif sebsest i ng of (4), ~N)a 11/N (4)g N~~x~)9 (Xe)a
(x0)a (xc)c (XSkhaeraidBbodiMrQ) 1R ifVention provides compounds of Formula ¥ wherein G, is a bond.

In certain embodiments, the invention provides compounds of Formula I wherein G. is

selected from the group consisting of optionally substituted aryl and optionally substituted
heteroaryl. In certain preferred embodiments, G; may be optionally substituted phenyl or optionally
substituted pyridinyi. In even more preferred embodimeﬁts, G, may be singly or doubly lsubstitutcd
with halogen, lower alkyl, lower perhaloalkyl, lower haloalkoxy, or lower perhaloalkoxy. In related

embodiments, G, may have a structural formula selected from the group consisting of:

{Xaly (Xokq (xs)q
(Xe)

A /‘ & “

o \/\I\ Yl Xeli—yr i el

wherein:

qisIto3;

Xz and X are independently selected from the group consisting of hydrogen, alkyl,
halogen, lower perhaloalkyl, lower perhaloatkoxy or mono- or di-haloalkoxy, hydroxy, alkoxy, nitro,
cyano, NH,, and CO-R; and

R is selected from the group consisting of lower alkyl and hydrogen.

In certain preferred embodiments, the invention provides compounds of Formula I having

structural formulae selected from the group consisting of;



gis |l to 3; X$ and X9 are independently selected fromthe group consisting
of hydrogen, al kyl, hal ogen, |owerperhal oal kyl, |ower perhal oal koxy or
nono- or di-hal oal koxy, hydroxy, al koxy, nitro, cyano, NH2, and CO2R; and
Ris selected fromthe group consisting of |ower al kyl and hydrogen. In
certain preferred enbodi nents, the invention provides conpounds of Formula
| having structural fornulae selected fromthe group consisting of: 7 X
Xa\ o Xa0,0 X, xao~,0X 5-00H G G-NIiTNX GGEN ,SY X3 OH 1(~
SN, OH\ G 3 X6 X2 Gf 3 x, X2 XS XX, , G bNGa\GB Xa X, N OH Ga" &3~
x4 X, NOH GG -s--o N I 050 |/N'a, X3 Xs Xs O QX p' OX- X2 X.o
OXa "~oj/l - % cX3x1CJ—| h5/\GU‘(9nXiNN SOZO;(O$/ HJ ~G-H

%4

GaksG\l(\\X | X 0/ io@'Gsz
JN1--0 O whereg/ﬁ‘ WTQ:%J teddc tfwﬁgﬂﬁ C0n5|${|t‘§lg of -(CR R2),

and - (CR R2) N®&, and“o fher gro, s are®ad previously défined. In.certain

preferred enbodi nent§ iy eds]tl on pI’OVI de cg;rpounds of Fgrnul a |

wherein X1, X, (ar & ep@n@gﬁﬁ lect etk {\ ’_gmoup

consi sting of hyéir(’) -ﬁ \fﬂal ogen ,{L and L oXxy. In certain

preferred enbodi nent %, Xl X2, ,and >X30”§a“oext n&epende onose‘k ect ed fromthe

group consisting of hpdgogé(_rf nmet hy,L £ hyl propyk and hal ogen. In other
5& m

preferred enbodi nen oH and td | ected from
t he group consms’c‘?ang'\gf Qggemﬁﬁ%\ w%
xz:g':}‘cu’ﬁ\aﬁ x'\>-i5_':l—"3/ﬁ\

Gp—-ﬁ; -\1'—- %
Eﬁ\ )koﬂ Gy—Gy—! \J‘—;’N G— 51—<:J:, ?-_0
’

wherein G, is selected from the group consisting of CR'R*),— and —(CR'R?),0—, and other

groups are as previously defined.

_ In certain preferred embodiments, the invention provides compounds of Formula I wherein Xy, Xs,
and X; are independently selected from the group consisting of hydrogen, halogen, lower alkyl, and lower
atkoxy, In certain preferred embodiments, X, X3, and X; are independently selected from the group
consisting of hydrogen, methyl, ethyl, propyl, and halogen. In other preferred embodiments, X;, X, and X;
may be independently selected from the group consisting of hydrogen and methyl.

Another aspect of the invention are pharmaceutical compositions comprising compounds of
Formula I together with pharmaceutically acceptable diluents or carriers.

The present invention discloses that novel compounds of Formula I, disclosed herein, can
modulate at least one peroxisome profiferator-activated receptor (PPAR) function. Compounds described
herein may be activating both PPARS and PPARy or PPARa and PPARS, or all three PPAR subtypes, or
selectively activating predominantly PPARy, PPAR« or PPARS.

Thus, in one aspect, the present invention discloses a method of modulating at least one
peroxisome proliferator-zctivated receptor (PPAR) function comprising the step of contacting the PPAR
with a compound of Formula I, as described herein, The change in cell phenotype, cell proliferation,
activity of the PPAR, expression of the PPAR or binding of the PPAR with a natural binding pariner may
be monitored. Such methods may be modes of treaiment of disease, biological assays, cellular assays,
biochemical assays, or the like.

In another aspect, the present invention discloses methods of treatment of a PPAR-delta mediated
disease or condition comprising identifying a patient in need, administering a therapeutically effective
amount of a compound of Formula I or a pharmaceutically acceptable salt, ester, amide, or prodrug thereof,

In certain embodiments of this aspect, the present invention discloses metheds: for raising HDL, lowering



Anot her aspect of the invention are pharmaceutical conpositions conprising
conpounds of Fornula | together with pharmaceutically acceptable diluents
or carriers. The present invention discloses that novel conpounds of
Forrmula |, disclosed herein, can nodul ate at | east one peroxi sone
proliferator-activated receptor (PPAR) function. Conpounds descri bed
herein may be activating both PPARy and PPARy or PPARa and PPARy, or all

t hree PPAR subtypes, or selectively activating predom nantly PPARy, PPARa
or PPARy. Thus, in one aspect, the present invention discloses a nethod of
nmodul ati ng _at | east _one per.oxi s ator-activa recept or (PPAR)
function c&RpfFERGOERECES! epﬁ"B‘fsmagIgﬁng&f‘Ol”ﬁ%félhg VBBREE Chom{eﬁpabmf:p dfipound  of
Formul a |, ségctofesiendatimdsiio regiftqnce opesringipagjaesture ivpiiech Refreing phesity: ceI I

prolifer at idRbbies, cdEetaliy}iyhe2 dbetds MgefMRARMILXPHEE Sinarom, dfshisiePRAR or bi ndi ng of

the PPAR Wh%h?%le%&é%? Ifor tpéat?.g l:a%vagéﬁ[a; &?s%!scs %Mdmghr@scﬁl? Eﬁke%s@ ra@agosclg‘&%h met hods

maybe nobdes di sease ssaﬁm cel l ng ar, assays,

bi ocheni calfoey §5pe dissgie °frFPé°"Tsf“f@éd‘sc*is‘?1 heﬁﬁ%ﬁ‘ﬁ%ﬂgé %’f&‘ﬂlé o5 figspp a885¢ T hvent i on
di scl oses tretitrdserpihchidingeptopein, and fungcaRPAR 2 gb]ctt forreat hedrflzgmately dszse or
condi tion Q@mﬁgaam&héuﬁlam irfhtis VGeodribRf dikrs dsdcinaedh oadiv Riesf ering a

ther apel'It I G %l r[u?{atory resgon € tc\>/ t% e %Hglb@&as% u]c%rat?vg E%quaegnagtfs, alr:u?{ ncl dls%e n@a

pharnaceutlca est er prodru er eof I n

certain e nﬁ‘t?tTF*rFéﬁ"nfE"‘strcﬁiFg 1f°I11YF5§t1°é.’§ﬁ5’e‘F&’tdr°mF ﬁlé“aﬁtFr@spéﬁT’gerieﬁVéﬁ’f df" Fdses
met hods: f ewmocragil gizan dpjubi OkorublcpvinndedrgrdBe Bl clrug gidickd hewgwEm hyegriexicding si ze from
smal | de ns %J&Pscﬁ}gﬁgr@dund-lghng, Gbretid vk inkl BimGhelest efuﬂkct absafphénn in a

SUbj ect; f Oérmnzl rgt{oegfsaltheg%ut[l%%&u‘)ﬁf %c%ﬁ%:ﬁ&d%pﬁog‘nu%rl i’r g}?or}, Q&P%%Qﬁégée%l%@ur eina

subj ect ; reatin es, especl i abet es,

hyper i nsul e i gou r‘f@’ﬁ‘é{lb%ﬂfﬁ’ %A-‘%*y?fé% s PRARY jyisre |P’ﬁfc’a‘§¥ﬁhéPPA§ﬁﬂP PARS.

hyper chol est er ohef@therfagct, the Baiion Griadigiosy aspuhd pf dingk Agemraliadi ng

vascul ar di56886ns t@rels@srqs%m R nRlesSture ofGHe@RRAEY fohtﬁ@frctvengén%e@eﬁt%ent Gf%r ebrovascul ar

? :, ZS? IS ﬁ g 2 1%:%% Ignf caorlldltlc?lil u ora ed B%)+ rpoqwﬁanﬁu of a FFA%{e lTPe mven% cm a?so dlscloses ﬁle usls etCt for

ncers 1n a subj ect; for
treating i ﬂ‘fIﬂpawﬁeftFewfaaac@@a@@éhe m"i’“ﬁ?ﬁ‘lfﬁiéﬁeﬁ'@““&%‘t‘rﬁﬁ?ﬁ me‘i‘“ﬁ'@ﬁ‘f’r&’f BEE e hritis,
ost eoar t hr idwkithg LOLcShifEhe LBL @8iglo gieditre enailidénkr tonorthblt Ly @ ibbitiessqlesterionf | amat ory

response t 9bs<§rbt§y§H% sdbﬁ%t lfSr)ﬁecreE)sﬁlQrnku@§ﬂe§stanééloﬁ§s§caﬁé bYoEd ﬁ@iuletld Supjdeffatitis, and
aut oi mune _di se and {eatl ng Opo ieysti c ovary
syndrome, EFH ‘i:*‘é“riﬁ %’ctes eépteﬂ %g’%%f &0 hyge”nsﬁ ySEma, Sﬁ‘}/m a-” associ at ed
organ i nj uﬂvllpldﬁ@%dnﬁyﬁchﬁ[?smla@é@l Efﬁjf*%cﬁ@mia%j“i‘] flveaseﬂﬁcuﬁmg Yierterligease,

hepat ot oxi chdi'()éclerclﬂy Rebiaghba dllsddda,g:ereﬂrd'\ljtsblﬂzy dlisess€, ekt A1 g andpaipidrahead] ilimgse  anor exi a

nervosa an 91 anH)!l el‘.tmoﬁregﬁé é‘é&%@'m&] lﬂhr@c@dﬂ Ql(lﬁ Qltad’ luné ane%m{lﬂj e%tl’ @Qre&t#ﬂ@
admi ni stratl on of eut

nd of
Pref erabl y™ Twoﬁlg}iﬁsﬁévﬁﬁlé“% “erg?u@ﬁma ?”ﬁ)‘('ﬂtf’sr‘l oftﬁoa'm%oﬂwdmasswatfd Wi of PPARa,
PPARS, and ofjaiyRytresshinflammpipre fegnompylo {jssuetitingy. Ws,luéﬂ@wsm dePi‘atyVéP"danot her
aspect, theudiiveatii-aninksibldiand litsthOsRs stk oHauadse, afmaktate patieresisaf

phar maceut 'rgp%%em CQJ}'(B%LSEOGI%SO@EJ}%?thoiuaam Haﬁedcammgurm@ya‘naeédur e of a

nedi canent revention or rea q di'se ition
anel i or at ebFPHOYE “WﬁH’ﬁ‘F P " PR WA&E% ‘Fﬁé’“ﬁr eFﬁ‘\al RS 5‘!’"%%“‘330” é‘l oses the
use of a  subject, all comprising the administration of a therapeutic amount of a compound of Formula . Preferably,

the PPAR may be selected from the group consisting of PPARw, PPARS, and PPARY, More preferably,

the PPAR is PPARS.

In yet another aspect, the present invention provides for compounds of Fermula I or

pharmaceutical compositions thereof for use in the treattnent of & disease or condition ameliorated by the

modulation of a PPAR, Such PPAR-mediated diseases and conditions may be selected without limitation

from those listed in the preceding paragraphs. Preferably, the PPAR may be selected from the group

consisting of PPAR«, PPARS, and PPARy. More preferably, the PPAR is PPARS.



conpound of Forrmula | according to the invention for the manufacture of a
medi canent: for raising HDL, |owering LDLc, shifting LDL particle size
fromsnmall dense to nornmal LDL, or inhibiting cholesterol absorptionin a
subject; for decreasing insulin resistance or |owering blood pressure in a
subject; for treating obesity, diabetes, especially Type 2 di abetes,
hyperi nsul inem a, netabolic syndronme X, dyslipidema, and

hyper chol esterol em a; for treating cardi ovascul ar di seases i ncl udi ng
vascul ar di sease, atherosclerosis, coronary heart di sease, cerebrovascul ar
di sease, heart failure and perl heral vessel ease |in a subject; for
treating cancer&mofeererieiy "eBiYd ﬁmc@%ﬁﬁ“°gﬁﬁmﬁ&ﬁ TREHESPETHY subj ect; for
treating ipnfdarhmatonycisbasesolitdspeiberdiogcdipickntable sldhameltieid arthriti s,
ost eoar t Nr ipf 1§, vaitd 1SORAR[0F 2 @S OLARS ﬁeksdﬁdbhuncaaﬁhldaltabsy}e phtfaBESad | nfl ammat ory

r esponse tocﬁtplousngsl‘rl\ave!EeJ 9afu¥sl%spt§e% Ll@%éal s't]]glLARger ative colitis, dermatitis, and
aut oi nmune or treating pol ycyst| cC ovary

syndrone, cli mattebripwet e %ﬁ%‘l’ié@ic‘?‘pﬂ’f‘ds VR AP O SR BRI 9% s soci at ed
organ i nj Ukdiyated aXproU(BlAR) Asdtiprd woeth seBiPAR &aelici] trmythe egnpigosistisiet ed

hepat ot oxi gtébﬁe? PHAXD GEdPOXRFL pllctéfagy, ki n&balyat.orﬁgs@:@&mm PRSI tl@&ﬂéﬁl ng, anorexia
nervosa and bulim a nervosa e
admi ni st r at*P'8H* &fjmea}miq‘ﬁ%lry pel clmlc"iméllﬁgw{’f’]g Fétwc Tohp e %'Dgﬂ&? r}g‘m% nula |.

Pr ef er abl y preferaifiy safdmmpulaten s 49%5%069‘%1?‘@&@@51‘% he group consisting of PPARa,
PPARS, and PPARysusdvbitie pptcafsesieidaliop the folfvengRiRARatecshe RIPARS. indlemtedy et anot her

aspect, the preggpi, "a&}y en Lalecg{lreﬂ raQMé oqjﬁ%ontbﬁ’llétmﬁ ngﬁg%o@f anfeaipsha | or
pharnaceutlcal co a di sease

f
or condi ti B AMEY éi’%’&lg’ﬁj‘d?rﬁag ?‘%‘ﬁ{f i a% °ther1m ot BS?A{Q“’ g@u tﬁ:%e[g% 4 nedi at ed
di seases amabomdischrtion o¥rs aontly erpie refes] e tCEACKR §WBUt |inmitation fromthose
listed in the prre&adia@gmma'reagﬁmhSmmd?a@ﬁlemtnltqn with imacyPRAR Ameranipi of el ect ed

fromthe _PARS and PPA More preferably, the
PPAR i s Pg%\rh%&IMI%QQﬁlcﬁgs a&@lafﬂ?no &%A‘R@)NHR Ry p y

her as‘E @t of1 nti opn are %F%goun QJd For mul a
|, pharmaceut i caf " ﬁléﬁ’élpta%\ fogereiy S‘HPU&%(’I“ 151‘113“1‘ EERT R Ty ACHIVE
met abol i t eshainbrdroghizn rdicsbinvipgat ¢rynon dekipboadsiawt camdingng ffPThéFOé%f”bH‘a’\H"ﬁg an EC50
val ue | ess atb@ene2d¥dragada st calbRARILRS ond 8RS Eidhedny twh it poditirhs sobkd  assay.

Pref er abl ybthe%?cng (—C%ﬁgﬁ Cjkl_%dé_ hﬁ\.{rﬁplgﬁgtaﬁiﬂlﬁé@ra&léﬁ%ncih&%ﬂcn?ll\ér&t%l fst PPARS.
Anot her as

AVenti on are conpounds whi ch [ate a peroxi some
proliferat B‘Fthyl%‘l?‘friy]vh’f 'é‘ffd‘F’B@é‘b?“%lF‘c( PPAR) function, V\/nerel n said PPAR is
sel ect ed from tThetegr bilpy.t orst sedmyonefr in ERRACD, rF*F’ARSﬂ alyethePpikRy . Pref erabl y,
sai d nodul %Léréﬁﬂhe't@m aﬁ)llﬁﬁideﬁéﬁd ek EﬁBﬁB&)f@iﬁBﬂIe AdkRematdarils ndwohaots. Mre

preferably lLation jis 100 o Areat er for PPARS.
Most  pref g?"é‘ﬁl’] mpox’émop "Hodul béltlsof‘yb(r;)io 'S %6&%!6?‘#1 b?{t%(ysgog’@t c?‘\;}e f or PPARS. As

used in thé‘e‘bf}"@%ﬁ‘tfeﬂ?ﬁé?fil%w&%weﬂ‘ﬁxyfwéy7“6 % ng terms have the neanings
i ndi cat ed: The Theten “4agydikoky,"asuseishesin hlenear in condingins rairs 1 o akoprdieyrat i on, refers

to a carbogyln.ab {hé‘&dlfk%otegl[aaﬂmetf"tln%!%ﬂyrlobher@]l(dﬁy&mupar yl, cycloal kyl, heteroaryl,
heterocycle, o I’The: te l‘i(oxyalkynpa!s t?sgdy hcrcm, al one or i corgbma or‘?‘ trgfear‘s ) a%cglkgx?r gl:[oppe
attached to the parent molecular moiety through an alkyt group.
The term “alkoxycarbonyl,” as used herein, alone or in combination, refers to an atkoxy group
attached to the parent molecular moiety through a carbonyl group,
The term “alkyl,” as used herein, alons or in combination, refers to a straight-chain or dranched-
chain alky! radical containing from 1 to and including 20 carbon atoms. Alkyl, alone or in combination,
refers to an alkyl radical which is optionally substituted as defined herein. Examples of alkyl radicals
tnclude methyl, ethyl, n-prapyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, pentyl, iso-amyl, hexyl,
octyl, noy! and the like.

The term “alkylamino,” as used herein, alone or in combination, refers to an amino group attached

to the parent molecular moiety through an alkyl group.
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carbonyl is carbon. An "acetyl" group refers to a -C(O CH3, group. The term
"acyl am no" enbraces an am no radical substituted with an acyl group. An
exanpl e of an "acylam no" radical is acetylam no (CH3C(O N1l ). The term
"al kenyl ," as used herein, alone or in conbination, refers to a

strai ght-chain or branched- chain hydrocarbon radical having one or nore
doubl e bonds and containing from2 to 20 carbon atons. Al kenylene refers
to a carbon-carbon doubl e bond system attached at two or nore positions
such as ethenylene [(-CH=CH), (-C.: C) 1. Exanples of suitable al kenyl

radi cal s incl udg, %mh%pgiafbo@( ARCMEboy, %Rusgﬁl%ax BQPE M sinachs, il 4 enyl - and

the |ike. The ter erein one or ‘c nbi nati on,

refers to &K gPyeyitacket ey P*F%H’i“’(‘?a"r‘a" mgFEPRYE 2 phET B HPRRIE O U eI ef | ned
above. Examphdsecidficadenytzaddislcalokyl et her radi cal s i nclude nethoxy, ethoxy,

n- propoxy, iso pf‘h@ Q%‘ﬁlky[éﬂe D44 Bﬁd(béremi Sde B WhlcOination B€Feri b QX:¥hied AipKatic dadup OXY,
et hox yet h O?(XI’VCCI from |a &rat%y ¥ bkagchc%gam Sql)l(l‘ytéd hgut {%Qr%(% Q&%S’ %i Y\t%toprgg(ré/ ]%E]tm)qg( r}rlbl??ﬂ d the

i ke. The one or 1n conblnation,
refers to Hlﬂhiéﬁ“‘kb%ﬁgr oup att ached to the par ent nol ecul ar noiety thr ough :
anot her al koxy T etfakfikee @ s eglnkaboxy@ inleyrhbjrdationgeferste eh dieryedrayp inal one or in

conbi nat i OQpic & &fosh aloR ofthe Erbd%¥onAhBI Bond ﬁeﬁ&l%mﬁéjnote@t(; RgchRBEIRAN 23R ecul ar
noi ety throu%ﬂﬁ%n al kyl group. The term oxycar bonyl ," as used herein,

al one or iHK? ination, refers to an al koxy group attached to the parent
mol ecul ar noi et Te et SlidHiaLE s RN YPBRIE: Comf@tionapTr to ap lky) group siecheis o
herei n, al e paént hdlec@ Mbiktn &tougin sulfingifipexys t 0 a strai ght-chain or branched-

chain al kyl r adhyg Al Gl l@dn{;‘l”%gdﬁé?m dork O iRREbibAG], Ml Bty 41 S@pbON at ons.
Al kyl, alone or In Lo an al kyl radical which is

opt i onal | y* &tk e ‘l?f‘eétd“dﬁ%’?ﬁ‘@?‘?mgﬁ‘gﬁaesr“{é HEBanpl es of al kyl radicals
i ncl ude net hyl , Thetetry/klikylthiopaseisg herein, %@ﬁ?fmmbmah@nﬁefﬁfw’ an gligbBeRtiy R-%c- but yl
tert butyl radlaemewn,thencﬁma@rﬁyis,dcfiﬁ&i)ﬁww Exa@@ibsyoF suita0o yikyl eovethdr hdicdsiiddede The term

"al kyl am ng.q.1 28 eMﬁtaq uf;s?ogﬁem@uso@rhpgﬂ@o QEutﬂtﬂo agmlaatskm ihkensuli@ an amno
group attac of an al kyl group. 10

The term" ‘éﬂl%i’ffhéiﬁ‘f"b%ﬁ‘fﬁ?’l‘yg 0%%36"[’”@101(g’ﬁ’gﬁﬁntoxyggoxyé%hhd’ aﬁgtlrd%ll fi, alone or in
conbi nati on, r efhetesn “plgrdyi alonglokiy pombingsirp 2lee Pt tvBbInFien. e t‘?’da‘r“’eﬂhtchwfecul ar
moi ety thr &h&@iﬂ:d 2t BydResh ra@aDHdfang ofeXa Ak €ifle BfndsSbihnt GIiQ RS rably A Lrd @0

met byl car an%ﬁﬁ%ﬂdAlﬁﬁWne pe@ets@oomm;ma bl atathsyAt mgmsmoagucyaed herei n,

al one or in conbi nati on derlved

froma str&Pgaee 66 2 Eﬁ)e]a"a‘ﬁlﬂ‘ﬁ ';1"‘"‘%’3{ 6‘? 3P Eaudﬁ QEI‘PSEP‘FPPSBL Fy&%ﬁ‘ %eﬁ at two or
nMor e posi t busms:yl, supoti-ya sentyrrbtinphterleyl @=rGpryienty g, Stresthigbetygt ks bxefed, " as used
herein, al QRE-200, nixpn-CANDLMRIOMN-EERRSItd an al kenyl group in
The term “amido,” as used herein, alone or in combination, refers to an amino group as described
below aitached to the parent molecular moiety through a carbonyl group. The term “C-amido” as used
herein, alone or in combination, refers to a -C(=0)-NR; group with R as defined herein. The term
“N.-amido” as used herein, alone or in combination, refers to a RC(=0)NH- group, with R as defined
hergin.
The term “amino,” as used herein, alone or in combination, refers to —NRR', wherein R and R’
are independently selected from the group consisting of hydrogen, alkenyl, alkoxy, alkoxyalkyl,
alkoxycarbanyi, alkyl, alkylcarbonyl, aryl, arylalkenyi, arylalkyl, cycloalkyl, haloalkylcarbonyl, heteroaryl,
heteroarylatkenyl, heteroarylalkyl, heterocycle, heterocycloalkenyl, and heterocycioatkyl, wherein the aryl,
the aryl part of the arylalkenyl, the arylalkyl, the hetercaryl, the heteroaryl part of the heteroarylalkenyl and
the heteroarylalkyl, the heterocycle, and the heterocyele part of the heterocyelealkenyl and the
heterocycloalkyl can be optionally substituted with one, two, three, four, or five substituents independently
selected from the group consisting of alkenyl, alkoxy, alkoxyalkyl, alkyl, cyano, halo, haloalkoxy,
haloalkyl, hydroxy, hydroxy -alkyl, nitro, and oxo. '
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whi ch one carbon atom of the carbon-carbon doubl e bond belongs to the

noi ety to which the alkenyl group is attached. The term "al kyl sul finyl,"
as used herein, alone or in conbination, refers to an al kyl group attached
to the parent mol ecul ar noi ety through a sutfinyl group. The term

"al kyl sul fonyl ," as used herein, alone or in conbination, refers to an

al kyl group attached to the parent nol ecul ar noiety through a sul fonyl
group. The term"alkylthio," as used herein, alone or in conbination,
refers to an al kyl thioether (R S-) radical wherein the tern1a|ky| is as
SrSI Ih;?'([jhlagov:t h?ﬁeﬁ?{ “ammoe(a salél Iuﬁtecf]}.lerem a ones % :nrc%m%yﬁgtleoh Pc ers t(I; z?‘n%llm% Fl%lﬁ atn acheétl de

i so- butyl t HP&e Paé“’é@“’bﬂ‘!ay‘}“t‘wtbf‘mgf artkylggey | t hi o, et hoxyet hyI t hi o,

et hoxypr opoXxy etrhedrintieinocgbdnpXarplerbony & bdveon redhybre biiocombicktiorhefel th e, The
term "al ky %hno-sub@#tu%@@ar@ﬁyl érSlpo;@Htlh ﬂ@&ﬂu@%mulﬁ:hxpdagpﬂﬁar}‘ oF‘seSerm%r'aﬂﬁB Lep, refers to

a strai 9 ht dzgrnﬁnug s&stﬂie:gs salec(geg g’cf»)m glfyga%bﬁr kyl c ll%locir}clg%llal%ﬁ radlﬁa% anﬂ% %ne or nore

triple bon
Al kynyl ene ref efiettn’ aéa“@’a’l‘”lﬁbﬁwkéléﬁfﬂﬂ ﬁs%ﬁdlhﬁ?"ea‘%ﬁ"d“ SpbigBipe efer o at‘\%%' p03| tions
such as et hydyitednel { thdatent GeoleculadmiEtythroufixampinggroaf. al kynyl radi cal s incl ude

et h%/nyl 3 plr opy nﬂe,tennyﬂ@,&y gr“sf?my} " as ustawexxéﬂlaﬂbonetfclr in c%%?mn ﬁeféﬂ to m\lq%,nf yn-1-yl,
pentyn-2-y utyn-1-y exyn-| -yl

hexyn- 2-yl %%ﬁég%dé"‘i}(wy"p“%mée "Y"feﬁt}fr%lﬁlfa“ ﬁ‘yﬁrf’ and the like. The term
"am do," as usedhdiep gyl afI‘Mékybras‘uﬁﬁd@mel%mfiﬂdﬁ“b‘ﬂ’a@é?@“%“aé}ﬁgf&m no group
as descri befachddeliepwirat haehie cok® thtohg apaktyesadup.nol ecul ar noi ety through a

car bonyl group. TH;% t‘a?aﬁkmam:%’ %Fnagﬁlgl%ou $8ka hg‘%{ gbxﬁ or 1@&091&@2&1% rebeld toan

conbi nati on, her ei n. The
Carm N APl S A i eRT T gl P <SRG AR GRS PGP ot
RC(=0) NH dtotsfjucdpithhviRests defined herein. The term "anmino," as used
her ei n, al one Omheitdin CRUMPlidARt or ORIyl 3s ts@ hdERRalpnewhie Eednbinatibh, aned tdRn  ar e

i ndependent,ly,, FL@&L@M,iemnro{eaﬂagﬁl&whrs@mamdag@g& hydrogen al kenyl ,
al koxy, al koxyal k

, | ky| car.bon |,
ey LAl kenyl o Pk FaaT o e o e o BT M ErE ARy
het er oar yl aMeéfFiy!to?p ah@bfél*(tﬂe@rpwnam%wlar oleisty érasghpsti@s atdm. et er ocycl oal kenyl , and
het er ocycl oal kyirhe e ka3 bitary@lkshl,” as dsdd@cralk, YlbnePéih tomBihatibd) efedtdph akikenyl , t he
arylal kyl, g %attlﬁéd?eﬁﬁ’e%r&ltﬁoi&cth@r nll?e&%{r&a{a){hkﬁ}lﬂ gFoupOf the heteroaryl al kenyl and

t he heteroar a et eroc?{ t erocycl e gart of the

het er ocycl oal keﬁVIte"&r?H‘kf’W?r Wot BrEty {Eingiep ik °?,‘%1':}‘Fatb°é rg%’tt%’f‘? faf‘ifﬂfubstl tut ed
with one, tfyoylaardiye@-C(@roigmhictghe tﬁmV@al@UH@Stfhetsueﬁﬂa@e Bivrd eyesnBramel¢syfansel ect ed
fromthe QgrRKky&ORS] BdidaRe beikylalds@myl(Z ordbk @tymembisensy il ekayilycarbdlykdas). cyano,
hal o, hal 0al koxe Al Bloli Xbe s MALD Kbt of N BRI, Bl Wl sl BB OX0. 1 1

The term "ani no ué eréin one or I n _conbination, refers to
an am no grfrﬁ'ﬂ&a&tlf %‘W@Eﬂa’kaf‘eﬁa"‘f"ﬁ%‘c rigrsush o B RO PET PR ugh an al ky!l

gr oup. (hydrocinnamoyl}, 4-phenylbutyryl, (2-naphthyl}acetyl, 4-chlorohydrocinnamoyl, 4-aminohydrocinnamoyl,

4-methoxyhydrocinnamoyl, and the like. The term “aroyl” refers 1o an acyl radical derived from an
arylearboxylic acid, “aryl” having the meaning given below. Examples of such aroyl radicals include
substituted and unsubstituted benzoyl or napthoyl such as benzoyl, 4-chlorobenzoyl, 4-carboxybenzoyl, 4-
(benzy]oxycarbony])benzoyl, 1-naphthoyl, 2-naplithoyl, 6-carboxy-2-naphthoyl, 6-(benzyloxycarbonyl)-2-
naphthoyl, 3-benzyloxy-2-naphthoyl, 3-hydroxy-2-naphthoyl, 3-(benzyloxyformamido)-2-naphthoyl, and
the like.

The term "aryl", alone or in combination, means a carbocyclic aromatic system containing one,
two or three rings wherein such rings may be attached together in a pendent manner or may be fused. The
term "aryl" embraces aromatic radicals such as benzyl, phenyl, naphthyl, anthracenyl, phenanthryl, indanyl,

indenyl, annulenyl, azulenyl, tetrahydronaphthyl, and biphenyl.

12



The terns "am nocarbonyl” and "carbanmoyl," as used herein, alone or in
conbi nation, refer to an am no-substituted carbonyl group, wherein the

am no group can be a primary or secondary am no group contai ning
substituents selected fromal kyl, aryl, aral kyl, cycloal kyl,

cycl oal kyl al kyl radicals and the like. The term "aral kenyl" or
"aryl al kenyl ," as used herein, alone or in conbination, refers to an aryl
group attached to the parent nol ecul ar noi ety through an al kenyl group. The
term "aral koxy" or "aryl al koxy," as used herein, alone or in conbination,
refers to an ar g f.ached to t ent. nol e t hrough an
al koxy group. “?@rﬁﬁgg?’\ﬁ | WO Hg wFQ (mﬁmWGMMM%%ngg%ggggly alonegor
in conblnaewunmﬂ%%ﬂeb$ﬂﬂbm%ﬁmﬁFVﬁY&P&ﬁﬁCH%TﬁQﬂﬁed to the parent nol ecul ar
moi ety t hrough a4 teah KigloxygJraouspl herdih @lote@r intoibinaibk yefeatd an el sonp dtashsdliathk yl ami no, "

as used heggl, ole%ﬁlmg,etg?{hmhgaampgaﬁmIon ref ers to an aryl al kyl group
attached t& the par ent h anitrogen at.o r];hd\/\herein
y

the nitrogen at BT gv ‘§' | %Wewaf{’ﬂy%m cFnbgelnon’r e e rﬁrqug | i dene" or
"aryl al kyl icdempeerdt meigulgraneidty Feughiasulfop] g#¥@ or i n conbi nation, refers to an
aryl group att aphedh Geitidras lﬁk&l?ﬁﬁﬁ,amwiﬁbdnﬁmaﬁﬁmiﬁsyo dnlnyiurginatiachedad ey | | dene
group The taegnmmle%%hglgt“hmggas@fg,.amglryI al kytthio," as used herein, alone or
in conbi nat't on ers to an. 2 % Jroup af 6:’élchelfit ’8({ tparent

mol ecul ar noi et PEERBOTER & Isl’u‘F‘f ﬁg‘l‘s"g %Qr{ﬂ a%ﬁg"{)" PR dr Sy Ny T 0

"aryl al kynykicdl Calg dasedirdmebengpog. Exwplﬁwechéfbei‘%qth’e@ﬁfiﬁla‘ﬁlé’ﬁz’@‘f‘az°}°ef ers to an aryl
group attached 11@tenbr®- daxaaru@masuanlheauhi&feonmoehyanbmfemugh-am'(omRkynyI group. The

term "aral kox Yled herefS used herein, alone or in conmbi nation, refers to
a radi cal py‘ﬂt%%q’sf)%r rﬁlj "3 ar aI ]C% n which,.t Ro% Cgh{ar %I kyI " has
the signifi canc@eﬁf%é‘?‘wﬁ%{/éﬁ.“ %fﬁ‘blaé o?c"ﬁlﬁm”m&’?‘ éfeffé SEA % adi cal are
benzyl oxy c aitbavytiingdhergip. Cbz) and 4- net hoxyphenyl net hoxycar bonyl (MJXS). The

term "aral kanOY’l‘hc ternSarbbiR tash @8 Rirdi, winth Q€ inElided Hrm@IQANIO)RInE Brombiredeess t 0 an
acyl radical. ed from an aryl substituted al kanecarboxylic and such as

benzoyl , p enyféce 1, 3-ph propi onyl hydr oci nn "
4- phenyl but yryl Thc(e‘Z“ r‘i%‘l H;S/st‘}é}fré‘f‘ﬁfm“&"%ﬂ %Irg'ﬁﬁ/‘ﬁf’%%of’ﬁﬁag?ﬁgmfylﬂe anio,
4- am nohydm@lnaslrsrmaarmwxyhc acfd saf t AR R ydvoely” stsinrTefernto y RO hdroehghdqRigas The term

tar Oyl " refghs hErQn aHvcaeydxyTsadh GRls deCioyatkdupsaiit:aR is sddeileC@reboXyl i ¢ aci d,
“aryl” having the NEannq, ol ¥en, DG XML 6.0l guch aroyl fadi cal

i ncl ude substi | “and unsu t ho t’, as benzoyl,
4- chl or obenzoyl Th"'?fmbéﬂ?ﬂ&&bf’éﬁ?@iﬁc}“’ aﬂf’“e T BEAZY %Vyf&f%{?tﬁg tim;lge"r‘i’%] Y

1- napht hoy katuraed naphtlizayjdyslic 8-tiraslibaiyadieahyeyiain brolydyctic @it eqnizpd fWéelrEbonyl ) - 2-
napht hoyl , 1\3&@@)‘%}”0@%&? %ﬁ&%rﬂ@hﬁkmbe@aﬁ%&ﬁ%ﬂo@oﬁ%h byt fused ring

3-( benzyl OX f of % 1s org?téc}lallg subsﬁ‘% ed %Q%Lc’i hel%ngxatL gotlswﬁgyclo;ll-ﬂ?ra&]&fs mclucﬁzr yl", alone

or in combiat I on aro system contajning one, two
or three r Fﬁ‘i‘@@“’%‘é’?’@“ﬁl ‘§’E|‘&Pﬁ“t¥1 °W3%V°‘H’§Pt%’t°fta‘é‘?‘iﬁ’ap et ARFo T S Bendent
manner or &ayankyean Bisie. “Bifhi:” atdérippelicAssybet hemafripreant@ded frigivat iod fsddipzal s such as
benzyl, ph %@L\Q\s’, sull AP RYbnapt BN EAG RV ApthaiAD BRRINLs e YolilticybIR Gaukibniered)
saturated or partially unsaturated type. The latter type of isomer is exemplified in general by
bicyclo[2,2,2]octane, bicyclo[2,2,2]octane, bicyelo[1,1,1]pentane, camphor and bicyclo[3,2,1]octane.
The term “cycloalkylalkyl,” as used herein, alone or in combination, refers to an alkyl radical as
defined above which is substituted by a cycloaikyl radical as defined above, Examples of such
eycloalkylaiky! radicals include cyclopropylmethyl, eyelobutylmethyl, cyclopentylmethyl,
cyclohexylmethyl, 1-cyclopentylethyl, 1-cyclohexylethyl, 2-cyclopentylethyl, 2-cyclohexylethyl,
cyclobutylpropyl, cyclopentylpropyl, cyclohexylbuty! and the like.
The term “cycloalkylcarbonyl,” as used herein, alone or in combination, refers to an acyl radical of

the formula oycloalkyl-{C=0)~ in which the term “cycloalkyl” has the significance give above, such as
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i ndenyl , annul enyl, azul enyl, tetrahydronaphthyl, and bi phenyl. 12 The
terns "aryl carbonyl™ and "aroyl," as used herein, alone or in conbination,
refer to an aryl group attached to the parent nol ecul ar noiety through a
carbonyl group. The term "aryl oxy," as used herein, alone or in

conbi nation, refers to an aryl group attached to the parent nol ecul ar

noi ety through an oxygen atom The term "arylsulfonyl," as used herein,

al one or in conbination, refers to an aryl group attached to the parent
nnlecular nDiety t hrough a sulfonyl group. The term"arylthio,” as used

herein, alqpg gylaaﬂongomah%gtal&w Bl Rhdnd9, B Alkh,aB00UR G hached to the

parent nol ecul a a su Béenzo" and

"benz," as EBHTE é‘feﬁa YA RETGY TRy ﬁ&fri‘héﬂ? -6 ?aélfﬂé’i"‘ spighelife di val ent
radi cal OBHL= d@kitwmthstr ermd ndresienc orffx@mphaden. jefas lowdakdge myletyhi ophene and
benzi mi daz laikoki BetdrQFybky, £3d 6 R IBWy att-Bi8d uaeﬁboﬂegr@jp al one or in

conbi nati on, refl'l'%l:rc%n 69‘16 %QHNBGHC 0191[1 &%Qms}{mon Qfers rt‘%:m oxgtgrou %gg';ng wl.:ei n. The

term"N-carba as useq n, al one or ers to a
ROC( O) NH @Ptﬁifﬁ““ke%‘taﬁ“rﬁt"&% defl ned herein. The term "carbonyl," as used
herei n, when al @neenn thelb.liet Blgloteny mrpbed pers( @)nktpr imqaalbinafioncefabiofadiBprl.s a - C(O) -
group. The t er NrheGert DO¥Ykoxy,”@Susdd% 86, BISH:G} iﬂcom&ﬁih@tf Refels@ 7 h@(ya@)y@ﬁluﬁ)r t he

correspondi, r such as is in a carboxyllc acid salt.
An " O car bot%ly ng% Ea%y“ko%%u%m@g%%wl@x@na° oup, where Ris as defined

herein, A "C ca%ﬁéfii‘?"halﬁfl‘kéluﬁs PEREFY oy ogin G@(’@t‘t’}?m&rsﬁfﬁglkx}\ﬁéﬁaéhawﬁ e as
defi ned hemeining asBef@ed abevarvlicgipamer toralydrugasdrehe et Rith :ahigiRe S@ifidaly conbi nat i on,
refers to e%cedTa@noﬁﬁQMk mﬂom@i Jﬁwmayhauﬁ&yluaﬁ@ﬁs h%@&h&alkﬁka&@ﬁ f8bnel N

BIOSBICP?E:I 8::] {rq:;lg mgytlave eithe; n10?o, }Slrcnao Cgctro WHLB)I' ra}om w;tlnx he raglca ; ahalod monocycli ¢,

erern eac fBl%ety contai ns
from3 to Myhabaﬁiw@fdécela'ﬁwa% frpar e of by are ha&?atroﬁwamwm ?fgrffm%ﬂ@r s and whi ch
may opt i onakiias. Bemes bzt refpalelineida fuorosiypthill @itnandvieti, tiduoopétiyonal |y _
subst i t ut eghi@snetk fdldﬂl@x@m%r @i'cl'norongeﬁﬁmc!hﬁl%mgﬁyl %&ﬁ?ahuo%tﬁ}] cﬁaJtalﬁMJrop{oFﬂﬁj,' cal s include

ot anr oo bR G BB R e D RDT R R GIRE Ve v

"Bicyclic" dlél#ﬂﬂf’l"‘ot’ﬁl‘%‘yleﬁ“‘iy’ém” w5 fpgdelotpitipcatbyd srapattichet et fipeimererdsiiied- ude bot h
fused ri ngExasyisdiRhBs flustitkhylas (dEBghyEanaylal(ere;), cactadydi-ormapt-hakl ene as

vel | as thﬁeﬁﬂ-:!'ﬁx&nﬁ%%f's&h KBk }a&‘q&m;@&fe‘éﬁloroﬁéﬁyﬁf @r&#o@tbﬁrﬂus}él{ew al Iy unsaturat ed
type. The | ener al 6

bi cycl of 2, ?gﬂ"ﬂ’(‘?@;ﬁ%mrﬁ?c&?’% Iolftﬂﬂ‘?m?ﬁ‘yb&?g'ﬁ’g’d“’gia'@ VelsT 1, 1, 1] pent nT e, carrphor
and bi cycl o[ 3, ZIhjerc hanalyleatbyl t appspd Hereip.colomcer koypbrebinkiioh,, refergioa habely! revpe | n, al one
or i n conbidaatd toMs pafeRfRic&ilat Moidnhrdlgkydabbdrb:@al as defined above whi ch is

substituted b y ﬂe Q%C'Lge%aiw,l' asru%ﬁl Le?e?nl, al(%!s, OI‘%?JDJIIQ?&QOH?]Q’B% %'a stﬁ?fe%[g?éhl.e 0% of such
branched chain, or cyclic hydrocarbon radical, or combinations thereof, fully saturated or containing from 1
to 3 degrees of unsaturation, consisting of the stated number of carbon atoms and from one to three
heteroatoms selected from the group consisting of O, N, and 8§, and wherein the nitrogen and sulfur atoms
may optionally be oxidized and the nitrogen heteroatom may optionally be quaternized. The heteroatom(s)
O, N and S may be placed at any interior position of the heteroalkyl group, Up to two heteroatoms may be
consecutive, such as, for example, -CH2-NH-OCH3.

The term "heteroaryl" embraces unsaturated heterocyclic radicals. Such unsaturated heterocyclic
radicals, also termed "heteroaryl" radicals, refer to 3 to 7 membered, preferably 5 to 7 membered, rings
wherein at least one atom is selected from the group consisting of O, S, and N. Heteroaryl groups are
exemplified by: unsaturated 3 to 7 membered heisromonocyelic groups containing 1 to 4 nitrogen atoms,
for example, pyrrolyl, pyrrolinyl, imidazolyl, pyrazolyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl,
triazolyl [e.g., 4H-1,2,4-triazolyl, 1H-1,2,3-triazolyi, 2H-1,2,3-riazolyl, etc.]tetrazolyl [e.g. 1H-tetrazolyl,

2H-tetrazolyl, etc.], etc.; unsaturated condensed heterocyclic group containing 1 to 5 nitrogen atoms, for
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cycl oal kyl al kyl radicals include cycl opropylnmetlryl, cyclobutyl nethyl,

cycl opentyl net hyl, bycl ohexyl net hyl, 1-cycl opentyl et hyl,

1-cycl ohexyl et hyl , 2-cycl opertyl et hyl, 2-cycl ohexyl et hyl

cycl obut yl propyl, cycl opentyl propyl, cycl ohexyl butyl and the like. The term
"cycl oal kyl carbonyl ," as used herein, alone or in conbination, refers to an
acyl radical of the fornula cycloal kyl-(CO- in which the term
"cycl oal kyl " has the significance give above, such as 13

cycl opropyl carbonyl, eycl ohexyl carbonyl, adamantyl carbonyl,

1,2,3,4-tet Jgaﬂlpﬁé qr[dg%,lzisoﬂxﬁﬁﬁ dﬂ‘&}élﬁyl bgnztﬁlld}.'azofyi quinolyl, isoquinolyl, indazolyl, benzotriazolyl,

ac et am do-1,

1- hydr oxy- f’”?z"b\?pyﬂdaf'é’f‘ FEnlrerad B ﬂ%‘ﬁi‘?’?'ﬁ’éﬂ - SfonfeEtef § R&memised t er m "ester, " as
used her ei fhsterghapsrecliogrovpyrogamtzianaydensigm, foedxande, fyomadfurgl] deo Xasaturddd  kaax y

cycl oal Koxynembral RiteRiopeRNYeroudehaflB} £4.BG Vi6th, Q&)&Mmﬁg El@eﬁ)h ed,; &n@atu@atc@ anbonyl

Th t f t
an oxy o o b Sk ARG ol BB A1 T SRR O, [ orers 1o

"hal o, " BH&‘F -8 ‘Wl "So’ii?!yb§’§‘€lazﬂélr["eﬁ A2 4grediprelyip 3.4 ?ra%#m IRgtodidzoihef ers to F,
a, Br, r etp. Jete.; Trispdrated lcwﬂéhhéhetmbyklmg;ouﬂk caiining bd 2 heg®@iatans Al DG niddged N
conbi nat | Olpmd[es. edfnsoxizaylamk):a;la&)ﬁbliﬂy&c]glﬁﬁturlated 3&5 k- ﬁ.@zﬂ%ﬂd ﬁcEérotnE&f%cyQQ R mol ecul ar

moi ety thr Qc}ﬂgliﬂmgp‘coQWE?r%Qm%Q WOSIQTgf(:n al?oms ﬁ:a exam‘(ﬂe ttho[%| thw{%ﬁon(F[ S ﬁer ein, atone

or in conbination aritn

defi ned abg‘{?@a’ﬁ}ﬁler}%‘i HagH g Sﬁlmd@zoﬁg B Brfdydiazpisk ”?S%Pt%@ﬁc“\?ﬁd P?‘P"O(iycg‘al ogen.
Speci fi cal kyups entfiniaciaed? sife apmyrahiab beddesnl aiomelje g abeaminlaxslyl, Beagbthpabzyipal oal kyl
radi cal s. Ae. Hﬂiﬁﬁ}mﬁé R ke laisd B GAbdical Qﬁcrc(h&@ocy@lx, @amls%re fﬂﬁ)ﬁvxtp@r &qhd her an

i odo, bro Q;lodJ 81 ﬁ?sléd bnﬁalgﬁgcaaﬁnol”r]eano@u ri' benz&lfiene/ angt(fle like. 0 and

pol yhal oal / sang halo atons or a
conbi nati on of e e PasevRkey” sragibeer. gionemea?ﬁmb@@%fefeﬁén Gl eewdi cal s
i ncl ude f| sedheitetinatent ngiefulatrowiautipbuglydn alkényligfdupior onet hyl ,  chl or onet hyl

di choromet hyl , leﬁh‘h@gr&%ﬁ(wl as u&eﬁ hebo, QJnQWJaMILman&eﬂgfte@to 2HOL QST JP&GL
hept af | uor i chl or of I uor omret hyl”,

di f1 uor oet %Q(ihgdqy&?ﬁarig rno!ecu%r m?‘etytldc’uélm“ amxxégrﬁ%}’ and di chor opropyl .
"Hal oal kyl ene" Tefay ’éct@c"tﬁryé kﬂaﬁdﬁ%ﬁ”ﬁ’ei&?ﬂb?lm greerioaekathédratl fwe or nor e
posi ti ons. attadkxigent resnt imaigduladevidy tagiomeikhybene (- CFH ), difl uoronet hyl ene

(-CF2 -), chl Or@é‘ﬁ%h)(Jt@da@lal((ﬂlwl s hse@Rfin, A€ot c&@mna@ﬁqgml t@§he93foal§IUCh
Dr onet hyl, fluoronethyl,

hal oal kyl radi

di f1 uor one%rﬂl{/’ft%% dsto,f FEua(r)ePtom]ef%ar’i"metyrrﬁri"g%a"talk?]’.'f fié¥Fet hyl , perfl uor odecyl and
the |ike. The tlagtm” PP&F"G‘Q'I"W}/I%‘&%?SWS/F‘O“ owi copgitiioh efesitos, hetgbasherowr | n

conbi nat i oaracheded tBrpsreit aolaculmahoralityibh 4 boE4 atoﬂi tached to the parent nol ecul ar

noi ety through T@et@rﬁﬁ‘ﬁ}:%:bwylsﬁgr@“ﬁs usdd Woreih, %fm‘?@ r AELBLARLK kéﬁjmtoa]%ﬁ Hﬁed herein,
alone or in co to a sta Ie stralg anched chai n, or

cyclic hyd%r°“33{rg%'eﬂ°ﬁ1 ’%Tm&té‘]"%“ Fm%“’('&vrﬁ)’f’%%lﬁ” Y R eof fully saturated or
cont ai ni ng frorffqtermg é?etgf’fd‘é@i*@e@d étershmesaitiy Phateioeyple,” & 1vé hostri argewin t he stated
nunber of caron, Atheas taRghrfiidRi0R ensi@add b @Ry unbfie% adl.ok, S8lieet ed fromthe

group con Srhc%&lfc ﬂgerég;c!ipmdi% cox@'cﬁlrglg‘g'ﬂleaé ng, p%Jb@il 1 4E Qﬁ mgjc Erréfglgo% t(?{l d sulfur atoms
heteroatoms as ring members, wherein each said heteroatom may be independentiy selected from the group
consisting of nitrogen, oxygen, and sulfur, and wherein there are preferably 3 to 8 ring members in each
ring, more preferably 3 to 7 ring members in each ring, and most preferably 5 to 6 ring members in each
ring. “Heterocycloalkyl™ and “heterocycle” are intended to include sulfones, sulfoxides, N-oxides of
tertiary nitrogen ring members, and carbocyclic fused and benzo fused ring systems; additionally, both
terms also include systems where a heteroeyclé ring is fused to an aryl group, as defined herein, or an
additional heterocycle group. Heterocycle groups of the invention are exemplified by aziridinyl, azetidinyl,
1,3-benzodioxolyl, dihydroisoindolyl, dihydroisoquinolinyl, dihydrocinnolinyl, dihydrobenzodioxinyl,
dihydrof1,3]oxazolof4,5-b]pyridinyl, benzothiazolyl, dihydroindelyl, dihy-dropyridinyl, 1,3-dioxanyl, 1,4-
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may optionally be oxidized and the nitrogen heteroatom may optionally be
quatem zed. The heteroatonm(s) 0, N and S may be placed at any interior
position of the heteroal kyl group. Up to two heteroatons may be
consecutive, such as, for exanple, -CH2-NH OCH3. The term "heteroaryl"”
enbraces unsaturated heterocyclic radicals. Such unsaturated heterocyclic
radi cals, also terned "heteroaryP" radicals, refer to 3 to 7 nenbered,
preferably 5 to 7 nenbered, rings wherein at |east one atomis sel ected
fromthe group consisting of O, S, and N. Heteroaryl groups are

exerpl 11 Sl UARAMM LA, Lol IRIRSL S0, DELGIOTRARGNRLLG, O oups

i mi dazol ylI ,PRs{AnziPRygroholiyy qnéy e ike e hetprogpel grups Hyba SRHFRAIY subsiyiFdgalss ny i |
triazolyl [sescigjeally dtibiled?, 4-triazolyl, 1H 1,2, 3-triazolyl,

2H-1, 2, 3-tri azolrtlerm Blerodyt QIR Z Ok Yekd HeiBin Qlonebbtn b bln@ %R rdfdrs to = iR lBE r azol y] ,
etc.], elC o Nsalilaled, sondensed eLeh apyaLis, oroup contalning 1 to 5
nitrogen at®onk, .for 14 exanpie, I At 51}1 , o s%_igncf()rl yl, indolizinyl,

benzi m dazol ylI , TédE RGPl UEHEIyrein, pleng A topPinatipe s e haved i |

t et r azol opyeraugkeizchadyd the{parerg meleculetercaz togh an dsygiqpwr | dazi nyl, etc.], etc.;
unsaturated 3 t Q@B Qshicy el BLONRNAEKE! ih LmBhAUD RGN AlMlAG AN OXygen
at om for edzc(t%rg)alboevé in%irc.:haa?%z!sf one }H/Erxleh atc%'g igfe 1 c}a“l %g‘keltlei;oac‘}c oqad%altasode Ine arlggvg,b-er ed

het er ompnocyCli ¢ groups contarning a Suliar> atom  1or axampie™ hi enyl

et c.; unsatstff FPEEP Guyinegyl. igrapdinthispdrr e ad b eedielike gr oups containing 1 to
2 oxygen atons @ntkrd hbtegoddciqaikiiideg.s ik ugt B, aldndr in @XEmpdnciefe®0akdrotlcle

i soxazol yl ggrowﬁihe@m%}ﬁ!are& ﬁol&ularn%ic%th%u%@gigﬂ&% éﬁlup. 1,3, 4- oxadi az_ol yl ,

1, 2, 5- oxadi azol ¥1I Yerr ‘%tdeézi]nq,taes.uéed%nsa urate bcotnder}sed het er oc‘%c.l G groups
containing 1 to 2 Oxyden Atons. and 1 t0 3 P TrOden” ©at°shEe Fary e
benzoxazol y¥2singepreradiiayol yl , etc.]; unsaturated 3 to 6-nenbered

het er ononocycl i The grnotpisoxy, CBnict hafingont drén c2misiatidnteferafooms and 1 to 3 nitrogen
at ons, f_or _exarr'prlc%rm ‘thmr@t IY’la,s usgﬂeﬁg,la%glriylconﬁ)ﬁahgn, yefe:llswga l'f}'aro}y%lo@pdl azol y] J

1, 3, 4-thi ad] z‘?tl MJ 1t, 21 - 1 hl.ad‘éaﬁﬁgl‘%‘hﬁy etc.]and isotltrazolyl; unsaturated
condensed R&FET SEGRTEOGIRRHE LR &1 WY 't 0 2 sulfur atoms and Ito 3

ni trogen atons Thelegt “imipeiee esedrieninglopd or inpanbingionirddite?dt y], etc.]and the

| i ke. The ter m Bk &on erbhaees” 4adi Bainsidahe meohelhmhoeyeh Heonaat ealos. are fused

with ar yl r adi Cﬁ-lle ase ‘E‘?‘t%ln%%ingtefeﬁ%ﬁﬂ l(tngét%gnti?joﬁ:s\épid-agen{ cﬁzgﬂ- o(f b% aitc!?rlgl ude
benzofuryl, benzot hi ep%é%hean I rm"heteroaryl al kenyl ," as

t he ke. Tnge e ,
used her ei F™ %Pk EodP ¥oj FFf&‘lpit%he,““?p@'f‘ TSV et er oaryl  group
attached to t hethpwmeisecyreib’eelrt ae ¥a9ieeuy t hr ough an al kenyl group. The term
"het er oar yl al komy term ‘@sthing@eoheseion, NBlg@fe or in conbination, refers to a

heteroaryl groug, %haatsé:%e@r%gﬁi%ci?ﬁ%ewﬁaggﬁﬂ onRs@EH! Rin Agg&%ti;/dege Itm%gagh an al koxy

group. The term "heteroar used herein, one or 1 n conbination,
refers to SAEBEPEERPIGFEEIYEEWERed to the parent mol ecul ar noi ety

t hrough an al kyThe gmdipger," Fhgedherimaloivet ie roodingtiba nkapd dodgne ffomdgo ansed her ei n,

al one or i st i, refers to a heteroaryl group attached to the

PRt or oaryl oxy e 8 SkbybibP Al Blp St b URRS AR BRI ¢ 1o
het er oar y| gr OL%G term “mercaptomercaptyl” refers to a RSR’S- group, where R is as defined herein,

The term “mercaptyl” refers to a RS- group, where R is as defined herein.

The term “null” refers to a lone electron pair.

The term “nitro,” as used herein, alone or in combination, refers to =NOa,

The terms “oxy” or “oxa,” as used herein, alone or in combination, refer to ~O—.

The term *oxo,” as used herein, alone or in combination, refers to =0.

The term “perhaloatkoxy™ refers to an alkoxy group where all of the hydrogen atoms are replaced

by halogen atoms.
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attached to the parent nolecular noiety through an oxygen atom The term
"heteroaryl sul fonyl," as used herein, alone or in conbination, refers to a
het eroaryl group attached to the parent nol ecul ar noiety through a

sul foayl group. The terns "heterocycl oal kyl" and, interchangeably,
"heterocycle," as used herein, alone or in conbination, each refer to a
saturated, partially unsaturated, or fully unsaturated nonocyclic,
bicyclic, or tricyclic heterocyclic radical containing at |east one,
preferably 1 to 4, and nore preferably | to 2 heteroatons as ring nenbers,
wherein each said hegeroatog1na¥ ndependentL el ected fromthe group
consi sting of nitY'BYer e gBlis °£ﬁﬁkyé%fP‘PlYP°rea§ﬂH %ﬁ%’i‘g&’i P e Feplacst

pr ef er abl y 1Blogepat8nsy i Nng menbers in each ring, nore preferably 3 to 7 ring
nenbers in each thduigs “slitie MRS RS RREBliIYnIE o @ederkih,AGndEADGIRation €ach

ring. "Hetgr r%%&ﬁér%ag,\fd léaﬁ, mﬁetsﬁgo%yc%h&sed%rsﬁt bikgpded to include

sul f ones, suffo tiary nitrogen ring nenbers, and
carbocycli ¢ fuséﬁ”ﬁﬂ&“ﬁ@ﬁzﬁ“#ﬁ@%ﬂl??ﬁ@”@?@ R m&ﬁ&Tﬁﬁﬁhngy, both terns
al so incl ude sy&teams “wifietl s aschigteprayoye fngoplimgpnirgerftas¥d-t o an aryl group, as
defined herein, thermulfoaﬁielssue@mn, B&Eaﬁ@cﬁ%ﬁﬁﬁa&ongéﬁﬂﬁ—sdﬂet erocycl e groups of

the invent I on ag. F terxel\ln?l Ol’lB.lTllgO rel?e¥ O(? gﬁé&“(ﬁhﬁy%dugggheé AsqéH] d. hereip.

1, 3- benzodi oxol r0|so n i soqui_nol i ny
di hydr oci nnol i n ]16 tena W]&n%@ ?88 Od‘X?(n?/)F 2 group, with R as defined herein.’

di hydr o[ 1, 3] oxaZiolteh«hs” Bf 3yie.T d nyybereinhdme @idvoratimatiop] referdh dvderopndol yl |
di hy- dr opy reiueiwhdrbin the]ox?geﬂis RYARWHth sulfudd Tﬂe'imekizeexalwlbas ofkheBriclirény, Qbryy | |

i soi ndol i ny| I ol i di nyl, tetrahydropyrldlnyl
plperldlny|;fPE%dREm %%mmﬁuﬁﬁdg% Mfmﬁ?Hthe heterocycle(%roups may be

optionally subsFWﬂ%@éH“ﬁﬁVé@gwhgﬁ%éFF°H&FW?mﬁ?%W#HFFﬁH°5Wﬁ€“ @f fe
"het er ocyclro&lideérkyd o Labarsatomsed herein, alone or in conbination, refers to a

heterocycl e Or ouRerathia® heskd hdeid, Dehe &aﬁ QRbindABY, REHlidd —SDEbLY t hr ough an
al kenyl gr C}Ihlp teranuocaEbgr%mas Esg h%lreg,cv% ria?onc m<9 )éys’thloformyl Eﬁ(g )—HFam? Jn cdmb%Ltl%p % or 1n

conbi nation, refer erocycle group atta to the par ent
mol ecul ar @rﬁﬁbgPﬁﬁough an oxygen atom The tern1"heterocyc|oalky| as
used herein, al DikaerTN-thincadayireiat tb arROUSINGT- grotpowithR salidiydd hardrdi cal  as

defined above I@he\em Cdlth@éarbhr@@séfeme Jey5. Q8 eRuAHA M. &rfeRkaced by a
het er ocycl o radk such as pyrrolidinyl nmethyl,

t et r ahydr ot hi en ?%m¥ﬁﬁ?wmmm é%fﬁ) %ﬁ Pand the |ike. The term
"het er ocycl oal k WWﬁéﬁ@mwm%@mﬂ%@amﬁ%ﬂﬁﬁﬁma§¥§h8*%%gPH”@%ﬁ%VHﬁPFbﬁ“ refers to
a het er ocy®aedefigioumn. at t ached to the parent nol ecul ar noiety through an

al kyl'i dene gr OU@heteTmanal%éam etwfgl{yazefemaxm—@b& QAuNBLe ik A i@bne or in

conbi nati on, r single bond, i.e.,
N N- The ter ]cl'imrt'el tl%)%lome ho;g rert]ers tcg )EHB pwh«a{e is a%logenn conbi nation, refers

to OH, The ternﬂmﬁyﬁt@%ﬁﬁ“ﬁ?ﬁ“““&@dU@%ﬁﬂWéWéVﬁmm@P%ﬁék%Paﬁﬁmﬁﬁﬁﬁ?nat|on
refers to aubhyghd@xty thgé D Relena@t Viaghed at |Gted R@inpakeeitdefibed sibaiutaraniet y t hr ough

an al kyl g rEQEHFBl‘GS include srimethysilyl, tert-butyldimsthylsilyl, triphenylsilyl and the like,

Asymmetric centers exist in the compounds of the present invention. These centers are designated
by the symbols “R” or “8,” depending on the configuration of substituents around the chiral carbon atom. It
should be understood that the invention encompasses all stereochemical isomerie forms, including
diastereomeric, enantiomeric, and epimeric forms, or mixtures thereof. Individual stereoisomers of
compounds can be prepared synthetically from commercially available starting materials which contain
chiral centers or by preparation of mixtures of enantiomeric products followed by separation such as
conversion to a mixture of diastereomers followed by separation or recrystallization, chromatographic
techniques, direct separation of enantiomers on chiral chromatographic columns, or any other appropriate
method known in the art. Starting compounds of particular stereochemistry are either commerciaily

available or can be made and resolved by techniques known in the art. Additionally, the compounds of the
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The term"imno," as used herein, alone or in conbination, refers to =N-.
The term "i m nohydroxy," as used herein, alone or in conbination, refers to
=N(OH) and =N-O-. The phrase "in the main chain" refers to the | ongest
contiguous or adjacent chain of carbon atons starting at the point of
attachnment of a group to the conmpounds of this invention. The term

"I socyanato" refers to a -NCO group. The term "isothiocyanato" refers to a
-NCS group. The phrase "linear chain of atons" refers to the | ongest
straight chain of atons independently selected from car bon ni trogen,
oxygen and sul fur. The term"lower," as used he p

conbi nat i o SHERFLCTERHEAT FiERG TSR ?‘Bpf%fﬁ‘a‘ﬂvei‘ff-?&l“ﬂ&‘ie%ag iy t%“érsﬁ'oar? at ons. The
term " mer capteal Ryind zusaey (&) itoperges RelBRthe gppigkrjate mighiess borRE idti®ellyar e as def i ned
herein.  Them@fimayRBd GAANE HCARmMc son@f £ pSovid@l bathRERnGn. gldidpyly, where R is

as defined hero@nds of thﬁ_ﬁrgsgnt %96‘1‘1% ¢ 1s?i§91]isgll/ated Es%JeﬁEs%oﬂagd ﬁmrB%tth ﬂng&%@utlcmer e Ris

as defi ned ﬁnép refers a lone electro air. The term
"nitro,” as"“ﬁ%@ﬁ s%‘@?‘%ﬁ“ﬁ“‘%ﬁw{)ﬁt@“ﬂ’r“‘? th‘”t‘f&ﬁ}ﬁe‘}‘?ﬁlﬂ ihﬁ??]vat?dé?r‘@?aée BN, The terns
"oxy" or " @xéveltnt peheysseldbidd Grresifer the pirprre ofdhe piessntargerhiernat i on, refer to -0-. The

term "0X0," as umesm RHi@iR subBtuRMenegk thi &te@dailﬂpgra@tnia;wasubfnefieeﬁﬁnstmmaei The term
per hal oal X1¥ %bsﬁtﬁtef [he sugsgtuglg o?aln ko%%(&ﬂalﬁrlﬂglgltew&gm '+clu96f h]Qnﬁ lugﬁlaqgnotglgn atons

are repl ace term refers to an

al kyl group’ W“‘eﬁ“@““&?“is ‘"8?’“’"(1??@ Sﬁ‘ﬁ”ﬁffi Eoetic QiuHE gré‘ipé"rrdﬁﬁi’aée&@%“ﬁ ere‘ﬁ’é[c’?)gen at ons.
The terns ‘osigkdrdinaios Jdweatkyll ivenilicnyh tiver, altkyrahdwer slidnyb tiwer, hittergedkyhilowed her ei n,

al one or i mct&méamﬁtIbv%ﬂhaloalﬁy@io@@r hﬁlbhﬂce@f;)ﬁlﬁhrgﬂ&lkﬂly@rﬂdcrlp&]ﬁﬂoam oheds t he

sul f oni Cala‘%l g]oal%oxe( %ower c%oaﬁés} pFﬂBnF'l Em?fogplow; nzﬁ}oéﬁ(&%gk Téwzrfal%}ﬁlldwer as USled

her ei n,
“sul fi nyl , "ecisy. e e, rever i Freborh I BT HATOH POPRIR FEmY o - S(0)-. The
term "sul f GQiydgen, hagenLig@ckyhemeilaver aiylonae, oylantim, addvhiitpahiplgpwer dlioflae.s to - SOZ -.
The term %yﬁlh'cl fo@&@lﬂ}lﬂ@im;ﬂ rlﬁfeleaﬁ@lsxﬁfglyﬁal Bﬁ(fn’r@a%’lﬁﬁﬂfonﬂraglﬂ@o Wi brbe, Bﬁﬁﬁc defi ned
ot hea nope fElhactaRt i AT Py 81 567, (O, ORI n I Wt L1 2o
conbi nat i omhiophass, &panldovsr cgbamstepowsF urepn An ertipraly W‘E‘F“éﬁgﬁ“& PR b?)‘ii‘?@%‘h‘te
repl aced wid.d -y rfully Tdbeines (egti, Tegdr glerohandbtituieg $.00 FCHCHaR ohiustitgedaap, nanel y
sul fi Pyl anc@e] §1Hflvﬁe%qy tetwc&rfﬁlylsﬁﬁsltu%gﬁ‘g nfoﬁstbHa@ltc@I ?cf ! IUHE@P?)”WQére dRiiSen@d thio. The
;?LIT p L::]: 33%015;}33 I;vtt%t quahpcatlon asto sugstltutmn %otg Su%Stlgl ed anq uns&gtguteqzilc}rmso al;]e’ encrog[];agslt‘ads to a thio
Where a substituent is qualified as “substituted,” the substituted form is specifically intended.
The term R or the term R’, appearing by itself and without a number designation, unless otherwise
defined, refers to an optionally substituted moiety selected from the group consisting of alkyl, cycloalkyl,
heteroalkyl, aryl, heteroaryl and heterocycloalkyl. Such R and R’ groups should be understoed to be
optionally substituted as defined herein. Whether an R group has a number designation or not, every R
group, including R, R” and R" where n=(1, 2, 3, ...n), every substituent, and every term should be
understood to be independent of every other in terms of selection from a group. Should any variabie,
substituent, or term (e.g. aryl, heterocycle, R, efc.) occur more than one time in a formula or generic
siructure, its definition at each occurrence is independent of the definition at every other cccurrence.
The term “bond” refers to a covalent linkage between two atoms, or two moieties when the atoms
joined by the bond are considered to be part of larger substructure, A bond may be single, double, or triple
unless otherwise specified.
In the event that G; is designated to be “a bond”, the structure shown below (right side} is

intended: the entity designated G; collapses to a single bond connecting Gz and Gy
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noi eties |linked at carbon atonms. The term"thiol," as used herein, alone or
in conbination, refers to an -SH group. The term "thi ocarbonyl," as used
herei n, when al one includes thiofornyl [-(C=S)-H and in conbination is a
-C=S- group. The term "N-thiocarbanyl" refers to an ROC(=S)NH group, with
R as defined herein. The term"Othiocarbanyl"™ refers to a -0OC(=S)-NR
group with R as defined herein. The term"thiocyanato" refers to a -CNS
group. The term "tri hal omet hanesul f onam do" refers to a X3CS(=0) 2NR- group
with X is a halogen and R as defined herein. The term

“trihal orret hanesul fonyl " refers d0 a X3CS(=0) 3- group where X is a hal ogen.
The term "tri hal onet hoxy" /etaga/s to a X3CO group Wnere X i's_achal ogen. The
term"trisubstifiut d_s.JSI/y‘T52 " as used herein, along o i L i nation,

refers to a sili Bup substlﬁaﬂaéeilda$ its thr edlyal ences with
groups as IHost ed, herein under the on stituted am no.

Exanpl es inclyde trinmethysilyl, tert-butyldinetfylsilyl, triphenylsilyl and
the like. Asydmetric centers exist in the conpofinds of the present
invention. These centers are designated by the synbols "R' or "S,"

dependi ng @ﬂmgrﬂavhgrp@fttlnﬁﬂrna;dc@BbttQ-fan&UQ§td EHAERE S BLAUNMAR] &Y. @l carbon
t he. i nyenti.on enconpasses al l

atom |t shoul 'H]f: co?n ouncgs oE t et p?e(s?ent 1nver§ Fn caa eﬁ ét ast Tl'?glttléa:ﬂ %%FFBtPI:In;P

&

&P

stereochem cal 1'so ‘Canantioneric, and
epi nmeric forms, Théf“”“lﬂ“@‘?‘taw*é@‘yﬁqﬁ@@@eiﬁ“ " 35 Fidd Refetrareses el rizwigmipnasior of corrpounds
can be pr eplatoemlousry nf thertesegddvknyiod whthire o4 ot sddbleyr dspadidiaboli@ «& himbid (61g

material s V}Q{nﬁ{! ofSROEA bnfhout@ b t@)limt? &hk&h %ndcﬁlergcy rea?rgrgtp @E;&takqglm%tnsume)(t ures of
conversion to a

enant i oner i ¢

m xture of ~ °3#’%5)’?P5{t§“kfr%’f’ Iaﬁ‘{/\‘ﬁ%‘ Brf/g%é'ﬁe tjf”élfeirﬁﬁe“?‘fp usF-dBT S CAPE T PEE on,

chr omat ogr étblhﬂ tbe fing! dselpfien epd egificatignogib conmprdf @sirarclolfy rarmnt f2enmqus wigre chi r al

chr omat ogr apivieacic Bépcsanistjve @fd a8ditn @t IR AEREDAMEE biginatd BiROGpakmOWN in the art.

Starting CURQL B(g%nfgglfo%rg[sluﬁa%l lﬁ{yra&tc%ﬁ%b ﬁq's{ﬂyon% & gém; tler commercial l'y
avai |l abl e res ues nown in the art.

nd
PURTRR e AP LR R A= L IR
geonet ri c duntitesZ-yihecmnulepie (scthigratak baate. hekcdtutetylatshifogits, trans, syn,
anti, ent gegeslilak, naAngden2u BRI BiBoti{ak) 2-taSARES G fte \WRdide, AFoddWRc@APT OPr i at e

m xtures t &%Elﬁng-phéglgzloﬁl‘fo&Qa]:ltJ daYc’ pnﬁﬁt@ ’{EEQUAAQSWJE%‘:, E%ljatg i\ (§®§roac&a{'fl {oners; all

tautoneric |soners ar IS 1 nven nal |y, t he
conpounds GfUOPREH P "Eﬁ? glf”ﬁt{}aéenlf“iaﬁ’ﬁ‘at& (1 @w?@?lf‘?“ﬁe @Wé‘b‘ieﬁf‘&‘ta'é dsadaltel | as
sol vat ed forunst W ehrqids pitgcesttioetiinean ba opepizablite mgoll. vdntrerguatbuigls wat er,
et hanol , ad@ridel) Grohikids Qind ibdeg &ﬁl&ﬁ)@,'dlﬁthﬁl h@utﬁ(ﬂn?_{/ A8 Osufes; rHScy[allé@yl GRAsh der ed

eq ui val ent anh sr}l Q#onh'é‘s] %%Lnyagst %Q IOP Qeg,%dsjen(% [ and tpgcagﬁjylf Lpromlges Ehamp}e c? ac%s Hlsu%

i nventi on, ferm"optiona I'N"g group nay
be substitt ‘é’dmﬂ?ye‘{fﬂ?ﬂ’b@?’i“’?‘t}f"@ﬂacwptWFé‘PF‘%’&fj"‘é”c‘P"E”E}Tlé?jga“‘f Ffé*sg‘ﬁl’détl tuents of an

"opt i onal | hydreailosd, iviingbrerd, sulfirdyugnd phespharin eddudieic avitit stk ag oxdlicmate@tsicoins, one
and citric,

Basic addition salts can be prepared during the final isolation and purification of the compounds
by reacting a carboxy group with a suitable base such as the hydroxide, carbonate, or bicarbonate of a metal
cation or with ammoniza or an organic primary, secondary, or tertiary amine. The cations of therapentically
acceptable salts include lithium, sodium, potassium, calcium, magnesium, and aluminum, as well as
nontoxic quaternary amine cations such as ammenium, tetramethylammeonium, tetracthylammonium,
methylamine, dimethylamine, trimethylamine, triethylamine, diethylamine, ethylamine, tributylamine,
pyridine, N, N-dimethylaniline, N-methylpiperidine, N-methylmorpholine, dicyclohexylamine, procaine,
dibenzylamine, N, N-dibenzylphenethylamine, 1-ephenamine, and N, N-dibenzylethylenediamine. Other
representative organic amines useful for the formation of base addition salts include ethylenediamine,

ethanolamine, disthanolamine, piperidine, and piperazine.
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or nore substituents independently selected fromthe follow ng groups or
desi gnat ed subsets thereof, alone or in conbination: |ower alkyl, |ower
al kenyl, | ower al kynyl, |ower al kanoyl, | ower heteroal kyl, |ower

het erocycl oal kyl , | ower hal oal kyl, |ower hal oal kenyl, |ower hal oal kynyl,
| ower perhal oal kyl, |ower perhal oal koxy, |ower cycloal kyl, phenyl, aryl,
aryl oxy, |ower hal oal koxy, oxo, |ower al koxy, |ower acyloxy, carbonyl,
car boxyl, |ower alkyl carbonyl, |ower carboxyester, |ower carboxam do,
cyano, hydrogen, hal ogen, hydroxy, am no, |ower alkylanino aryl am no,

amdo, nitro, t lﬂe%rm:ﬁ?}ﬁ@ rTfQthyéoanc! fl)dfthatl Qﬁepnm%m enp\){%r [‘ﬁpl@/l SU| fi nyl | ower

al kyl sul fonyl, ar ony arylt onate, sul fonl C
aci d, tri s BSPIYL PRy |Pf°drrk¥3 Eﬂ%éﬁ“"‘éﬁq ‘1“%@85“““@(3@ CH3, COBCH3,
CO2H, C( O Mgifieddgrmg qﬂthﬁsphlpounctthnt @ﬂfh@n@rgo{alumaﬂyﬂanged rodrerhysidozivapadiéps tand | ower
urea. An ORptovie1ad confpotidd DSTtitidnkllybd@EQEHY e BRAYerkiQs tma,u;kbsrtdiby bHeBieh or( e g :

- CH2CH3 t :
- CHZCHZ) F) (]):'sr%)Lﬂg%lbéMQP?O‘éiJl e%qvo o %mfrét P%Feaa%\l:}ﬁﬁe) rrOdru Scarbef Ow%m‘fegﬁ% toa subst ituted

and ronos ulsETRCT Re Plesd g ﬂfmﬂsdeweff%*')wsef\m&ﬂéa Wi ermisentheist et eci t ed
W t hout qua&kadfigserbitco pscfaldedage, Sushyasitiativng, ey, malp bd dasies o b inigtan therdhegrghound,

unsubst i t UtoBrehQAupBhR Y, ﬂﬁﬁé@hﬂ&ae% &eﬂatlablém%faﬁ'adl%m&ﬂ@cﬁt\ﬂh;ré&@tm patet bRl 1 i ed as
"substi tut eglt !The gpﬁuﬁ%‘%p a%s liavy :mgrorefl soliug]a v in pflzﬁrmac%u 1caFcom?%Eons ca/err}}%e%y? &3 termR or

the termR", Og $/ unl ess
ot herwi se Acf@‘fel"f*f@%l of pradpupicavativss Apinestin Bepsl B astivistbat tel:tcehvdwbir@teyva@er ect ed
fromt he grodgveeongivsds ihngodnfz. Al ckaytple, vity@t ladthtloy, lof a prda@t @suiebe Kybknpouad Y1 ,

het er oaryl wams imﬁtn@&@&axgd @t@rl(tlﬁylpmd lﬂt t&nmtaﬁihca%&hm?mm%k&o%c under st ood
to be opti o(p% her_an R'group has a

nunber designat a%"r? engl de{tmal er P IPS?UdegPeE}ﬂ‘ﬁqe’ﬁvﬁ‘gTs geh °ﬁ'§"°f—‘i‘d Reghd R where
n=(1, 2, 3 therapeufigally "éﬁ’\?ﬁ?bifp@éfb%w Erie Fipse PradieRs envveitgriopseivh shitbld fbee inunder st ood
to be i ndepc&md@mﬁ thetfssue\sBifaten® tvii@tt ubdie et ritfon, 30l .86 #id ©porkd, 4N a group. Shoul d

any vari abl:é?nmens&jalcp@&h'atréal&mbl’eb&gﬁtlhs@ amnguﬁl agefféﬁ%korthgﬁﬂtgﬁ%%yd e, R etc.) occur
nore t han one tlrre in formul a or ﬁ@ceﬁg?r%ﬁi:ts ructure, 1ts definition at

each occurrence ™’ ﬁ?ﬁé%eﬁ&égﬁ"t’“cbef“@ e SATHR every ot her occurrence.
The t er m " bond"The sfmeingibit”gefias te dpgredsiogihe deljufak Emptionly RRABNTHe RPARtI® mapr  t WO
noi et i es whan iiitheti @ anBnatahinaRghaler & bayhonghiar e consi dered to be part of

| ar ger su bstru Clt;héI [ﬂ[%‘l “mpauQQ“Qfe%BﬁQ?buﬁ%ﬁ 9 Lo oqu) CH” 3: gLVenQJn to a cfér Bw ?uBctaglg of g SS

ot herwi se s bond", the

eCl
structure Eﬁ%\/\/ﬁ‘ nﬁgﬁl%‘\ﬂfniyraftb’ﬁ? IO of p EPARI rTP’éﬂ’a d“’f‘tﬁ éﬂs%ﬁ‘feis fyfigasiignat ed G3
col | apses fugction of # FTgR&Y bomenaotrresits thprdGdiligmight GampldGorhGatwed a8 BanGs A S~
Ga \ h\\ 4 fabu¥al Eﬁﬁﬁé’-ﬂﬁﬁbﬂ AQofhidibr Ray ikdhse fhgromty thégtuch 2 complex forms between the
PPAR and the natural binding partner, may increase or decrease the probability that a complex forms
between the PPAR and the natural binding partner depending on the concentration of the compound
exposed to the PPAR, and or may decrease the probability that a complex forms between the PPAR and the
natural binding partner,
As used herein, reference to "treatment" of a patient is intended to include prophylaxis. The term
“patient” means all mammals including humans, Examples of patients include humans, cows, dogs, cats,
goats, sheep, pigs, and rabbits.
The term “therapeutically effective amount™ as used herein refers to that amount of the compound
being administered which will relieve to some extent one or more of the symptoms of the disease, condition
or disorder being treated. In reference to the treatment of diabetes or dyslipidemia a therapeutically
effective amount may refer to that amount which has the effect of (1) reducing the blood glucose levels; (2)
normalizing lipids, e.g. triglycerides, low-density lipoprotein; (3) relieving ta some extent (or, preferably,
eliminating) one or more symptoms associated with the disease, condition or disorder to be treated; and/or
{4) raising HDL.
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0O Simlarly, when, within GL, nis 0 or both r and s are 0, G coll apses
to a bond connecting A and T. The conpounds of the present invention can
exi st as therapeutically acceptable salts. The term "therapeutically
acceptable salt,” as used herein, represents salts or zwitterionic forns of
t he conpounds of the present invention which are water or oil-soluble or

di spersible, which are suitable for treatnent of diseases w thout undue
toxicity, irritation, and allergic-response; which are comensurate wth a
reasonabl e benefit/risk ratio and whi ch are effective for their intended

(L)Ifs et h-erhgorsna)-l)fjrsldg‘l%gr be‘ P ‘eqlaﬂﬁlsgu I;ncangto mcreasc or rglong e&% in "g‘ir}:’f? urat1c91u; Iu:c ![ ;glt Ieo n

reacti ng asi C
aci d. Repr d&dsegict \Té“sd’c'i“’%j“’dé?f'd?‘/aﬁ‘i“@ﬁw§f§Ftt°§th“|“\H€1F‘iﬁ§€'*SdE‘“gf“& “@hancing’ 1sEs .
al gi nat e, dlctabilty @ jnciaspa piolatgesither henaoat dyratipethydie sivthtronapegtc appnis el f at e,
butyrate, Q@ma hey @memmgafsah@xn&mtf era@a emm%fg% ucpm&@adequaw@ﬁs@m@sphat e,

hem sul f at effec o? Emt er%era é\.’ma ger):i £1 aﬁles ded’ s em en uéeii ;fn a Pla IFII? & énmts %/E%ctwe flg]itﬁllr I de,

hydr obr om ansu , lactate,

mal e- ate, neEgil VPWéﬂiFW@W&P@W“eﬁ@P FPé%@H"fdﬁfr?é‘E"ed““’ﬁQlﬁﬁﬁtilf*ﬁ;l"’ewe]sfwe‘? onat e,
ni coti nat e o, Betmalplitshidelsp pedail honatie patioxeledth syuspaoahe, o ebiz, rdthe,

persul fate gudgmmemy&e&rngmywaaaﬁ ; conmeea BRIy Mak B orfd: ORI ORRLAne sSMCCi Nat e,

tartrate, tcﬁ[‘t'a:%!fr]ll 3 tw amountts% opting & enlfhggt %gcet ate, phosphate, glutamte,
bi car bonat €, uenes&”‘ona and undecanoate. Al so, basic groups in
t he conpounds oTheeﬁe"cﬁ?te@*é’nfhﬂrﬁaxvlewﬁffeﬁdﬂeraﬁatweoqu BPFF heePeliF teiTiet hyl ,

ej[ hyl , propyd 3 th@apebtidgtdition or@dr@r deghéis:f inlie piddedl @Sclosa Gudhadhitd@stion di met hyl ,
di et hy I, d Icg%ﬁélsms c mﬁirﬁ W(Jf th%U‘hEr%Etﬁ@ agerﬁLleé’JubstahtﬁWsﬂultaanMJ d‘lﬁ%ltey lsuch Qn d ster y l

hi d :
chl ori des, f a smgle caps Wﬁha\dﬁg a illxccﬂratBJ 0? a’ctlvc lnﬁwp eats Zry n T&Pp% % %}e*a{; caﬁsu}{sﬁ for 63&191 actlve

Exanpl es o accept abl e
addi tion sé&irdent heldige S@cheﬁfngiafﬁqﬂen%ﬁerwvsserévfe afsach Ryt Bericie paent mh‘-ydr obr omi c,
sul furic, adntkafehesEhdrdtiey caglttk tigantgnaciigeovidtieheias «fxabiite dngal ei c,

succi ni c, c&ma&hmrkagngtfﬁaadﬁo@qqls&ae@sraese@lﬁlémcan be pr epared during the
final |solat|o purificat reacting a carboxy

group with a sui f”}i f’r§SpE)°él§h§pr§SL1'EH”’e“tl°n relti%estﬁ 5‘%}30)%0%(} eat'“%%%/%cﬁ?lmfnﬁnsmgr bi car bonat e
of a net al idewtifying ppptiest in pged fﬁﬂf%?ﬁﬁftﬁ‘miﬂamwnemheepegemlﬂyeffm%rﬁmwt of aeweseiar y, or
tertiary amirmewla]hel-eatcl @R, 0fhe bh@r apeutically acceptable salts include

lithium sodi Uy, RALASE MR inefbdrd M %Qﬁ@aﬁﬁe%%’fa RO ALAFLAYMoAS Vel | as

nontOX|cqaer m ne t1on ranet h Iam"mnlum
tetraet hyl Eﬁquﬁmgn ‘%Fﬂbprp ﬁ%@wﬁe@ ¢ %fcﬁﬁstaﬁ‘fff%Fh*’Wé‘”yL?r%e"h’é‘i&’ qg ‘%‘/i‘

tiethyl am meich feficereraynideant svmposiions gk eipfkl pnsludetbptiaty et inidadtorveslipidamyey qydirqrre X,

NN- di et hyhﬁﬁfahﬂrd’lﬁjper&lni%telﬂél daidiokcuiad dR@se, thbeMRiabiyds AaHRPPel 1 ARBetes, insulin

di cycl OheXxeLamerf, eﬂlgﬁe% bRy, anoﬂ:k?%%M':%HﬁmﬂdNa%é%%@&)!'cﬂ&?ﬂﬁ&ah&ﬁ!a am ne,
1- ephenam ne, enzwém%?%enedl amne. O her representative

or gani ¢ anmi"Ale eﬁ‘%ﬂ“ f“ﬂ’“&’lga"td tion of base addition salts include

et hyl enedi am nelhe coapdvadsof theriivprsion iy @tdba reod @rfprmaising BPp @rsiswbierte(b) fertreblip per azi ne.
19 The t er Mpc Phigatts@creskifS ifbii résDtarde & VRO BIEbdbR@kre in S subREGC) P EBreRGE | Ve 1N
vivo. The Eﬁﬁ%ﬂ argﬁbjcct {d) for shifting LDL particle size from small dense to normal dense LDL in a subject;

(&) for reducing cholesterol absorption or increasing cholesterol excretion in a subject; (f) for reducing the
expression of NPC1L1 in a subject; (g) for treating atherosclerotic diseases including vascular disease,
coronaty heart disease, cerehrovascular disease and peripheral vessel disease in a subject; and (h) for
treating inflammatory diseases, including asthma, rheumatoid arthrifis, ostecarthritis, disorders associated
with oxidative stress, inflammatory response to tissue injury, psoriasis, ulcerative colitis, dermatitis, and
autoimmune disease in a subject.

The compounds of the invention may also be used for ireating, ameliorating, or preventing a
disease or condition selected from the group consisting of cbesity, diabetes, hyperinsulinemia, metabolic

syndrome X, polycystic ovary syndrome, climacteric, disorders associated with oxidative stress,
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conpounds can al so exi st as prodrugs. Prodrugs of the conpounds descri bed
herein are structurally nodified fornms of the conpound that readily
undergo chem cal changes under physi ol ogical conditions to provide the
conpound. Additionally, prodrugs can be converted to the conpound by

chem cal or biochem cal nethods in an ex vivo environnent. For exanple,
prodrugs can be slowy converted to a conpound when placed in a
transdernmal patch reservoir with a suitable enzyne or chem cal reagent.
Prodrugs are often useful because, in sone situations t hey nay be easier
to adm nister than the conpound, ar ent drug ey ey, f.or instance,
be bloavalP@BT@“%V“%W&W”&ﬂHWW%%W%?F% fﬁﬁ@?@?‘“7ﬂ§a“’%ﬂ U5 s not. The
prodrug naytoatusion-héwe cirdiprine dugsioducdd héppittericity alrprafniuc et WreaxicdBEposi t i ons
over the pagept drug. A wide varlety of prodrug derivatives are known in

the art, such ag, Lhose th A 1GeiSla @c\é@gg di mOXI datlve
act i Vatl on of t?hecomrposg ltl gufaxzmg %coﬁ%f Q&(g'&é&lﬂﬁ&ihg‘ I?(:. ﬁ‘ s st fi odr  ug

woul d be a PEBiB#i PREV or ‘Wﬁp‘%‘ﬂc tf"‘stm%{‘ffr’r{“ﬁ'i""s‘?eétf"éﬂ’h%?g‘mﬁ e gy %SP“”(S?‘}I% éd?“”i‘) Kl ug" ), but
then i s netahetchcbdadyysuifayditon g dieeaketconditipreor disprdoonegibtpdgmodpletpdpr ml’q*ff@gé’ét ive

entit y Ad %Ali{solﬂ@ddmg%mlnﬁ@d th RehbdEiRlisReR kdntiyidns, defisbriad, ksviasibefbave.ompound. The
term "ther ag %tu 5¥1 ici en! to eYureamC %CE %Es? pag'filgf alqgsggers%oms Bf%:[e%{séset CQSOIIdQ Q&@nd%@ drugs or

zwi tteri ond® cont act g | ssues of
patients V\nf“t”l%jlfteffﬁih‘ﬁ LPéth’(S Bl dergnd op lﬂ’F f"‘f’eé‘fyla?ﬁf"“‘sé ﬁﬂheélfsfaéﬁ' ?"Eierrc’é"’s’b oif%e, are
comMEeNsS Uur atpevivds theragg, thcpason bithetibemefeiptrisy th hkdrpsatapddhe juslprobnipf e ekngct i ve f or

t hei r i nt e? iglaﬂj%%cm;gi}agedtu%lﬁ RihiBetskily 848 art fodn ek Setdnfind sA@fRARLRGIyiketive el | ul ar
function o it decreasing the cellul ar

i nhi
function ofamﬂ’nﬁgﬂﬂm ,&Q 1&fﬁcgoseescalammlm[ﬁtrFa e interaction with a
nat ural bi ndi ngﬁ‘ma’PftYH@P ans#wate?a% %"P‘?‘{Sihﬁ“éﬂ‘}ft"“’iﬁ\‘ﬁ g romepHs feEF PRI OHERAT at e” refers
to the abi laihiyisi@dd o paimpGLptbiead or bthewiienuahdfia pntictle dadateedisotdfrer donditier i on of a

PPAR. A m%hlggdolﬁod%éﬁ oﬂG\tolv}ﬁg%h@Pliﬁjkg n@ﬁ&tﬁg\ﬁhttnb’t 1iRfied@ RRAMRC dlg_ebltﬁs toditths, modul at e”

also refers to alt erl A o mdecreasln
t he pr obab|°F‘ih S;lerf Plsafifsc%l %%l uchaf'l(%rll;nountl dotfnec?togzza prﬁgﬁﬁlwaﬁé&%%begg uﬁ}{ Il bi ndi ngg

partner. Adped U thit or therprseis freonsseise dptng OTrfPe(?H&HF Pt §F heelmreiabty i thy o pl ex f or s
bet ween t hgs coRRAR vandite siRbifealk fobinad dagnipesdpephylacieyly bffediveamenty decr ease

the pr Obablrclmhﬁe)éxptgh]?ehtat% &%@Ao%scﬁ]grcﬁr&1nlc@§1'éiy\een the PPAR and the natural
bi ndi ng partner endi ng rati on of Osmsag)mm]gmd@(posed to

the PPAR and oP“°Fr’§§9r°6“§’8 (‘-ﬁgeé’at{eﬂé &%“BS;}B? Raa Iﬁa”itenance orns bet ween
t he PPAR amgbessine Subsraterily.dhe dpsagei thfgﬁegm%f ﬂ@ﬁmlmﬂéﬁ%s)é@thh@f‘ Eﬁ'r?i‘“"eil &f%rence to
"treat ment "y@fon e tlﬁ@)trﬂp@ﬂﬁ tol aSevé! Bivw@RAlAEinmkovel fichse dBoriF @ pbugikiaxs stainefh®&hdner m

) pat lent” as'yrll'résytoms Aavergatmaﬁm%ted t &L m}cﬂgveh H&&Q}% ran E&%@npdn% Cg‘lf ho@@ﬁlﬁ! f%ﬁlﬁr@ i ncl ude

humans, cows g ege%g rabbifs. The term
"t her apeut |"E§‘P‘F*§F“§f‘t1“%‘f‘ﬁa\y§g‘ f?b‘iiﬁscup°r%t"§yrﬁ°§‘é ﬁy‘é'i’?f“r efers to that amount of

the conpound b@hengouaidfi gives dgert tat wilkviowdspowd th fuchyao peyterilt wrydepsingeent  one or
nmore of t he,ByIRE 2B pa@ticulﬁrhl&nﬂéhnﬁ QIR SE:, cor@@RHnd #sQverityd the SR (e weili@ionle t r eat ed.

Lt oot L e Sty oS RUSALIROL o on L BRELER. Al ALLRIh SR iRk aPEUL T cal 1Y

effective e‘f?n’) ] hat  anmount t he effect, of
r educi ng t e a%q’r@j@do Hﬁ‘é@%aé"ﬂlc‘é’ﬂlf@l“’ss sur(ogl)dmg the casc, 1nc1ud1ng, e.g., the specific agent being

administered, the route of administration, the condition being treated, and the subject or host being treated.
In general, however, doses employed for adult human treatment will typicaily be in the range of 0.02-5000
mg per day, preferably 1-1500 mg per day. The desired dose may conveniently be presented in a single
dose or as divided doses administered at appropriate intervals, for example as two, three, four or more sub-
doses per day.

Tn certain instances, it may be appropriate to administer at least one of the compounds described
herein (or 2 pharmaceutically acceptable salt, ester, amide, prodrug, or solvate) in combination with another
therapeutic agent. By way of example only, if one of the side effects experienced by a patient upon

receiving one of the compounds herein is hypertension, then it may be appropriate to administer an anti-
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normalizing lipids, e.g. triglycerides, lowdensity |ipoprotein; (3)
relieving to sone extent (or, preferably, elimnating) one or nore
synptonms associated with the di sease, condition or disorder to be treated,
and/or (4) raising HDL. 20 The terns "enhance" or "enhanci ng" neans to
increase or prolong either in potency or duration a desired effect. Thus,
in regard to enhancing the effect of therapeutic agents, the term
"enhancing" refers to the ability to increase or prolong, either in
potency or duration, the effect of other therapeutic agents on a system
23 eq 5 2? Z‘ nf’ 1) 0 eﬁﬁl;nte%%ent t%coml%g?%n w1tl’t1 the 1]91§al Hler?;ﬁutm a%ejﬁ 81’ bd/ ¥ 0% exarg%ig% yntih ra]' rrgu 3 te sired
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adm ni sterin ve a a corrpound of Formul a

|, as descf¥ ‘g’élc?m?%?‘sés% H‘E’%f’”{eﬁ‘g Et’ “E‘r‘ﬁrs M (0= rlgrrpounds of the invention are
useful in the tieuewehe m@‘ﬁpleaihﬂ(}l’ﬂs@asfets@F’W@t@n‘mfﬂl@ns sgepoind efitomtla Lby t he
nodul at i ondeedib@merBBAR, il edutibstcreBpay ddetor Bles@asasouan df snndkduti9me momgl| at ed by

PPAR- del t a;and,f Qs mhﬁhwhmn mgp%ﬁgson@%d[nm@y@fm (903, oagxgmyéo%f ul i nclude

but are not I'imted

hyper chol e?tﬂ‘gtase‘"’rﬁnél"p’ %{ra?f}'l’%i?%aga&?ﬁ@r Ogfio: i%%fgeéape“f’iﬁﬁ@‘tsﬂayllflgHB’é'f @%J“‘Wel litus, type
| di abet esgdosdsrpsipthiny borggyar a8 meitideadodeyy hened simpyitatleons, e tingleebgtiveey the mplopiedesea bul | mi a,
i nfl ammat i g4 vaasgl danior @xheraidRE KaSw Llnil@ko bR dhbeAt i ons i ncl ude reduction of

scarfing and wayng BEAL digkie S o %@glaus}@ctmﬁmua\s@gg&!n%isf%%e |,so be used

(a) for ra|5|gag ! realng et es,
decr easi ngFHED 15&“?@%*&‘)@{%&% “H’P’ af PR PBu gcgrefP%v Rsueg ubj ect; (c)
f or decr eaisienign pioBleea ihimgend erblpreclation Caiprifing e catppnd pra ghalmBteutralytategrtablesi ze from
smal | densgi, tfer, pRAMIB: scHh@D Hereds BlgcticPwith ofdpjn616 briarmade@eallly QceplaBEliaicdg chol est er ol
absorpti ontﬂe%fangggusnéﬁg o GOOLRFHELAric BEEHFE! B cabeldr SR EEbeoide Lo ©F

reduci ng
sense of being compatibie with the other ingredients of the formulation and not deleterious to the recipient

thereof. Proper formulation is dependent upon the royte of administration chosen. Any of the well-known
techniques, carriers, and excipients may be used as suitable and as understood in the art; e.g., in
Remington’s Pharmaceutical Sciences. The pharmaceutical compositions of the present invention may be
manufactured in a manner that is itself known, e.g., by means of conventional mixing, dissolving,
granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or compression processes.
The formulations include those suitable for oral, parenteral (including subcutaneous, intradermal,
intramuscular, intravenous, intraarticular, and intramedullary), intraperitoneal, transmucosal, transdermal,

rectal and topical (including dermal, buccal, sublingual, ophthalmic, and intraocular) admfnistration

23



expression of NPCIL1 in a subject; (g) for treating atherosclerotic diseases
i ncl udi ng vascul ar di sease, coronary heart disease, cerebrovascul ar

di sease and peripheral vessel disease in a subject; and (h) for treating

i nfl ammat ory di seases, including asthma, rheumatoid arthritis,
osteoarthritis, disorders associated wth oxidative stress, inflamuatory
response to tissue injury, psoriasis, ulcerative colitis, dermatitis, and
aut oi nmune di sease in a subject. The conpounds of the invention may al so be
used for treating, aneliorating, or preventing a disease or condition
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i ncl udi ng but not fimted t bol i c dl seases, conditions, or disorders,
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arrest t he czymiotvirirseciivh of thpesoratiound dirsesly inthi a8 oreddeafieron » dspah ehisesiapypd releanpunt s
effective ff&ﬁqulanlaﬁ FulthS o] dnd me @REME: @ rlehien 15gNeR Biud Sl RATysBOUGSRmEHE, il he

di sease, dla% oscbmc coa%d wﬁhoo@qh gpac%’anttbﬂ& e%\l: Qpﬁ&mgs R, ete&t?%d%%n'uﬁ&kctl%eiﬁeal th

status and r rea I ng

physi ci an. brthe Prga“cB’ﬁ’ﬁ‘ 8’@?‘%"8"%1"’!“"4/&“9???‘Hd‘f"f‘i%'“ﬁ‘%ie PRt 25 £t ERitEd Qr 81 5#™Spne t o
det er m ne ol keyapbet indpdichep. ef fective anobunts by routine
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t he PPARS, ptriaelet ol ssef ibtht foratatidni Skl peightrdnd avedhaip oo ditigeasesothecondi ti ons,  or

di sorders, Q&te@a@iﬁﬁd’nb@ e a?ebt@yfehe inRAGdA nﬁﬁbe@(ﬂiﬂ&!ﬂéd i a%ne&ﬁfoi ﬂaﬁ%eﬁu@sohﬁor@-
"prophyl acti Ri eci se

anount s al g{?%&gbéﬁhd’ ]gﬁﬁ’?ﬁmy cm”&é%“ﬂm Orfxc?w"% £ uc:th mﬁeﬂs ar\ﬁgma k,nowand the |ike.
It is condliedered well W|th|n the skill of the art for one to determ ne
such prophyl act F& ahilaymisififaen thev@npanment s fooyulater! cadily ve-oebigertieneing at i on (e. g.,

a dose escalabi Ak bﬁaﬂﬁaséﬂmaﬂy a&c@pka),m NG Er ekmgnwammn iPhe atrthgucpﬁﬁim@ nt's
condi ti ons has occurr necessary.

i
Subsequent IF* P %’ma%l&fiaf thed?‘"% "He® ?e?%ﬁagﬁés e p[’ggm i ﬂgs t d?aﬁff'es ' Suled r both, can
be reduced liawgds, als, ssiupe clixire urdss, sesprasiay i thek f°ft°@1 ipgogtign Ryl Paent (WY A he

i nproved dipsaB&sicatiGaitidator okl u@omdbe shtadid lySiixingled onedts soliedpient wig ogappt o

have been erole%&sllp@&nggf tﬂe@nvgnla& &Lﬁoﬁlﬁlfyg%d’ngeﬁgesuitltlg rﬁg?ttlrg%ﬁ-ﬂprcﬁénm%%%rﬁ OE) atients

?2'2 ur II:] g:f]f\e/eg%‘?u e@ﬁﬁ% délﬁ.%swtabfe aumhanes, %chwed io c%talq“:f\a%{ets orrllragee cores Sulta%{ergcciplaégtls S upon any

are, in particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitel; eellulose

preparations such as: for example, maize starch, wheat starch, rice starch, potato starch, gelatin, gum
tragacanth, methylcellulose, microcrystalline cellulose, hydroxypropylmethylcellulose, sodium
carboxymethylcellulose; or others such as: polyvinylpyrrolidone (PVP or povidone) or caleium phosphate.
If desired, disintegrating agents may be added, such as the cross-linked croscarmellose sodium, polyvinyl
pyrrolidone, agar, or alginic acid or a salt thereof such as sodium alginate.

Formulzations of the present invention suitable for oral administration may be presented as discrete
units such as capsules, cachets or tablets each containing a predetermined amount of the active ingredient;

as a powder or granules; as a solution or a suspension in an agueous liquid or a non-aqueous liquid; or as an
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The amount of a given agent that will correspond to such an anount wl|
vary dependi ng upon factors such as the particular conpound, disease
condition and its severity, the identity (e.g, weight) of the subject or
host in need of treatnent, but can nevertheless be routinely determned in
a manner known in the art according to the particular circunstances
surroundi ng the case, including, e.g, the specific agent being

adm ni stered, the route of adm nistration, the condition being treated, and
t he subject or host being treated. 1In general, however, doses enployed for
adult huma r AJ S ngy per
day, prefe?ggr§th§%HSWEL&Bg%gagahh¥%gﬁgggr%ggwgg%gﬁﬁﬁ%y%%%%%%?%gt ly be
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t he |n|t|agmw5é%%8§%gg agent. O, by way of exanple only, the therapeutic
ef fectivenes t he conpounds descri bed herein may be enhanced by
adni ni strati on GFmacgicahpiprattisnt which cag be usgggralivincius pughris canpy|e (PR, 8% *onl y have
m ni mal t herlbgy efitskaped brpmef mdds oflgeidtin kid a glestidienaith 20 glyoatolt dn sorbétel OTHa @ush-fither apeut ic

agent, the céﬁéﬁﬁg @h Jomslmé AL mg;e@enta @ﬁ@lﬁlmm m fmtt%ucp estmc@.&t bnld@rs ﬁm@m&l) , by
way of ex %rg}%r | rlcants X.Ibh as Ql% or maﬁnesrunf st lﬁte an)é Blona abxhz In scpr cag dl%ﬁ tthc g?yc

i ncreased mni ster| €scCri erel

anot her t hé?“”@f?}‘é@iﬁ%be&@‘éﬁfd of Wpriendpd “aﬁuéaé‘ei“h'@li’&tﬁb%‘ fagfy pilsdiagipretaitiner H*CE’@ rren) t hat
al so has t héyeapeutlycls denehion sabByerswaybeaided Daplcgesaripyoyididvitasutableat nent  f or
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r egar dl ess sobfions.jars sgffrgengspic Solvait@owbl@r migfprese BRIV copisThrEt gy be pideitiete  t he
overal | bengés & drexpetinghie @ehtibytidneo pabd-srtdifRay caibploys detiadeiphiniye of t he

two ther apguki £ SEGHMoSs Horf Aaﬁmi@@atlam%mmgaxdoegéa@ma@mgu& ammatghstl c benefit.
Speci fi c, nonlﬂégu

i nati.on i es include
use of the co ounﬁﬂ8?“§P8gﬁﬁP3“‘??* ?ﬂmmﬁﬁjm@?ﬂ?lﬁﬁﬁﬁﬁgﬁﬁmg%ﬁﬁ? lipid
| oweri ng d?fﬁf@lgs PogelseRmipiee i) Preitinty Brmer SSuenepmPOIiRs 1y reepribatie pgive (b)
ant i di abet ingredgy@id fRyored bis sualdskiofortiait, acasitibrfiragagehilr eas, or PPAR- gamm,
PPAR- al pha and FoPaBﬁE%staLoq@%%mmhmgﬁém; B e aée‘ofarng gmmeﬁ lévmlazag' | di nedi ones

such as e.qg. gﬁ |itazone ant | %Ferten5|ve
agents sucfmgger

e Rosi
“’8’&"‘@&?? F?”&ﬁfta‘éﬁj%ﬁ’ﬁﬁl gf“‘%‘“"‘s@‘a ° fm?'éf“’??fr%&“ipﬁ%ﬁma& %&um channel
ant agoni st with tke ugg of 4 saitablelprpricitrat, d*clA@E1ﬂuﬁmeﬁﬁitedﬂ@loméuogmneth@naI april. In any
case, the mblototcpdfiorschiaieapbiildiofidadgant Gitdbakas! Bas tasifeprafurivdbgdiol i @ conpound
of For mul ado's eungﬁarcbgh ne|a§§ }ﬁ!}\ﬂi%ng BEYee B%el@?%&kr&ta% l%g da&ul@s%{d c%rQEeE or even

S|nultaneou S|n§ﬁtaneou Y E
f, eg, gelatm for use in an inhaler or insu ﬂator may be formulated containing a powder mix of the

compound and a suitable powder base such as lactose or starch.

The compounds may be formulated for parenieral administration by injection, e.g., by bolus
injection or continuous infusion. Formulations for injection may be presented in unit dosage form, e.g., in
ampoules or in multi-dose containers, with an added preservative. The compositions may take such forms
as suspensions, solutions or emulsions in oily or agueous vehicles, and may contain formulatory agents
such as suspending, stabilizing and/or dispersing agents. The formulations may be presented in unit-dose
or multi-dose containers, for example sealed ampoules and vials, and may be stored in powder formorina

freeze-dried (lyophilized) condition requiring only the addition of the sterile liquid carrier, for example,
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t herapeutic agents nmay be provided in a single, unified form or in
multiple forns (by way of exanple only, either as a single pill or as two
separate pills). One of the therapeutic agents naybe given in nmultiple
doses, or both may be given as nmultiple doses. If not sinultaneous, the
timng between the nultiple doses may be any duration of time ranging from
a fewmnutes to four weeks. Wiile it may be possible for the conpounds of

t he subject invention to be adm nistered as the raw chemical, it is also
possible to present themas a pharmaceutical formulation. Accordingly, the

subj ect i QMﬁD& stgrnc pgrogexkrgc%te@lnm@a{tgfyp%eﬂf Asgﬁiten{pgamk a}engn softf @PJ' sing a
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n e ar (0}

form and p |1

phar macy. n&%ft prr?pea? %ldgm?%réﬁa&%%&{"ﬁﬂmf T b ?dmﬁlﬁerﬁ(?]?yﬁné";an 08?3r eéaﬂ)“@leatl on a
conpound ofubguffacosiylS] IR EUCHRRBIRT fydTrapscutr plediprabisdtricwaple.yhe sewepstsabl e sal t

est er, pr ook iguieed v kuitshle@oljreit @afdrophobia @htkrial (fhrrepmeld bsan tmy)sioMintaht t he carri er
whi ch consaacépumeén QR oQhan 0L BGEBIAAY ae]ump&;l@a%@&fr é(amgmas%ﬁg{g@' the

f or mul ations are prepare by unif y and intimately bringing into

associ at i of"PRE active | ngr edi ent WI th liquid carriers or finely divided
solid carriers e esfsortef apidmpdsetionl cqrfer frethedydephapic caprayisrgthe hesntisn 5duct i nto t he
desi red f otdsaNeatsys@i compliding baaat Sdoyol, aamomayfao&dtna'w&esﬁaﬁdimada@meﬁb%%d in a

| ocal rat h%raq.}ea@&aéy%%mmma%y ea%% et%@rmogm%me ggag%s hgp of the

conmpound |rect?1%/ into an g tarned rel ease
for mul at i ofPeEUPE fepiid Fager %H’ s S‘%{dilPi"ﬁ‘P Peeceti P G el Syt ed dr ug
del i very s¥istleshydforrbiesnpmpidawell mrd iiglf prpdo@slovrxigiyaoe dysippit birdnisgaios.speci fi
anti body. Whealy)RQSEMREs o\M dololvie syktah @9ibe Ghribd@orRiadanly el ddfrofi@li€Ct i vel y by
the organ. olgﬁaygrfalmgf L@k QRN {ﬂ@gm&g&tdeg&atenasrlqaoxﬁ% Yoay gC! ude, but

are not limt [P and pat ches.
varied: for example, other 1ow- toxmlty nonpoiar surfactants may be use mstead of PEG-40 castor oil, the

fraction size of polyethylene glycol 300 may be varied; other biocompatible polymers may replace
polyethylene glycol, e.g., polyvinyl pyrrolidone; and other sugars or polysaccharides maybe included in the
aqueous sotution.

Alteratively, other delivery systems for hydrophobic pharmaceutical compounds may be
employed. Liposomes and emulsions are well known examples of delivery vehicles or carriers for
hydrophobic drugs. Certain organic solvents such as N-methylpyrrolidone also may be employed, although
usually at the cost of greater toxicity, Additionally, the compounds may be delivered using a

sustained-release system, such as semipermeable matrices of solid hydrephobic polymers containing the
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For intravenous injections, the agents of the invention maybe formulated in
aqueous solutions, preferably in physiologically conpatible buffers such
as Hanks's solution, Ringer's solution, or physiological saline buffer.

For transnucosal adm nistration, penetrants appropriate to the barrier to
be perneated are used in the fornulation. Such penetrants are generally
known in the art. For other parenteral injections, the agents of the
invention may be fornul ated i n aqueous or nonaqueous solutions, preferably
wi th physiol ogically conpatible buffers or excipients. Such excipients are

gener al 1y KGNl Y08 AL L FL QLA AL SLERAL 80, LR SOMPOUS oan be
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accept abl e SE'éﬁdl“’i ”écra‘ét %Fta“é?ﬁ{?feﬁf’ Ehrples %Idfpe‘l@f’i‘éwhﬁ”ﬁ‘et“ﬁ@ “%i‘l“f: fc‘%ﬁu@h carriers

enabl e t he commpdufirtidenofecks hpeto pyaai@idayso Reperding en theghamirklatterd and he bicllidiogt s, powder s,
Cpills, drageeBy ofedpiSkle@S reageht] stiopkS stragifds Sor pr&m staaﬁzan&llﬂaﬁere%p]oy%& urries,

suspen3| ons andBésQe% ljefn %Sefulc ?? h&(agltre% cqg%h ée com cMnds ax% a&so uﬁ}uﬂ)tfor vctermaréeat ed.

Phar maceuti cal preparatiaons e obta one or
nore solid “é%%ﬁng‘ifé‘?ﬂpa‘\}ﬁ“taﬁmﬂﬁné’“’@ra‘“mﬁ‘ﬁF@ i) ﬁ'ﬁi’ﬁi‘}h&dﬂngt“ﬁ@mf’ﬁwwsi Pt the

opti onal | y liggr Medirr{redaemagsndt iong, daasxideae, and processing the m xture of
granul es, aft el’M&QGItﬁ’lﬂ:orﬁﬂéhﬁ?@th@:n%ﬁ%hl‘nbﬁi&bl@ﬂded!as sallgaﬁ'l Jhﬁﬁlaceuh&npbt ain tablets

or dr agee %t%{i)g@ole cgﬁtlersogsbAgd a%ét?on Q ltsec-Qn be obtalgcg{:y cloﬂacpl}g the neugral %1 o sucl lers such as

sugars, inc cel | ul ose
pr epar at i oﬁ%“pg‘t?&‘ﬁ” g & suipeigit a"é‘&k‘%[ﬁﬁi‘eé“"s”?f’é‘l”%é‘”?’tnaﬁt e a%@a’t"f’f‘s“t"a@r"tﬁ‘aml"iﬁsce starch,
pot at 0 st arihermgeiterly aaceptghlprrid tddidgadiaintlinle, bnetehyiliosdd kouthas&riventr@r ocr yst al | i ne

cel I ul ose, lnbeggmcgaaémmp&&cmchwh@@dnhw.lgs%arbo'ﬁl@daomdr%@lsm;wHﬁsphaﬁccel | ul ose; or

others such rrolidone ne or cal cium
phosphat . a{’)ﬁyd C?ge%i)l-%sg d) ¥ gﬂgdmﬁ?ngh()fp t{nc s&(lgnc montolggr cnsui?unc d: “<uch as t he

Cross- | i nkERREpresE wids pd fe fkecns %’d’? @J?ﬁaltsﬁeﬂvwi"omlatwebyl@wnclowavfémdsd@ear
al gi ni ¢ ac edticopropionig;adobutstih GriepfieleBLcdvniadesdd sudthiabuyirndingric; hewend] at i ons of the

gr esent i ny@md &ﬂza&eﬁ”lﬁ@@!oﬁen@s@ﬁon@ﬁ@ludl@ﬁﬂb]ﬁﬂné&lfo%t ImOfauuémsmeaﬁ apcroetsent ed as
iscrete E P t abl ont ai ning a

pr edet er mi ﬁ:gdn S ctm1 Fm[nﬁémtg%’fsu‘\f?é‘c’laﬁ e gl g{ﬁ‘ A dsaméa] %\Rﬂ’é?a %F gt anul es; as
a sol uti onasérg‘“a*e%%@ﬁsﬁi’%%"stPr@ﬁc ?&ﬁiﬁé‘@EI‘SCU‘F’i”WIg@F“@FO”aaCNE)ﬁd tiglileGesstt i qui d; or
as an 24 odiihpld, Rergvat b 0. Phang) BEidb6 2101 $170.NS 2l tend toWIEE soluBle @iaduedud bl emul si on.

The acti ve rbta%%dém% 'ﬁltan BN c@te&gndpng aRLESE 'B;soegrms aﬁltﬁxsm LvHﬁhe c%p%ﬁidfjf};ywog h one

past e, A L BRkeky PRk R SRS EL 2 S SELLOTRLY
conpr essi n@iwipl*ﬁteasug%ﬁ %n HF‘%‘&WEWP%@“SE e sefie pan Geprepicpigy extiaiing thy camepurds efe- f | owi ng
f or m such msin@ntpewtien a@fopgitcadd) RS neatdp tnl a@R@EDI iYertBdIVe o Wikl fe it BindAT.,

| ubricant, mve'ntﬂ)grﬁlplgfeljréd@lmodan%QE anEénglgfona%lfJoiy%ﬂs lg%dtv&!lt}{%efﬂ clogu:lsper sing agent.
Mol ded tabl ets yberraebyrm Ing ind “suitable machine a mxture of
t he powder 8fPE8Hpound roistened with an inert liquid diluent. The tablets
may opti onal | y Hyesramphit 4eld(dorifustonstiybpyetinl2-igirdyeind ot hind2-sapogdic gl pr ovi de
sl ow or copphred dyet) MembBaste caifactbdwith a Rekit WRctbd TG MAME iR colsiXQE 64 chleium

acetate, hydrochloric acid, phosphoric acid, sulfuric acid, sodium hydroxide, potassinm hydroxide,

magnesium acetate, and p-toluenesulfonic acid, preferably in a L:1 ratio, in a suitable solvent. Such
solvents include but are not limited to diisopropyl ether, toluene, dichloromethane, and acetonitrile. Any
technique known in the art can be used to vary conditions to induce precipitation or crystallization,
including, without limitation: stirring for varying lengths of time at varying ambient conditions, the
addition of hexanes or diethyl ether, evaporation, and reduction of temperature. In patticular, 4-f4-(4-
trifluoromethyl-pyridin-2-yl}-piperazine- I -sulfonyl]-indan-2-carboxylic acid can be contacted with p-
toluenesulfonic acid to yield the tosylate salt form of the invention, to form 4-[4-(4-trifluoromethyl-pyridin-
2-yl)-piperazine-1-sulfonyl]-indan-2-carboxylic acid p-tolucnesulfonate salt, ‘The present invention

provides for 4-[eis-2,6-dimethyl-4-(4-triflnoromethoxy-phenyl)-piperazine-1-sulfonylj-indan-2-carboxylic
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Phar maceuti cal preparations which can be used orally include push-fit
capsul es made of gelatin, as well as soft, sealed capsul es made of gelatin
and a plasticizer, such as glycerol or sorbitol. The push-fit capsul es can
contain the active ingredients in adm xture with filler such as | actose,

bi nders such as starches, and/or lubricants such as talc or magnesium
stearate and, optionally, stabilizers. In soft capsules, the active
conpounds nmay be dissol ved or suspended in suitable |iquids, such as fatty
oil's, liquid paraffin, or liquid polyethylene glycols. In addition,

st ab' l'izer Sac:ﬁ'@-%lug:@sufﬁggyesqu ﬂﬂ&&?n@g{ogﬁe‘%{eﬁ’orm[? M Sjlfﬁgmd%thhmyrsld’l in-

coati ngs. Forrazmel ﬁ) §| g chdgra %ar sol ut e used whi ch
may opti ona{’fpfy cont ar| gﬂ' | STRPHIS A P-iel s opE el A ‘Oniﬂl%ﬁl’r‘edicfﬁﬂfdﬁ@t“’“car bopol
get, poIye@ﬁyﬁﬁﬁéﬂgw?@ﬁkﬂC%mdmdﬁﬂmwn%mﬁdmpﬁwmmmdéoﬂbdwqmagmmsd%ut|ons and
sui t abl e ompbpEHcEtiRIB] avetdbls dilént S@hri@Nt M Xt ur es. Dyestuffs or p| grrents may be
added to j[he tﬁpxleﬁ;e&c Jateg{ &%%@catﬁgsa{lh%gf%m Cltehlq @%I 1c!,atc ?1‘tarl gereb

characterize di t co I.nat 1 ons of 've conﬂ’ na - “doses. AII

f or mul at i oN§"F% ng% F“ﬁdﬁid?@?P%qun should be in dosages SU|tabIe for such
admi ni st rat i on. TEdilotincehanhes em bsustdltd argirathe mebeit invegtonat i on, t he conpositions
may take the formof tablets, |ozenges, pastilles, or gels formulated in
conventional manner. Such conpositions may conprise the active ingredient
in a flavored basis such as sucrose and acacia or tragacanth. For
adnlnlstraﬁﬂﬁﬂe%y i nhal ati on, the conpounds for use according to the
present invention are convenneﬁgmy delivered in the formof an aerosol
spray presentation from pressurized packs or a nebul | ser, @Mtf]the use of
a suitable propellant, e.g., dgch#orodlfluoronethan \\ ﬁ“wf%

trichl orof | uor onet hane, d|chIor@%etrﬁ??uoroem@anefq Aabﬁ \diOdee or ot her
suitable gas. In the case of a pr®ssurized aer 0sol thel dosage unit nmay be
determ ned by providing a val ve t@mﬂ@1|ver a netered anbunt. Capsul es and
cartridges of, e.g., gelatin for use in an inhaler or insufflator nmay be
formul ated containing a pomddg:ﬁiﬁfgﬂi%hé’ conpound and a suitable powder
base such as | actose*or starc € conpounds may be formul ated for
parenteralmadﬁl ?dtlon by injection, e.g., by bolus injection or

cont i nuous |nfu5|o xFornuIatlons for injection may be presented in unit

dosage form e. % n anpoul in nulti-dose contalner§ wi th an added
preservative. T 5“@3W305|t|od?jﬁﬁ?*ﬁa&gﬁ;dch forms *as susgensiess,
solutions or enulsions in 0|Iy aqueo vehlﬁkes Qﬁ@~$ﬂ@§€6ntaln
fornul atory agents such as sd T, stab|I|2|ng\ 1% i spersing
agents. The fornul ati ons maybe f@smnted in unit-dose *or multi-dose
containers, for exanple seal ed angbules and vials, and may be stored in
powder formor ina freeze- dried (Iyophlllzed) condi t i on requiring only

t he addl t I on Of\/ar%obﬁnd%&e%grtclxﬁw admg were %%Cpglllé ta?tm% from t{lﬁll’ COlTGgBHdE% tngaﬁg &S al I ne or

sterile pyrogen-free wat PEheous
i nj ecti on EGIMIETBHRSHHrgeid: é}jﬂ%‘ﬁéﬁé‘i"dﬁé‘c‘"rﬁ&?’mbtéf”‘b’r“éﬁﬁéﬁ@dc Fif over wpderqup.e powder s,
gr anul es dielindaadrteefg clodrostifveyldtad wilh i3 @vérgul®hiy actie S@shaeld forkedndd iadutc@ns f or

par ent er alvy aHbd it the Aploffie bPGit6e pﬁaadﬁé)é&ﬁm AR AR AGUE MR LRI | Y) sterile
I njection %Lrﬁ&tjﬁs%& s%IlcaﬁgJ’L dﬂdeie% p;pergzmgsonpe used. dEsnaHméaser]wcﬂgyszs ogptegférgml%tgt I oxi dants,

buffers, teri ost
was accomplished using lithium hydroxide,

Scheme II
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solutes which render the formulation isotonic with the bl ood of the

i ntended recipient; and aqueous and non-aqueous sterile suspensions which
may i nclude suspendi ng agents and thickening agents. Suitable |Ilipophilic
solvents or vehicles include fatty oils such as sesane oil, or synthetic
fatty acid esters, such as ethyl oleate or triglycerides, or |iposones.
Agueous i njection suspensions may contain substances which increase the
viscosity of the suspension, such as sodi um carboxynet hyl cell ul ose,
sorbitol, or dextran. Optionally, the suspension may al so contain suitable
stabilizers or agents which increase the solubility of the conpounds to
allow for the preparation ptmagdﬁly concentrated solutions. The conpounds
may al so be fornulated in regtal conpositions such as suppositories or
retention enemas, e.g., conftlining conventional suppository bases such as
cocoa butter, polyethylene, gNycet-Ss0f: other glycerides. In addition to the
formul ations described previ gus| ywset he conpounds nmay al so be formul ated as
a depot preparation. Such |ongm#&cting Lprnﬁkatkpns may be adm ni stered by
i mpl ant ati on (for%/x n%le “ SebEhteteous| y 387 Lntlr agusgularly) or by

i ntramuscul ar Me@Ecti ol Thus, for exanpfe, ‘ﬁégconpounds may be
formulated with suitable polyneric or hydroﬁﬁobic materials (for exanple as
an emul sion in ﬁn E?cgﬁaable qil? or ion exchange resins, or as sparingly
sol ubl e deri vat 1'yBEWigegpiaggabpmliaacidggeresyutesze pgpipier pgmepitehedfition opne exanpl e
of a phar nedein #-eebyltesiisd MO endmisthyl fdide Sglodc conpounds of the invention
is a cosolvent system conprising benzyl alcohol, a nonpolar surfactant, a
wat er - m scgll.e @ 9gani ¢ pol ynmer, and an aqueous phase. The cosol vent system
may be a 10% et hanol, 10% pol yet hyl ene gl ycol 300, 10% polyethyl ene glycol
40 castor oil (PEG 40 castor oil¥ysewith 70% aqueous sol ution. This cosol vent
system di ssol ves hydrophobi ¢ conpdunds well, and itself produces | ow
toxicity upon system c adm ni st rail'@Qn-c--Baturally, the proportions of a
cosol vent system may be varied congiderably w thout destroying its
solubility and toxi ¢tyxcharacterisiics. Furthernore, the identity of the
cosol vent corrponent/g:[@y be varief%A6r exanplef xother lawtoxicity

nonpol ar surfact ant y be used instead of PEG 5¢§§hgf+fﬂj, t he

fraction size of polyethyl ene gl ycol 300 may be védf  opfier™ Bi'oconpat i bl e
polynmers may replaG6..ch@l Yethyl ene glycol, e.g., polyvinyfs pyrrolidone; and
ot her sugars or po1ysaccharides maybe included in the aqueous sol ution.

Al ternatively, other delivery systens for hydrophobi?tﬁﬂgfﬁﬁceutica
conpounds may be enployed. Liposones and enul sions are el 1 known exanpl es
of delivery vehicles or carriers for hydrophobic dfugs. Certain organic
sol vents such as N-nethyl pyrrolidone al so may be enpl oyed, although

usual ly at Lgqugst of greater toxicity. Additionally, the conpounds may be
delivered u ngwizlsﬁspaLned-releasamﬁyﬁ%ﬁﬂl such™ qLQgrneable matrices

of solid h droﬁq IC PGl TS S contafiPeig™ he 26 {1 5N, —e—a
ydr opasPe phiy R 2 SN
T X N 'S 5

Scheme IIT outlines the synthesis of indol-1-yl embodimenis of the present invention, A 1-(2,3-
dihydro-indol-1-yl)-ethanone was first chlorosulfonylated using chlorosulfonic acid, followed by
sulfonamide formation by reaction with the appropriate piperazine or piperidine. The indole was then
accessed by first removal of the acetyl profecting group under acidic conditions, followed by DDQ
oxidation of the indoline. The indole is then M alkylated with methyl bromoacetate and further hydrolyzed

with lithium hydroxide o provide the desired carboxylic acid.

Scheme IV
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t herapeutic agent. Various sustained-rel ease materials have been
established and are well known by those skilled in the art.

Sust ai ned-rel ease capsul es may, depending on their chem cal nature, rel ease
the conpounds for a few weeks up to over 100 days. Depending on the

chem cal nature and the biological stability of the therapeutic reagent,
additional strategies for protein stabilization may be enpl oyed. Besi des
bei ng useful for human treatnent, these conpounds are also useful for
veterinary treatnent of conpanion animals, exotic animals and farm

ani mal s, including mammal,ge 0dents, and the |ike. Mre preferred ani mals
i ncl ude horses, dogs, and cats. Many of the conmpounds of the invention may
be provided as salts with naceutlcally conpati bl e counterions. Acid

addition salts can be obta'hpﬂ*ﬁy tontacting the peutrale formof such
conpounds with a sufficient anmount of theode5|red yﬁa either neat or in a
sui tabl e |nerL{@oI yent. Examph&& of ph qufhca y acceptable acid

addi tion saltsp 'ude, but aPf®e not I|n1t§%%;ﬁj’tho§% derived from

i norgani c aci g hydrochtoric;—hydrobr Cy Nitric, carbonic,

nonohydr ogencar boni ¢, phosphori c, nnnohydfbgenphosphorlc

di hydr ogenphospheféc, sul furic, monohydrogensul furic, hydriodic, or
phosphor ous ‘acids and the like: as well as the salts defived from
relatively nontoxic organic acids |like acetic; pro Foﬁvmwmwsobutyrlc
lactic; maleic; malonic; bedZfi&s8uccinic; suberlc,Snﬁhﬁﬁi&MSnandellc
phtlralic; benzenesulfonlc strabuanesdl fOni c, |nclud|ng » ¢igh uenesul f oni c,
m tol uenesul fonic, and o- tdfffefigiul fonic; citric; |taPtarie;

met hanesul f oni c; and t he | i l@ion, Ak, BB | cluded are salts of anmino acids such
as arginate and the like, and salts bf organic acids |like glucuronic or

gal actunoric acids and the like (sge, for exanp]e, Bergexet q}”%J Phar m
Sci. 66:1-19 (1977). Salts Qﬂ@fo be nore sol 5 |n @q s or ot her

protoni ¢ sol vent s ¢ftag are§t correspondi ng free @ e forns. Salts
useful with the conp she present |nvent|éq.L clude wi t hout
limtation, caIC|un1 1 un? potassium magnesi um shydreochl ori de,

phosphat e, sulfate, and p-toluenesul fonate salts. The salts can be prepared
by contacting the conpounds of the invention wi th an appropriate acid,

ei ther neat OI’ "I'hc{]c ﬁ‘poﬁlws ;n% ﬁ%ﬂ\’@}%rvta sﬁ@{aﬁl%e subsPtuiied Q( {hg JS (151%1011 of callnn%:{ Lg;rzt g; It 26

i nvention. ferred uenes

used with '%‘ﬁfés ‘ai §%f“3§lé‘81d° TBARORAERLeeine it hlpmprfprgation of 1- (5~Bf°m°-2 3-dihydro-

4- [ 4- (4- t ripdol-ldrGrmndipllowsyyistfonpmRie jomatigi v thazppagiele piswidziromyipdridinidan- 2- car box
ylic acid ThBEc&ﬂ@fo&dm@éfo@ﬂs)t'hemtnm&iwﬁ%c Bey 19@@@1@@%@@116“&@ @Qr 0@1@&@1{“ sel ected

fromthe g,s}’lc?dfh@ 1(39190? }%d:gﬁgp q{lﬁl?{? Jc%l]\/lémalatg‘dﬁwnﬁa metﬁ llarmxoaccgf ac>] ow aci d,

phosphori ¢ aC| hydrOX|de
magnesi um ]H@@Ysét"@he eéf?fd" it LT ikl PrEh e 2 %P‘Hm‘dbw@l'céféaabq ayceﬁs?ﬁ‘ by 1:1 ratio,

in a suit disfrezesitidnwiihg S-brdSwdinctiogily et e Hytral)stsdiep Big caalyle RObgelalisiivited t O
d||sopropmhAﬁﬁh@&hmhg&ggmﬁm%gk@hloronethane and acetonitrile. Any

techni que known in the art can be used to vary conditions to induce
precipitatjon or crystallization, including, wthout limtation: stirring
for varyi nf*Mm&Xgths of time at varying anbient conditions, the addition of
hexanes or diethyl ether, evaporation, and reduction of tenperature. In
particul ar, 4-[4-(4-
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trifluoromethyl-pyridin-2-yl)-piperazine-I|-sul fonyl]-indan-2-carboxylic
acid can be contacted with p- toluenesulfonic acid to yield the tosylate
salt formof the invention, to form4-[4-(4-trifluoronethyl-pyridin-
2-yl)-pi perazi ne-1-sul fonyl ]-indan-2-carboxylic acid p-tol uenesul fonate
salt. The present invention provides for

4-[cis-2,6-dinmethyl-4-(4-trifl uoromnethoxy-phenyl)-piperazine-I-sulfonyl]-in
dan- 2-carboxylic 27 acid p-toluenesul fonate salt. The present invention
provides for 4-[4-(4-trifluoronethyl-pyridin-2-yl)-

pi perazi ne-1|-sul fonyl]-indan-2-carboxyljc acid ptol uenesul fonate salt.

Additionally, the present jnvention prmVides for pharnaceuti cal
conposi tions o@@ |t okurm C und ofc\Egrrmula | together with a
phar maceut i gél | yw—acg€pt a di lusat o rrier. ¢ references, patents or

applications, U S. or forelgn, cited infthg a cation are hereby

i ncorporated by reference a%¥ if witten } he foll ow ng schenes can

be used to practice the present invention. ene | |I. CI503H X4 Xs O _

ix4 A 2, HNI Nc, &4 HXCSI N~ G X & G X4 Y3 Eta DVAP THF 3. LICH
THF, MOH MG C\~I X X Xt-X3 defined In text XX, 1. ASO-Xt &G 4 2.

| HOZC~G-LI \ ~I NI HNG & O X4 X Xx XSEf 3N, DVAP THF

SN & Fs
, . . l/\NH Pd2(dba)? ~ l
Toluene, 100C
F.C e /N\)\ N N
3 BOC COsMe

N
s-._,N/j
N T
\ '
o CoaMe
1.TEA
2, IntA
———
oM
1 P
EI0f, 70C
N
N
o N \\
N / CFy
HO COMe

Scheme VI

31



3. MOH, THF. McOH Various indane-carboxylic acids were prepared starting
fromtheir correspondi ng i ndanyl -2-acetic acid, indan-2-carboxylic acid,

i ndan-1-carboxylic acid or 6-nethoxy indan-l-acetic acid ester head group.
The indane was first chlorosul fonylated with neat chlorosul fonic acid.

Sul f onam de formati on was i nduced by reaction with the appropriate

pi perazi ne or piperidine either at roomtenperature or at el evated
tenperatures when sterically hindered piperazines were used. Finally, base
hydrol ysis of the ester noiety was acconplished using |ithium hydroxide.
Schene Il 28 1. LHWDS, Mel, THF 2, CISGBH X4 3 H\\ - j G3 Oa X5 Et3N,
DMAP X, THE M X1 O 4. LIiOH, THF, MeOH Il -S&-G&@-&4 Me02C HOC ~J |11 X2
X2 0 The met hyl at ed i ndan-carboxylic acids were synthesized in a simlar
manner with the additi-on of an initial a-nethylation using LHVDS and

met hyl iodide (Sghenme I1). Schene 11l 1. CISGBH X4 NY2 G3 A X X, EbN,
DVAP O N/ TI;lF\JLL{ XI OX4 Ah ii s- 2-23- 4 X2 ~C:C'D*Y O X -X3

defined in text Xa* HN_ %G /“wJLg A
T
A \' _a ; ’\/| (\
Y TEA, DMAP

\\o 40°¢ //\\
j A
o \A/I /(\(“
N,

Scheme VI depicts a general method for coupling G,-G, moieties to intermediate embodiments of the
present invention and a general method for hydrolytically cleaving acid-protected intermediates to preduce

embodiments of the present invention.

Scheme VII
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1. ¢c.HC1, 1,4-dloxane 2. DOO, CH2Cl, 0 HO X, X4 X, X4 N\ Il 1. nethyl

bronpacetate 0 ,..1, S N Yz G- Ga CS2CCe, CHCNCN N Yi G _G4 2. LION, THF,
MOH p Xa X2 % X2 X2 Xs Schene |Il outlines the synthesis of indol-I-yl
enbodi mrents of the present invention. A 1-(2, 3- .

di hydro-indol -1-yl)-ethanone was first chlorosul fonyl ated usi ng

chlorosul fonic acid, followed by sulfonam de formation by reaction with

t he appropriate piperazine or piperzine. The indole was then accessed by

first renoval of the acetyl protecting group under acidic conditions,

foll owed by DDQ oxidation of the indoline. The indole is then N al kyl at ed
with nmethyl bronoacetatg and further hydrolyzed wth |ithium hydroxide to

provi de the d\i:lgd+aaLﬁQ%ylyQ acke:.. Sche VLZ%/1E751§£BH X4 2 NH V2 &3
A TGEHA X°0)&3 OE3N, DMAP O\~~"\ON Xt THE ~\"x, Xs X3~\ | Br

ClBr X,-X3 defined in text X=CCN 1. c.HO, 1, 4- dloxane 1. c.HO,
1,4-dloxane 2. DDQ CHzClz 2. DDQ CHzCl z 3 nethyl bronpacel ate 3. nethy
bronpacel ate CszO0O3, CH3CN CszC(O3, CH3CN 4. 1-101%*+THF, MeCH

N o cis;H
S \
l [s; 0\,/
s 4] %
o G

N Yo-GyG
i Yo Gyl
TEA
A 0.5—N Yy Gy G,
_ Gy S, TN
o s 0,5—N Yr=By Gy i LIOH i
i 0,
HO
/‘\.O o\ \

Scheme VII depicts a general method for preparing 6-methoxy benzthiophene embodiments of the present

invention.

Scheme VIII

o] S, o
HCl - ] ?\ C CISOaH 1
MeOH © o

0,5 —Cl

N Yz"Ga'G,q
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[¢] 5 1
\
HO% 1N LiOH \0

N Op5myf ¥
08— GG G (A A
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4. Hz, 10% Pd/C, McOH 5. LIiOH THF, MOHHO X4 &4 NO X4 B 4 G Ol YO01
Xt/ X INNXs\ \I I OX Br ~\\ 0O X3 The conpounds in Schene |V
show a sul fonam de substituted at the 6-position of the indole. Access to
t he 6-sul fonam de-5-brono i ndol es begins with chlorosul fonyl ati on of

| - (5-Brono- 2, 3-di hydro- indol-1-yl)-ethanone, followed by sul fonam de
formation with the appropriate pi peradi ne or piperidine. The acetyl
protecting group is then renoved with conc. HCl in 1,4-dioxane, followed by
DDQ oxi dation yielding the indole head group. The indole is N-alkyl ated
with methyl bronpacetate, followed by hydrolysis of the ester with I'ithium
hydr oxi de. SFisme ViFdspiols peengsal @ghgd 5t atsneghe bfﬂﬁ%ﬂp@ge Eapflipra's gl acer ivgjon.

hydr ogenat iSewraGtheida gredst b gpend nikthodddr premadiizic byfodpeiloloed dsinga fulfalyl okorsihie St ep usi ng
catal ytic uygrnﬁggﬂ%k@mlemm wayk @ wite ReéGorandad, saufiey RgRuat Maseher e. Scheme
V 30 NOZ NO2 DBU. PhH CI\ / 2.0S03H SAO HO/ OBr O\ / mMA NH Tatu
Tol uenene. “ﬁe I [ r | F, 4100C "N N-Tr

Scheme IX
Xa
~
1. n-Bulli, -78°C Ga=Gs JNHBn o o
.Bn )\ JL _30°C
2 ﬁ Xs o7,
0 X
ﬁi‘xs X,
T-HN NZ, TEA, taulene (Z=H,Bn)
GG >  @~Gs—N _ NH

If Z = Bn, then deprotect with 10% Pd/C

X
\ xq / 5
/..,NBoc TFA, BCM
G4-G3N NBoc XaZn X

)L »
t,.N 5 Ho e " 50,01
2, LIOH, THF., MeOH
sz(dba)a
NaOtBu

toulene, 100°C

D\Q/ \
N—Ge,wG4

Xs

Scheme IX outiines the synthesis of various G;-Gy-Ga moieties starting from coupling the
halogenated aryl G, groups with the appropriate piperazine or piperidine. Sulfonamide formation was
induced by reaction with the chlorosulfonylated indane-carboxylic acid ester head groups (see Scheme I).

Finally, base hydrolysis of the ester moiety was accomplished using lithium hydroxide,

Scheme X
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BOC COMe I-Pr Pt '- BOCK COZMe ~ NV I-Pr I-Pr Q(~ ~ N TFA CP &6 CO Me
1.WAO2N/ | Pd/ICIl EIOH, ]1CC ONCFe HO/ CO M Schenme VI 31 0 " /\O
G Xi %¢ HV \ Ga Ga ~ GJz %TEA DVAP X 0/\040"Cx 0/ O1 INLION O
G G HOx\/xzj Ir Yz A\ I /N Xz Schenme VI depicts a general nethod
for coupling Q-4 noieties to internedi ate enbodi nents of the present

I nvention and a general nethod for hydrol ytically cleaving acid-protected

i ntermedi ates to produce enbodinents of the present invention.

Br cochJ ya

c:H,c:Jz COZCH;. CO;CHy 150 c
COCH; —

reflux CHZON: ki

llghl a!gar ? e

67%

H,
PdIc
NaNO,
COCHy e COLHy i GOLCH;
EIDAC HCI,H,0
CH,CN
NHp

N0z NaSCSQBL, Cf, SOl

NOZ

" CO;CH, COH
N [ OCFS LOH
1.258q

— —

choa T j/

CHLCN e

56C : 20 hr :

OCF, OCF,

The invention is further illustrated by the following examples.

EXAMPLE 1

o oo

2

{5-[4-(4-Trifluoromethyl-phenyl)-piperazine-1-sulfonyl]-indan-2-yl}-acetic acid

Step 1

A
O

{5-[4-(4-Triftuoromethyl-phenyl)-piperazine-1-sulfonyl]-indan-2-yl}-acetic acid methy! ester:
Indanyl-2-acetic acid methyl ester (1.0 g, 5.26 mmol) was added to a stirring solution of chlorosulfonic acid

(5 mL) at 0 °C. The solution was stirred at 0 °C for 0.5 h, then room temperature for 3h. The resulting
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Schenme VIl 32 + C- ~xIl CCAB -0/ SHS OO it CH3SGBH / \ 0\/ CASOHO
[/ \ Oof/ Cd-S0, SO N~/Vz G Ga TEA /-1 0,S-N--\Yi GYGa S %-Nyz G G
INUGH S -/ O Schenme VIl depicts a general nethod for preparing 6-nmethoxy
benzt hi ophene enbodi nents of the present invention. Schenme VIII s os ,0
HO CSOHHO\ MOHO\ \O\/ MNM-P- G G TEA Os HO1\ / INUG\O\
/I OS NN\~ -GG &S M_ z G& 33 Schene VIII depicts a general nethod
for preparing benzot hi ophene enbodi nents of the present invention. Several
schenmes present a general nethod for preparing a sul fonam de bond using a
nd a nitrogen

sulory! LSS gL S B DI A S0 Pl S
Tayers were dried (Na,SO,) and concentrated to afford a mixture of 5-chlorosulfonyl-indan-2-acetic acid
methyl ester and 4-chlorosulfonyl-indan-2-acetic acid methyl ester (1.38 g, 4.78 mmol, 91 %). The
sulfonyl chloride mixture was taken on to the next step without further purification. The mixture of
sulfonyl chiorides (370 mg, 1.28 mmol) were dissolved in dry THF (10 mL). To this solution was added 1-
(4-triflucromethylphenyl)piperazine (315 mg, 1.37 mmol}, triethylamine (600 uL, 4.3 mmol) and DMAP
(catalytic amount). The reaction was stirred at room temperature for 1h, concentrated and directly purified
by silica gel flash column chromatography to separate the regioisomers (25 % ethyl acetate in hexanes)
affording {5-[4-(4-trifluoromethyl-phenyl)-piperazine-1-sulfonyl]-indan-2-yl} -acetic acid methyl ester (118
mg, 19 %) and {4-[4-(4-trifluoromethyl-phenyl)-piperazine-1-sulfonyl}-indan-2-yi}-acetic acid methyl
ester (40 mg, 6 %) as clear colorless oils, {3-[4-{4-trifluoromethyl-phenyl)-piperazine-1-suifonyl]-indan-2-
yl}-acetic acid methyl ester: YH NMR (400 MHz, CDCls) § 7.57 (s, 1H), 7.56 (d, 1H), 7.45 (d, 21), 7.33
(d, 1H), 6.87 (d, 2H), 3.69 (s, 3H), 3.33 (m, 4H), 3.21 (dd, 2H), 3.14 (m, 4H), 2.95 (m, 1H), 2.71 (dd, 2H),
2.52 (d, 2H). '

Step 2

OUSW i

o o

{5-]4-(4-Trifluoromethyl-phenyl)-piperazine-1-sulfonylj-indan-2-yl}-acetic acid: {5-{4-(4-
Trifluoromethyl-phenyl)-piperazine-1-suifonyl]-indan-2-yl} -acetic acid methyl ester (118 mg, 0.245 mmol)
was dissolved in THF (10 mL). To this solution was added 1M LiOH (5 mL) and was stirred at room
temperature for 3h, TLC indicated that the reaction was complete, The reaction mixture was then
quenched with Dowex 50WX4-50 until neutral and then filtered to afford pure {5-[4-(4-trifluoromethyl-
phenyl)-piperazine-1-suifonyl]-indan-2-yl}-acetic acid (112 mg, 98%) as a white solid. The product can be
further purified by silica gel flash column chromatography (dichloromethane/MeOH/AcOH 95:5:0.1). 'H
NMR (400 MHz, MeOH-ds) § 7.60 (s, 1H}, 7.56 (d, 1H), 7.45 (d, 2H), 7.41 (d, 1H), 7.0¢ (d, 2H), 3.32 (m,
4H), 3.22 (m, 2H), 3.17 (m, 4H), 2.88 (m, 1H}, 2.72 (m, 2H), 2.47 (d, 2H); LCMS: 468.8 M+

EXAMPLE 2

@]
Co-
N —S5=

F3c—©— N—S=0
\ / El)
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4 1, n-BuLi, -78C G-G /NBn C ONBn J.O-ICl -20C X4 X5 Xs XA 1 H
NZ, TEA, toulene (Z =H Bn) GGXas 2. If Z::wh Bn, thn deprotect i10%

Pd/CG & fJ . NHXs NWU' ) X4 X%NB0O 0 ~-1- TFA, DCM X x x X, \NBoc 1 O
s |s HOAG.\S02Cl 6f 2. LION, THF. McOH Pd2(dba)3 NaQkBu toul ene, 100C
X3 X, 1X2 00 AAIl/-J /-1-\ HO" 'G " INNG A OHO Xs Scheme | X outlines

the synthesis of various &-G3-&4 noieties starting fromcoupling the
hal ogenated aryl &4 groups with the appropriate piperazine or piperadine.
Sul f onam de formation was i nduced by reaction with the chI or osul fonyl at ed

I ndane- car box‘yl ic acid ester head g ‘8 see_Schene %Ly base
hydr ol ysi s G4 @feMwsqmethylphmeh- 9}?%%8& s at=to L if§‘?°ﬁ‘8d I Thf F‘ﬂ"’iﬂ?ﬂ“ dr oxi de,
Schenme X 344-BririfioR0Odky LB eniXBSpduiche- CHE@YIRinfan G@2 @fetic #id WasCOREHS 2QTINE Y~ - - #

COzCFis r efth%c%%xﬁﬁplel using {4-[4-(4-trifluoromethyl-phenyl)-piperazine-1-sulfonyl}-indan-2-yl}-
acetic acid methy} ester from Example 1, Step 1. 'H NMR (400 MHz, MeOH-d,) § 7.60 (d, 1H), 7.52.(d,
2H), 7.51 (d, 1H), 7.31 (t, 1H), 7.15 (d, 2H), 3.53 (dd, 1H), 3.42 (m, 4H), 3.25 (m, 4H), 3.20 (m, 1H), 3.00
(dd, 1H), 2.37 (m, 1H), 2.72 {m, 1H), 2.47 (m, 2H); LCMS: 468.8 MY

EXAMPLE 3

{5-[4-(3,4-DichlorophenyD)-piperazine-1-sulfonyl}-indan-2-y!}-acetic acid: The compound {5-[4-(3,4-
dichlorophenyl)-piperazine-1-sulfonyl]-indan-2-yl}-acetic acid was synthesized according to the procedure
from Example I using 3,4-(dichlorophenyl)-piperazine. 'H NMR (400 MHz, MeOH-d,) § 7.60 (s, 1H),
7.56 (d, 1H), 7.42 (d, 1H), 7.29 (d, 1H), 7.04 (d, 1H), 6.83 (dd, 1H), 3.31 (m, 2H), 3.23 (i, 4H), 3,18 (m,
1H), 3.08 (m, 3H), 2.90 (m, 1H), 2.74 {m, 2H), 2.46 (d, 2ZH); LCMS: 468.8 (M+1YF,

EXAMPLE 4

N*—S—-—O

CI
{4-[4-(3,4-Dichlorophenyl)-piperazine-1-sulfonylj-indan-2-yl}-acetic acid: The compound {4-[4-(3,4-
dichlorophenyl)-piperazine-1-sulfonyl}-indan-2-yl} -acetic acid was synthesized according to the procedure
from Example 1 using 3,4-(dichlorophenyl)-piperazine. 'H NMR (400 MHz, MeOH-dy) § 7.59 (d, 1H),
7.52 (d, 1H), 7.38 (dd, 1H), 7.29 (d, 1H), 7.04 (d, 1H), 6.85 (dd, 1H}, 3.50 (dd, 1H), 3.20 (m, 811), 2.98 (dd,
1H), 2.86 (m, 1H), 2.72 (dd, 1H), 2.48 (i, 1H}, 2.18 (i, 2H); LCMS: 468.9 M+

EXAMPLE 5
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light % NO2 16 hr
OQAc HCl, H20 9C> Noz CH33CN NH2 NabCSCEl, O, SQ2CI C02CHs CO2H

C02CHs EH
N N OCFs 9

OCFS OCFS The

EXAMPLE |

NO2 Br el hér 67% NO 2 H2 Po/C Q02CH3 _y CO2CHs NaNO.y

O LION i02 1.256q 3002 K2C0s THEHzO 50 CN N " NY ~N 50C 20 hr
invention is further illustrated by the foll ow ng exanpl es.
O F3C:~1 OH O [/ QAS'O

{5-[4-(4-Trifluoronethyl -phenyl)-pi perazi ne-|-sul fonyl]-indan-2-yl}-acetic

acid Sten

|l F3C/ O VI - 0 NI\

30X

N\

S "’S\\O OH |
5-[4-(4-Trifluoromethyl-phenyl}-piperazine-1-sulfonyl]-indan-2-carboxylic acid: The compound 5-[4-
(4-trifluoromethyl-phenyl)-piperazine-1-sulfonyl]-indan-2-carboxylic acid was synthesized according to
the procedure outlined in Example [ using indane-2-carboxylic acid methyl ester. '"H NMR. (400 MHz,
MeOH-d,) § 7.64 (s, 1H), 7.60 (4, 1H), 7.46 (d, 2H), 7.46 (m, IH), 7.01 (d, 2H), 3.41 (m, 1H), 3.30 {m,
§H), 3.10 (m, 4H).

EXAMPLE 6

FiC N  N-S=0
_/

4-[4-(4-Trifluoromethyl-phenyl)-piperazine-1-sulfonyl]-indan-2-carboxylic acid: The compound 4-[4-
(4-trifluoromethyl-phenyl)-piperazine-1-sulfonyl]-indan-2-carboxylic acid was synthesized according to
the procedure outlined in Example 1 using indane-2-carboxylic acid methyl ester. TH NMR (400 MHz,
MeOH-dy) & 7.63 (d, 1H), 7.53 (d, 1H), 7.46 (d, 2H), 7.40 (i, 1H), 7.03 (d, 2H), 3.58-3.56 (m, 2H), 3.42-
3.34 (m, 5H), 3.32-3.18 (m, 6H); LCMS: 453.0 (M+1)".

EXAMPLE 7

BeN :

N

o 0
5-]4-(3,4-Dichlorophenyl)-piperazine-1-sulfonyl]-indan-2-carbexylic acid: The compound 5-[4-(3.4-
dichloraphenyl)-piperazine-1-sulfonyl]-indan-2-carboxylic acid was synthesized according to the procedure
outlined in Example 1 using indane-2-carboxylic acid methyl ester and 3,4-(dichlorophenyl}-piperazire.

'H NMR (400 MHz, MeOH-d.) § 7.61 (s, 1H), 7.56 (d, 1H), 7.42 (d, 1H), 7.28 (d, 1H)}, 7.03 (d, 1H), 6,89
(dd, 1H), 3.30 {m, 1H), 3.28 (m, 4H), 3.32 (m, 4H), 3.08 (m, 4H).

EXAMPLE 8§
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N, I/ *S0

{5-[4-(4- Trlfluoronethyl phenyl) - pi per azi ne-1 -sul fonyl | -i ndan-2-yl }-acetic
acid nethyl ester: Indanyl-2-acetic acid nmethyl ester (1.0 g, 5.26 mmuol)
was added to a stirring solution of chlorosulfonic acid (5 nL) at 0 C. The
solution was stirred at O Cfor 0.5 1t, then roomtenperature for 3h. The
resulting 35 solution was poured slowy over ice and extracted wth diethyl
ether (3 X 100 nmL). The conbined organic |ayers were dried (Na2SO4) and
concentrated to afford a m xture of 5-chlorosul fotyl-indan-2-acetic acid
met hyl ester and 4-chl orosul fonyl -i ndan-2-acetic acid nethyl ester (1.38 g,
4.78 mol, 91 % . The sulfonyl chloride mxture was taken on to the next
step wi t hout further purification. The pmixture ®f sulfonyl chlorides (370
ng, 1.28 mmol) were dissolved in dry T To this solution was
added |- (4-trifluoronethyl phenyl) pi ng, 1.37 mmol),
triethylamne (600 pL, 4.3 qg» o (catalytic amount). The reaction
was stirred at roon1tenperg ‘ ol h, ¢ oncentrated and directly purified
by silica gel flash columm chfomatography to separate the regioisoners (25
% et hyl acetate in hexanes) affording

{5-[4-(4-trifluoronet henyl ) - Z|ne sul fo yl }-acetic
acid net hyfz {4é§,f glfchltri yI) eraié %&ﬁ an—2 carboxyllc acid: "H% p(:'uu(gj %-(24

{4-[4-(4-t mpwdrqnmmhwe-lpw@whr)darp% opaliopd s S BT E ﬁm?d‘y‘i }-acetic
aci d met hybylinesh Bdamfl¢Ouwsig indBe-3@arbds/liCloie abthyC 8letinll BSliclibhbighenyl)-piperazine. 'H -
{5-[4-(4- tﬁh&gﬂ@hﬁgﬁ%ﬁﬁh QQERXHﬁ)Pﬁﬁgﬁgth%1h?3@b@0@yhbsdﬂﬁ @s@mdy|} aCGtIC

d h ,
ey S, iy g o g g 37 a5y d Py

3.21 (dd 2H), 3.14 (m 4H), 2.95 (in, 1H, 2.71 (dd ZFD 2.52 (d 2H)

Step 2 F3C/ 0O \ I N OH N, O SAEXAMPLE 9

{5-[4-(4-Trifluoromethyl - Qngnyl) pi perazi ne-|-sul fonyl]-indan-2-yl}-acetic
-|uoan-2-yl}-acet|c acid.

aci d: {5-[4-(4-
Trifl uoronethyl - phenyl) - pi per sul f-aq

methyl ester (118 ng, 0.245 73% .@@ in THE (10 n.). To this
sol ution was added 1M LiCH (5 nL)Laﬁ SS@s¥stTrre®Hat room tenperature for
3h. TLC indicated that the reaction Wbsoconplete The reaction m xture was

then quenguqel riidoro oy riGOY I pi Pbazin ! -ulfory Bt il -cagiglylit g Thd chtien@d t o

S‘Lfe?; St g) u rpl? b{e(?cé Zrlﬁuo(-omle%h-pHdHcﬁr)ﬁ %Erg%nl: ’I—sulfcnyl]-mdan-Z carboxyhc acid was synthesmed 98% as a
white sol i gpcordipgde tberp&ﬂﬁl&rte cntt’i éxample 1 usmg in an -2- ca oxy ic amad ct%lyl gs%ar and ETPJ'

(triffuoromethyl)-pyrid-2-yl]-piperazine. 'H NMR (400 MHz, MeOH-dy) § 8.01 (s, 1H), 7.69 (d, 1H), 7.61
(s, 1H), 7.56 (d, 1H), 7.41 (d, 1H), 6.85 (d, 1H), 3.75 (m, 3H), 3.32 {m, 1H), 3.31 (m, 3H), 3.28 (m, 3H),
3,05 (m, 3H); LCMS: 455.9 M+1)",

EXAMPLE 10

OH
Fsc-@w N-8=0
=N ' 0

4-4-(4-Trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-indan-2-carboxylic acid;: The compound
4-[4-(4-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-indan-2-carboxylic acid was synthesized
according to the procedure outlined in Example 1 using indane-2-carboxylic acid methyl ester and 1-{5-
(trifluoromethyl)-pyrid-2-yl1-piperazine. 'H NMR (400 MHz, MeOH-D4) 8 8.35 (s, 1H), 7.74 (d, 1H), 7.65
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further purified by silica gel flash colum chromatography

(di chl or omet hane/ MeOH/ AcOH 95:5:0.1). "H NWR (400 MHz, MeOH-d4) S 7.60 (s,
111), 7.56 (d, IH), 7.45 (d, 2H), 7.41 (d, 1H), 7,00 (d, 2H), 3.32 (m
4H), 3.22 (m 2H), 3.17 (m 4H), 2.88 (in, 111), 2.72 (m 2H), 2.47 (d,
2H); LCVS: 468.8 (Mrl)~. EXAMPLE 2 ~fi_OH F3C F\ NNS=O O 36 _
{4-[4-(4-Trifluoronethyl -phenyl)-pi perazi ne-|-sul fonyl]-indan-2-yl}-acetic
aci d: The conpound (4- _
[4-(4-trifluoronethyl-phenyl)-piperazine-|-sulfonyl]-indan-2-yl}-acetic

acid was s e p re fr anpl el _using
{4I (4- (4- R gabA g’i‘)a%?* Qg" 1“8153% D aat 22’?131“@@95‘? TREAD2- y1 1 -
acetic aci d4féb iL@ﬁé‘FGQ MExanple 1, Step 1. 'H NVR (400 MHz, MeOH d4)
S 7.60 (d, IH), 752(d 2H), 7.51 (d, 1H), 7.31 (t, 1H) 715(d 2H) ,
3.53 (dd, 1H), 3.42 (m 41-1), 3.2%kieedH) . 3.20 (m IH) 3.00 (dd,
é:_b ’Oz_l SZ] nP'hl/s ?nl:_g%dmalzho/mer oé%‘@npjfel_po Was o'btamedgy chu‘a% EQ’LC (Ic'h%k ADIQI 046 x 55%1) . EXAWPLES
(5- [ 4- (3, 4-FRVEBALET B wid Ay PO TFHi fjow raeinrain) seapratiqndiam ki ripevdian- 2- y| ) - aceti ¢ aci d;
The conpound {5-[4-(3, 4- _ _
di chl orophenyl) - pi per azi ne-1 - sul fogﬂﬂlpﬂ]ﬁ?gan 2- yI } acetl c acid was

t hesi zed, accordin rocedur rom Ex usi ng
ZVE{ (Slschl SIP%SI P”“a ’qe”’PE ?“ﬁé’as BPRRES %ﬁ-‘ﬁmﬂa %@0691’)1581“7 60 (s, IH),
7.56 (d, | B #9% (J)cf“fhPH)’ 5 TEA, fipg refed] mlfmingsepamtlcmdror(zaneraqwte 6.83 (dd, IH), 3.31
(m 2H), 3.23 (in, 4H, 3,18 (m |IH, 3.08 (m 3H), 2.90 (m 1H), 2.74 (m
211), 2.46 (d, 2H); LCOVB: 468.8 (MiddvprgBXAMPLE 4 0 OH G-/ \ -5-0 O C
{4-[4- (3, 4-Di chl orophenyl ) - pi per azi neﬁ' sul fonyl ]-indan-2-yl}-acetic acid:

The conpound {4-[4-(3, 4- FiC
=
T

AN

o C

2-Methyl-5-[4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-indan-2-carboxylic acid

(0K

O_.

2-Methyl-indan-2-carboxylic acid methyl ester: Indane-2-carboxylic acid methyl ester (550 mg, 3.125
mmol} was dissolved in THF (20 mL). At-78 °C LiHMDS (IM solution in THF, 3.75 mL) was added

into the reaction mixture. The solution was stirred for 15 min at -78 °C, warmed to 0°C for 15 min and

then -78 °C for an additional 15 min. Methyl iodide (250 uL, 4.01 mmol) was then added into the reaction

Step 1

mixture followed by stirring at -78 °C for 15 min, room temperature for 30 min and then quenched with
saturated ammonium chloride. The solution was then diluted with diethyl ether and washed with saturated
sadium bicarbonate, brine, dried (MgS0y), filtered and concentrated. The crude mixture was then purified
by silica gel flash column chromatography to afford 2-methyl-indan-2-carboxylic acid methyl ester (52 mg,
9 %) as a white solid. "H NMR (400 MHz, CDCl;) § 7.16 (m, 4H), 3.72 (t, 3H), 3.48 (d, 2H), 2.81 (d, 2H),
1.36 (s, 3H).

Step 2
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di chl orophenyl ) - pi perazi ne-1|-sul fonyl ]-indan-2-yl}-acetic acid was

synt hesi zed according to the procedure from Exanple | using

3, 4- (di chl orophenyl) - pi perazine. '"H NVR (400 WMHz, MeOHd4) S 7.59 (d, 1H),
7.52 (d, 1H, 7.38 (dd, 111), 7.29 (d, 111), 7.04 (d, 1H), 6.85 (dd, IH),
3.50 (dd, IH), 3.20 (m 8H), 2.98 (dd, 1H), 2.86 (m 1H), 2.72 (dd, 1H),
2.48 (in, IH), 2.18 (m 2H); LCMS: 468.9 (M+l)+. EXAMPLES 37 F3C/ \ | N ~
\' 0 ON I/ bH OO

5-[4-(4-Trifluoronethyl - phenyl) - pi perazi ne-1|-sul fonyl]-indan-2-carboxylic
acid; The conpound 5-[4-

(4-trifluoronethyl-phenyl ) I\mm ne-1| - sul fonyl ] -i ndan-2-carboxylic acid
was synt hesi zed according to & cedu autligned in Exanple | using

i ndane- 2- carboxylic acid net hyI 0 MHz, MeOHd4) S 7.64
(s, 1H), 7.60 (d, 1H), 7.46 (d, 2 m gH7.01 (d, 211), 3.41 (m
113), 3.30 (m 8H), 3.10 (m 4H). E@MAE 6 OH F3C NN-S=0 O

4- ]3 (#hTr iztﬂmm@qu hrﬂyclmm{@pmhm@ly%fpa.ziu{m sshitofiplihARY ledrvdxafa:2riear boxyl i c
aci e co

(4-trifluor Og %Q—methﬂ Si ﬁS tnﬂuoromethé flyndm-% yI)- Sp Lﬁerfazme—l s?lfonyr} dndan— carboxlylboa)%lii/ lic acid
was synt hesﬂa%%t‘}heé‘éfé &cﬂihwgﬂ *{led’focﬂw&c’weﬁc%%wée bises FadEiormetioRmpie?- - usi ng

i ndane- 2- c airbaxingkidc-rabildhdmetchydxylestienethyt dster\i\Roid 4 QR NASE4-(5-tivlb@Dbkethdl) S 7. 63

(d, 1H), 7. 51321:11(2(1}'!) pilpkﬂazme Z-SLﬂf@ny( %an&'—'&nbcx}hd‘hgd (4 NMii'l’BOO MAe %Oﬁ-ﬁh) ) 2301(1 3.58-3.56

(m 20, 34255 0B, S 05838 T B, B0 6 SEL 4. DXAVPLE

5 ]4 (3, 4- P P8} b BN J5- PRz #HE-MEQu f onyl | - i ndan- 2- car boxyl i ¢ aci d:
The conpound 5-[4-(3, 4-

di chl or ophenyl ) - pi per azi ne-| - sul f opyldspigdan- 2- car boxyl i ¢ aci d was

synt hesi zed according to the procedure outlined in Exanple 1 using

i ndane- 2- carboxylic acid nethyl ester and 3, 4-(dichl orophenyl) - pi perazi ne.

O

OH
FaC / \ NCN*?IFO
0]
2-Methyl-4-{4-(5-triflueromethyl-pyridin-2-yh)-piperazine-1-sulfonyl}-indan-2-carboxylic acid; The
compound 2-methyl-4-[4-(5-triflucromethyl-pyridin-2-yl)-piperazine--sulfonyl]-indan-2-carboxylic acid
was synthesized according to the procedure outlined in Example 13. '"H NMR (400 Miz, MeOH-d,) § §.32
(s, IH), 7.74 (dd, 1H), 7.61 (d, 1H), 7.50 (d, 1H), 7.39 (t, 1H), 6.92 (d, 1H), 3.90 (m, 1H), 3.75 {m, 5H},
3.50(d, 1H), 3.19 {m, 4H), 2.91 (ci, 1H), 1.40 (s, 3H); LCMS: 470.0 (M+1)".

EXAMPLE 15

F C/@N -

A
5-[4-(3-Trifilnoromethyl-phenyl)-piperazine-1-sutfonyl]-indan-2-carboxylic acid: The compound 5-[4-
(3-trifluoromethyl-phenyl)-piperazine-1-sulfonyl}-indan-2-carboxylic acid was synthesized according to
the procedure outlined in Example 1 using indane-2-carboxylic acid methyl ester and 1-(3-
trifluoromethylphenyl)-piperazine. '"H NMR (400 MHz, MeOH-d,) § 7.65 (s, 1), 7.60 (d, 1), 7.45 (4,
1H), 7.38 {, 1H), 7.15 (d, 1H), 7.08 {d, 1H), 3.41 {m, 1H), 3.30 (m, 8H), 3.11 {m, 4H).
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"H NVR (400 MHz, MeOHd4) S 7.61 (s, 1H), 7.56 (d, 1H), 7.42 (d, 1H), 7.28
(d, 1H, 7.03 (d, 1H, 6.89 (dd, 1H), 3.30 (m 1H), 3.28 (in, 4H), 3.32
(m 4H, 3.08 (m 4H. EXAMPLE 8 38 O OH C ~\' NNS=SOO d

4-[4-(3, 4-Di chl orophenyl ) - pi perazi ne-1-sul fonyl | -i ndan- 2-car boxylic aci d:
The conpound 4-[4-(3, 4-

di chl or ophenyl) - pi perazi ne-1-sul fonyl ] -i ndan-2-carboxylic acid was

synt hesi zed according to the procedure outlined in Exanple 1 using

i ndane- 2- carboxylic acid nethyl ester and 3, 4- (di chl or ophenyl ) - pi per azi ne.
"H NWR (400 MHz, MeOHd4) S 7 &ﬁ : 7.54 (d, 1H, 7.40 (t, 111),
7.30 (d, 1H, 7.06 (d, 1H, 6. 86 ( AMPLEN6 3 57-3.55 (m 211), 3.42-3.34
(m 1H), 3.32-3.29 (m 2H), 3.26-3.16 (m 813)' LCVS: 454.9 (Mtl)'

EXAMPLE9 F3C nl~O NI / OH G0SO

5-[4-(4-Trifluoronethyl-pyridin-2-yl @@ i ne | - sul fonyl | -i ndan- 2- car box
ylic acid: The conpound

5-14-(3,4-trifluoronethyl - |H7§\ g; p|pera2|ne-l-sulfonylI-indan-2-carb
oxylic acid was synthesize ccaden Po the procedure outlined in Exanple
| using indane-2- carboxyl¢ acid nmethyl ester and 1-[5-
(trifluoronethyl)-pyrid-2- yI] pi perazine. 'H NVR (400 MHz, MeOHd4) S 8.01
(s, 111), 7.69 (d, 1H, 7.61 (s, IH, 7.56 (d, 1H), 7.41 (d, 1H), 6.85 (d,
%::?) ECK/E (J4[Q 3 ’[?i-;ffuln%metl?}'l §l?en - eljame-l é.tfofil}l len-zz’éﬁpbuxyﬁc a%ﬁ &mcon’?thnd 4~[43 05 (m

4- 4- (4- Trﬁ?f 8? Qﬂﬁ‘?ﬂHV?FﬂF *f°?ﬁ%mﬁr'@F8??%@”W“§HWF%WVFW”Wﬁ&an 2- car box
ylic acid: tﬂ%@c@gﬁﬂ@mf@n Example | using indane-2-carboxylic acid methyl ester and 1-(3-

4- [ 4- (4- t rithtudonaryihdy)-pifisibed HmaR-(50b MR NpOHaIDIE N 62 (18 I 50@Y k], 73078 N- 2- car box
ylic acid was,syat hss;ué@dm)aq@enﬂt A6 b e} ?%(Brﬂﬁ‘%%{éﬂeu%%tsb'(nﬁ‘%ﬁ)éﬂ Exanpl e 1
usi ng i ndane-2-car boxyl ¢ acid ester and

(trlfluoroﬁﬁt ) -pyrid-2-yl]- plpera2|ne "H NMR (400 WMHz, MeOHD4) S 8.35
(s, 1H), 7.74 (d, 1H), 7.65 39

EXAMPLE 17

5-[4-(4-Trifluoromethyl-phenyl)-3,6-dihydro-2H-pyridine-1-sulfonyl]-indan-2-carboxylic acid

3

1—Benzyl-4-(4-triﬂuoromethyl-plieny])-1,2,3,6-tetrahydro-pyridine: 4-Iodobenzo trifluoride (2.97 g,
10,92 mmol) in THF (50 mL) was added dropwise over 0.5 h fo a solution of n-BuLi {7.5 mi, 1.6 M, 12
mmol) in THF (50 mL) at -78 °C. The reaction mixture was stirred an additional 0.5 h upon whiclt M-
benzyl-4-piperidone (2.13 g, 11.69 mmol) in THF (10 mL) was added over 10 minutes. Stirring was
continued for 0.5 h at -78 °C, followed by room temperature overnight. The reaction was quenched with
saturated ammonium chioride and the organic layer was separated. The aqueous layer was extracted with
THF and the combined organic layers were dried (MgSOy), filtered and concentrated to afford a brown oil.
The crude product was then dissolved in conc. HCl (30 mL) and 1,4-dioxane {6 mL) and stirred at 100 °C
overnight. The reaction was poured into saturated sodium bicarbonate and extracted with ethyl acetate (3X

200 mL). The combined organic layers were dried (MgSQ,), filtered and concentrated, The product was
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(d, 111), 7.55 (d, 1H, 7.42 (t, 111), 6.90 (d, 111), 3.78 (m 411), 3.59
(d, 21-1), 3.41 (m 1H), 3.34 (m 211), 3.20 (m 413); LCMVs: 456.0(M+l) -
EXAMPLE11l This single enantionmer of Exanple 10 was obtained by chiral HPLC
(chiral pak ADH 0.46 x 15 cm Hex/1PA 94:6 (v/v) with 0.1 % TFA, flowrate 1
m /mn) separation fromthe racemate. EXAMPLE 12 This single enantioner of
Exanpl e 10 was obtained by chiral HPLC (chiral pak ADH 0.46 x 15 cm Hex/|PA
94:6 (v/v) with 0.1 % TFA, flowrate 1 m/mn) separation fromthe
racemate. EXAMPLE 13 F3C N N~ 10 ,05-0" OH

2- Methyl - p[mf egé 51tl£| gfélﬂléls g lmEl %r?aﬁ:g%phr %b%e%)ﬂgcckatc%lhgx%{;eg%o a?fgrdll benz{]gf((-c)lnyl [-indan

- 2-carboxylic a ester:

| ndane: 9 ScVBERGM AR HEE Bt (P58BTHG: TN MBS i seol ved
in THE (20 (a2, 7.5, 2008740 (hiSHEVDS (6] 1D, 8.0 (51 2ED0h25i (i 20K (3273 .60rln), 2Mas  added
into the ragedsi oMsmxiure. The solution was stirred for 15 min at -78 C,
war ned to OCfor 15 mn and then -78 C for an additional 15 m n. Methyl
iodide (250 L, 4.01 nmol) was then added into the reaction mxture
followed by¥8Zirring at -78 C for 15 min, roomtenperature for 30 mn and

t hen quenched with saturated ammoni um chI oride. The solution was then
diluted with _@_@ and washed with saturated sodium bicarbonate,
brine, dried ?Jwg &d and concentrated. The crude m xture was then
purified by silica gel flash col utm chr omat ography to afford

2-met hyl -i ndan- 2-carboxylic acid nethyl ester (52 ng, 9 % as a white
solid. 'H MVROIHOOmMEE-phe@IC).33)6-18rafydt Gpyridine HLD) 1-Bzi2-(4-frifluoBkpthyl-3. 48 (d,

2013) 2.81 pﬁdﬂyl)-laﬂ)ﬁrtctraﬂydﬁ-ﬁyr(dﬁle wéﬁh{)sclveﬁﬁmzw‘ﬂx@,) F3ECRactisnNad codid td -20-cQME ~ OH

2- Met hyl - 5- T4 B ET THT o (S%ELH“F[FS/“]” dPAeBL “‘“‘%”“"Bé"’ﬁsasﬁ?ﬁét 1288 Fony! 1 - ndan
-2-car boxyla?dehc&eﬁnﬁntratﬁl] é\f[cO&I W 2 ded to the crude m1x ure and refluxed for 2 h. The solvent

2- met hy| - 5-wpsenicgedtia irdvidebtanfibrhydthyjmpenyioh b3, 2teydhdrqaiypdredz¢ineich weswbeiony | | - i ndan
- 2- car boxy itgoudeing purkdsiors YK sb@ed;, am@asqism(é @[—I)t’JW(Iﬁ)HQP@@-{ﬁleLI-@U“ ined in
Exanpl e 1 ysi 0g,d-ol:97{ b I 1ygrggret hyl) -pyrid-2-yl -

oo

/ \Y
o o
5-[4-(4-Trifluoromethyl-phenyl)-3,6-dihydro-2H-pyridine-1-sulfonyl]-indan-2-carboxylic acid: The

Step 3

compound 3-[4-(4-trifluoromethyl-phenyl)-3,6-dihydro-2H-pyridine-1-sutfonyl]-indan-2-carboxylic acid
was prepared according to the procedure outlined in Example 1 using indane-2-carboxylic acid methyi ester
and 4-(4-trifluoromethyl-phenyl)-1,2,3,6-tetrahydro-pyridine. "H NMR (400 MHz, CDCl;) § 7.66 (m, 211),
7.57 (d, 24), 7.39 (m, 3H), 6.06 {m, 1H), 3,79 (m, 2H), 3.56-3.26 (m, 7H), 2.63 (m, 2H); LCMS: 451.9
M+,

EXAMPLE 18
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pi perazi ne and 2-nmethyl -i ndan-2-carboxylic acid nethyl ester to afford
2-met hyl -5-[4-(5-trifluoronethyl -

pyridi n-2-yl)-pi perazi ne-1-sul fonyl]-indan-2-carboxylic acid. 'H NVR (400
MHz, MeOHd4) S 8.30 (s, 1H), 7.70 (dd, IH), 7.61 (s, 1H), 7.58 (d, 1H),
7.41 (d, 1H, 6.86 (d, IH, 3.74 (s, 4H, 3.50 (dd, 2H), 3.06 (m 4H),
2.90 (dd, 2H), 1.35 (s, 3H); LCMs: 470.5 (Mr1)4. EXAMPLE 14 OH /-\ F3C N
N~ N-0=0

2-Methyl -4-[4-(5-trifluoronethyl-pyridin-2-yl)-piperazine-I-sulfonyl]-indan
- 2-carboxylic acid; The conpound

2-methyl -4-[4-(5-trifluoromethyl-pyridin- 2 yl) - pi perazine-1-sul fonyl ]-indan
-2-carboxylic acid was synthesized accg ;' the procedure outlined in
Exanmple 13. 'H NWR (400 MHz, MeOH-d4) S 5, 7.74 (dd, iH), 7.61
(d, 1H, 7.50 (d, 1H), 7.39 (t, 1H, 6.9’&d 1 ﬂ 390(m 1H), 3.75 (m
SH), 3.50 (d, 1H), 3.19 (m 4H), Tk, IM 1.40 (s, 3H); LCVB: 470.0
(M+1f. EXAMPLE 15 F3C' v _N~ O B 00

5-14- (3-Tri fl uor onet hyl - phenyl ) er azi ne-1-sul fonyl]-indan-2-carboxylic
aci d: The conpound 5-[4- FsC

(3-trifluoronethyl-phenyl) - plpera2|ne | - sul fonyl]-indan-2-carboxylic acid
was synt hegil#edridoeordiyAgetyd-3.6 digdrpr/ooei ie-esuivillinled2-banbokpliangel: ghd  Usi ng

i ndane- 2- C@&ntb@ﬁﬁyh [4G4- mh%nﬁﬁﬁlgyéylﬁ%tc@{ydr@m yllﬂl(le%' sulfonyl]-indan-2- carboxyhc acid

EI_”) Tl goggrret hp¥e££§ ac%rdxﬁ%tg Qproce% outIm?dlggxa f: NME@’E% D ] 87%97(1:1,035( ((jS 1H),
3.41 (m 1 ) 75744 3. T4h(< Hy 741 &% 4. Teht llﬂHf 08 (zsz BERARDL %80®31 O/ - ~.

--/ N-S=0 ®61(ﬁ:32H) LCMS: 451.9 (M+1)".

4-[4-(3-Trifluoronethyl - phenyl) - pi perazi ne-I -sul fonyl ] -i ndan- 2- car boxylic
aci d: The conpound 4-[4-

(3-trifluoronethyl-phenyl) - pi perazﬁfiﬁ‘évul)L Jal fonyl ] -indan-2-carboxylic acid
was synt hesi zed according to the procedure outlined in Exanple 1 using

i ndane- 2- carboxylic acid mefH ster and 1-(3

N
~ l:)'\"S\\o
o

HO

6-]4-(4-Trifluoromethyl-phenyl)-piperazine-1-sulfonyl]-indan-1-carbexylic acid: The compound 6-[4-
(4-trifluoromethyl-phenyl}-piperazine-1-sulfonyl]-indan-1-carboxylic acid was prepared according to the
procedure outlined in Example 1 using indane-1-carboxylic acid methyl ester. '"H NMR (400 MHz, DMSO-
dg) 8 12.71 (s, 1H), 7.75 (s, 1H), 7.65 (d, 1H), 7.57 (d, 1H), 7.53 (d, 2H), 7.06 (d, 2H), 4.17 (1, 1H), 3.40
(m, 4H), 3.03 (m, 6H), 2.36 (m, 2H); LCMS: 454.9 (M+1),

EXAMPLE 20

SN N
I\/N"-S
o o o

HO

6-[4-(5-Trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-indan-1-carbexylic acid: The compound
6-[4-(5-trifluoromethyl-pyridin-2-y1)-piperazine-1-sulfonyl]-indan-1-carboxylic acid was prepared

according to the procedure outlined in Example 1 using indane-1-carboxylic acid methyl ester and 1-[3-
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trifluoromethyl phenyl)-pi perazine. 'HNVR (400 MHz, MeOHd4) S 7.62 (d, 1H),
7.53 (d, 1H, 7.39 (dd, 1H, 7.40 (m 1H, 7.16 (d, IH, 7.16 (s, 1H),
7.09 (d, 1H, 3.57 (m 211), 3.36 (m 1H), 3.30 (m 6H), 3.23 (m 4H).
EXAMPLE 17

5-[4-(4-Trifluoronethyl - phenyl) -3, 6-di hydro-2H- pyri di ne-1-sul fonyl]-i ndan-2
-carboxylic acid FSC OSP4 OH Stenl F3C\ N-Bn

1-Benzyl - 4-(4-trifluoronethyl -phenyl)-1, 2, 3, 6-tetrahydro-pyridine:

4- | odobenzo trifluoride (2.97 g, 10.92 mmol) in THE (50 nL) was added

dropw se over O. a solutio mml ) in
THE (50 rrL)(*“Q?O“"“?%Y oo ol e M@?O% C[H)?ﬂtgr(s’ ‘e% 7gﬁ(sa&%|%t6fonal 0.5 h
upon whi ch (M LB (.10, e iDaofdd (1 413 tgiH) 315 GO4HhrieP$-19 ¢ BPE-1( D nL) was
added over 4if)3m0-104(3H), Std (myaEng was continued for 0.5 h at -78 C, fol |l owed
by room tenperature overnight. The reaction was quenched with saturated
anmmoni um chl ori de and the organic lﬁ%‘i}{‘ﬁé‘(ﬁlﬁs separ ated. The aqueous | ayer
was extracted with THE and the co rgani c | ayers were dried (MgSOH),
filtered and concentrated t d a brown oil. The crude product was

t hen di ssolved in conc. HCl g@g nd 1, 4-di oxane (6 nlL) and stirred at
100 C overnight. The reactl n was red at urated sodi um bi carbonat e
and extracted with ethyl acetate (GJX/ ~( The conbi ned organic | ayers
were dried (MgSO4), filtered and conce@ﬂcat ed, e product was 42 purified
by silica gel flash columm chromat ography (2@0% ethyl acetate in hexanes)

to afford Jé‘(hﬁ&ld[’i,?]‘ﬂdx(ulg.;'-yl-plperazme 1-su1fonyl)-mdan-1 carboxyhc acid: The compound 6-(4-

trifluoro th ttr_[ L din % "H NMR
(400 MHz, %{ ji]@l J;%é% ipér &b?’%&f ﬁ d oxy] snges zgcﬁa%qgﬁ%gto (m 1H),
3.70 (S, zm)ocadxge czlgmc(dér Ex elugng71g3 f-fneth 1oxybzn261 1p(31ﬁimez['.4)1ndane1_w;f 13 18

(M+l) ' . St eyid RetlfyBs@er 'HNIMR 4G MHz, MeOH-D,) § 7.77 (s, 1H)7.60 (dd, 1H), 7.47 (d, 1H), 6.78 (s, 1H),

4-(4-Trifl l&@ﬁﬁ{'@fb%(%wlbt‘]ﬂl),?l@(ﬁ(ﬁ@ﬁ)r%h}é%@n By, 3. 81208 (of, IS ).45-2.39

1- Benzyl - %AZFHIP‘J osrorret hyl - phenyl)-1, 2,3, 6-tetrahydro-pyridi ne was

di ssol ved i 10 m.). The reaction was cooled to -20 C and

1-chi oroet hyl chl oroformate (0.5 nL) in THE (2 m ) was added. The reaction
was stirred at -10 C for 3h and thesveimentrated. McOH (10 nL) was added
to the crude mxture and refluxed for 2 h. The sol vent

f 3(3\©\o
1 N /E I;
//S\\

HO

6-[4-(4-Triftuoromethyl-phenyl)-3,5-dihydro-2H-pyridine-I-sulfonyl]-indan-1-carboxylic acid: The
compound 6-[4-(4-trifluoromethyl-phenyl)-3,6-dihydro-2H-pyridine-1-sulfonyl]-indan-1-carboxylic acid
was synthesized according to the procedurs outlined in Example 17 using indane-1-carboxylic acid methyl
ester. 'HNMR (400 Mz, DMSO-dg} § 12.72 (s, 1H), 7.80 (s, 1H), 7.73-7.69 (m, 3H), 7.61 (d, 2H), 7.55
{d, 1H), 6.28 (m, 1H), 4.16 {t, 1H), 3.72 (m, ZH), 3.26 (t, 2H), 3.12-2.92 (m, 2H), 2.62 (m, 2H), 2.36 (2H),
LCMS: 451.9 (M+1)",

EXAMPLE 23
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was renoved to provide
4-(4-trifluoronethyl -phenyl)-1,2,3,6-tetrahydro-pyridine (HCl) which was
used wthout further purification. 'H NVR (400 MHz, DVMBO-d5) S 9.40 (s,
2H), 7.74 (m 4H), 6.39 (m 1H), 3.79 (in, 2H), 3.33 (m 211), 2.74 (m
2H). Step 3 F3C\ I \ p NO' OH
5-[4-(4-Trifluoronethyl -phenyl) -3, 6-di hydro-2H- pyri di ne-1 -sul fonyl ] -i ndan-2
-carboxylic acid: The conpound
5-[4-(4-trifluoronethyl-phenyl)-3, 6-di hydro-2H- pyridi ne-1-sul fonyl]-indan-2
-carboxylic acid was prepared according to the procedure outlined in
Exanpl e 1 using indane- 2- carboxyllc acid nethyl ester and
4-(4-trifluoronethyl - phenyIFy 3 6- tetrahydro pyridine. 'H NVR (400 MHz,
CbCl3) S7.66 (m 211), 7.57 d 2 29 (m 3H, 6.06 (m 1H, 3.79
(m 2H), 3.50-3.26 (m 7H), 2.6% ( H) 451,9 (Mm+1)3'. EXAMPLE 18
43 O OH N O~Sp F3C-
4-[4- (4-Trifl uoromet hyl - phenyl ) - 3, 8 |d>’
2-carboxylic acid: The conpound HO
4-[4-(4-trifluoronethyl-phenyl)-3, 6-di hydro-2H pyridine-1-sul fonyl]-indan-2
-carboxylic acid was prepared according to the procedure outlined in
Exanpl e 17 .- (D-muir-¢-oiiRpmetaboyrigip-2gl) pipgraziged - sulfopylfindap- Igrbexglic agiy 7 44 (d,
IM 7.41 (d, 2H), 7.34 (t, 1H), 6.08 (in, IH, 3.89 (m 2H), 3.80-3.31 (m

2. 61_f_F1_ 211); LCMS: 451.9 (Mrl)'. EXAMPLE 19 F3C-aN HO /'O

uo

£ pyridine-1-sul fonyl]-indan-

6 [4 (4-Tri romet hyl - phenyl ) - pi per a2|}:1e_\l -sul fonyl ]-indan-1-carboxylic
acid: The conpound 6-[ 4- FSC‘@‘N N—H
(4-tiifluoromethyl-phenyl)-piperazi -sukftonyl | -i ndan-1 -car boxylic acid

was prepared according to the procedure outlined in Exanple 1 using
i ndane- | - c an) eyl Cs-adivckomabiyridnct @rpipetpidR 2 (BADO-sMitmoromNByridhE) 1.8 12. 71 (S,

iH)17 (7t 751%54469 Wby, (sT2-8anyiFberaAdd)s.03 &; 9.8 bl add DiothylhmBS(16Ghe, BB mmdh) R (d, 2H),

stirfed in toluene (10 mL) at 110 °C for 26 h. The reaction was cooled to room temperature, diluted with
ethyl acetate (150 mL) and washed with water and brine. The organic layer was dried (MgS0,), filtered
and concentrated. The crude mixture was purified by automated silica gel flash cotumn chromatography
(gradient eluent 0-20% MeOH/dichloromethane) to afford 3-(S}-methyl-1-(5-triflucromethyl-pyridin-2-yi)-
piperazine (926 mg, 81 %) as a yellow solid. "H NMR {400 MHz, CDCl3) 5 8.38 (s, TH), 7.62 (dd, 1H),
7.63 (d, 1H), 4.29-4.20 (m, 2H}, 3.16-3.12 (m, 1H), 3.02-2.85 (m, 3H), 2.64—2-.52 (m, 2H), 1.18 (d, 3H).

Step 2

>N N

N\.
3 S
T 55
o 0 o

HO

6-[2-(5)-Methyl-4-(5-Trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl}-ind an-I-carboxylic acid:
The compound 6-[2-(S)-methyl-4-(5-triflucromethyl-pyridin-2-yl)-piperazine-1-sulfonylj-indan-1-
carboxylic acid was synthesized according to the procedure outlined in Example 1 using 3-(S)-metlyl-1-(5-
trifluoromethyl-pyridin-2-vl)-piperazine and indane-1-carboxylic acid methyl ester. 'H NMR (400 MHz,
MeOH-d,) 8 8.33 (s, 1H), 7.90 (d, 1H, J = 5.89 Hz}, 7.71-7.67 (m, 1H), 7.62-7.57 {m, 1H), 7.35-7.31 (m,
1H), 6.58-6.52 (m, 1H), 4.27-3.96 (m, 4H), 3.80-3.69 (m, 1H), 3.37-3.21 (m, 2H), 3.15-2.92 (m, 3H), 2.52-
2.40 (m, 2H), 1.11-1.08 (m, 3H); LCMS: 470.1 (M+1)".
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4H), 3.03 (m 611), 2.36 (m 2H); LCWV5; 454.9 (Mtl)~. EXAVWPLE 20 F3C N
I\ ON OOHOO

-[4-(5-Trifluoronethyl -pyridin-2-yl)-piperazi ne-1-sul fonyl]-indan-I-carbox
lic acid: The conpound
6-[4-(5-trifluoronethyl-pyridin-2-yl)-piperazine-I|-sul fonyl]-indan-I|-carbox
ylic acid was prepared according to the procedure outlined in Exanple 1
usi ng i ndane-|-carboxylic acid nethyl ester and 1-[5 44
(trifluoromethyl)-pyrid-2-yl]-piperazine. 'H NWR (400 MHz, CDCl 3) S 8.35
(s, 1H), 7.83 (s, IH, 7,64 (dd, IH), 7.61 (dd, IH, 7.39 (d, IH, 6.61
(d, I'H, 4.13 (t, 1H, 3.75 (m 411), 3.23-3.10 (m 111), 3.11 (m 4H),
3.40-2.94 (m 11-1), 2.48 (m 2H). EXAMPLE 21 O\ I N~ ~N, GSO O HO

6- (4- Benzo[ 1, 3] di oxol - 5-yl - pi per azexewbersal fonyl ) -i ndan-1 - car boxylic aci d:
The conpound 6-(4- Benzo[1, 3] di oxol -5-yl - pi perazi ne-1-sulfonyl)-indan-1I-
carboxylic acid was synthegized according to the procedure outlined in
Exanple 1 using 1-(3, 4- neth?% ﬂﬂqoxybenzyl)plperazine and

i ndane-| -carboxylic acid net ' R (400 MHz, MeOH-D4) S 7,77
(s, 111)7.60 (dd, IH), 7.47 (d, F@iﬁ% 78 H, 6.73 (m 2H), 5.90 (s,
2H), 4.11 it, IH, 3.16-3.09 (m 1 9% (m 5H), 2.58-2.55 (m 4H),
2.45-2. 39 (n1 211); LCMS. EXAMPLE 22C’FQC N = O HO O
6-[4-(4-Trifluoromethyl-phenyl)-3, 6- dlhydro'51+pyr|d|ne | - sul fonyl ] -i ndan-
-carboxylic acid; The conpound 6-[4-(4- tr|fluoronethyl phenyl) 3;

6- di hydr o- %?@%Metﬂ#lﬂgs dlﬂmsloli!on];eav 11 ﬁe Qdﬁ pl&‘az(l:n%{ btcﬁ%f(_)gylvl] mdag'-(f Icarbo cacu? ynt hesi zed

according t ure ou usi ng carboxylic
acid methy [The compoundﬁ [2-(R)-methyl-4-(5 tnﬂuoromet11y1~pynd1n—2 yl)-piperazine-1- sulfonyl]~1ndan— -

53

< o

carboxylic acid was synthesized according to the procedure outlined in Example 23 using 3-(R)-methyl-1-
(5-trifluoromethyl-pyridin-2-yl)-piperazine and indan-1-carboxylic acid methyl ester. 'H NMR (400 MHz,
MeOH-d,) 6 8.33 (s, LH), 7.90 (d, 1H), 7.71-7.67 (m, 1H), 7.62-7.57 (m, 1H), 7.35-7.31 {m, 1H), 6.58-6.52
(m, 1H), 4.27-3.96 (m, 4H), 3.80-3.69 (m, 1H), 3.37-3.21 (m, 2H), 3.15-2.92 (m, 3H), 2.52-2.40 (m, 2H),
1.11-1.08 (m, 3H); LCMS: 470.0 (M+1)",

EXAMPLE 25

H oo 0
HO

6-[3-(R)-Methyl-4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonylj-indan-1-carboxylic acid

Step 1

-

FsC \ 4 N N-Bn
N )k—/

H
4-Benzyl-2-(R)-methyl-1-(5-irifluoromethyl-pyridin-2-yl)-piperazine: The compound 4-benzyl-2-(R)-
methyl-1-(5-trifluoromethyl-pyridin-2-yl)-piperazine was synthesized according to the procedure outlined
in Example 23 (step 1) using 1-benzyl-3-(R)-methyl-piperazine, "H NMR (400 MHz, MeOH-D,) § 8.38 (s,
1H), 7.76 (dd, 1H), 6.90 (d, 1H), 4.80-4.70 (m, 1H), 4.36-4.32 (m, 1E), 3.30-3,16 (m, 45, 3.20-2.92 (m,
1H), 1.29 (d, 3H); LCMS: 336.1 (M+1)",

47



ester. 'H NVR (400 MHz, DMBO-d6) S 12.72 (s, 111), 7.80 is, 1H), 7.73-7.69

(m 3H), 7.61 (d, 2H), 7.55 (d, 1H), 6.28 (m 1H), 4.16 (t, 1H), 3.72 (m

2H), 3.26 (t, 2H), 3.12-2.92 (m 2H), 2.62 (m 2H), 2.36 (2H); LCVs: 451.9

(MH1)'. EXAMPLE 23 45 FSCLANNM_ H OHO O

6-[2-(S)-nethyl-4-(5-Trifluoronethyl-pyridin-2-

ndan-| -carboxylic acid Ste]) I FBC/ NNH N ~--H

3-(S)-Methyl -1-(5-trifluoronethyl-pyridin-2-yl)-piperazine:

2-Brono-5-trifluoronethyl-pyridine (1.06 g, 4.69 mmol),

(5)-2-net h)é[e jperazine (1.03 g, 10.28 nmml) and triethylamne (1.5 ni,

10. 76 nmol re stirred in toluene (10 nL) at 110 C for 26 h. The

reaction was cooled to roomtenperature, diluted with ethyl acetate (150

m.) and washed with water and brinpe=The organic |ayer was dried (MgSOH),

filtered and concentrated. THe“tRudé N xt™¥fe was purified by automated

silica gel flash colum chronat ograé‘hy ‘—{{gradi ent el uent 0-20%

McOH diclil oromethane) to afford

3-(9)- n‘ﬁ[ hyJ(R)lnie_(hgll-It(E-Erfﬂubi@ﬁl&ﬁ@—bﬁﬁlnrz@}ﬂpip@iaﬂﬁez78k)éj>lati'on Biapetk: j(}g—%elgﬁz Sdrrgi H)81 %

as a yello ! B : : : :

7.63 (d, i e ’é)ﬁﬁ%gri % "%’%‘?%%)’Tg') a(“.d?:"’,a%‘i%&?g* _8%9(583@ ¥h, 3H),

2. 64-2. 52 P oy 2 grosep atpgpphers (P psi) fagpd, Fhereqetipmmixivgg was fpnpjlteryd thrquely Cefije) O

6- [ 2- ( S) - Medyrifieddhy iBeaBel icfimphromtogtithy (gxagisnt debtnd-2-2 MICHDh figcaziethee)le sul f onyl ] -

itsnt[jgni lS) caplb@aeyﬂeg@ireaﬁioaigctf(xﬁh@, 98 ANMONIA (400 MHz, MeOH-D,) § 8.39 (s, 1H), 7.60 (ddr 1H), y -
- 2- - , = DY -2 - r ne- [ -sul fonyl]-i

ndan- | - cg?' %)Jggﬂgl(?’éﬁg%lgﬁh’\}\gggig ﬁt’hgg%']zog%d’a%égf %ﬁb# }PP%IA? ﬁ]égéfri)osgze‘l(ﬁlﬂtt’e outlined

i n Exanpl el}p,ZU%,(t}r,@lgL %-gﬁ)(l_arﬁeltlip, 13:1-}.1_5((15,_2}1),1.25 (d, 3H); LCMS: 246.1 (M+1)".

trifluorometlryl-pyridin-2-yl)-piperazine and indane-I|-carboxylic acid

met hyl - est g3 ' H NVR (400 MHz, MeOHd4) S 8.33 (s, IH, 7.90 (d, 1H, J =

5.89 Hz), 7.71-7.67 (m 1H)F’307'/62-7' 57 (m IH), 7.35-7.31 (m

4

yl) - pi perazi ne-1|-sul fonyl]-i

R % o)

HO
6-13-(R)-Methyl-4-(S-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyi]-indan-I-carboxylic acid:
The compound 6-{3-(R)-methyl-4—(5—triﬂuoromethy}-pyridin-2~y!)~piperazine-1—sulfonyt]-indan—f-
carboxylic acid was synthesized according to the procedure outlined in Example 1 using 2-(R)-methyl-1-(5-
trifluoromethyl-pyridin-2-yl)-piperazine and indane-1-carboxylic acid methy] ester. 'H NMR (400 MHz,
MeOH-Dy) § 8.33 (s, 1H}, 7.80 (s, 1H), 7.72-7.62 (m, 2H), 7.46 (dd, 1H), 6.80 (dd, 1H), 4.76-4.66 (m, 1H),
4.28 (brd, 1H), 4.14 (brt, [H), 3.79 (br d, 1H), 3.61 (br d, 1H), 3.29-3.20 (m, 1H), 3.16-3.06 (m, 1H),

3.03-2.94 (m, 1H), 2.56-2.32 (m, 4H), 1.26 (m, 3H); LCMS: 470,0 (M+1)",

EXAMPLE 26
0-[4-(3-Fluoro-4-trifluoromethyl-phenyl)-piperazine-1-sulfonyl}-indan-1-earboxylic acid

Step 1
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1H), 6.58-6.52 (m 1H), 4.27-3.96 (m 4H), 3.80-3.69 (m IH), 3.37-3.21 (m
2H), 3.15-2.92 (m 3H), 2.52- 2.40 (m 2H), 1.11-1.08 (m 3H); LCVs: 470,1
(Mt1)". 46 EXAMPLE 24 F3CQ\ J ~NI N* NO O HO p

6-[2-(R) -Methyl-4-(5-trifluoronethyl-pyridin-2-yl)-piperazine-|-sulfonyl]-i
ndan-| - carboxylic acid: The conpound
6-[2-(R)-methyl-4-(5-trifluoronetlryl-pyridin-2-yl)-piperazine-I|-sul fonyl]-
i ndan-1- carboxylic acid was synthesi zed according to the procedure
outlined in Exanple 23 using 3-(R)-nethyl-1-
(5-trifluoronethyl-pyridin-2-yl)-piperazine and i ndan-1-carboxylic acid

met hyl ester. 'H NWVR (400 MHz, MeCH d4) 88533 (s, 1H), 7.90 (d, 1H,
7.71-7.67 (m I1H, 7.62-7.57 (m 1 7/*35 7031 (m 1H), 6,58-6.52 (in,
1H), 4.27-3.96 (m 4H), 3.80-3f Nz—%gzl (m 2H), 3.15-2.92 (m
3H), 2.52-2.40 (m 211), 1. 11-1.0@ GH ; : 470.0 (M+1l)~. EXAMPLE 25
FSC NI NI~ \ Ad~ O HO

6-[3-(R) - W@ﬁuoﬁ} 4-(n5rIqurohmﬁthﬂ-?iie(ﬂﬂ%lﬁy&zm&w?akﬂkﬁc Rty bl RES-aziBylli- sul fonyl ] -

ndan- | - car bo '(}1 h $30
4- Benzyl - nﬁé?ﬂf?x’flgﬁ 7 §‘ g‘t °I ?“g?rlbérf B‘Pﬂum\f i y1 3enzene(er azine: The

conpou nd 4 %‘Sé ﬁ;fhylp wepe dcspgve in anhydrous tquene (6 mL, gasse . In a separate, septum—eqmpped vial
met hyl - 1- ( Sweterpiatel tiQ¥venyp idtnydcet@y)dipalhdnmZO Y15} mp 0pEmad), hebisdsdisynt hesi zed
accordi ng tpiﬁlﬁl,@ny%ﬁ%%rcﬁm&@ 4 08 8l67 o) BXREAUR bR ide 0@, 1 ) mbhSH. NGis

L7 oo BT g Pl e BB .

7.76
3 30 3.16 Evms netrosterred | oI “oatatytic” (‘qquland th_q.q)lxturg_waz glrreﬁat 10§|‘1§ or § hows: Afigrdigs 1 (Mr1)°
47 St ep 2 period the mixture was combined with 20 mL of hexane/EtOAc (2:1) and was passed through a pad of
Celite. The resulting filtrate was concentrated and purified using silica gel chromatography (0-20%
EtQAc/Hexane) to yvield 853 mg (86 %) of 4-(3-Fluoro-4-triflucromethyl-phenyl)-piperazine-1-carboxylic
acid tert-butyl ester as a yellow residue, "H NMR. (400MHz, CDCl;) & 7.44-7.40 (im, 1H), 6.65-6,58 (m,.
2H), 3.59-3.56 (m, 4H), 3.27-3.25 (m, 4H), 1.49 (s, 5tl).

FaC N  NH
8 __/
F

4—(3-Fluoro-4—triﬂuofomethyl—phenyl)-piperazine: 4-(3-Fluoro-4-trifluoromethyl-phenyl)-piperazine-1-

Step 2

carboxylic acid tert-butyl ester (853 mg, 2.45 mmol) was stirred in a mixture of trifluoroacetic
acid/dichloromethane (5 mL, 25 % v/v) for 20 min at room temperature. The reaction mixiure was
combined with 25 mL of CH,Cl, and was washed with sat’d NaHCO; (2 x 10 mL) and brine. The resulting
CH.Cl, layer was dried over anhydrous Na;SO, and was concentrated to yield crude amine, The product
was further purified by silica gel chromatography (gradient etuent 0-10 % MeOH in dichloromethano) to
provide 4-(3-fluoro-4-trifiucromethyl-phenyl)-piperazine (473 mg, 78 %). The product was used directly
in step 3.

Step 3
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FSCNNHNYH 2-(R-nmethyl-I-(5-trifluoronethyl-pyridin-2-yl)-piperazine:
A sol ution of 4-benzyl-2-(R)-nethyl-I-(5-
trifluoronethyl-pyridin-2-yl)-piperazine (175 ng, 0.522 mmol) and 10 % Pd/ C
(cat) in ethanol (5 nL) was stirred under a hydrogen atnosphere (50 psi)
for 3d. The reaction m xture was then filtered through Celite and purified
by silica gel colum chromatography (gradient eluent: 0-20 % MeOH in
di chl oronet hane) to provide the desired product (117 nmg, 99 %9. 'H NWR
(400 MHz, MeOH-D4) S 8.39 (s, 1H), 7.60 (dd, IH), 7.39-7.28 (m 5H), 6.58
(d, 1H), 4.49 (br s, 1H), 4.10 (br d, 111), 3.62 (br d, IH, 3.47 (br d,
1H), 3.24 (br t, 111), 2.9&C : IN), 2.77 (br d, 1H), 2.35-2.15 (m
2H) 1.25 (d, 3H); LQWE: 246@) Step. 3 FBCNIN~-1 \ I\~N HGSOO
F
6- [3 (R) - Met hyl - 4- ( 5- trlfluororrethy[i\,pyxsl yl) - pi perazi ne-1|-sul fonyl]-i
ndan- 1- carboxylic acid: The conpound 4%,
6-[3-(R) -nethyl -4-(5-trifluoronethyl - pyrldl nH@-yP) pi perazine-1-sul fonyl]-i

ndan-1- card QQ{S}&M&»@&%&MM& lspmg@ LA 1 266Rdh AR LAbhR 1R 08edur e outlined
in Exanple 1 usi

trifluor onSPRRIFHS 3‘?@3]‘%" 4?@"5"}'/’6?% %Pl"l"i’gazé‘ﬁ&’ R vl B a? V€ acid
met hyl est emtheérzleld PRing HOIE pivtddure oufijpadiy-BRappled ugned I3-{lupro-4tfluorpmelinyl-ghenyl H) |
7.72-7.62 razZH)and in6and- 6. ctdeic dctneth e B0 'GAR (dobMHz 41084036 .8( 3 1Hh.H) , 4. 28

br d, 1H), , , 3 29-3. 20
gmr e H) 7{%% H{? 49-7£ 2}1’?’63&96{53{1 291),4'14‘!) 1}&%3@%3&?3@53321%?)%7(1211) 1556

(m 31 LS Al 5 b a5 oy 7 B
6-[4-(3-Fluoro-4-trifluor orret hyl - phenyl ) - pi perazi ne-1-sul fonyl ]-indan-1-car
boxylic acid F3CF\ I N~ ~N OSgxkiek27Step 1 48 _ Al

6—[cis-2,6-djmethyI—4-(5-triﬂuoromethyl—pyridin~2.-yl)-piperazine-l-sulfonyl]-indan—l-carboxylic acid:
The compound 6-[cis-2,6-dimethyl-4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-indan-1-
carboxylic acid was synthesized according to the procedure outlined in Example 23 using cis-2,6-
dimethylpiperazine. 'H NMR (400 MHz, MeOH-d,) § 8.31 (s, 1H), 7.89 (s, 1H), 7.70 {(d, 1H), 7.58 (dd,
1H), 7.31 (d, 1H), 6.54 (d, 1), 4.34-4.26 (m, 1H), 4.20-4.05 (m, 2H), 3.99 (t, 2H), 3.13-2.91 (m, 4H),
2.52-2,36 (m, 2H), 1.37 (4, 6H); LCMS: 484.0 (M+1Y

EXAMPLE 28

6-[cis-2,6-Dimethyl-4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl}-1-methyl-indan-1-

carboxylic acid

50



0O FSCNN KO F
4-(3-Fluoro-4-trifluoronethyl -phenyl)-pi perazine-I-carboxylic acid
tert-butyl ester: Tert-butyl-1- piperazine-carboxylate (740 ng, 3.05 mmol)
and 4-brono-2-fluoro-I-trifluoronethyl-benzene (530 ng. 2.85 nmol) were
di ssolved in anhydrous toluene (6 nL, degassed). In a separate,
septum equi pped vial were placed tri(di benzylideneacetone)di pal |l adi um (0)
(152 ng, 0,17 mmol), 1,3-bis(2,6-di-i propyl phenyl)imdazolium chloride
(283 ng, 0.67 mol) and sodiumt-butoxide (400 ng, 4.2 mol ). This
"catalytic" vial was equipped with a magnetic stirbar and flushed wth dry
nitrogen. The reactant solution was next transferred to the "catalytic”
vial and tHe m xture was stirred at 100 C for 5 hours. After this peri od
the m xture was conmbi ned with 20 exane/ Et OAc (2:1) and was passed
through a pad of Celite. The resu iltrate was concentrated and
purified using silica gel chromatograph 0-20% Et QAc/ Hexane) to yield 853
ng (86 % of 4-(3-Fluoro-4-trifluoromeghyl”-phenyl)-pi perazi ne-1|-carboxylic
acid tert-butyl ester as a yellow residue. 'H NVR (400MLh, CDO 3) S
7.44-7. 40 (tivethylinkian-1Garbbeyi, abi8 mthyl ester: Mmp&n@ﬂm&hﬁﬁdaﬁ%ar&kﬁk ack 27-3.25 (m
411), 1.49 n{cﬁ’tyl c@e]*gv)s-preﬁt‘e@ Qccvgdifgefghé}!r&udure E_Example 13 using indane-1-carboxylic acid methyl

4-(3-Fluoro-4-trif, 0 | - phe - pl perazi ne; :

4 (3 Fl uor £ v FABBITEMRA BRI RDELA% i p 1 R oa B POE K d
tert-butyl (edHet7BYY, Y, 1-99-1450aitbi 1S (keD-stirred in a mixture of
trifluoroacetic acid/dichloronethane (5 nL, 25 %v/v) for 20 mn at room
tenperaturgﬁlghe reaction mxture was conbined with 25 nL of CH2Cl 2 and
was washed wth sat'd NaHCO3 (2 x 10 nlL) and brine. The resulting
CH2Cl 21 ayer was dried over _anhydrous Na2SO4 and was concentrated to yield
crude am ne. The product ther purified by silica gel chronmatography
(gradient eluent 0-10 % McOH ilg dj chl orjonet hane) to provide

4-(3-f|uoro-4-trif|uoronethyl-dﬁen?%l pi gerdzine (473 ng, 78 % . The

product was used directly in step 0.F3C FN~-ONS OO

6-[cis-2,6-dimethyl-4-(S-trifluoromethyl-pyridin-2-yl)-piperazine-i-sulfonylf-1-methyl-indan-1-
éﬁrboxylic acid: The compound 6-[cis-2,6-dimethyl-4-(5-triflucromethyl-pyridin-2-yl)-piperazine-1-
sulfonyl]-1-methyl-indan-1-carboxylic acid was synthesized according to the procedure outlined in
Example 27 using 1-methyl-indan-1-carboxylic acid methyl ester and 2,6-dimethyl piperazine. 'H NMR
(400 MHz, MeOH-d,) § 8.26 (s, 1H), 7.96 (dd, 1K), 7.65 (dd, 1H), 7.32 (d, 1H), 4.30-4.22 (m, 1H), 4.18-
4.11 (m, 1H), 4.04-3.98 (m, LH), 3.35 (5, 3H), 3.08-2.92 (m, 4H), 2.76-2.70 (m, 1 H), 2.04-1.97 (m, 1H),
1.55 (s, 310), 1.36-1.33 (m, 6H); LCMS: 498.1 (M+1)",

EXAMPLE 29
{6-Methoxy-5-[4-(d-trifluoromethyl-phenyl)-piperazine-1-sulfonyl]-indan-1-yli-acetic acid
OH

Step 1
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HO O
6-[4-(3-Fluoro-4-trifluoronethyl-phenyl)-pi perazi ne-|-sul fonyl]-indan-I|-car
boxylic acid: The conpound
6-[4-(3-fluoro-4-trifluoromnethyl-phenyl)-piperazine-I|-sulfonyl]-indan-I-car
boxylic acid was synthesized according to the procedure outlined in
Exanple 1 using 1-(3-fluoro-4-trifluoronethyl-phenyl)- piperazine and

i ndane-| -carboxylic acid nmethyl ester. 'HNVR (400 MHz, MeOH-D4) S 7.81 (s,
IH, 7.66-7.63 (m IM 7.49-7.38 (m 2H), 6.78-6.75 (n1 2H), 4.14 (t, 1H),
3.39-3.36 (m 4H), 3.16-3.07 (m 511), 3.03-2.95 (m IH, 2.46-2.39 (m
2H): LCMB: 472.9 (Ml )~ EXAMPLE 27 FaC.. N N N HO O

6-[ ci s-2, 6-di net hyl - 4- ( 5- trlfluoronethylyo\cidln 2-yl) - pi perazi ne-1-sal fony
|]1-indan-1-carboxylic acid: Théd&bmpoyns
6-[cis-2,6-dinmethyl-4-(5-trifluoro lﬁl’o i di n-2-yl)-piperazine-1-sul fony
I]-indan-l- carboxylic acid was synthési zed according to the procedure

out | i ned i ri6-Fetipsyiindap Byliderielngetic paid hybesterySretipptipsepeeia £i0a & 30 93 pmRd 400 MHz,
McOH- d4) S t8eth3lphéshonchcbtatd §15.5 L8911 18mol)wkd) dissoFed© TEE20 hib)and addeb 8o, 1H), 7. 31
(d, 1H), 6. réll‘uré Q"Eto}'lj(gﬁl) %nd%@l—[fﬁ()%&s%%on L), 2 20: éulgé sl(l wagm-'red 337098 (t, 2H) ’

?EX:%\:E/PE Egé 8(or\]rgrmﬁlt The cru%e mixture was dlhgtcrpwz x!l_chy ethex an washe? HPth water an brme %rted Mr1)*

6- [ ci s- 2, 6-Di-Ffd) filjered and cdheepiraief.| Thoprerhres tvppypheifiod/pyistiparge!Flass feglumyichyemapziophs- | - sul f ony
['1-1-net hyl(s | Reagd ethyl(‘a&ifakb@%yﬂfddlﬁ-%dlﬁy-EMIMldﬁne} acBtN,acid etilyl estdr (X8O HO O 50
St ep 100 ag‘a IM%LIQWI | o@g/gpprhcrsc%hﬁ@%%bd l&l‘lzaélba;t) Hﬁhﬂ)(ll 1?§'tE%rlsom p@? ﬁ?c[rpound

1-net hyl -ind an- - accordlng to
Lhe pr acedURE i ERamRer R4 06 1 1R S L et P TR oAb oot e
(67 % . ' HANRuE 0. NRikquarC) 33] (SHY, 3306, PHL 66 (m 2EABP6-3.38 (B6/H..S.05-389) |
3.11-3. 04 (gmzmh k7 ¢, 2091312, 80 (m 1H), 2.76-2.70 (d, 111), 1.99-1.92 (m
1H), 1,55 (s, 3H). |

Step 2

OFt

MeO

(6-Methoxy-indan-1-yE)-acetic acid ethyl ester; (6-methoxy-indan-1-ylidene)-acetic acid ethyl ester
(3.18 g, 14.5 mmol) was dissolved in MeOH (30 ml), A catalytic amount of 10 % Pd/C was added and the
reaction was stirred under an atmosphere of hydrogen (balloan) for 2 h, The reaction mixture was filtered
through Celite to provide pure (6-methoxy-indan-1-yl)-acetic acid ethyl ester (2.98 g, 94 %) as 2 clear oil.
LCMS: 235.0 M+1)",

Step 3
OH

(72N

o 0
{6-Methoxy-5-[4-(4-triflacromethyl-phenyl)-piperazine-1-sulfonyll-indan-1-yl}-acetic acid: The
compound {6-methoxy-5-[4-(4-trifluoromethyl-phenyl)-piperazine-1-sulfonyl}-indan-1-yl}-acetic acid was
synthesized according to the procedure outlined in example 1 using (6-methoxy-indan-1-y[)-acetic acid
ethyl ester. 'H NMR (400 MHz, MeOH-d,) & 7.67 (s, LH)7.46 (d, 2H), 7.10 (s, 1H), 7.01 (d, 2H), 3.89 (s,
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Step 2 F3C N N~ '00 HO O
6-(cis-2,6-dinethyl-4-(5-trifluoronethyl-pyridin-2-yl)-piperazine-I|-sulfony
| 1-1-nmethyl -i ndan-1- carboxylic acid: The conpound
6-[cis-2,6-dinmethyl-4-(5-trifluoronethyl-pyridin-2-yl)-piperazine-|-

sul fonyl ]-1-net hyl -i ndan-| -carboxylic acid was synthesized according to the
procedure outlined in Exanple 27 using 1-nethyl-indan-I|-carboxylic acid
nmet hyl ester and 2, 6-di nethyl piperazine. '"H NVR (400 WMHz, McOHd4) S 8.26
(s, 1H, 796(dd IH), 7.65 (dd, 1H) 7.32 (d, 1H), 4.30-4.22 (m 1H),

4.18- 4. 0 (m 4H),
2.76-2.70 é}('{]n}’ iWH‘)‘“t 21%‘6%’1“93?‘3( %?]2 P :m)% gg”%m Z@ﬁﬁi%f’“gé‘?f%\% (m 6H):
LCVS: 498. ¥9YNM1). . EXAMPLE 29

{6- Met hoxy-5-14-(4-trifluoronethyl - phenyl) - pi perazi ne-|-sul fonyl]-indan-1-y
| }-acetic acid F3C/ OH\ O N~ Opx@Qrsptep 1 51 OBt MO O

(6- Met hoxy-indan-1-ylidene)-acetic acid ethyl ester: 6-Mthoxy-indan-I|-one

(5.02 g, 30.95 mmol ) and trgethyl phosphonoacet ate (15.5 L, 78.13 nmol)
was dissolved in TIff (20 madded slowl y ™ a mxture of EtOH (850
pL) and NaH (60 % di sper si Qi 295¢ e resulting slurry was
stirred at 70 C overnight. The crludg ni¥# as diluted with diethyl

et her and washed with water and bri gjrl ed (Na2sO4), filtered and
concentrated. The product was purifi e(a y silica get flash col um

chr omat ogr @pHy3.4-Pichldro-himydrpénsragipe-lemifyyl-Guehay-pan-loylafests peid: {5-[4-G.4-

(6- Met hOXyﬂidﬂ&@ﬂmlyf)abipérbi&ae}mm%hﬁthca@inahnetymal:enee&tdmas sfidhedBd goordigtd) as a

mxture (- thclll) 91% ogg éd anEQJJ;%)reag' usin oéi’ﬂ mn%’l\%i{ mﬁﬁ&%%}f— 4)1 1 of

E/ z 6. 97
2 | Somer S ot Gy, s oot o g b sl i Eaed g i G 110
SH), 4.22 (QURITGN, ABMp.I19-BI78, 485 29BHP (m JHBB6Y(S, 1}95943 233 @02}()#}85 24 (n, L9585 a3

(m 4H), 3.48p18m820sfinmy'2H), 1.37 (t, 311), 1.31 (t, 3H).

EXAMPLE 31
O

FSC\@\N NF[(OH

ZaaN

Qo 0
{5-[4-(4-Trifleoromethyl-phenyl)-piperazine-1-sulfonyl]-indol-1-yl}-acetic acid

O
SWos

/)

G 0O
1+{5-[4-(@-Trifluoromethyl-phenyl)-piperazine-1-sulfonyl]-2,3-dihydro-indol-1-yl}-ethanone: The

Step 1

compound 1- {5-[4-(4-trifluoromethyl-phenyl)-piperazine-1-sulfonyl]-2,3-dihydro-indol-1-yl}-ethanone
was synthesized according to the procedure outlined in Example 1 using 1-acetyl indoline (89 %). 'H
NMR (400 MHz, CDCl3) 3 8.43(d1H), 7.62 (d, IH)7.57 (s, 1H), 7.47 (d, 2H), 6.88 (d, 2H), 4.16 {1, 2H),
3.35 (m, 4H), 3.28 (t, 2H), 3.15 (m, 4H), 2.27 (5, 3H); LCMS: 454.0 M+

Step2
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Step 2 Ot MeO O (6-Metlroxy-indan-1-yl)-acetic acid ethyl ester:

(6- et hoxy-indan-1-ylidene)-acetic acid ethyl ester (3.18 g, 14.5 nmmol)
was dissolved in MeOH (30 nm), A catalytic anount of 10 % Pd/ C was added
and the reaction was stirred under an atnosphere of hydrogen (balloon) for
2 1r. The reaction mxture was filtered through Celite to provide pure
(6-met hoxy-indan-1-yl)-acetic acid ethyl ester (2.98 g, 94 %9 as a clear
oil. LCVMs: 235.0 (Mtl)4. Step 3FSCOH~00 N~N 0,0

{6- Met hoxy-5-[4-(4-trifluoronethyl-phenyl)-piperazine-|-sul fonyl]-indan-1-y
| }-acetic acid: The conpound

{6-met hoxy-5-[4-(4-trifl uorofrethy phenyl) piperazine-l-sulfonyl]-indan-l-y

| }-acetic acid was synthesized Lor g to procedure outlined in
exanpl e 1 using (6-nethoxy-indan-71- 91 q‘i61'd ethyl ester. '"H NWR
(400 MHz, MeOHd4) S 7.67 (s, 1107.4 M,S 7.10 (s, 1H), 7.01 (d,

211), 3.89 (s, 52 3H), 3.57 (quint., 1HY 8.30 (m 8H), 2.96-2.78 (m 3H),

E~4? 02 037 Cl(Srpt (421l;9flu0r3me@l@l-[]helzyﬁ—p(pmamﬂemsnlfoln% dlhyﬂg‘o‘lH%m(oMl'}-){S [4- (JEXANPLE 30 A OH

{5-[4-(3, 4 TBWW&P%P*BW&WW"B. PPIPAERY oS ToF SR T8 WEIABRY  fidan- 1-y1 } - ac

etic acid: dofen§4mlBandconcentrate HCI (2.5 mL) for 2 h. The reaction was then diluted with dichloromethane
di chl or o- phanyskikd RinPS HAE baitel solibkh bitdtytale; ded TR SMX Witekel g@Rondenydeli taCet i ¢ and
was synt he ﬁ)l ovﬁeds [@%&Qﬁugtlmqghy &eny‘) rﬂﬁer&[ng ¢ %%8!? -2, Q. hlituldl'onl%q nolalg (]l%% %%I%gas %9 usin g

3,4-dichlo 4)
111)7.28 (dfF WiH)S"‘*d7 i (4&02“1%250’3%6743 & 831(#1)21{) %S 1{‘131%170('1?%)’ 3190 (s,

3H), 3.60 (q6sARm,HL31%).12 mAEBEIBL2D. (i n, 411),3.19-3.17 (m 4H), 2.95-2.76
(m 2H), 2.60 (dd, 1H), 2.43-2.33 (m 2H), 1.85-1.76 (m 111); LOMVB:
498. 8(M+l)" gXANPLE 31

Step

H
N
L\/N\S/E::I:Q>

o o
5-[4-(4-Triflooromethyl-phenyl}-piperazine-1-sulfonyl}-IH-indole: 5-{4-(4-Triffucrometlyl-phenyl)-
piperazine-1-gulfonyl]-2,3-dihydro-1H-indole (180 mg, 0.44 mmol} was dissolved in dichioromethane (10
mL). DDQ (100 mg, 0.44 mmol) was added and stirred at room temperature for 4 h. The reaction was
concentrated and purified by silica gel flash column chromatography (45 % ethyl acetate in hexanes) to
provide 3-{4-(4-trifluoromethyl-phenyl}-piperazine-1-sulfonyli-IH-indole {70 %} as a white solid. 'H NMR
(400 MHz, DMSO-Dy) § 11.72 (s, 1H), 8.07(s, 1H) 7.65 (d, 1H), 7.62-7.61 (m, 1H), 7.52-7.48 (m, 3H),
7,04 (d, 2H), 6.71 {m, 1H), 3.40-3.36 (m, 4H), 3.02-2.99 (m, 4H).

Step 4
O

F30\©\N N/_[( ~

2220

{5-[4~(4-Trifluoromethyl-phenyl)-piperazine-1-sulfonyi]-indel-1-yl}-acetic acid methy! ester: 5-[4-(4-
Trifluoromethyl-phenyl)-piperazine-1-sulfonyl]-1H-indole (60 mg, 0.15 mmol), methyl bromo acetate (16
uL, 0,18 mmol) and cesium carbonate (95 mg, 0.29 mmol) were stitred in acetonitrile (10 ml) overnight at
70 °C. The reaction mixture was diluted with ethyl acetate, washed with water, brine, dried (Na;SQ,) and
concentrated {o provide {5-[4-(4-trifluoromethyl-phenyl)-piperazine-1-sulfonyl]-indol-1-yl}-acetic acid
methyl ester (99 %) as a yellow oil. '"H NMR {400 MHz, CDCl3} § 8.11(d, 1H) 7.60 (dd, 1H), 7.43 (d, 2H),
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F3C/ O NOH
{5-[4-(4-Trifluoronethyl -phenyl)-pi perazi ne-|-sul fonyl]-indol-1-yl}-acefic
acid Step 1 F3SC\ I ~0 N ONE oso
1-{5-[4-(4-Trifluoronethyl-phenyl)-piperazine-I|-sul fonyl]-2, 3-di hydro-i ndol
-1-yl }-ethanone: The conpound
1-{5-[4-(4-trifluoronethyl-phenyl)-piperazi ne-1-sul fonyl]-2, 3-di hydro-indol
-1-yl}-ethanone was synthesized according to the procedure outlined in
Exanple 1 using 1-acetyl indoline (89 %. 'H NWR (400 NPB CDCl 3) S

8.43(d1H), 2 ( 4.16 (t
oH) . 3. 357&{'&'1 %4%]1“%)5{ "Ef%ﬁﬁg"(?%%“%’z%#?@%?B% Gy 3%Q\/B 454. 0
(MH )" Stéﬁ%%@ F3C 14 0SO

5-[4-(4- Tr|fIuoronetlryl-phenyl)-piperazine-I-squonyI]-2,3-d|hydro-IFLindo
le: 1-{ 5-[sépf4-

TrifIuoronethyl-phenyl)-pl era2|ne | -sul fonyl]-2, 3-di hydro-indol -1-yl }-etha
none was refluxed in 1, 4- e (5 nm) and co centrate HO (2.5 nL) for
2li. The reaction was then dﬂfzjh_ th dichl t hane and washed with I N
HCl, saturated sodi um bi car bon teN |ed cn) filtered and
concentrated to provide

5-14-(4-ttifluoronetlryl - phenyl) plpefHZﬂne I-sulfonyl] 2, 3- dlhydro 1Hi ndo

le(l 039- - 3| 31l i era £-1~ (1) =1ngo

7.48-7.20(i i “/'%5‘?'% S "f"é’ g ﬂ“ ‘.’Liél\wﬁ&fﬁ‘g ?h“‘i‘}flj’““d{%[“% 3.33
(in, 4H), @"Tfé“‘)?‘“i‘éﬂ‘e‘ﬁfﬂ)zmymﬂ%1i@fowl md?ﬂ)ﬂ} agﬁléﬁ‘j“d@ﬂ%@t%as hydrolyged SO0

5- [4 (4- Tr wcbdrdimrtohetdesdyt euginalinkxpmpd ngsepr)az{mmt4ecsnm{a‘ ongt) b 8.38c, umcob e:

5-[4- (4- Tr b iupv.en@tunl ¥43R1RENY.bI@, 28), 6.74 (4, 11), 5. 16(3 2H), 3.39 (m, ARG
pi per azi ne-1-sul fonyl ] -2, 3-di hydro- IH-|ndoIe 8 44 rn }?) was

di ssolved in dlchloronethane (10 nm). (100 ny, 0 44 nmol ) was added
and stirred at roomtenperature f JXAMPRE3The reaction was concentrated and
purified by silica gel flash col um chronatography (45 @6ethy| acetate in
hexanes) to ¢4

N~ OH
SV
o
FyC

{5-Bromo-ﬁ-{4—(4-triﬂuoromethyl-phenyl)-piperazine-l—sulfonyl]~ind6]—1-yl}—acetic acid: {5-Bromo-6-
[4-(4-trifluoromethyl-phenyl)-piperazine-1-sulfonyl]-indol-1-yl}-acetic acid was synthesized according to
the procedure outlined in Example 31 using 1-(5-Bromo-2,3-dilydro-indol-1-yl)-ethanone as the starting
material. "H NMR (400 MHz, CDCl5) 8 8.14(s, 1H) 7.95 (s, 1H), 7.46 (d, 2H), 7.28 (4, 1H), 6.88 (4, 2H),
6.56 (d, 1H), 4.94 (s, ZH}, 3.44-3.42 (m, 4H), 3.28-3.26 {m, 4H).

EXAMPLE 33
0
r/\gifo Nﬁ\gH
X N\V/IB:I:::[;)
r

FsC =N

{5-Bromo-6-[4-(5-triflucromethyl-pyridin-2-yD)-piperazine-1-sulfonyl]-indol-1-yl}-acetic acid: {5-
Bromo-6-[4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl}-indol-1-yl } -acetic acid was
synthesized according to the procedure outlined in Example 31 using 1-(3-Bromo-2,3-dihydro-indof-1-yI)-
ethanone and 1-f5-(trifluoromethyl)-pyrid-2-yl] piperazine, 'H NMR (400 Mz, CDClL) 8 8.24(s, 1H) 8.07
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provide 5-[4-(4-trifluoronethyl-phenyl)-piperazine-|-sul fonyl]-I1Hindole
(70 %9 as a white solid,"H NVR (400 Mz, DMSO-D6) S 11,72 (a, 111),
8.07(s, 1H) 7.65 (d, IH), 7.62-7.61 (m 111), 7.52-7.48 (m 3H), 7.04 (d,
2H), 6.71 (m | H), 3,40-3.36 (m 4H), 3.02-2,99 (m 411). Step 4 F3C OO0 O
{5-[4-(4-Trifluoronethyl -phenyl)-pi perazine-1-sul fonyl]-indol-1-yl}-acetic
acid methyl ester: 5-[4-(4-

Trifl uoromnet hyl - phenyl) - pi per azi ne- | -sul fonyl]-1Hindole (60 ng, 0.15
mol ), nethyl brono acetate (16 pL, 0,18 nmol) and cesium carbonate (95

ng, 0.29 were stirred in eLo 70 C. The
reaction m@(f%r % Ef’géﬁ)’vﬁat%% @tﬂ%}l(‘g é@eﬁ%&‘g ﬂv&@ﬁeﬁ%ﬁ?g%m er, brine,
dried (Na23s&uy}3aht? (mcd@hcentrated to provide
{5-[4-(4-trifluoromethyl-phenyl)-piperazine-Il-sulfonyl]-indol-I-yl}-acetic
acid nethyl ester (99 % as a yel L@Wpidas " H NVR (400 MHz, CDCI3) S
8.11(d, 1H) 7.60 (dd, 1H), 7.43 (d, 2H), 54 7. 36 (d, 1H), 7.24 (d, 1H,
6.83 (d, 211), 6.90 (d, 111), 4.91 (soz(lj) 3. 6 s, 3H), 3.32-3.30 (m
411), 3.15- 3.13 (m 411). Ste05 I@ NO—I N 00

a2| | -

{5-[4-(4-Trifluoronethyl -phenyl 1Honyl ]-indol-1-yl}-acetic
acid: The conpound {5-[ 4-
(4-Trifluoronethyl-phenyl)g zi ne-1-sul fonyl]-indol-1-yl}-acetic acid

met hyl ester was hydrol yzecf’ according to the procedure outlined in Exanple
1 (99 9. "HHWRI{WOSehphenThdeRpinGl-guipgll-dndolflf)}-agetiy@id (dd, 1H), 7.60 (d,
1H, 7.53 (m 3H), 7.04 (d, 2H), 6.74 (d, 1H, 5.16 (s, 2H, 3.39 (m 4H),
3.01 (m 4% EXAMPLE32 O N9\ NOH ~\ N Br I~ F3C

{5- Brono-6 (4-trifluoromethyl-phenyl.)-piperazine-|-sul fonyl]-indol-I-yl
}-acetic acid: {5-Brono-6- Q.0 P
[4-(4-trifluoronethyl-phenyl)- p|p 156 m\c;gyJ]-indol-l-yl}-acetic
acid was synt hesi zed accordi ng toN e pdyre outlined in Exanple 31

usi ng 1-(5-Brono- 2, 3-di hydr o- i one as the starting

material, ' HNMR (400 MHz, 8 8 14(s 1H) 7.95 (s, IH), 7.46 (d, 211),

7.28 (d, 111), 6.88 (d, 2H)
{S-Bromo-ﬁ -4 (4-tr1ﬂuoromethyl-phenyl)-plperazme-l-sulfonyl}-indol-l-yl}-acetic acid methyl ester:

The compound {5-bromo-6-[4-(4-trifluoromethyl-phenyl}-piperazine-1-sulfonyl]-indol-1-yl } -acetic acid
methyl ester was synthesized according to the procedurs outlined in Example 31 using 1-(5-bromo-2,3-
dihydro-indol-1-yl)-ethanone as the starting material. "H NMR (400 MHz, CDCly) 5 8.13(s, 1H) 7.98 (s,
1H), 7.47 (d, 2H), 7.31 (d, 1H), 6.90 (d, ZH), 6.58 {d, 1H)}, 4.11 (dd, 2H), 3.79 (s, 3H), 3.43 (m, 4H), 3.32
(m, 4H).

Step 2

) /@z \@/) .

{6-[4-(4-Trifluoromethyl-phenyl)-piperazine-1-sulfonyl]-indol-1-yl}-acetic acid methyl ester: {5-
Bromo-6-[4-(4-trifluoromethyl-phenyl)-piperazine-1-sulfonyi}-indol-1-yl }-acetic acid methyl ester (135
mg, 0.24 mmol}, triethylamine (40 pL., 0.29 mmol) and 10 % Pd/carbon (cat} were stirred under an
atmosphere of hydrogen until all the starting material was gone. The reaction was then filtered through
celite, concentrated and purified by flash column chromatography (60 % hexanes in ethyl acetate) to afford
{6-[4-(4-trifluoromethyl-phenyl)-piperazine-1-sulfonyl]-indol-1-yl} -acetic acid methyl ester (96 mg, 83 %)
as a clear oil. "H NMR (400 MHz, CDCI3) 8 7.76(d, 1K) 7.75 (d, 1H), 7.51 (dd, 1H), 7.44 (dd, 2H), 7.31 {d,
1H), 6.84 (d, 2H), 6.67 (d, 1), 4.11 {dd, 2H), 3.78 (s, 3H), 3.33 (m, 45}, 3.16 (m, 4H).
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6.56 (d, 1H), 4.94 (s, 2H), 3.44-3.42 (m 4H), 3.28-3.26 (m 4H). EXAMPLE
330 O'0,,) \ NOH NBr , / F3CI i N
{5-Brono-6-[4-(5-trifluoronethyl-pyridin-2-yl)-piperazine-I|-sulfonyl]-indol
-l-yl}-acetic acid: {5- ,
Brono-6-[4-(5-trifluoronethyl-pyridin-2-yl)-piperazine-|-sulfonyl]-indol -
yl }-acetic acid was synthesized according to the procedure outlined in
Exanpl e 31 using 1-(5-Brono-2, 3-di hydro-indol-1-yl)- ethanone and
1-[5-(trifluoronmethyl)-pyrid-2-yl] piperazine. '"H NWVR (400 MHz, CDC13) S
8.24(s, IH 8.07 55 (s, IH), 7.87 (s, 1H), 7.63 (dd, 1H), 7.23 (d, 1H
6.61 (d, 111), 6.46 (d, 1H), 5.30 (s, 2H), 3.66-3.63 (m 4H), 3.34-3.32
(m 4H). ESSRPLE 34 O WS N OH | NJ F3C JD_
{6-[4-(4-Trifluoromethyl-plrenyl)- plpera2|ne I-smjfonyl]-lndol 1-yl}-acetic
acid Step 10 0O, ,,OrNSN O~

R Br
{ 5- Br ono- 6- [ 4- ( 4- trlfluoronethyl j& nii .zone | -sul fonyl ]-indol -1-yl}
-acetic acid nmethyl ester: und

{5-bronn-6-[4-(4-trif|uoronet phenyl) - pi perazi ne-I-sul fonyl]-indol -1-yl}
-acetic acid nethyl esterfFstas synt hesized according to the procedure

outlined i r\i— ugroﬁéthﬂlﬁﬁenﬁ pEfeéaémpfsqm l?—mgo'&é-@g}g quégldl i (4 1-yl) - et hanone

th t 1 7.98
as $ 278'2‘8\{ %TT)Y —]Sl?l‘lyg Elpf(r ne on iém 1 ace%)nd mghyggter(\ﬂs hy?_rpnrzegzr 11 ( dés

2H) 3.79 fesordimyty the rocapire ( Bampleifs7 %3, gzNMB((mo M) CDCS) 193, 1H) 7.82 (d, 15D,
7.67 (d, 1H), 7.50 (d, 2H), 7.42 (dd, 1H), 7.03 (d, 2H), 6.60 (d, 1H), 5.20 (s, 2H), 3.37 (m, 4H), 3.02 (m,

4m),
EXAMPLE 35
o
F/\£§§p Nr\gH
SN N \[::I:J>

|
FaC N

{6-[4~(5-Trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-indoi-1-yl}-acetic acid: The compound
{6-[4~(5-trifluoromethyl-pyridin-2-y1)-piperazine-1-suifonyl}-indol-1-yl} -acetic acid was synthesized
according to the procedure outlined in Example 34 using 1-[5-(trifluoromethyl)-pyrid-2-yl] piperazine. 'H
NMR (400 MHz, CDCl;) & 8.31 (s, 1H), 7.73(d, 1H) 7.72 (s, 1H), 7.58 (dd, 1H), 7.48 (dd, 1H), 7.30 (d,
1H), 6.64 (d, 1H), 6.56 {d, LH), 4.93 (s, 2H), 3.74 (m, 4H), 3.10 (m, 4H). ); LCMS: 468.9 (M+1)".

EXAMPLE 36

AP N
N / CF,

S 5—
Pige
o)
HO h

{6-Methoxy-7-[4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-benzo [bjthiophen-3-yl}~

acetic acid

Step 1

\0/©\3/\[(\"/0\/

c 0
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O "ONSNO IIN F3C

{6-[4-(4-Trifluoronethyl-phenyl)-pi perazi ne-|-sul fonyl]-indol-1-yl}-acetic
acid nethyl ester: {5-

Brono-6-[4-(4-trifluoronethyl -phenyl)-pi perazine-|-sul fonyl]-indol-1-yl}-ac
etic acid nethyl ester (135 ng, 0.24 mmol), triethylamne (40 pL, 0.29
nmol ) and 10 % Pd/ carbon (cat) were stirred under an atnosphere of
hydrogen until all the starting material was gone. The reaction was then
filtered through celite, concentrated and purified by flash col um

chromat ogr aphy (60 % hexanes in ethyl acetate) to afford

{6- [ 4- (4- t riG-Mebrrrreeprispifanghrisprorbptyps 51 ey esiis & PR T4 PIBICTSME ) - acet i c
aci d net hyle.Bgter m@8iHin L & Bcebyitrileargs zaded Hlavdyrto pinikture o3-idiRxypad@etidHz, CDCl 3) 6
7. 76(d 1H)(965 775261@10]) alah'ﬁeswn? eafrbl)na(e@lﬁé gjlh'l);mm(ﬁ) léécet(nﬁidlﬁ(ﬁﬁm over 3ﬂnm(td 1H) 6 84

d 211 a7
E m ) ggg{uxturg gds 6t1rr|;%\t 1'001'[’1 émﬁ('ag;rfi\fl‘oré@ufs aﬁ fi Ytg E(é!%buglgﬂ)ed ot‘%ﬁtﬁ?fég E(lagl!l“atl%ll)_')
{6-] 4 ( 4- Trf#hq flfﬁ‘%ﬁ‘éfw whigtsalisified ansiengisg. e ‘ﬁ"éd“f’ wa Gt FOPHBIe 1- v } - aceti ¢

aci d: {6- [ 4oitidn wat setyfehtiaityrvosiied with F-Qlhdmyehd diiplope Na g Bvaboration df eyt pifordatiol - 1- |

}Exacelt' Claqg 6l SRl Lt S RRRERS MR, &iDR] 226, 1ﬁ§@gg(algngsl ﬂ)qs f;ﬂmgazvpz(cgqg?%e i g .
anpl e

(d, 1H), (4 %(q(@&‘ %%% ?’@Wﬁ%ﬁ%é (d, 2H) 6.60 (d, 1H), 5.20 (s,

2H), 3.37 (m 4H), 3.02 (m 4H. EXAMPLE 35 0 O~IONS NOH | i N F3C

{6-[4-(5-Trsteh2 uor omet hyl - pyri di n- 2-yl ) - pi perazi ne-|-sul fonyl]-indol-Il-yl}-a

cetic acid: The conpound

~
{6-[4-(5-trifluoronethyl - pyrldl '%erazi ne-1-sul fonyl]-indol-1-yl}-a
cetic acid was synthesi zed s ©

{6-Methoxy-benzo[b]thiophen-3-yl)-acetic acid ethyl ester: Compound from step 1 (7.0 g, 26,0 mmol)
was slowly added to methanesulfonic acid (100 mL) at room temperature. The resulting solution was

stirred for 20 minutes and added dropwise into ice (250 g). The aqueous mixture was extracted two times
with EtQAc. The organic layer was washed with brine, saturated NaHCO,, and dried over Na,80,. After
removal of solvent, the residue was purified by chromatography on silica get (3:7 EtOAc / hexane) to give

4.33 g of desired compound.

Step 3

0"
/ow ‘

c—g S
g0

{7-Chlorosulfonyl-6-methoxy-benzo [b]thiophen-3-yl)-acetic acid ethyl ester: To a solution of
compound from step 2 (1,0 g, 4.0 mmal) in CHCl; (10 mL) was added chlorosulfonic acid {0.56 mIL, 8.0
mmol). The resulting mixture was stirred for 4 hours ai room temperature, The solvent was evaporated in
vacuo and the residue was dissolved in EtOAc. The solution was washed with Na,COy, brine and dried
over Na,80,. Fvaporation of solvent afforded 50 mg of desired compound. '"H NMR (400 MHz, CDCl;) 8
8.08 (d, 1H), 7.38 (s, 1H), 6.90 {d, 1H), 4.21 (g, 2H), 4.02 (s, 2H), 4.01 (s, 3H), 1.24 (t, 3H).

Step 4

\‘ ,, N CF.
\ , \ / 3
0
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according to the procedure outlined in Exanple 34 using
1-[5-(trifluoronethyl)-pyrid-2-yl] piperazine. "H NWR (400 WMHz, CDCI3) 6
8.31 (s, 1H), 7.73(d, 1H) 7.72 (s, 1H), 7.58 (dd, 1H), 7.48 (dd, 1H, 7,30
(d, 1H), 6.64 (d, 1H, 6.56 (d, 111), 4.93 (s, 21-1), 3.74 (m 4H, 3.10
(m 4M); LCMS: 468.9 (Mml)'. EXAMPLE 36 00 /--\ S SSNN\ CF3 O~y N, HO
/ O

{6- Met hoxy-7-[4-(5-trifluoronethyl-pyridin-2-yl)-piperazine-I|-sulfonyl]-ben
zo [b]thi ophen-3-yl}- acetic acid Step 1 O SOS/ O O 57

4- (3 Met hO)«ffoQ@&p—y |[4S€5|Itr fﬂ&]‘){ll:lét gpygért)i Z-Q(H%%J ljzﬁneal-sr onﬁt}begﬁ[bﬁﬁlgp%rn{i- sol ution of

et hyl - 4- chl or.oacet oacet a Cetonitrile
was added &feB%Y g esderid ‘3&5&1}‘%’“ Bff°°“f§’°‘ﬁ’étﬁ POy BERZE Rt rmel n TEBCE® ws 71. 2 mol )
and cesi uneded Yo fiaiveropali§h-3-pyyidind UpiRrazinpsi2)ngi 0 4 agield, Gtipveed by teietlyR@RBe 02.) over 5

m nut es, @ 28X ITR: Wetsn Siulidnmweekddd er DRHNs Et%@éﬁ?&rﬂﬁr@ ThOlvén PQUr s and

filter ed tlgqa?qltjage arfd tk@%gdugsf eggllr‘ﬁ%(ﬁbgs rrc%:[ta sphﬁto afforn{lﬁ &g ol’ c}c.glra e gave an oi |

whi ch solidi on stan I'n QAc, and the
sol uti on we¥&P&8{uential |y washed vvlth H20 brine, and dried over Na2SO4.

Evaporation of solvent afforded 14.0 g of desired ester. 'H NVR (400 MHz,
CDCI3)S7;;fg(t 1H) 6.90 (d, 1H), 687(s IH), 6.79 (d, IH, 420(q

Tugyonie! er e ep 2 O /
5 Qi G a3 broneatnbii fgoy&éwz bl eat or
Co rrpou nd f pegiif agif e‘Eme‘m(’ o) Sﬁp 4 8%my Offtemel “’%&@S" PG L ef FHERCPB (3:1),

met hanesul fobrvie¢byadditgn ¢f18 QiOHI(3.0 @&t). Tieorullng AXxereatts kitred & AEC R Shblidsi Ty SOl uti on

was st i rr@rglmﬂ‘c@ﬂvemama@&;t&%nd@r}d a@qgﬁgzs Qérpdawsﬁﬁth IWEtEer Al]SI)eTk(e%élQOélﬂl%ygrs ng)e/er s

aqueous m xt ur d, .t wo
washed wit R bri m“?ds“gtgf ki gtthg Wﬁﬂ%ﬁl R 1‘%%“@6‘“8‘0‘8‘1“3 RES EEAUR L 1 enpval
of sol vent by INEE §5€§‘i"bﬂﬂé‘h%€§faﬁﬁlﬂ“ﬁ Ff%acﬁf?}e € b g argriciptey wom weshddivila gel (3: 7
Et CAc / hel@nieire, b0 diid vier Nads 03 3rhgsolifionch@Sdoticenthateigniaid Rchifordt Epetidx-f4-3 0/
trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-benzo[b]thiophen-3-yl}-acetic acid. 'H NMR (400
MHz, CDCI3) & 8.32 (s, 1H), 8.38 (s, 1H), 7.78 (d, 1H), 7.61 (d, 1H), 7.22 (s, 1H), 6.60 (m, 1H), 4.01 (s,
2H), 3.98 (s, 3H), 3.77 (m, 4H), 3.22 (m, 4H).

EXAMPLE 37
s
g |
HO s—N N~ )—CF
SRS

{5-[4-(5-Trifluoromethyl-pyridin-2-yl) piperazine-1-sulfonyl)-benzo]b}thiophen-3-yl}-acetic acid:
The compound of {5-{4-(5-Trifluoromethyl-pyridin-2-yl) piperazine-1-sulfonyl}-benzo[blthiophen-3-yl }-
acetic acid was prepared according to the methed used to prepare Example 36 using benzo[bithiophen-3-yl-
acetic acid methyl ester, '"H NMR (400 MHz, CDCl;) 6 8.33 (s, 1H), 8.32 (s, 1H), 7.87 (d, 1H), 7.78 (d,
1H), 7.65 (s, 1H), 7.62 (d, 1H), 6.59 (d, 1H}, 3.93 (5, 2H), 3.78 (m, 4H), 3.14 (in, 410).

EXAMPLE 38
oA N@—ca
o}
6-[2,2-Dimethyl-4-(5-trifluoromethyl-pyridin-2-yi)-piperazine-1-sulfonyl]-indan-1-carboxylic acid:
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O SCAO0O0 (7-Chlorosulfonyl-6-nmethoxy-benzo[b]thiophen-3-yl)-acetic acid
ethyl ester: To a solution of conpound fromstep 2 (1.0 g, 4.0 mmol) in
CH2d 2 (10 nmL) was added chlorosulfonic acid (0.56 niL, 8.0 nmol). The
resulting mxture was stirred for 4 hours at roomtenperature. The sol vent .
was evaporated in vacuo and the residue was dissolved in Et QAc. The

sol ution was washed with Na2CO3, brine and dried over Na2SO4. Evaporation
of solvent afforded 50 ng of desired conmpound. 'H NVMR (400 MHz, CDCI3) S
8.08 (d, IH, 7.38 (s; IH, 6.90 (d, 1H, 4.21 (q, 2H) 4.02 (s, 2H), 4,01

E Z I\/g'lt_?mxy T%fkoééog nd%|'92 ?ﬁ&%ﬁh éégﬁmf)ﬁ?‘eﬂﬁ Nddlgg) %/‘PSHME" QS SFRIF BT sul f onyl ] - ben
zo [b]t hi ofhEK32 ifll"“}as pr%lff Bereerdingte the @fte‘(fﬁ psedig prapaie E’Fﬂ“"ﬁ Swied3-dnctot+CGonpound

from step BifliE@nctiypyrigin24) pipeoiziye. [HNMEHEOOMREZ DL S 6 (saidip e (s, 18), 7.71 (d,
1-[5-(trifhmoranetinyt-73: @y rimdisaw lmpiiper sz m;ea(vﬁissrm i) 3dds ! ). fol | oned
by triethyhgam ﬁ%géé@;m%a(&z&ﬁgﬁ%g I%Nfsgﬁ% b sol ut'i on Was stirred for

4 hours at room tenperature vapOrat ed and the residues
were purified by silica gel chromatography to afford 22 ng of desired

conpound. Step 5 EXAMPLE 39

{6- Met hoxy-7-[4-(5-trifl uoronet -pyri di n-2-yl)-piperazine-I-sulfonyl]-b
enzo [b]thiophen-3-yl}- acetjc Compound fromstep 4 (22 ny, 0.041
mol ) was dissolved in 2 nL'0 , followed by addition of IN
Li OH (5.0 eqv). The resulting mxt me\ i ffed at 40C for 3 hours. The

organi ¢ sol vent was evapor at ed undet0 N, @apd residues were diluted with

wat er (2 m_) The aqueous |l ayers were partitioned with ether (2 nmL). After
renoval (gg anic layers, the aqueous |ayers were neutralized by IN HC
(5.0 eqv) BRECEHRE-ERiPeErEeryiio “E‘E"ﬁ%ﬂeﬂ’é'é’éf‘ﬁ{‘ -EYR-gegrigne-2pkoxgicgeii ¢ | ayers
wer e washedethgl esier 1120, brine, and dried over Na2SO4. The sol uti on was
concentrated in vacuo to afford {6-Methoxy-7-[4-(5-
trifluorongthyl-pyridin-2-yl)-piperazine-I-sul fonyl]-benzo[b]thiophen-3-yl}

-acetic acrd, 'H NWR (400 MHz, CDC13) S 8.32 (s, 1H), 8.38 (s, 1H), 7.78
(d, IH, 7.6% (d, 1H), 7.22 (s, 113), 6.60 (m IH), 4.01 (s, 2H), 3.98 (s,
3H), 3.77 4H), 3.22 (m 411). EXAMPLE 37 O

[a}

Indan-1-carboxylic acid 4-nitro-benzyl ester; To a solution of 3H-Indene-1-carboxylic acid (2.0 g, 13.3
mmol) in ethanol (35 miL} was added 10% Pd/C (200 mg). The reaction mixture was stirred under an H,
atmosphere for 1h, The mixture was filtered through Celite and concentrated i vaeuo. The residue was
combined with p-nitrobenzyl bromide (5.8 g, 26.8 mmoles) and 1,8-diazabicyclo[5.4.0]undec-7-ene (2.4
mL, 16.0 mmol} in 65 mL of benzene, and was stirred at 50°C for 20 hours. After this period the
heterogeneous mixture was gravity filtered and the filtrate was evaporated in vacuo. The residue was
combined with CH,Cl; and was washed with 1N HCl (2 x 25mL) and sait’d NaHCO; (2 x 25mL), and the
resulting CHyCl, solution was dried over anhydrous Na,SQ,. The crude solid was purified using flash
silica chromatography (0-10% EtOAc/Hexane) to yield 3.61g (95%) of the intermediate.

Step 2

60



HO/-\ /~ ~SNN' CF3 0,0 UN {5-[4-(5-Trifluoronmethyl-pyridin-2-yl)

pi per azi ne-1-sul fonyl]-benzo[ b] t hi ophen-3-yl}-acetic acid: The conpound of
{5-[4-(5-Trifluoromethyl-pyridin-2-yl)

pi perazi ne-|-sul fonyl ] -benzo[ b] t hi ophen-3-yl}- acetic acid was prepared
according to the nethod used to prepare Exanple 36 using

benzo[ b] t hi ophen-3-yl - acetic acid nethyl ester. 'H NVR (400 WHz, CDCl3) S
8.33 (s, 1H), 8.32 (s, 1H), 7.87 (d, I H, 7.78 (d, 1H, 7.65 (s, IH,
7.62 (d, 1H, 6.59 (d, IH, 3.93 (s, 2H), 3.78 (in, 411), 3.14 (in, 4H).
EXAMPLE 38 Ko \ / v O ~SNNOF, ON O

6-[ 2, 2- D net I-4-(5-tr|fl uoronet hyl - pyri di n-2-yl) - pi perazi ne-I|-sul fonyl]-i
ndan- 1- car i c aci @\ /59 The conpound

6-[2,-2- D mey -4-(5-trfiTPuoronet hyl - pyridin-2-yl)-piperazine-1-sul fonyl]-i
ndan-1- car boxylj Fo\was prepared according to the nmethod used to
prepare Exa B8l e R6 ]I Nng 2,2-dimethyl -4-(5- trifluoronethy-pyridin-2-yl)

pi per azi ne, vHz, CDCI3) S 8.36 (s, 113), 7.91 (s, 1H), 7.71 (d,
IH, 7.61 (d, IH,~~36-7.31 (m 1H), 6.52 (d, 1H), 4.15-4.11 (m 113),

g H)7 3- i gg 6-iCﬁlproﬁH)nyl-»3da1:8Ec&haxghc(am 4-nitrbibenzyd ested:- o . Q8hutlods indididi rcaroxBift- 2. |420 (Cglz e
(R -4-(3- Cgc? 4n§H)anz g}%@g_@ﬂ;gl:), moﬂﬁﬁ‘l&&r 55 tr %oréﬁ\@wﬁs afiéed ChFC%E;dl lfQn-mZ yl ) - pi pe
razi ne- 2- c&Af 6§< fz 9:““5‘3 oFFT @ prEey | “é‘%lfeér'r‘gfl‘é‘b‘el"asWdﬁam@“‘ltﬁ’%i’érﬁm‘lea”éar boxylic
aci d 4-ni t stiredferig Y| The stcbignmiifge wes gobiddiwghicolaidd kid tha certing layecaas boxoeki ¢ aci d
(2.0 9, 13wk CHYOD I The dlmClelraﬁﬁ&Ub@lwasﬂea@lﬂmﬂ)]e M@5as A6 o LOUoRAL ol 300:aD) . The

reaction pwJuH s le\@éed §s¥n|g FlasEgrcyc!l]iro%atographyj(&' ?0% EtOAc/Hex) to yield 0.84 g (27%) of 6-

chlorosulfonyf-indan-1-carboxylic acid 4-nitro-benzy] ester,

Step 3
£Fy

v
)

(\
e

4-(5-Trifluoromethyl-pyridin-2-yl)-piperazine-1,3-dicarboxylic acid 1-tert-butyl ester 3-methyl ester :
3-Methyl-piperazine-1,3-dicarboxylic acid 1-tert-butyl ester (120 mg, 0.49 mmol) and 2-Brome-5-
trifluoromethyl-pyridine (133 mg, 0.59 mmol) were dissolved in 2.0 mL of anhydrous toluene (degassed).
In a separate, septum-equipped vial were placed tri{dibenzylideneacetone)dipalladium (0) (22 mg, 0.024
mmol), 1,3-bis(2,6-di-i-propylphenyl)imidazolium chloride (42 mg, ¢.1 mmol) and sodium #-butexide (57
mg, 0.59 mmol). This “catalytic” vial was equipped with a magnetic stir bar and flushed with dry nitrogen,
The reactant solution was next transferred to the “catalytic” vial and the mixture was stirred at 100°C for 5
h. After this period the mixture was combined with 20 mL of hexane/EtOAc (2;1) and was passed through
a pad of Celite. The resulting filtrate was evaporated in vacuo and purified using flash silica
chromatography (0-20% EtOAc/Hexane) to yield 110 mg (58%) of 4-(5-Trifluoramethyl-pyridin-2-y1)-
piperazine-1,3-dicarboxylic acid I-tert-butyl ester 3-miethyl ester.

Step 4
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at nosphere for Ih. The m xture was filtered through Celite and concentrated
in vacuo. The residue was conbi ned w thp-nitrobenzyl bromde (5.8 g, 26.8
nmol es) and 1, 8-di azabi cycl o[ 5. 4. 0 undec-7-ene (2.4 ni, 16.0 mml) in 65
mL of benzene, and was stirred at 50C for 20 hours. After this period the
het er ogeneous m xture was gravity filtered and the filtrate was evaporated
in vacuo. The residue was conbined with CH2Cl 2 and was washed with I N HC
(2 x 25nmL) and sat'd NaHCO3 (2 x 25nmL), and the resulting CH2Cl12 sol ution
was dried over anhydrous Na, SO4. The crude solid was purified using flash
silica chromatography (0-10% Et OAc/ Hexane) to yield 3.618 (95% of the
intermediate. Step 2 60 NdZ / OO\ /
6- Chl or osul f onyl -i ndan- | - darboxylj cid 4-nitro-benzyl ester: To a
solution of indan-I - I| zab d 4-Hi tro-benzyl ester (2.3 g, 8.1 mol)
i n anhydrous CHCl3: | <#0C was added chlorosulfoni acid (2.8 g,
24.0 mmol ) overyaperiod of 10 m nutes. The m xture was warnmed to anbi ent
t enperature aﬂ;isnirred for 16 h. The reaction m xture was conbi ned with
i ce-wat er apd ~tHe resultlng | ayer was extracted wth CH Cl 2. The CH2Cl 2
| ayer was n aver anhydr. The crude
pr oduct mv@ﬁgﬁfo},ﬂe]&y o:g(carbnn lf‘ %ﬁéﬂgsuff g?—gsr-]tn}{uorome&h]ﬁ) 9 llil Naae%z_t 65\0 /Hex) to
yi el d 0. 84 <qjbq:pipggd 'affhyeesteb WT(BF'HB‘EFP‘FWWY“‘P%H}‘PHeraE%f"rIB Preicaed yert-
4- ni t r 0- be by ksteeS eyl cstSt (B0 m3, 0l2Fpmol} gy cdmkinedaifMAOML of 25% TFA/ CH;Cl, and was

4- (5-Trifl Lydok @gmﬁq&yakmw@é e NAtRr Ok Peribll tROEAZA RRrb war Blkgakp oMYl (26 aci d

1-tert-but %L)Danﬁ wlas wa%gﬁﬁlf%%ﬁftro {26 10 15]% arll\tllenfl ey&hepesgﬁrg%l&q%/er’wés ﬂe(f)al’ boxylic

acid 1-ter
trifluor orre‘tewlwﬁvﬁw\iaépﬁé Wﬂi%ﬂoﬁﬁd maacscgowﬂﬁ?fsdcm?fe Toy cwdeAmipe dasipwifzd 0 il of
anhydr ous tsiziiehélic chegasseth) (0-10% MGl SBgartatidd 7ot ieriuped vi al were

pl aced tri (rﬁhcp&rﬂglMJ hﬂlﬁ:&%&‘a@&r&ﬂ@) g&lrﬂa@lll: @Q']ﬂéﬂ%‘l @s@) as(a%alommdug B24hatedO| )

sodi um - bitt o pEpCh e e RR etk Bl e W ol "2, DG

with a maghét mrnolﬂs)tapdrtﬂﬁa}amlaﬁdlﬁ 4L, QB eedD) il 240 Lf Vlhsﬁlrow’%@eaﬁd was Pifyied 4t @e t ant
sol uti on wass extafef RnsfianticedctibOnikine wasGaba@diddtil vacuo Wid @ resuRGlg feddde WAsXt Ur € wWas

stirred at | (0G Jn&?éoé& ‘ggmes‘ trﬁerms&mg%etaggue&@ mxxtawz; A @th\e@émsonbl ned with

20 nL of hexane/ Et OA asse Celite. The

resul ti ng FiPieseate f\‘l{H% "é%ﬁé’{fé*’rp&rft?d” [Kiind \?’éilc?ﬁrgie%??ﬁg E%]? flio %‘E’mﬁgq’a%v $%sh silica
chr omat ogr BphyH{xene 20 %6lEt- B ildeeanpycapnyptiedant- 550 @nyiip! - (- B B9gromsthyl-
4- (5-Tri f | poaieneb-Rydaoipyt-tafbbidtickeilf ndhyl ester.

Step 3
(R)~4-(3-Carboxy-indane-5-sulfonyl)-1-(5-trifluoromethyl-pyridin-2-yl)-piperazine-2-carboxylic acid
methyl ester: 4-{3-(4-Nitro-benzyloxycarbonyl)~indane—5-éu1fony]]-1-(S-triﬂuoromcthy]-pyridin-z-yl)-
piperazine-2-carboxylic acid methyl ester (87 mg, 0.14 mmol) obtained from step 4 was combined with
10% Pd/C (75 mg), cyclohexadiene (260 L, 2.8 mmol) and 2.0mL of ethanol within an 8 mL Teflon-
capped vial. This mixture was stirred at 70°C for 6 h and then passed through a Celite plug (with MeOH
washings). The resulting filirate was evaporated in vacuo, and the crude residue was purified using flash
silica chromatography (0-10% MeOH/ CHA.Cly) to yield (R)-4-{3-Carboxy-indane-5-suffonyl)-1-(5-
trifluoromethyl-pyridin-2-yl)-piperazine-2-carboxylic acid methyl ester. 'H NMR (400MHz, CD;0D) &
8.37 (m, 1H), 7.85 (s, 1H), 7.80 (d, 1H), 7.69 (d, 1H), 7.52 (d, 1H), 6.94 (d, 1H), 5.55 (m, 1H), 4.33-4,29
(m, 1H), 4.20-4.11 (m, 2H), 3,84-3.81 (m, 1H), 3.74 (5, 3H), 3.47-3.41 (m, 1H), 3.20-3.14 (m, 11}, 3.07-
2.99 (m, 1H), 2.65-2.61 (m, 1H), 2,51-2,42 (m, 3H). ESMS (M+H): 514.0

EXAMPLE 40
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pi perazi ne-1, 3-di carboxylic acid 1-tert-butyl ester 3-nethyl ester. Step 4
61 N/ CF, O O,N/ 4-[3-(4-Nitro-benzyl oxycarb
onyl ) -indane-5-sul fonyl]-1-(5-triflu o ronethyl-pyridin-2-yl)-pip
erazine-2- carboxylic acid nethyl ester:
4-(5-Trifluoromethyl -pyridin-2-yl)-piperazine-1,3-dicarboxylic acid 1-tert-
butyl ester 3-nethyl ester (110 ng, 0.28 mmol) was conbined with 2.0nL of
25% TFA/ CH2Cl 2 and was stirred at roomtenperature for 30 mn. After this
period the reaction mxture was diluted with CH2CI2 (25 nlL) and was washed
with sat'd NaHCO3 (2 x 10 nlL) and brine. The resulting CH2Cl 2 | ayer was
dried over anhydrous Na2SO4 an evaporated in vacuo to yield crude
am ne. The crude anine was pUriff i us+ng ash silica chromatography
(0-10% McOH CH2C12) to yield 77 rgi(94%' f /(Rp-4- (5
trifluoronethyl-pyridin-2-yl)-pipera&zi né%ozg,,-ecar boxylic acid nethyl ester as
a yellow rgsj o Th terial s conbined with
6- Chl or osu ? %)&;;LT% 51:;0%15%_;1 ‘Trlg-%%’a?“ﬁ'g'%ﬁ PRI RY AT - Y Hesidzipe-2eabasylicpiibm St ep 2
(102 ng, Berestrrolhe ompaptrt (-t ixainianes-(ufeyD-1 (OB GromplYyritin2-2)-0 nL of
anhydr ous Fipdrezinedebngis a8t inetiybteastas (B4rd sEdinDto A WEtSod uddf lo@fepatetkampier i od the
reaction molusie RRMENGRAS A8E 1, Y8 AnANd hE, EeSUl 1d DA fieshdue vas
resul'tin t éroge ’

conbi ned w_t f ne. e [ BOUS Xt ure was
filtered xmt ﬂ*%%%,?%ﬁ@’ 4'&2@@%114&&4‘-[ 15930044 (g' < D diupUr@t 8 i n vacua
and puri f i 2@-3ds{hghi1B3AS @ HDCH4E 16t ondd.agr-aphin. {50~ BB&MENOAC) Hexane) to
yield

4-13-(4-Nitro-benzyl oxycar bonyl) - IEF’Q@IQEE‘E sul fonyl]-21-(5-trifluoronethyl -
pyridin-2-yl)-pi perazine-2-carboxylic acid methyl ester. Step 5

(R) -4-(3-Carboxy-i ndane-S-SHI f ofyy=ah- 1- (5-tri fl uoronet hyl -pyridin-2-yl)-pipe
razi ne-2-carboxylic acid ne er:

4-[3-(4-Nitro-benzyl oxycarbonyl)-ip He-\p- eyl ]-1-(5-trifluoromethyl-py
ridin-2-yl)- piperazine-2-carboxyly ¢ act’d hyl ester (87 ng, 0,14 mol)
obt ai ned fk oy, s < 110) M 10% Pd/. 75 . _cyc| ohexadi ene
(260 pL, SR ﬂ'fgr"%ﬁéé}@?%lée?&gf 3%‘2@@%9 ’ﬂﬁﬁ“"g’ﬁé@" Htgg‘)?%ﬂ%%lﬁ capped vi al .
This m xt d?’?"gvgg“ t(‘iq?‘ WLt sepErrege L ful il beribitiselss Ttk etidgits a Cel it e
pl ug (wi t hrepsdipllowsd 8k prorgde. for Frreple 8%wing §-Gyiffherbrbarhaitppenwpsipriapbratred i n vacuo,
and the craodemEeschyies was1Eutod fd &gl 79siinen, Flsag Ny, $id 1,68y, 6 @IBY ogr aphy
(0-10% lvbg,—gmgjgg,gﬁ) 18 M4 d (R -4-(3-Carboxy-i ndane- 5-sul fonyl)-1-(5-
trifluoronethyl-pyridin-2-yl')-piperazine-2-carboxylic acid nethyl ester. 'H
NVR (400MHz, CD3OD) S 8.37 (m 1H), 7.85 (s, 1H), 7.80 (d, 111), 7.69 (d,
1H), 7.52 (d, 1H), 6.94 (d, 1H), Bx®EPKEMz 1H), 4.33.4.29 (m 1H),
4.20-4.11 (m 2H), 3.84-3.81 (m.s111), 3.74 (s, 3H), 3.47-3.41 (m 1H),
3.20-3.14 (m IH), 3.07- 289 ( H, 2.65-2.61 (m 11f), 2.51-2.42 (m

N N / CF;;
N

{5-[2-Methyl-4-(5-triﬂuoromethyl-pyridin—2-yl)-piperazine-l-suIfonyl]-benzo{b]thiophen~3-yl}-acetic
acid: The compound {5-[2-mcthyi—4-(5-triﬂuoromethy!-pyridin-2-yl)-piperazine.—l-sulfonyI]-
benzofb]thiophen-3-yl}-acetic acid was prepared followed the procedure for Example 37 using 3-methyl-1-
(5-trifluoromethyl-pyridin-2-yl)-piperazine. 'HNMR (400 MHz, CDCly), 6 8,38 (s, 1H), 8.32 (s, 1H), 7.82
(m, 2H), 7.63 (s, 1H), 7.55 (d, 1H), 6.48 (d, 1H), 4.29 (m, 1H), 4.18 (d, 1H), 4.02 (d, 1H}, 3.92 (5, 2H), 3.79
{d, IH), 3.28 (m, 2H), 3.02 (, 1H), 1.10 (d, 3H).

EXAMPLE 43
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EXAMPLE 40 62 HO/ O- NCF3 O CO Ma

(S)-4-(3-Carboxy-indane-5-sul fonyl)-1-(5-trifluoronethyl-pyridin-2-yl)-pipe
razi ne-2-carboxylic acid nethyl ester: The conpound of
(S)-4-(3-carboxy-indane-5-sul fonyl)-21-(5-trifluoronethyl-pyridin-2-yl)-

pi perazi ne-2-carboxylic acid nethyl ester was prepared according to the

nmet hod used to prepare exanple 39. '"H NWR (400MHz, CDCI3) b 835 (m IH),
7,85 (s, 1H, 7.69-7.62 (m 2H), 7.41 (d, 1H), 6.68-6.01 (m 1H), 5.53 (m
IH), 4.35 (d, 111), 4.16-4.13 (m 1H), 3.90-3.82 (m 2H), 3.74 (s, 3H),
3.60-3.51 (m 1H), 3.19-3.11 (mglH), 3.03-2.95 (m 1H), 2.64-2.60 (m
1H), 2.52-2.46 (m 3H). ESMpo( M 514.0 EXAMPLE 41 HO 1 0 CF3 O

{5-[4-(4-Trifluoronethyl -phen - er%;,z\ ne-l _sul fonyl]-benzo[ b]thi ophen- 3-
yl }-acetic acid: The conpoun 04f—N N—  p—CFs
{5-[4-(4-trifluoronethyl-phenyl)-pi p&rﬁ'z‘f neT- sul fonyl ] - benzo[ b] t hi ophen- 3-

yl }-acetic and was prepared followed the procedure for Exanple 37 using

1-(4-trifl 0 hyl - phenyl ) - pi perazine. 'H NVMR (400 MHz, CDC13), 8 8.34
(s, 1H), 7?%@‘“‘F’g?""}fﬂf‘:“'{g?r}iﬁégrf‘gﬁ Ym)”f"“'?tyﬁﬁs‘l’fré?“‘frlr—si)“,g"“’:“."iﬂs“Kb&f!‘"’f’zﬂﬁ- 6.85 (d,
2H), 3.94 vi-geeticapjl: Thy cqgupougy]S-[34jimety!-2 G-t fypromeidiyl-py ESANPLBpeddne-1S HO O r~'S- N
\ CF3 sulfony]]—benzo[b]t?iophen—?:-y]}-acetic acid was prepared followed the procedure for Example 37 using

{5-[ 2- Met hyiL_z,étaikéﬁﬁ-x-isftll;ﬂa&wéa@f.ﬂw&a_ﬁxggﬁlgiaﬁﬁgrﬁ/&ﬁm BbAGEAGHAS sls35y! fonyl [ -benz
o [b] thi op hgeré-Bl-}%gl -@getlc acil d: e _conmpound ’

05+ [ 2- et oS (5Bl (o Dbt ANy e 54 G4 1. g iy DB 42 8P Koy | | -
benzo[ b] t hepHE dFH 13948kt i ¢ aci d was prepared foll owed the procedure for
Exanpl e 37 using 3-nmethyl-I1- (5-trifluoromethyl-pyridin-2-yl)-piperazine.'H
NVR (400 MHz, CDCI3), 8 8.38 (s, ng (s, IH, 7.82 (m 2H), 7.63 (s,
1H, 7.55 (d, 1H), 6.48 (d, 113),_4. m 1H), 4.18 (d, IH), 4.02 (d, 1H)),

3.92 (s, 2H), 3.79 (d, IH, 3. oH), 3.02 (t, 1H), 1.10 (d, 3H).
EXAMPLE 43 63 ~ =

O,}ﬁ%h}_/N—@_CFB

o]

{5-12,5-Dimethyl-4-(5-triflucromethyl-pyridin-2-yl)-piperazine-1-sulfonyt]-benzo{b] thiophen-3-yI}-
acetic acid: The compound {5-[2,5-dimethyi-4-(5-triflucromethyl-pyridin-2-y1)-piperazine-I-sulfonyl}-
benzofb]thiophen-3-yl}-acetic acid was prepared followed the procedure for Example 37 using 2,5-
Dimethyl-4-(5-trifluoromethyl-pyridin-2-yl)-piperazine. 'H NMR (400 MHz, CDCl,), § 8.39 (s, 1H), 8.37
(s, 1H), 7.87 (d, 1H), 7.79 (d, 1H), 7.64 (s, 1H), 7.61 (d, 1H), 6.57 (d, 1H), 4.63 (m, 1H), 4.31 (m, 1H), 4.05
(d, 1H), 3.94 (5, 2H), 3.61 {d, 1H), 3.37 (m, 2H), 1.21 (d, 3H), 0.96 (d, 3H).

EXAMPLE 45
F

CF,

o fN//\ NO
OH o’/sib !

6-[4-(2-Fluoro-4-trifivoromethyl-phenyl)-piperazine-1-sulfonyil-indan-1-carboxylic acid: The
compound 6-[4-(2- fluoro-4-trifluoromethyl-phenyl)-piperazine-1-sutfonyl]-indan-1-carboxylic acid was
synthesized according to the procedure described in Example 26, "H NMR (400 MHz, CD;0D) & 7.83 (s,
1H), 7.65 (dd, 1H), 7.51 (¢, 1H), 7.38 (d, 1H), 7.32 (dd, 1H), 7.14-7.10 {m, 1H), 4.15 (¢, 1H), 3.30-3.20 (m,
4H), 3.20-3.15 (m, 1H), 3.14-3,10 (m, 4H), 3.09-2.96 (m, 1H), 2.49 (q, 2H); LCMS 472.5 (M+1)". '

EXAMPLE 46
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HO1\ / 0 ~SN N CF3
{5-[cis-2,6-Dinethyl-4-(5-trifluoronethyl-pyridin-2-yl)-piperazine-I|-sulfon
yl]-benzo [b}thi ophen-3- yl}-acetic acid: The conpound
{5-[2,6-dinethyl-4-(5-trifluoronethyl-pyridin-2-yl)-piperazine-| -

sul fonyl ] - benzo[ b] t hi ophen-3-yl }-acetic acid was prepared foll owed the
procedure for Exanple 37 using
cis-2,6-dinethyl-4-(5-trifluoromethyl-pyridin-2-yl)-piperazine.'H NVR (400
MHz, CDC13), 8 8.37 (s, 1H), 8.29 (s, 11-1), 7.81 (m 2H), 7.62 (s, 1H),
7.52 (d, IH), 6.44 (d, IH, 4.27 (m 2H), 3.96 (t, 2H), 3.91 (s, 2H), 3.03
(dd, 2H), 1.39 (d, 6H). EXAWP HO | . -

{5-[2,5-Di nethyl -4-(5-trifluo | -
benzo [b] thiophen-3-yl}- &8t c acgiN T F
{5-[2, 5-di methyl -4- (5-trifl uoPBnetPyl- pyr i di n- ZC’yl) pi per azi ne-1-sul fonyl ] -
benzo[ b] t hi ophen-3-yl}-acetic acid was prepared foll owed the procedure for
Exanpl e 37 using 2, 5-

Di rret hyl - 46‘({45@'{‘Eﬁwfﬂl"{&r?f“t&ﬂisl?‘l’?%z‘nﬁyf‘i“&fyﬂ"’?a‘}ﬂ -Sarsiedeldly Thfeompoppd ARG (#400 MHz,
CDCl 3), S 8icl3@o pleepy)phprpzing-l-3uffony{j- SndandlHprboxylic8dtd ¢ synth‘isaze,d agtord@z tothe 1H), 7. 64 (s,
1H) 7.61 %Qecdéeldls)cmbe@nﬁ:?m f16126 . Mirthenir 4408 Bt Bo,004 § ¥ .84 4 12917, foraa 113—)"954 & 05 (d,

RTINSO

EXAI\/PLE 45
6- [ 4- ( 2- FI (7B B243IP fo. (RO PR ONGH LIBRSA (4 IDFIPE A MELT - sul fonyl }-i ndan-1 - car
boxylic acid: The conpound 6-[4-(2-
fluoro-4-trifluoronethyl-phenyl)-pg:pefdgispe- 1 -sul fonyl ]-indan-1-carboxylic
acid was synthesized accordi ng to the procedure descrl bed i n Exanpl e 26.

"H NMR (400 MHz, CD3OD) 678 IM 7.85 (dd, 7.51 (d, 1H), 7.38

(d, 1H), 7.32 (dd, IM?Dl? C&‘s,lH) 3.30-3.20 (m

41-1), 3.20-3.15 (m 1H), 4- 3 [09-2.96 (m 1H), 2.49 (q,
N~

2H): LOMS 472.5 (Mrl)' . HRAVPLE 48 -~\ 0 OHd OS0

6-[4-(3,4-D chl oro- phenyl ) - pi per azi ne I -sul fonyl j -i ndan-1-carboxylic acid:
The COI’T’pOUﬁd“’G" ql@r%@rlauomn@ﬁylmh@yl)-plperazme- -sulfonyl]-benzo[blthiophen-3-yi}-acetic acid

- phenyl) - pi perazi ne-1-sul fonyl]-indan-I-carboxylic acid was synt hesi zed

according &g, 1t he
CF3
K\NQ
F

HN

1-(2-Fluoro-4-trifluoromethyl-phenyl)-piperazine: The compound 1-(2-fluoro-4-triflucromethyl-
phenyl)-piperazine is synthesized according to the procedure outlined in Example 26 steps 1 and 2 using -

butyl-1-piperazine-carboxylate and 1-bromo-2-fluoro-4-trifluoromethyl-benzene,

Step 2
{5-[4-(2-Flaoro-4-trifluoromethyl-phenyl)-piperazine-1-sulfonylj-benzo[b]thiophen-3-yl}-acetic acid:
The compound {5-[4-(2-fluora-4-triflucromethyl-phenyl)-piperazine-1-sulfonyl]-benzof&]thiophen-3-y1}-
acetic acid was synthesized according to the procedure in Example 37 using {-{2-Fluoro-4-triflucromethyl-
phenyl)-piperazine obtained in step 1 above. 'H NMR (400 MHz, CD,0D) & 8.44 (s, 1H), 8.04 (d,1H),
7.82 (s, 1H), 7.78 {dd, 1H), 7.46-7.38 (m, 1H), 6.80-8.72 (in, 2H), 3.98 (s, 2H), 3.42-3.32 (m, 4H), 3.19-
3,10 (m, 4H); LCMS 502.5 (M+1)".

EXAMPLE 48
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procedure described in Exanple 26. "H NVR (400 MHz, CD30OD) S 7.84 (s, iH),
7.70 (d, 1H), 7.54 (d, IH, 7,34-7.29 (m 1H), 7.10-7.06 (m |IH),
6.90-6.84 (m 1H), 4.38 (t, IN, 3.30-3.22 (m 4H), 3.21-3.25 (m 1H),
3.24-3.10 (m 4H), 3.20-2.99 (m 1H), 2.50 (g, 2H); LCM5S 455.5 (M+1)"
EXAMPLE 47 S F O\ \ CF3 N HO Q S\N-]
(5-[4-(2-Fluoro-4-trifluoronethyl-phenyl)-pi pera2| ne-| - sul fonyl J-benzo[b]th
i ophen-3-yl)-acetic acid Step 1 NCF3 HNF
1-(2-Fluoro-4-trifluoromethyl-phenyl)-piperazine: The conpound
1-(2-fluoro-4-trifluoronethyl- phenyl)-piper azgz ne is synthesized according
to the procedure outlined in @- e 26 steps and 2 using t-

but yl -1 - pi perazi ne- car boxybat @,CFs

1- brono-2-fluoro-4-trifluorpreth -e

{5-[4-(2-Fluoro-4-trifludi®nethyl - pﬁ - pi perazi ne-1-sul fonylj-benzo[b]th
i ophen-3-yl }-acetic acid: The conpound -
{5-[4-(2-fluoro-4-trifluoromethy[-phenyl)-piperazi ne-1-sul fonyl]-benzo[b]th
i ophen- 3- yli p4-(aei@érb-6-niubdmwas pisyyntpieSiidebulieeip baoyihibghei-hd)-peweddur e in
ExarrFI e 37 Tﬁé&oﬁ&uﬁl{l l_{lg~ﬁl—\$Rlﬂﬁ*!)Qorﬂnﬁhmtoﬁlétﬁ lHlQJ@ Lyl I-sxﬂtﬂ@ﬂb’én)o‘[b@hlﬁﬁ&@zﬂl}ne Obt ai ned
in step

7.82 (s Pﬁe“”?‘d?'%* S(fﬂ‘asm“’“ﬁ%ﬁ"fdmwzzi‘%?‘?“ ‘%“’“‘""?ﬁ%"a"é 8- 5%%%’ D d , 3 98 (s,
2H), 3. 42- TDZID)E AP0 (4 1), 8.B.(d. 95), B3I 101478 4L H), LENVS %50 2HE6. %q\ﬂﬂijmJHEXAlvPLE 48
65 S F O '4\ob (s)\2m5, Naom3.d1 (&FB), BIR- 10 10 M), LM 502.5 1)
{5-[4-(3-Fluoro-4-trifluoronethyl-phenyl)-pi perazi ne-|-sul fonyl]-benzo[b]th
i ophen-3-yl]-acetic acid: The conpound
[5-[4-(3-fluoro-4-trifluoronethyl %Wﬁ”pi perazi ne-1-sul fonyl ] -benzo[b]th
i ophen-3-yl]- acetic acid was . esi zed according to the procedure
described in Exanple 47. '"H N @ M[;lz,\ )50 8 8.40 (s, 1H), 8.10 (d,
1H), 7.81 (s, 1H), 7.78 (ddo= 46 7.8 111), 6.80-8.72 (m 2H)
4.00 (s, 2H), 3.40-3.31 (m 4bj, 30&9%7/]!0 (m %H); LCWs 502.5 (+|)

6-[4—(3,4-D1chloro-phenyl)-cns-2,6-d;methyl-plperazme-l-sulfonyl]-mdan—l-carhoxyhc acid: The
compound 6-[4-(3,4-dichloro-phenyl)-2,6-cis-dimethyl-piperazine- 1-sulfonyl]-indan-1-carboxylic acid was
synthesized according to the procedure described in Example 26 Steps 1 and 3 using 2,6-cis-dimethyl-
piperazine and 4-bromo-1,2-dichloro-benzene. 'H NMR (400 Mz, CD;0D) § 7.83 (d, 1H), 7.67-7.62
(m,1H), 7.38 (dd, 1), 7.19 (d, 1H), 6.82 (d, IH), 6.65 (dd, 1H), 4.30-4.21 {m, 1H), 4.20-4.10 {m, 2H),
3.25-3.20 (m, 2H), 3.19-3.10 (m, 1H), 3.08-2.89 (m, 1), 2.65-2.56 (m, 2H), 2.45-2.39 (m, 2H), 1.48 (d,
3H), 1.45 (d, 3H); LCMS 483.4 (M+1)".

EXAMPLE 50
P "N
OH O’S\\

6~[4-(3-Chloro-4—triﬂuoromethy1—phenyl)—cis—l,ﬁ-dimethyl-piperazine—l-sulfonyl]-indan—l-carboxylic
acid; The compound 6-[4-(3-Chloro-4-trifluoromethyl-phenyl)-cis-2,6-dimethyl-piperazine-1-sulfonyl -
indan-1-carboxylic acid was synthesized according to the procedure described in Example 26 Steps 1 and 3
using 2,6-cis-dimethyl-piperazine and 4-bromo-2-chloro-1-trifluoromethyl-benzene. "H NMR (400 MHz,
CD;0D) & 7.87 (s, 1H), 7.69 (d,1H), 7.45 (d, 1H), 7.38 (d, 1H), 6.85 (s, 1H), 6,72 (d, 1H}), 4.28-4.21 (m,
1H), 4.18-4.10 (m, 1H), 4.08 (t, 1H), 3.48-3.40 (m, 1H), 3.38-3.18 (m, 3H), 3.10-2.89 (m, 2H), 2.48-2.38
(mn, 2H), 1.42 (m, 3H) 1.40 (d, 3H); LCMS 516.9 (M+1)",
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EXAMPLE 49 N N OH O'b C

6-[4- (3, 4-D chl oro-phenyl ) -ci s-2, 6-di net hyl - pi perazi ne-1-sul fonyl ]-indan-1 -
carboxylic acid: The conpound

6- [ 4- (3, 4-di chl or o- phenyl ) -2, 6-ci s-di net hyl - pi perazi ne-1-sul fonyl]-indan-1I-
carboxylic acid was synthesized according to the procedure described in
Exanple 26 Steps 1 and 3 using 2, 6-cis-dinethyl- piperazine and

4- br ono- 1, 2-di chl or o- benzene. 'H NVR (400 MHz, CD3OD) 6 7.83 (d, IH),
7.67-7.62 (m1H), 7.38 (dd, 1H), 7.19 (d, 111), 6.82 (d, IM 6.65 (rid,
11-1), 4.30-4.21 (m 1H), 4.20-4.10 (m 211), 3.25-3.20 (m 2H), 3.19-3.10
(m 1H), 3.08-2.89 (m 1H), 2.65-2.56 (m 2H), 2.45-2.39 (m 2H), 1.48 (d,
3H), 1.45 (d, 311); LCMVS 483.4 (MIEJAMPIERAMPLE 50 G F3 N OH 0110 C
6-[4-(3-Chloro-4-trifluoroneth phenyl) ci s-2, 6-di net hyl - pi perazi ne-1-sul f
onyl ]-indan-1-carboxylic ac e s}gconpou o-CF3
6-[4-(3-Chloro-4-trifluorepne Rhenyl 6 dlnethyl pi perazi ne-|-sul f
onyl ]- indan-1-carboxylic achg wasSs3s esi'zed according to the procedure
described in Exanple 26 Steps 1 andO usi ng 2, 6-ci s-di net hyl - pi perazi ne

and 4-br omp- 2- L-trlfluoroneh benz i CIBCI» 6
7.87 (s, | ﬁ)““’ @etg”%{“ﬁ iflioring o I“*“%B“"’"f‘“%g‘s f&“yh"%ﬁ"%‘ 'ﬁ’%“ %9, 6, 72
(d, 111), Zrepgupeurs §-12q-qis-dimoyhplya-(4-yi E%Dnﬂthwpl(emb Iﬂ*ﬂﬂl)azmezi-sei@m@tmdmiﬂ 3 48- 3.40
(m 1H), 3c@8xdc &8 warayniBhied acBurdi@RnedBoding de@LMd jn FRabS-28 S@S | m(iﬂrpsar@ll), 1.42
(m 3H) 1. %QZéQmethcralz%d 5141'@11094 t(lM‘ﬁlJaﬁlé’fhoxﬁ@nzgﬁsA% ﬁ&o IQHZCEI%ODP N N OH 0' SQ

6 [ cis-2, 65ﬁﬁﬂﬁﬁﬁ&7ﬂﬁdﬁa74p Iﬂ&f%ﬁﬁphg%vdzﬁé4SQ3ﬂﬁm1HP§%%H30P2HLIfonyI]-|n
dan- 1- car bos8/3.20¢m 8}, 319-3.1Plfe, 16D HFAM 6 1H),265-256(m,2H)245-239(m,2H),150(d

6-[ 2, 6- ci ss@) i) yin; deMshet s ¢M+htior onet hoxy- phenyl ) - pi per azi ne-1-sul fonyl]-in
dan-1- carboxylic acid was synthesized according to the procedure descri bed
in Exanple 26 Steps | and 3 using _cis-2, 6-dinmethyl-piperazi ne and

1- br omo- 4-tri f | uor omet hoxy- benzeneEXA“’ﬁﬁﬁl\?h 400 MHz, CD30D) 8 7.84 (s,

111), 7.70 (d,1H), 7.40 (d, 10(di. 2H) 6.89 (d, 2H), 4.30-4.20 (m
H cfﬁr

1H), 4.19-4.09 (m 2H), 3. 30 €3.10 (m 1H), 3.08-2.98
(m 111), 2.65-2.56 (m 2Hp: 1.50 (d, 311), 1.45 (d,
3H); LCMB 498.5 (M+1) o o

6-[4-(3,4-Dichloro-phenyl)-3-(S)-methyl-piperazine- 1-suifonyl]-indan-1-carboxylic acid: The
compou.nd 6-[4-(3 4-dichloro-phenyl)-3-(S)-meihyl-piperazine-1-sulfonyl]-indan-1-carboxylic acid was
synthesized according to the procedure described in Example 26 using 3-(S)-methyl-piperazine-1-
carboxylic acid sert-butyl ester and 4-bromo-1, 2-dichloro-benzene. TH NMR (400 MHz, CD,0D)

5 7.88 (s, 1H), 7.65 (d,1H), 7.45 (d, 1H), 7.32 (d, 1H), 7.15-6.94 {m, 1H), 6.78-6,72 (m, 1H), 4.20-4.10 (m,
1H), 4.10-4.00 (m, 2H), 3.70-3.60 {m, 1H), 3.45-3.40 (m, 1H), 3.30-3.21 {m, 2H}, 3.20-3.11 (m, 1H), 3.10-
2.90 (m, 1H), 2.75-2.60 (m, 1H) 2.48-2.40 (m, 2H), 1,20 (d, 3H); LCMS 469.4 (M+1Y".

EXAMPLE 53
S Z 2 0-CFa
° s»ﬁr’\N’<::>’
OH \J

6-[3-(.5‘)—Methyl—4-(4-triﬂuoromethoxy-phenyl)-pxperazme-l-sulfonyl]-indan-l-carboxylic acid: The
compound 6-3-(S)-methyl-4-(4-triflucromethoxy-phenyl)-piperazine- 1-sulfonyl]-indan-1-carboxylic acid
was synthesized according to the procedure described in Example 26 using 3-(S)-methyi-piperazine-1-
carboxylic acid fert-butyl ester and Ilbromo-4-triﬂuoromethoxy—benzene. 11 NMR (400 MHz, CD;0D)
57.81 (s, 1H), 7.66 (d, 1H), 7.50 (d, 1H), 7.62 (d, 2H), 6.98-6,93 {m, 2H), 4.18 (t, LH), 4.00-3.90 (m, 1H),
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EXAMPLE 52 O/ \ - ~NNOH S d

6-[4- (3, 4-Di chl oro-phenyl)-3-(S)-nethyl -pi perazine-I-sul fonyl]-indan-I-carb
oxylic acid; The conpound

6-[ 4- (3, 4-di chl oro- phenyl ) - 3- (S) - net hyl - pi perazi ne-1|-sul fonyl]-indan-1-carb
oxylic acid was synthesized according to the procedure described in

Exanpl e 26 using 3-(S)-nethyl-piperazine-I- carboxylic acid tert-butyl

ester and 4-brono-1, 2-dichloro-benzene. 'H NVR (400 MHz, CD30OD) 6 7.88 (s,
1H), 7.65 (d IH), 7.45 (d, IH), 7.32 (d, 1H), 7.15-6.94 (m 1H), 6.78-6.72
(m 16 453056 A0k Bhes Lithfl 3205 0] B0 2k, 13 T 2 B0UM - Affy 3 45-3. 40
(m 111), 3.3:3.21 i 1057 eEt

2.75-2. 60 ?‘Fh 13 @ 8”3(“‘4 Irﬂ“sﬂ“ﬂﬂ 1 20 (d, 3H); LCMB 469.4 (M17.
EXAMPLE 53 O CF3 OO—I S-MN-j

6-[3-(S)-Methyl-4-(4-trifluoronet hpgxanmmlenyl ) - pi per azi ne-1-sul fonyl ] -i ndan-
| -carboxylic acid: The conpound E
6-[3-(S)-nethyl-4-(4-trifl uor PXY- phenyl ) f pi perazi ne-| -sul fonyl ] -i ndan-
| -carboxylic acid was synthes di @- drhe procedure described in
Exanpl e 26 using 3-(S)- nmet# p' hazi neN™—\gdrboxylic acid tert-butyl

ester and 1-brono-4- trlfluor@irbth@x benzene. 'H NWVR (400 MHz, CD30D) 8
7.81 (s, 15347 766 111 750%}7 IM_7.62 (d, 2H), 698693(m 2H) ,
4.18 (t, -G E‘“b‘@"“ ‘b‘@“’fl Y-phgpy)-3-§Meghip piv epaziym-1 GyonylliydandegBugic o5 (m  3H) |
3.20-3. 10 ¢4 ThifpmpoBnd BEH-G-FROroCinflubrbdeihylPhBB)-R(sBetfyivpipetddhe-1-R1fhQ1-Rga60 (M  1H)
2.40 (q 2 1-darboxylic abd whsGynthddikd ackotdMB tABSroRdldMEd)bed inwligusﬁé?: &%etl}yl CF3 N H

- SO\\

6- 4- ( 3- FI DRFBogL@howie aad iyt ser. 1 NME, (400 MH €D1GOLD 7180 (& 101044 iHe | - sul f ony|
| -i ndan- | - €&HBARy T4 ﬂé@} EFD 7I'4’?€ 18 GrPBLARE-4.10 (m, 1H), 3.90-3.78 (m, 1H), 3.50-3.40 (m,

6- [ 4- ( 3- Fl Udries-4.2a(mi IH),609-anehyH) 3 phessyin) 18 2.66). roat iy b+ b pekazi, ey | - sul fonyl
] -1 ndan- 1@03?;);15@@1\@(1136@9@.%@ was synthesized according to the procedure
descri bed 1 n Exanpl e using 3-(S)-nethyl- piperazine-I|-carboxylic acid
tert-butyl ester. "H NWR (400 MHz, CD3CD) 8 7,80 (s, 1H), 7.70 (d, 1H),
7.50 (d, IH), 7.41-7.31 (m 2H), EXAQPEESD (m | H), 4.20-4.10 (m 1H),

3.90-3,78 (m 1H), 3.50-3.40 ¢ 113), 3.39-3.20 (m 3H), 3.19-3.10 (m
111), 3.09-2.98 (m 2H), 2.8(m rH)/ 42:2.25 (m 2H), 1.10 (d,
3H); LCMS 486.5 (Mrl)'. o N/’\N

OH o’fs\g\J N

6-{3-(S)-Methy1-4-(S-triﬂuoromethyl-phenyi-pyridin-z-y]))-piperazine—l-sulfonyl]~indan~1-carboxylic
acid; The compound 6-{3~(S)-methyl-4-(5-trifluoromethyl-phenyl-pyridin-2-y1))-piperazine-1-sulfonyl -
indan-1-carboxylic acid was synthesized according to the procedure described in Example 26 using 3-(S)-
methyl-piperazine-1-carboxylic acid ters-butyl ester and 2-bromo-5-trifluoromethyl-pyridine. 'H NMR
(400 Mz, CD;0D) § 8.38 (s, 1H), 7.83 (s 1H), 7.78-7.72 (m, 1E), 7.65 (d, 1H), 7.50-7.40 (m, 1H), 6.85-
6.80 (m, 1H), 4.80-4.70 (m, 1H}, 4.30 (d, 1H), 4.20-4.10 (m, 2H), 3.81 (d, 1H), 3.60 (d, 1H), 2,35-2.24 (m,
1H), 3.20-3.11 (m, 1H), 3.10-2.98 (m, 1H), 2.60-2.45 (m, 1H) 2.42-2.25 (m, 2H), 1.40-1.20 (m, 3H);
LCMS 469.5 (M+1)".

EXAMPLE 56

Cl

Q Z CE

° s—N[/\N’@’ :
oH O™ t
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EXAMPLE 55 CF3 O NN OH SO\_j N
6-[3-(S)-Methyl-4-(5-trifluoronethyl-phenyl -pyridin-2-yi))-piperazine-|-sul
fonyl [ -i ndan-1-carboxylic acid; The conpound
6-(3-(S)-nethyl-4-(5-trifluoronethyl-phenyl -pyridin-2-yl))-piperazi ne-I-sul
fonyl]- indan-1-carboxylic acid was synthesized according to the procedure
described in Exanple 26 using 3-(S)- nethyl-piperazine-I-carboxylic acid
tert-butyl ester and 2-brono-5-trifluoronethyl-pyridine. 'H NVR (400 MHz,
CD30D) S 8.38 (s, 1H), 7.83 (s 1H), 7.78-7.72 (m IH), 7.65 (d, 1H),
7.50-7.40 (m IH), 6.85- 680(m IH) 4.80-4.70 (m 1H), 4.30 (d, 1H),
4.20-4.10 0 (d, IH), 2,35-2.24 (in, 1H),
3.20-3.11 %n[] 61‘%"“‘@"%“?“*@'8‘ -BipyD- 11%31-1"1)2“6’6 Izulfpgyllipdanqarboxydic agl: Phe5 (m
2H) , 1. 40- ForpQund fr4-(3kfjoro-4-tHTNEmA B piEny)ithedyl piperkbAMARIENyG GrdfEH carbokyllh adF3 O ~N
OH O S" O\~ wafiSnthesized according to the procedure descnbcd in Example 26 Stepslands using 2-ethyl-piperazin

f) ul ?onyl ]-ind

6- [ 4- ( 3- Chl %M%m%o&r fllgrlyl:ﬁ-%ﬂuorometp% lben d’:ne nM I‘N%A'R%df()gk/[plg CD D? g? O Z(!i rlll% 7. ‘72

an-| car bOX){ nﬁ
6- [ 4- ( 3- chi'Bb 6%49% 1734 GE dibet Hydd BherT {150, £12hPR (pil Pet-HBi% an, IlH)swaf onyl ]-i nd

an-| car bogyé (mc1RAGIH3 4Mas2ES pAt-hegin Zen! 3acLord) 1y 3 bo2.42he, 2p5, 0eetksrg descri bed
i n Exanpl e 1262 &208n, dnaind. 136 {shina 08083 Etﬂ?g A8 ey and

4- br ono- 2- chl or o- I-trlfluorodrrrhset%gl-bendz?rbeérlﬁne : (ﬁOO MHz, CD30D) 5 7.90
(d, 1H), 7.72 (t, 1H), 7.45 (dd, 1H), 738(dd IH), 6.87 (dd, IH), 6.70
(dd, 111), 4.12-4.02 (m IH), 4. OFEXSMPEESVn, 1H), 3.98. 3.76 (m 1H),
3.58-3.42 (m 2H), 3.41-3.29-(Q 1H), 3.11-3.02 (m 1H), 3.00-2.82 (m .

21-1), 2.82-2.62 (m 1H), 3 /L?\N*%J_Z;ﬁl%(ln 2H), 1.00-0.92
(m31-1); LCVS 516.9 (Mrlpsy EXANMCLE m O N N OH GsO

6-[ 2- Et hyl - 4- (4- trlfluororrexyopﬁ piper azi ne-| -sul fonyl ]-indan-1-car
boxylic acid: The conpound
6-[2-ethy]-4-(4-trifluoronethoxy-phenyl)-piperazine-|-sulfonyl]-indan-I-car

boxyl | ¢ a0k s yaylioh@shaothaAL Ao Wl haRi Pﬁﬂﬁ%%“ﬂ“e%” bed In
a € co - riftigromerho 3 At L gy a
np ﬁ},&p@s . cfYe s f{?l M%J A %I%E@Mﬂpﬁﬁvﬁ g Alé‘ﬁ'nlm CRREY 2 & ¥ 90 (s,

1H),

1-brono-4-tr or onet hoxy- benze
7 79-7.73 emi ccordmg to the proccdure described in Example 26

teps 1 and 3 using 2-ethyl-piperazine and
I-bromo- 4—tr1ﬂuoromethoxy~benzene '"H NMR (400 MHz, CD;0D) § 7.90 (s, 1H), 7.79-7.73 (m, 1H),
7.47-7.38 (m, 1H), 7.08 (d, 2H), 6.88-6.81 (i, 2H), 4.12 (q, 1H), 3.99-3.90 (m, 1H), 3.88-3.76 (m, IH),
3,44-3.24 (m, 3H), 3.16-3.08 (m, 1H), 3,02-2.92 (m, 1H), 2.69-2.50 (m, 2}, 2.48-2.36 (n, 2H), 1.82-1.66

(m, 2H), 0.95 (t, 3H); LCMS 498.5 (M+1)*,

EXAMPLE 58

0% a [’\NQCI
,st
OH % Z/’ Cl

6-[4-(3,4-Dichloro-phenyl)-2-ethyl-piperazine-I-sulfonyl}-indan-1-carboxylic acid; The compound 6-
[4-(3,4-Dichloro-phenyl)-2-ethyl-piperazine-1-sulfonyl]-indan-1-carboxylic acid was synthesized
according to the procedure described in Example 26 Steps 1 and 3 using 2-cthyl-piperazine and 4-bromo-
1,2-dichloro-benzene, 'HNMR (400 MHz, CD;0D) 6 7.84 (s, 1H), 7.68-7.64 (m, 1H), 7.39-7.32 (m, 1H)
7.19 (dd, 1H), 6.82 (dd, 1H), 6.68-6.62 (m, 1H), 4.10 (q, 1H), 3,98-3.83 (m, 1H), 3.81-3.71 (m, 1H), 3.30-
3.20 (m, 3H}, 3.12-3.02 (m, 1H), 3.00-2.90 (m, 1H), 2.70-2.60 (m, 2H), 2.40-2.30(m, 2H), 1.55-1.51 (m,
2H), 0.98 (1, 3H); LCMS 483.4 (M+1)*,

]
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7.47-7.38 (m IH, 7.08 (d, 2H), 6.88-6.81 (in, 2H), 4.12 (g, 1H),
3.99-3.90 (m 1H), 3.88-3,76 (m IH), 3,44-3.24 (m 3H), 3.16-3.08 (m
IH), 3.02-2.92 (m 1H), 2.69-2.50 (in, 2H), 2.48-2.36 (m 2H), 1.82-1.66
(m 211), 0.95 (t, 3H); LCVS5 498.5 (M+rl)', EXAMPLE 58 QA\ N Y\ -d N
OH O S0 d

6-[4- (3, 4-Di chl oro- phenyl ) -2-et hyl - pi perazi ne-| -sul fonyl ]-indan-1|-carboxyli
c acid: The conpound 6-

[ 4- (3, 4- Di chl or o- phenyl ) - 2- et hyl - pi perazi ne-1-sul fonyl]-indan-1-carboxylic

acid was synthesized according toyl 5gcedure described in Exanple 26

Steps | and 3 using 2-ethyl-pi pera2| ne and 4-brono- 1, 2-di chl or o- benzene.
1H) 7.68-7F64 (m 1H), 7.39-7.32 (m

1H), 7.19 (dd, IH, 6.82 (dd

3.98-3.83 (in, 1H), 3.81-30#

@ . 68- 6. i IH), 4.10 (g, |H),
( 48;%& (rknl) 3H), 3(22 3H2)2 (m
1H), 3.00-2.90 (in, 111), 2. &@21- 240230(m 2H) ,

"H NM (400 MHz, CD30D) 8 7, 84

1.55-1.51 (in, 2H), 0.98 (t, 311) 483.4 (M+l)'. 69 EXAMPLE 59 CF3 O
N N OH
6- [ 2- Et hy| s42-f@pifalSiofrseittickdolethQRERE-Bipbraa RtohylIRhdRAL B bdRfir: bei hd ONYI | - i nd

an-1 -carbo Gafel § I }
6- [ 2- Et hyl ié%l; €3d?? ]ﬂhryl 4 %)[.u}rél: uo?_’!)%%%}{i Flheflyl) &{)eram e 1-sulfon ae'] mdan 1 carb?xylécul fonyl]-ind

an- | - car boi‘i}‘f Y& syrilisizes agpardingsty (e piereduirdeger E"d?ﬁ’ﬁ’i’lﬂ@zétsg!’stl%l itk e descri bed
in Exanpl e p6eBt.PMR (¢00 MEHB CDSIDN §8.2 (& Uy T.98- 755 pe ez, 196, IH)HW(H#}OO |\/Hz
CD30D) S 8486 1156.60 &b, 409381 dn, 83, 98,744, 11).5.669 44611 |d)30.3 S0 &l

111 6. 71- 0 3. 60 3.44
0o TR T T

2.80-2.62 é%L@F%SOOQ(l\S‘le 46 (m 211), 1.74-1.58 (m 2H), 0.98-0. 90 (in,
3H); LCMS 500.5 (M+l) . EXAMPLE 60 Q F CF3 O rN OH O SON
6-[2-Ethy|-4-(2-f|uoro-4-trif|uoro&gﬁ@ﬂm@henyl)-pi perazi ne-|-sul fonyll-ind
an-| -carboxylic acid: The

6-[2-Ethyl-4-(2-fluore-d-triftucromethyl-phenyl)-piperazine-1-sutfonyl]-indan-1-carboxylic acid: The
compound 6-[2-Ethyl-4-(2-fluoro-4-triflucromethyl-phenyl)-piperazine-1-sulfonylJ-indan-1-carboxylic
acid was synthesized according to the procedure described in Example 26 Steps | and 3 using 2-ethyl-
piperazine and 1-bromo-2-fluore-4-triflucromethyl-benzene. 'H NMR (400 MHz, CD;0D) 8 7.91 (g, 1H),
7.78-7.70 (m, 1H), 7.50-7.40 (m, 1H), 7.36-7.28 (m, 2H), 7.10-6.99 (m, 1H), 4.12 {t, 1H), 4.00-3.80 {m,
2H), 3.50-3.22 (m, 3H)}, 3.20-3.15 (m, 1H), 3.14-3.05 (m, 1H), 2,75-2.50 (m, 2H), 2.45 (g, 2H), 1.72-1.50
(m, 2H), 1.01-0.95 (m, 3H); LCMS 500.5 (M+1)".

EXAMPLE 61
_ cl
Om «N//\ NQ
OH o”S\\ \/f

6-[4-(3,4-Dichloro-pheny!)-(5)-methyl-piperazine-1-sulfonylj-indan-1-carboxylic acid: The compound
6-[4-(3,4-Dichloro-phenyl}-(S}-methyl-piperazine-1-sulfonyl]-indan-1-carboxylic acid was synthesized
according to the procedure described in Example 26 Steps 1 and 3 using 2-(S)-methyl-piperazine and 4-
bromo-1, 2-dichloro-benzene. 'H NMR (400 MHz, CD;0D) 6 7.88 (s, 1H), 7.74-7.68 (m, 1H), 7.41 (i,
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conpound

6-[2-Ethyl -4-(2-fluoro-4-trifluoronethyl-phenyl)-piperazine-I|-sulfonyl]-ind
an-| -carboxylic acid was synthesized according to the procedure descri bed
in Exanple 26 Steps | and 3 using 2-ethyl- piperazi ne and
-brono-2-fluoro-4-trifluoronethyl-benzene. 'H NWVR (400 MHz, CD30D) 6 7.91
s, IM 7.78-7.70 (m IH), 7.50-7.40 (m 1H), 7.36-7.28 (m 2H), 7.10-6.99
m 1H), 4.12 (t, 1H), 4.00-3.80 (m 2H), 3.50-3.22 (m 3H), 3.20-3.15 (m
H, 3.14-3.05 (m 111), 2.75-2.50 (m 2H), 2.45 (q, 2H), 1.72-1.50 (m
H) ,

1.01- QH)9523(7I’Q4 (n?»"?g 6. é:;%}ﬁ%% ?72((&”*1143 422- E?S’% '1=1lJ:-4§§L4 (Q(m—ﬁ{), 3. % 3C/oCI OH

O SON\ _j

1
(
(
|

2

6- [ 4- ( 3 4- ﬁ'éﬁi 8?0034&9%9@316(@?1%%{)%2"26?%?%?2%%9@81‘(1’%%?%207@?1510’1 #Ban- | - car box
ylic acid: 2¥hd32do#bd uAid, 3H); LCMS 469.4 (M+1)".

6- [ 4- (3, 4-Di chl oro- phenyl ) -(S)-net hyl - pi perazi ne-I|-sul fonyl]-indan-1| - carbox
ylic acid was synt hesi zed accordiﬁﬁmbﬂﬂ%ge procedure described in Exanple
26 Steps 1 and 3 using 2-(S)-nethyl-piperazine and 4- brono-1,

2-di chl or o- benzene. 'H NMVR ( NHZ CD30D) 6 7.88 (s, IH), 7.74-7.68 (m
1H), 7.41 (t, 70 1H), 7.28-7 H”,(Cm@':slll) 6.78-6.72 (m

111), 4.22-4.14 (m IH), 93(3- 4 78-3.70 (m 1H), 3.50-3.40
(m 1H), 3.16-3.04 (m 2H), <3*02Cﬁ 2.90-2.84 (m 1H), 2.76-2.64

(m 2H), 2.46-2.32 (m 2H), 1.02 (d 3H) LCIVS 469.4 (M+l)'. EXAMPLE 62 O
\ Il r O CF-&-(S)@HM%{)N—mfluaromethoxy—phenyl)—piperazme—l-sulfonyl]-mdau~1-carboxyllc acid: The

6-[2-(9)- IVEOHpEuMJ 6- Ié'(.f) ﬂfe{hflhlf(fjr Hﬁl[o%h&?&nyg tﬂﬁg}yzknl li?dh{?r%[] %éﬂq aljoc;x?lwa(ti@ nylj-indan

-1 - b |
6- [gaE S;)X?\//g%shVﬁcSKedaﬁco{a PE IS gllr) cdegrl%ctdﬁ% Ed'pﬁ’g‘ﬁf/l[: 7> Prperaz et €r8dbtonyl j - i ndan-

| - car boxy| Piesragied @ 1-vigme-“Sijfrrtrediozeiinar c SRNMRGOAGHE R O0priyde duis 7descr i bed in

Exanpl e 267.8tm@pns), 14804 (3, 185 7.097.683 (4, ), 5LdRY (m, 28], PELAZ (R @HANE.4.07 (m,
7757, 29*‘*'3““%”?*)“%’5“%“?@% S AR, W%é%z e (m
211), 4.22 zim"i’é%s%ﬁ;‘lm 2 1%« n@v“ﬁ“ﬂ‘ﬁ““i%ﬂ) 3.78-3.70 (in, 111), 3.51-3.41

(m IH, 3.16-3.06 (m 2H), 3.02-2.92 (m 1H), 286279(|n, 111), 2.73-
2.61 (m 2H), 2.45-2.38 (m 2H), Exd6tdes 3H); LCVS 484.5 (M+l)+. EXAMPLE
63 O\ SNCF3 OHO 16 ; F
6-[4-(3-Fluoro-4-trifluoronet hhenyl ) - 2- -nmethyl -pip erazine-I-s

ul fonyl j-indan-1-carboxyl i The—sonp CFs
6-[4-(3-Fluoro-4-trifluorone Fhany| - et hyl - pi per azi ne-1-sul fony
| j-indan- 1-carboxylic acid Was s?/n‘t)he5| zed ac ordl ng to the procedure

described in Exanple 26 St ePs 1 and 3" using
6-[4- (3-Fluoro -4-trifluoromethyl-phenyl)-2-(S)-methyl-piperazine-1-sulfonylj-indan-1-carboxylic

acid: The compound 6-[4~(3-Fluoro-4-trifluoromethyl-phenyl)-2-(S)-methyl-piperazine-1-sulfonyl]-indan-
1-carboxylic acid was synthesized according to the procedure described in Example 26 Steps ! and 3 using
2-(S)-methyl-piperazine. 'H NMR (400 MHz, CD;0D) 8 7.87 (d, 1H), 7.71-7.62 (i, 1H), 7.41-7.32 (m,
2H), 6.68-6.58 (m, 2H), 4.23-4.16 (m, 1H), 4,14-4.02 (m, 1H), 3.80-3.69 (m, 1H), 3.66-3.47 (m, 1H), 3.43-
3.34 (m, 2H), 3.12-3.01 (m, 2H), 2.99-2.80 (m, 2H), 2.45-2.36 (m, 2H), 1.20-1.00 (m, 3H); LCMS 486.5

(M+1)",
EXAMPLE 64
Ny—CF
o:Qg:Z:iZ f/\N’éi;>’ 3
oH 0P N

\b\/S
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2-(S)-nmet hyl - pi perazine. 'HNWR (400 MHz, CD3OD) S 7.87 (d, 1H), 7.71-7.62
(in, 1H), 7.41-7.32 (in, 2H), 6.68-6.58 (nr, 211), 4.23-4.16 (m 1H),
4,14-4.02 (m 11i), 3.80-3.69 (m 11-1), 3,66-3.47 (m 1H), 3.43- 3.34 (m
2H), 3.12-3.01 (m 2H), 2.99-2.80 (in, 2H), 2.45-2.36 (in, 211), 1.20-1.00
(m 311); LCMS 486.5 (MHl)'. EXAMPLE 64 CF3 O CH 0%5;6- NN \-) 71
6-[3-Ethyl -4-(5-trifluoronethyl-pyrdin-2-yl)-piperazi ne-1-sul fonyl]-indan-|I
-carboxylic acid: The conpound

6- [ 3- Et hyl - 4- (5 trifluoronet hyI pyrdi n-2-yl) - pi perazi ne | - sul fonyl ] -indan-|
E)(zglr‘fgf))e(y;g 6&2& -4 X%?lﬁg%/metthyF g HI Ci{():ega{znne-g-gllt%n[yl]anan- ~car, oE:y llél%cedbgrfscr Iels)'?grl gn q
2- br ono- 5- tch‘ﬁf’FflGiéi?'oﬁﬂﬁi' 851“1%‘9‘%%FW‘r‘Fé“dm‘zHl)NWZ(“E@@”fWE"“d ryigagd 30 (s,
11-1), 7. 8s yshesitelBepordng@heprdoluré Aascridbdln ExafpsQ6 ikind O-ctliyrpipéidane- Bca&@xyﬁn 80 (in,

1H) , 4,60- %m?tgrt QL{E@I ester alﬁg 2~bré]ino453tnﬁho%§wtﬁym})yndlge|_|)H N’I&R 8460' 1&}{9 6D;‘d? 5 é f!d)(s 1 . 80 ( d,
2. 335 S0 ot s ol g e ol Blos 050,200,
65 \ CF3 NHDHIE.0 (NIB). J.81(& 28, B3SPi2hat. B 1183 (180t P 310600 (m, TH), 2.50-2.40

romet hyl - pyh QR 1.8-1ydo m, R 618028 4K 311y sakif anypj).ndan- 1 - car boxylic acid: The
conpound

6-[ ci s- 3, 5-di net hyl - 4- ( 5- trlfluorometh%/ prrdln 2-yl) - pi perazi ne-1-sul fonyl
]-indan-1- carboxylic acid was syn %5 according to the procedure
described in Exanple 26 usin Ci s- met hyl - pi per azi ne-1-carboxylic
acid tent-butyl ester and 2-b I W@I-pyri dine. "H NWVR (400
MHz, CD30OD) S 8.05 (s, 1H) -7.30 (m 2H), 7.18 (d, 1H)

6.46 (d, 1H), 4.35-4.25 (m o), 03% Wi, 3.41-3.32 (m 1H),
3.08-3.02 (m 2H), 2.98-2.88 (in, 18, 2.86-2.78 (m 1H), 2.74- 2.64 (m
IM 2. 24- 2 616-¥SRimathyl-4y5-trifuot Grehyl@rdfod- yDaierazide- DRIGGL-ingad) 1-carbole qeld:  3H) ;
LCMS 483.5 Tﬁd\&hjnﬁound GWWHEt@l@ ErBiuordnp @iz -MN)- ptperazme-l -sulfonyl]-indan-i-

6- (S_ Trifl lt! C?Qﬂggcn)(xjas sgﬂtl'gmg MQ&&t FtpLo%radﬂi']:@sogdelm FWpIiCZ%u lél fSQleI) i ndan-1-ca

rboxylic aci u Ion o uor onet %)ﬁrldl ne (2.2
g, 8.0 nmol lj‘neta}ﬁ 6‘1’?53??’? bwbowhbaéw fffﬁbﬁtylﬁﬁ‘ir aide-froe}o a—tuﬂgougnethyl-pyndme
{400 MHz, CD;0D) 6 8.05 (s, 1H), 7.51 (s, 1H), 7.40-7.30 (m, 2H), 7.18 (4, 1H) 6.46 (d, 1H), 4.35-4.25

(m, 1H1), 3.25 (¢, 1H), 3.41-3.32 (m, 1E), 3.08-3.02 (m, 2H), 2.98-2.88 (m, 1H), 2.86-2.78 (m, 1H), 2.74-
2.64 (m, 1H), 2.24-2.16 (m, 1H), 2.15-2.08 (m, 2H), 1.03 (d, 3H), 1.02 (d, 3H); LCMS 483.5 (M+1)".

EXAMPLE 66

:___,,\: :3 Oﬂ o
JsN [N
OH 0] \b

6-(5-Trifluoromethyl-3,6-dihydro-2H-[2,4]bipyridinyl-1-sulfonyl)-indan-1-carboxylic acid
Step 1 '
A solution of 2-iodo-5-trifluoromethylpyridine (2.2 g, 8.0 mmol) and pyridyl-4-borenic acid (1.0 g, 8.8

O

mmol) in MeQH (8 mL) and toluene (30 mL) was purged with nitrogen for 5 min followed by addition of
PA(PPhy), (0.2 g) and aqueous 2M NaCO3 (4 mL). The mixture was then heaied to reflux for 7h. After
cooling the reaction mixture te room temperature, solids were removed by filtration and the filtrate was
concentrated i vacuo. The residue was dissolved in EtQAc (20 mL}) and washed with brine. The organic
solution was concentrated in vacuo and purified by column chromatography to give the desired compound

(0.4 g) as a light yellow powder,

Step 2
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mmol) in MOH (8 nL) and toluene (30 nL.) was purged with nitrogen for 5 mn
foll owed by addition of Pd(PPh3)4 (0.2 g) and aqueous 2M Na2C33 (4 nl).
The m xture was then heated to reflux for 7 h. After cooling the reaction
m xture to roomtenperature, solids were renoved by filtration and the
filtrate was concentrated in vacuo. The residue was dissolved in Et OAc (20
m.) and washed with brine. The organic solution was concentrated in vacuo
and purified by colum chronat ography to give the desired conpound (0.4 Q)
as a |light yeIIOM/pomder Step 2 72 To a solution of the conmpound from Step

1 (0.23 9 0 wgs (0 2 9, 12
mol ). The H° gé?tm }z‘?\ér’mp? eﬁt g%?gﬁ 5"3’8% eﬂﬂb(g@%% wﬁﬁatggegg]ngol ing the
reaction Hemidedtis %bmliﬂ‘&)oH"i“”tr@ﬁ‘ﬁé‘f’aéfh&"ﬂémdéttgﬁé'rf"'(BS‘OéﬂfFrt"P“f\ﬁ/é? readiefed sl owl y and
t he m xt ureixwas ré@hitdmnpeaur@uer (FOHL) wasAdded siqgtytandtied hi:Owe €ds ysteddvbmige or oduct was

renoved byygisbifol aldQie A8tk s &flvda By HiM& abd WS %rﬁ@qesﬁga d 2 g). Step
3 To a sol ljgtlyon of th eﬁ(giroduct frgym Step 2 (0.2 g in % 0(()2%?&) at -52 C
was added NaBH4 (0.1 g). The reaction m xture vvas stirred for 30 min. The
reacti on nitsefure was concentrated in vacua. The residue was dissolved in
et her (10 Tdakolainichi washed fovh Sitp 2@t lin NeDB (10l)L) at AP @ was eddyd NegHOV.€£). anhydr ous

sodi um  sufyf éscﬁon EL)!aﬁe énvrsd%ram& f@n@e(@rﬂn Ltﬁ}egasv&cetlmdﬂeﬁaus eﬂe.g@dapound (150
ng) as a yel rom Step 3 (150

1) i aroer S es agR e iyt S bRET a8 o PR b 5
dropwi se. STERE. th spiveniriess sppeyedse givertsdesitd co@oma (150 piapelloysdidr eacti on m xture
was concentrated in vacuo. The residue was dissolved in MeOH (10 nL) and
heat ed toiﬁfﬁl ux for I h. TiIe reaction m xture was cooled to room

tenperature and c ncentr acu es dissolved in
Cro01 2 ( 2 HE AT FTaT AT s ni 16, et Ul St e e T

2-(S-chl or%sqafom@hqgﬂﬁgﬁronw%ﬂ@prhvéﬁwayetttlectaaQéfor‘(ﬁomeaye rReiormEteds Aft er
stirring abnctr@@anif @apemhatctidue wi\RdoNtghtisOH (emlykagthetiee onesx eished W th brine

(3 x 20 Mlyon er&uma&mgd uhl@mﬁ%emg arﬁ%&%teﬁ ﬁn %go i ehe\faﬁab%s 488 esi due was
purified by cal ound (100 ny)

et B G2 e QL OO ARt v S i P eeRete & 0200 )
in THE at (@33}3Wm@dead@f€dsﬁ@ﬂw0h!a@ﬂpwWq“mht (:omiptpip wasgraghpdiiihdrineThe reacti on
m xt ure M@Qmﬂﬁﬂrﬁ@deﬁb@ﬁb@ﬁdﬁoﬁcﬁrﬁ@t@d‘zatﬁfoe TRIehided vak pu@fkdBpéddmnal | the starting

mat eri al c%ﬁa%%iﬁh? qggdthg reg&ggotu ﬁw&’@ﬁ concentrated in vacua. The

resi due was aci 3 vmt extracted with Et OAc. The
organi ¢ solution was dri ed over Na2804 the sol vent was concentrated in
vacuo to dteeé the title conpound (60 ng). "H NWR (400 MHz, CD3CD) S 8.77

(s, 111), 708 :Ofiordor BOprbdust frord Klkp 4 {008&) hTur dtdPe wekaddd¢ /200 adHBoluddl)2 mij. 47 (d,
IH) 6.78 (d§o’pwig'e|._|)fhe ré.bti%i?’ _m&x&u’e Maﬂmﬁ ‘to&?&m%en%%ﬁ(ugldnd stirred unti] all the starting material

was consumed, The reaction mixture was concentrated /i vacyo. The residue was acidified to pH 3 with

2M HCI and extracted with EtOAc. The organic solution was dried over Na,SQ,, the solvent was

concentrated in vacuo to give the title compound (60 mg). 'H NMR (400 MHz, CD,0D) 38.77 (s, 1H),

8.04-8.00 (m, 1H), 7.88 (s, 1H), 7.73-7.64 (m, 2H), 7.47 (d, 1H) 6.78 (s, 1H), 4.13 (t, 1H), 3.85-3.81 (m,

1H), 3.36-3.27 (m, 2H), 3.14-3.05 {m, 2I0), 3.04-2.93 (m, 1H), 2.75-2.67 (m, 2H), 2.42 (q, 2H); LCMS

4525 (M+1).

EXAMPLE 67
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1H), 3.36-3.27 (in, 2H), 3.14-3.05 (m 2H), 3.04-2.93 (m iH, 2.75-2.67
(m 2H), 2.42 (g, 211); LCM5 452.5 (ML)'. EXAMPLE 67 Q-\' \ CF3 NN OH
% SO N 73

6-[4-(5-Trifluoromethyl-pyridin-2-yl)-[1,4]di azepane-|-sul fonyl]-indan-1|-ca
rboxylic acid: The conpound

6-[4-(5-trifluoronethyl-pyridin-2-yl)-[1,4]di azepane-I|-sulfonyl]-indan-1-ca
rboxylic acid was synthesized according to the procedure described in
Exanpl e 23 using [1, 4] di azepane and 2-brono-5- trifluoronethyl-pyridine. 'H
NVR (400 M4z, CD30D , 7.81 (s m 2H), 7.25
(d, 111), 6 [‘%@“T('E}“"“%"ﬁjhy“%“% 4 [11“%&1’“’{% lg‘ﬂg’%"“ﬁ '°a"’1f1’—‘5q‘°a ‘§gﬁi‘$3 76 (m 1H),
3. 75-3. 70 (ewmpornd 4-J4-(5-giflgptor@thy-gyridifii2yyl)- {lzq;lﬂlazepg)e-ggulfgny ﬂld{nnll ca{gﬂ)(hc agd ¥§- 3. 02 (m

| H), 2. 98- 2ynB&iztdBecoriltl to thé prdBduze. d&Oribedin E2tiple 23hsi0d 1 A1diB8pagerind 24rhnjo-5- LCMS 469. 5
(M+1) ! CE

6- [trans 2, %{P{Fgme@%—pﬂ[ﬁe E’N@ﬁiﬂ?ng Il)J)grgé?r%’ lH)y 8;8(5 rd 76675%)) p| per azine-| -
sul fonyl ] - AU 8 6-'&(&#56%6}! G Hl)éc??a‘gﬁ%b‘ﬂt?cﬁ 515376 (m, th, 554,

6- [t rans- 22053 s)meil(mretl)l,%doé@:(nsllﬁ)rfi%mf&)ﬁroﬁﬁtmﬁsmn&an@l%()ns%ﬁDper azi ne-
1-sul f onyl | ciBg@nRplsgar boxylic acid was synt hesized according to the
procedure described in Exanple 26 Steps | & 3 using

2, 6- (SA-di net hyl - pi perazi ne and 2-br onp- 5- trlfluoronethyl pyridine. "H NWR
(mixture of diastereomers --1:1, 4BOAMERESCD30D) S 8.25 (s, -1H), 8. 24 (s,

1H) 7.95 (s, 111), 7.90 (s, “ 7.70-7.60 (m 413), 7.35 (d, 1H 7.25 (d,
1H), 6.70 (d, 1H 6.50 (d, 1H 0. 19 (AMN\4XF), 4.15 (t, 1H 4.01 (t,
113), 3.80-3.60 (m 413), 38<B2- 43°3.25 (m 2H), 3.15-2.80

(m 4H), 2,25-2.15 (m 4H) 014380(’§'N‘6.]=3) N30 (d, 61-1); LOVS 483.8
(M+1) " EXAIVPLE 69 \ -CF, r PG '6N N

6-[trans- 3 F IJS-HQ();‘Hﬁ%E%llA-(é tr‘tﬁorgrﬂ(!t%bjﬂﬁlg Er?ls B}{Jrazﬂly'i gdli*any%-uwa) 1,pl perazine-| -

ul fonyl]-i n 5.8:dimet Fgg ot { @n ’[)« i grazme-
S, S) - di met ﬁv?ochesd 1 PRI TRy - Spy R R 3}“% fﬂ‘ BrEb el Pe
1- sul f ony| J-sitfagdndn-lecabigicytid eas apihdizuasodipriv heppedie dacbotidFrgre & t he
procedure gﬁ}ﬁq Isl ?bﬁgg 2 Nil S@m{yﬁplp%ﬁzmdhﬁd oD, 5Arif(uoromethyl-pyridine. "H NMR
gs%)r g'm)nEtS hﬁqﬂ@»‘a {aset‘ééo{ﬁ?e{s L 1CA0 RAX¥hidh) 885, 18fsha RUkYY 0588 18 7.8 m),
7.70-7.60 (m, 4H), 7.35 {d, 1F) 7.25 (4, 1H), 6.70 {d, 1H) 6,50 (d, 1H), 4.30-4.19 (m, 4H), 4.15 (t, 11D
4.01 {t, 1H), 3.80-3,60 (m, 4H), 3.62-3.52 (m, 2H), 3.43-3.25 (m, 2H), 3.15-2.80 (m, 4H), 2,25-2.15 (m,
411, 1.38 (d, 6H), 1.30 (d, 6H); LCMS 483.8 (M+1)*.

EXAMPLE 69

=

o-[trans-3,5-( .S‘,S)Dimethy1-4-(5-tnﬂuoromethyl-pyrdm~2—yl)—plperazine—l-sulfonyl]-indan—l-
carboxylic acid: The compound 6-[trans-3,5-( S,5)-dimethyt-4-(5-trifluoromethyl-pyrdin-2-yl)-piperazine-
1-sulfonylJ-indan-1-carboxylic acid was synthesized according to the procedure described in Example 26
using 3,5-( S.8)-dimethyl-piperazine-1-carboxylic acid fert-butyl ester and 2-bromo-5-trifluoromethyl-
pyridine. "H NMR (400 MHz, CD;0D) & 8.38-8.30 (m, 1H), 7.90 (s, 1H), 7.80-7.65 (m, 2H), 7.45 (d,
1H) 6.65 (d, 1H), 4.65-4.55 (m, 1H), 4.43-4.32 (m, 2H), 4.20-4.10 (m, 1H) 3.70-3.58 (m, 3H), 3.20-3.10
(m, 1H), 3.09-3.00 (m, 1H}, 2.58-2.38 (m, 2H), 1.05 (d, 3H), 1.02 (d, 3H); LCMS 483.5 M+,

EXAMPLE T0
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pyridine. "H NlvIR (400 MHz, CD30D) 6 8.38-8.30 (m 1H), 7.90 (s, 1H),
7.80-7.65 (rn, 211), 7.45 (d, IH 6.65 (d, 1H), 4.65-4.55 (m 1H),
4.43-4.32 (m 2H), 4.20-4.10 (m 1H) 3.70-3.58 (m 3H), 3.20-3.10 (in,
1H), 3.09-3.00 (m 113), 2.58-2.38 (m 2H), 1.05 (d, 311), 1.02 (d, 3H);
LCVS 483.5 (Mtl)'. EXAMPLE 70 74 CF3 ~N\ ( FI~- NHOO OO Y
6-[cis-2,6-Dinethyl-4-(3-fluoro-4-trifluoronethyl-phenyl)-pip

erazine-|-sul fonyl]-indan-1-carboxylic acid: The conpound
6-[cis-2,6-dimethyl-4-(3-fluoro-4-trifluoronethyl-phenyl)-piperazine-|-sulf
onyl j - indan-1-carboxylic acid was synthesized Fcording to the procedure
outlined in Exanple 63 using 3,5-cis- dinet g berazine. 'H NVR (400 MHz,
CD30D) S 7.87 (s, IH), 7.70 (dd ,\%.38- (in, 2H), 6.62 (s, IH),
6.59 (d, 1H), 4.26-4.22 (m a W1 (m IM, 4.08 (t, IH), 3.47 (d,
2H), 3.10-3.02 (|n IH), 2. QT gt érH 11), 2.40 (qgq, 2H), 1.42 (d, 311),
1.40 (d, 2H). EXAMPLE 71 Ogb r N8N IHoo 0 0

6-[4-(4-Trifluoromet hoxy- phenyP) - pi per azi ne-1-sul fonyl ] -i ndan-1 - carboxylic
aci d The &@fﬁpﬁkﬂiﬂetﬁ‘l—fi-@ ﬂuoro-—4~trlﬂuoromethyl-phenyl)-plperazme—l-sulfony}}-mdan— -carboxylic

[4-(4-ttif L&wwmhﬁuam[ah@@amhyp4 @@m@a m@uoboﬁmlmw)lplpcaa;mrem%on ar boxyl i c
acid was s npl e 26

e e
usi ng 1-( 4¥ tiarnl fcfrl)oxgm acl \}J_las %n Les% dacc?l m tg thnp rrcg%diuiﬁ- 8utlmeclc_)|| kﬁﬂa % 6ng : CDC13) S
7.85 (s, 1P4l)1wthYYPI%ZI(l@IdHNM$14jJO Mz, @QsOP@IS 7. fsm)H), 701, 1ERY - 382}94 mEHRS6Y d, 2H),
4.15 (t, 1H)um,3.59Q;18),@86-4.12m, 1&}-1) 16- 4610@14; 18), 86 (( ), 3kkl)a, 208,35632 ¢h2ihm  2H) ;

LOVS 471.5 Iq%QQW? PONHO O O
6- [ 2- Et hyl 2§7I\4+8§)(tr| uoromatﬁl( pyrldl PBI2 yl) - pi perazi ne-1| -sul fonyl]-i ndan-

1- carboxylic aC|d The conpound
6-[2-ethyl-4-(5-trifluoronethyl-pyridin-2-yl)-pi pera2| ne-1-sul fonyl ]-indan-
| -carboxylic acid was synthesi zedkxagfokding to the procedure outlined in
Exanple 26 Step 1 (using 2-ethyl-piperazine anqx?F-3

I\

HO

6-[4-(4-Trifluoromethoxy-phenyl)-piperazine-1-sulfonyl]-indan-1-carboxylic acid; Tlie compound 6-
[4-(4-trifluoromethoxy-phenyl)-piperazine-1-sulfonyl]-indan-1-carboxylic acid was synthesized according
to the procedure outlined in Example 26 using 1-(4-triflucromethoxy-phenyl)-piperazine. 'H NMR (400
MHz, CDCl;) § 7.85 (s, 1H), 7.66 {dd, 1H), 7.41 {d, 1H}, 7.12 {(d, 2H), 6.95 (d, 2H), 4.15 (t, 1H), 3.40-3.08
(m, 9H), 3.04-2.96 (m, 1H), 2.56-2.42 (m, 2H); LCMS 471.5 (M+1)",

EXAMPLE 72
_~_CF3
|

(\N N
N
o 55 f
(@]

6-[2-Ethyl-4-(5-triflnoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-indan-1-carboxylic acid: The
compound 6-[2-ethyl-4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-indan-1-carboxylic acid
was synthesized according to the procedure outlined in Example 26 Step 1 (using 2-ethyl-piperazine and 2-
chlore-5-trifiuoromethyl-pyridine) and Step 3 (using 3-ethyl-1-(5-trifluoromethyl-pyridin-2-yl}-piperazine).
'H'NMR (400 MHz, CDCl3) § 8.32 (s, 1H), 7.92 (s, 1H), 7.72 (t, 1H), 7.58 (t, 1H), 7.36-7.31 (m, 1H), 6.54-
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chloro-5-trifluoronethyl-pyridine) and Step 3 (using
3-ethyl-1-(5-trifluoronethyl-pyridin-2-yl)-piperazine). 'HNWR (400 Mz,
CDClI3) S8.32 (s, 1H), 7.92 (s, IH, 7.72 (t, IH, 7.58 (t, 111), 7,36-7.31
(m 1H), 6.54 75 6.48 (m 1H), 4.20-4.05 (m 3H), 3.99-3.93 (m 1H),
3.85-3.73 (m IH, 3.32-3.20 (m 1H), 3.16-2.82 (m 4H), 2.54-2.38 (m
2H), 1.62-1.48 (m 2H), 0.90 (g, 3H); LCMS 484.0(M+l)'. EXAMPLE 73 CF3 CN
\NI I~sN Ho 00O

6-[3,3-Dinethyl -4-(5-trifluoronethyl-pyridin-2-yl)-piperazine-|-sul fonyl]-i
ndan-| - car baxwl, i, 4@61465 (me 3008 POMNG, 3.85-3.73 (m, 11, 3. 32 3.20.(m, 1H), 3.16-2.82.(m

6-[3, 3-di ng ¥g4—2458m2 lelﬁ%m E&?}J@é' rt&sni&ﬁ?(# )t pi perazi ne-1"-'sul fonyl ] -i

ndan- 1 - car boxy I|c dc d was hesiy A toh o the procedure outlined
in Exanple 26 using 2, 2-di n'ethyl-l-

(5-trif|uororrethy|-pyridi n-2-y|)-pi perazine. 'H NVR (400 MHz, CDC13) S 8.47
(s, 1H, 7.85 (s, IH, 7.66- 62 (m 211), 7.40 (d, IH, 6.86 (d, 1H),
4.15 (t, 1H); 3.61 (by s, 2H) Z&A%%Pig%gm 3H), 305296(m IH), 2.

(s, 2H), 2.57-2.41 (m 2H), 1.44 LCVS 483.9 (Mrl)! EXAMPLE 74
CF3 rNI G Ns HOOOO CFs
6-[4-(3-Chloro-4-trifluoronethyl - phenyl pl,Qer{aZ| ne-1-sul fonyl]-indan-1-car

boxylic acid: The conpound
pera2|ne | - sul fonyl ]-indan-1-car
accor@ing tad the procedure outlined in
u

6-[4-(3-chloro-4-trifluoromnet
boxylic acid was synthesi
Exanpl e 26 using 1-(3-Chloro-4otrifluoronethyl- phenyl)-piperazine. '"H NWVR
(400 MHz, J]ﬁl)let -Z (Sggﬂlﬁ)ﬁ)me&?bpynﬂn-ﬁﬁ) jﬁﬂramﬂlw -$ulfon ﬁ—: d I-caéh]ﬁ éz 7 41 (d
111), 6, 8 (g 61%,3 g 17 d P93 (m 4H),
3.19-3.10 “@ﬂ‘b“ g ﬁ t"ﬁ‘f‘” yLpyriginga0) E‘Pﬂ?*“ﬁ hf oy jrdloVS 489. 5
( M| ) v E)@WMZE: ayl\d;w@%theweq\chordmg@thep;g;edure outlined in Example 26 using 2,2-dimethyl-1-
(5-trifluoromethyl-pyridin-2-yl)-piperazine. " NMR (400 MHz, CDCl5) § 8.47 (s, 1H), 7.85 (s, 1H), 7.66-
7.62 (m, 2H), 7.40 (d, 1H), 6.86 (d, 1H), 4.15 (t, 1H), 3.61 (br s, 2H), 3.25-3.12 (m, 3H), 3.05-2.96 (n,
1H), 2.92 (s, 2H), 2.57-2.41 (m, 2H), 1.44 (5, 6H); LCMS 483.9 (M+1)",

EXAMPLE 74

(\N’QEQ

e

HO e
0

6~[4-(3-Chloro-4-l:riﬂu0romethyl-phenyl)~piperazine-l-sulfonyl]-indan-l-carboxylic acid; The
compound 6-[4-(3-chloro-4-triflucromethyl-phenyl)-piperazine-I-sulfonyl J-indan-1-carboxylic acid was
synthesized according to the procedure outlined in Example 26 using 1-(3 ~Chloro-4-triflucromethyl-
phenyl)-piperazine. 'H NMR (400 MHz, CDCls) § 7.83 (s, 1H), 7.65 (d, 1H), 7.47 {d, 1H), 7.4 (4, 1H),
6,86 (d, 1H), 6.70 (dd, 1F), 4.17-4.11 (m, 1H), 3.36-3.33 (i, 4H), 3.19-3.10 (i, 5H), 3.04-2.96 (m, 1 H)
2.54-2,41 (m, 2H); LCMS 489.5 (M+1)".

il
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HOo 0 O 76 Single enantiomer of
6-[cis-2,6-Dinethyl-4-(5-trifluoronethyl-pyridin-2-yl)-piperazine-I|-sulfony
| 1- indan-1-carboxylic acid: This single enantiomner of
6-[cis-2,6-dinmethyl-4-(5-trifluoronethyl-pyridin-2-

yl ) - pi perazi ne-|-sul fonyl]-indan-1-carboxylic acid was obtained by chiral
HPLC (chiralcel OD-H 0.46 x 15 cm Hex/I1PA 96:4 (v/v) with 0.1 % TFA, flow
rate 1 m/mn) separation fromthe racemate. LCM5 482.1 (M1)-. EXAMPLE 76
CF3 N NN HOOOO Single enantioner of

O [l - 2. O3 BhlIs:As 6 Rl haiRs LN k- 2oy hlehRELAR - | -sul fony

I - |ndan |c aci e enan

6-[cis-2, 6‘"&?‘?’7’&“?‘&9 ligacids This yele GRFEGHB PP BYP PHpRE 9 trifluoromethyl-pyridin-

yl) - p|perazmmgm#m%bWﬁwﬂym%nWﬁd@ﬁmt%@awﬁbﬁwﬁWE@aéﬁBU%hEMB%QBﬁWéGXHy chira
HPLC ( chi r ah aedrr 340 whbo. X% Tha, fiewmiatele lihiD e B6tich filo And yacatdate NLB1skisHd TFA, fl ow
rate 1 n1/g%n? separatlon fromthe racemate. LCVS 482.0 (M 1)-. EXAMPLE 77
OHOI | N NN

4-[cis-2,6-D nethyl -4- (5 trifluoromethyl-pyridin-2-yl)-piperazine-I|-sulfony
| ]-1ndan-2-carboxylic acid Step 1EXAMPLE 76

cis-3,5-Dinetlryl-I-(5-trifluoronethyl-pyridin-2gyl)-piperazine: The

conmpound ci s-3, 5-di net hyl -1-(5- ttifluor?gﬁiggr-pyridin-2-y|)-piperazine

was synt hesized according to GCdﬂr cribed in Exanple 26 using

cis-2,6 dinmethyl piperazine.

4-[cis-2,6-Dinmetlryl-4-(5-trifluo onﬁlﬁYT{ pyridin-2-yl)-piperazine-|-sul fon

yl ]-indan-2-carboxylic acH@ \ghe chﬁound

4-[cis-2,6-dinmethyl -4 55 trlfluoroneth | - pyridin- ) - pi per azi ne- 1-sul f ony

| ]-indan- ?“%‘é‘i"ﬂ’é‘k’?‘i Pt D\'ﬂ%t‘é”%“yﬁt“ﬁ‘&'i"?ét ‘a&&‘a’r%ﬁlwef%m% he'fypcedur e

out | i ned i mdéEdaoaybbelicA@idy Bigsge!praprtiyrher 4f6-{cis-2,6-dimethyl-4-(5-triflucromethyl-pyridin-2-
yl)-piperazine-1-sulfonyl}-indan-1-carboxylic acid was obtained by chiral HPLC {chiralcel OD-H 0.46 x 15

cm Hex/IPA 96:4 (viv) with 0.1 % TEA, flow rate 1 ml/min) separation from the racemate. LCMS 482.0
(M-1Y.

EXAMPLE 77
HO ;
O=
o'fs‘NJ\

4-[cis-2,6-Dimethyl-4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-indan-2-carboxylic acid
Step1

cis-3,5-Dimethyl-1-(5-triflucromethyl-pyridin-2-yl)-piperazine: The compound cis-3,5-dimethyl-1-(5-
trifluoromethyl-pyridin-2-y1)-piperazine was synthesized according to the procedure described in Example

26 using cis-2,6 dimethyl piperazine.

Step2
4-[cis-2,6-Dimethyl-4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonylj-indan-2-carboxylic
acid: The compeound 4-[cis-2,6-dimethyl-4-(5-trifluoremethyl-pyridin-2-yl)-piperazine-1-sulfonyt]-indan-
2-carboxylic acid was synthesized according to the procedure cutlined in Example 79 using methyl-4-

chlorosulfonyl-2-carboxylate and ¢is-3,5-dimethyl-1-(5-trifluoromethyl-pyridin-2-yl)-piperazine obtained

77



chl or osul f onyl - 2- car boxyl ate and
cis-3,5-dinethyl-1-(5-trifluoronethyl-pyridin-2-yl)-piperazi ne obtained 77
fromStep 1 above. 'HNWR (400 WMHz, CDCI3) 8 8.35 (s, 1H), 7.74 (d, IH),
7.61 (dd, 111), 7.41 (d, IH, 7.30 (t, 111), 6.58 (d,IH); 4.40-4.30 (in,
411), 3.66-3.53 (m 2H), 3.45-3.35 (m IH, 3.31-3.28 (m 211), 3.13 (dd,
111), 3.05 (dd, 111), 1.41 (d, 311), 1.40 (dd, 3H); LCWVS 483.8 (Mtl)'
EXAMPLE 78 N\ CF3 ANN ~S HO 0 Oi

4- (2, 6-Di et hyl - 4- (4 trifluoromet hoxy-phenyl) - pi perazine-|-sul fonyl | -indan-

2- carboxyllc ac 1
4-12, 6-di MSERSH - g"" %Pﬁ‘f(%g’%%é’?ﬁ)“”(?ﬁ”ﬁgmd iperagimer [ “Sh'Pnyl 1 - i ndan-
2-car boxyl7|3?:(fd€i 658 @HQ “HitHastDeds-4 Bf%ﬁ) § %%@H@ﬁ?bﬁ@d‘ﬂ@éﬂ*éﬁl ined in
Exanpl e 2@duish,ngs @d,8Hxli.41z&3Mi oy ¢l ofiR  [ZMEIGS NG~ 8- car boxylic acid
tert-butyl ester and 2-chloro-5-trifluoronethyl-pyridine. "H NVR (400 MHz,
CD3CD) S 8.33 (s, IH), 7.94 (s, %’773(dd IH), 7.72 (dd, IH), 7.46 (d,
111), 6.79 (d, 11-1), 4.40-4.30 (M 17-3.09 (m 311), 3.05-2.97

(in, 2H), 2.43 (q, 2H), 1.60<1-386 (M 11);, M82.5 (M1)' EXAMPLE 79
O HO OO0 N N OCF3 O NN =
4-(cis-2,6-Dinmethyl -4-(4-trj or ¢&fet hoXy- phenyl ) - pi perazi ne-1-sul fonyll-in

dan- 2-carboxylic acid Stot Bro (NO, Br

1, 2- Bi s( brononet hyl ) - 3- nltro%enzene Alliter flask was charged with .
1, 2- di met Hyd.c-Bimethyld dbiaifiyeenetho(ygheny-pigergziedplionyliNedsp-drpyiardicisit:mitde (50 g,
0. 28 nol) con@z@bh- &(ﬁl-d&&hwlmwl-ﬁllﬂil&dh‘lelhﬁ)r—pl(e@l)g:;perazlrﬁ-l-@M‘Dﬁy)] ind@reaBO@lic amit. Of

dichloro m%/t Jlgmﬁs'}]zaa_ QLO%dln\é@D%he pFoE é @[hﬁg n}%xgntble%ﬁ 45%19 3 \é@%&;’d bfcjrcﬁ?:@dll 1%6180 af f ect

gentle refl en cool ed and
preci pi t at&yxdigelsy bﬂ‘lﬂcfﬁ“\ﬁ?%g'c?l@%\f@lﬂ“rwhl’w P”fdi”&t f{%ﬂ{ #O?W %\at e was
concent r ated @n), T.9vds, Bs1. 1 (e, WA 8. 7hldd, LD B (b i) odve G HD oigie-dphin. 8. si | i ca

(5% 50% Chi243 @ Ry, BEXDIIRS omf, ©430h,¥8), 26061 39 (MBIk €cAOkdgd (6H4%) . 78

EXAMFLE 79

NCL
OCF,

4-[cis-2,6-Dimethyl-4-(4-triflnoromethoxy-phenyl)-piperazine-1-sulfonyl]-indan-2-carboxylic acid

Step 1
Br

No, Bf
1,2-Bis(bromomethyl)-3-nitrobenzene: A 1 liter flask was charged with 1,2-dimethy!-3-nitrobenzene
(20 g, 0.13 mol), N-bromosuccinimide (50 g, 0.28 mol), azobis(isobutyronitrile) (5 g, 3.0 mmol), and 200
mL of dichloromethane. This was irradiated with a 120 watt floodlamp to affect gentle reflux under
nitrogen for 18 hours, The mixture was then cooled and precipitated succinimide was removed by filtration.
The filtrate was concentrated and the residue was purified by chromatography on silica (5%-30% CHLCly in

hexanes) to give 2.6 g white solid (64%).
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Step 2 9 |k~ ~CH3 CO2CH3 140 NO2

D et hyl - 4-ni tr oi ndane- 2, 2-di carboxyl ate: To a solution stirred under
nitrogen at roomtenperature, to 5.0 nL nmethanol in 15.0 nL ether was
added 60% sodi um hydride (.84 g, 0.021 nol) in small portions. After the
addition was conplete, the nearly clear and colorless solution was stirred
for 5 mnutes. To it was then added 1.3 g dinethyl nmalonate, giving a
slightly cloudy colorless solution. To this was rapidly added a suspension
of 3.1 g 1, 2-bis(bronmonetlryl)3-nitrobenzene, which inmediate gave a
preC|p|tat% Syspended in a dark green solution. This was renoved by
filtation and the filtrate was concentrated. The residue was purified on
silica (209 %CH2El 2 in hexanes) to give 1.93 g off-white solid (67%.
Step 3 ~CERCH P Met hyl - 4-ni troi ndane- 2- car boxyl ate: A m xture of

di met hyl -4-n tr0|ndane 2, 2-di carboxyl ate (4.84 g, .0167 nol), lithium
chloride (0. 7] g, 0.0198 nol), 1.1 nL water, and 18 nL di net hyl sul f oxi de
was heat ed DI'@@Y&‘G@“@'@W"‘%T"PWG&E o § olticn wtyehiodar Srogpt at menstembsehireatb | owed t 0
cool and t ke miimd®inbiyd 151 nfl Gidreles At 60% semMdideqsd ¢ 0.42i ghl) iv @i diionsThe 1 esi due

was pur ifi aﬁer% ad%!tlln{ &a@co(n%%ea/qh%ggr{? cga_!'—ag c%iml]cgs sgﬁ%wgﬁ}n e& 81‘ gnll }(Lges %tv § wasg white

solid (65 4-am noi_ndane- 2- car boxyl ate: A
m xt ure of “’r‘?‘bfidflﬁ‘}ll ﬁd‘ﬁ?tlﬂy}ré‘i‘%&}&ﬁ‘é'“gza SE%PF%%%&'Q)Y Calf’rée“(sﬂ““&‘“ go this gyasyapidly gedey 2 and 10%
pal | adi um enpcesm bGr gt 2-bik(bymo@etiQl3-mipbgnzepa widthhyhediaie edvat ecpild spebdndetéirs shaken
under 55 Pglark dagdldongnrafs @ts rdnod@uy filtatidn 2@ fltle Raskérkdnetti@driangit e filtrate

‘é’aog GcoggenEJr%Eueoq sih@ (M Eovich, nakted 6 o701 439 ore( AR QM 672 €P S CORCHa  9:cl

Step 3

©i>fcozckt3

NO,
Methyl-4-nitroindane-2-carboxylate: A mixture of dimethyl-4-nitroindane-2,2-dicarboxylate (4.84 g,
0167 mol), lithium chloride (0.84 g, 0.0198 mol}, 1.1 mL water, and 18 1L dimethylsulfoxide was heated
to 160 °C under nitrogen for iwo hours. It was then allowed to cool and the dimethylsulfoxide was
removed under high vacuum, The residue was purified on silica (10%-100% CH,Cl, in hexanes) to give 2.5

£ white solid (65 %).

Step 4

NH,
Methyl-4-aminoindane-2-carboxylate: A mixture of methyl-4-nitroindane-2-carboxylate (24 g, 0.11
mol) and 10% palladinm on carbon (1.1 g, 0.01 mol) in ethyl acetate (15 mL) was shaken ul-lder 55 PSI
hydrogen for 1 hour. It was then filtered and the filtrate was concentrated to give 2.07 g white solid
{100%).

Step 5

CO,CHy

S0,C
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Met hyl 4-chl orosul fonyl -i ndan- 2- car boxyl ate: A m xture of

net hyl - 4- am noi ndane- 2- car boxylate (2.5 g, 0.013 no]), 12.5 nL

acetonitrile, and 12.5 nL 11,0 was cooled to -5 Cin an ice-salt bath. To

this was added 2.6 nL concentrated HCl (0.014 nol). To this was added

dropwi se over 20 minutes a solution of 1.0 g sodiumnitrite (0.021 nol) in

5 n water. After the addition was conplete the solution was stirred for 20

mnutes. It was then transferred to a jacketed addition funnel cooled with

ice water. The sol ution was added dropvvi se to a solution sti rred under

nitrogen a 5 t hi ox te 6 i.n 20 nL

H O As thttlam% ‘of‘""t%"‘""s“‘ff"éi’c?fl?‘g““Ig ac °"y§‘e PR BP‘Q%OZ‘%‘&Q‘P%“ '[22h° ' ?"ES °6F & he

di azoni um 18K TeB) 136 PbreeiRkiFisrPdids midhO wadensdto -5t iop-rl b B 5 81 was

corrpl et e t hdledd.ochiLdosxeniversd 1KY {00r4abl)eio tbwas 43ddd @fopvd4d ot TOLItIRSs 2 oldA ofvrs al | owed
cool a9 d%%ltrﬁé((b bﬁ%é‘ﬁl swLwateAQﬁephe ﬁa[has'waﬁgﬁﬁuéétﬁe SOJ Jaﬁwg tgé@fopzo' ayer was

drled(l\/gSr%j ( r} E‘a dd ﬁ m_ silica gel

whi ch was &t ﬁ"?@‘”ﬁfé&?&é“as il tﬁ%‘)?%ﬁ"edsa L §“e\/5§‘§edé“|‘th‘t°ee‘ﬁfte\mﬂfar‘?°1flﬁbWasﬁ‘i’_de%ex anes,

t hen 1% S50%PCHZE 2olitien Hasdapdsshitiogen BG5S i of f.2 apctassomghiexentigle (0926 ma@) iy20amber oi |

(33 %. A HiO(tAklﬂheadﬂIfion&oﬁp]@e,@ﬁarﬁlky&r&bﬁ\ﬁﬁtoﬁmuﬂﬂmﬁ fon i whilvé nand 10 nL HO

was vi gor O‘alﬁlluiy Afd ik Jdﬁ%nmomﬁggﬂe%gxt&rgwag strged gkl °8 Ii’dl gb%mﬂl?ﬁ? thely Was g}dgpdltc? d through

at such a ra} t hat Eg h%} hgt ure el ow After caonversion
was conpl ef®! a“?ﬁaé °’ﬁ’ﬁ°é &l &t éi?fi‘i"é'ih%‘dga&‘ﬁdyefﬁaé d'l‘f&%ﬁ‘?ﬂ@ aﬂdé%‘?““'wés ext ract ed
Wit h  CH2CIhe resiftipevaglosdtsi on 8binlovilgagsl which arpsalusy-peekedin deximed THsVG SO with PO

concent r at e héxeheg i %4500 OFLOL.64 HeMés @i 5b mL@race&%o-giv§t.9§an@er%%). fO2 YY \ N
cck

4-1cis-2,6-Di nmeth trifluoronmethoxy- phengl() pi perazine-|-sulfonyll-in
dan- 2- net h?‘lm”@ge[cé}/‘sgﬁtW@?f%PI@OHFIWPHWL‘ and 10 mL was vigorously stirred and

4- chl or osutdlediy b Ci Ghtpeirr-c@-weshbitk hroaghet 1.2 18- tigi thQen@O7igre srokdbelobi®icned from

St ep 6, Ci fter dontRersthh Wﬁtcmﬁ{)kete]the(pﬂaﬁs ederE Lép’&d’té&ﬁﬁ&d&@ﬁﬁ){w@l@ﬁnﬁl& sariteR@fl di ne (3.0 )

0. 0109 ITD| g%ptﬁ‘!: Qa%gned ér%amc aétas reedn%éMgs%g) anc{gﬁncen%eceﬁagli\té {4'01{;?@110\9 A 3.0 g K2(D3

(0 0217 heate ni'trogen w ing Tor 20 hours.
It was theH M tered and the filtrate was concentrated. The residue was
purified by chromatography on silica (5% 50% Et OAC in hexanes) to give 2.
64 g viscoggeyel low oil (66% . Step 7

4-[cis-2,6-Dye hyI-4-(4 trifluoromethoxy-phenyl)-pi perazine-I-sul fonylJ-in
dan- 2- carbo eid: To a sol ution of
4-[cis-2,6-di rrethyl 4-(4-trifluoromet hoxy-phenyl)-pi perazine-|-sulfonyl]-in

dan-2- met h ‘ester (2.64 g, 0.0052 nol) in the m ninum anount of THE (ca
15 m) was(Ed ed a solution of.14 g Li OH

QCF,
4-[cis-2,6-Dimethyl-4-(d-trifluoromethoxy-phenyl)-piperazine-1-sulfonyl]-indan-2-methyl ester: A
mixture of methyl 4-chlorosulfonyl-indan-2-carboxylate (2.13 g, 0.0078 mal) obtained from Step 6, cis-
3,5-dimethyl-1-(4-trifluoromethoxy-phenyt)-piperidine (3.0 g , 0.0109 mol) obtained from Example 51, 20
mL acetonitrile, and 3.0 g K;CO; (0.0217 mol) was heated to 60 °C under nitrogen with stirring for 20
hours. It was then filtered and the filirate was concentrated. The residue was purified by chromatograply

on silica (5%-50% EtOAc in hexanes) to give 2. 64 g viscous yellow oil (66%).

Step 7

4-[cis-2,6-Dimethyl-4-(4-trifluoromethoxy-phenyl)-piperazine-1-suffonyl}-indan-2-carboxylic acid: To
a solution of 4-[¢is-2,6-dimethyl-4-(4-trifluoromethoxy-phenyl)-piperazine-1-sulfonyl]-indan-2-methyl
ester (2.64 g, 0.0052 mol) in the minimum amount of THF (ca 15 mL) was added a solution of .14 g LiOH
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80 (0.0057 nol) in the m ninmum anount of water (ca 2,5 nL). This was capped
and stirred at room tenperature for 12 hours. Exam nation by HPLC showed
the reaction was 85% conplete so an additional 0.020g LiOH (0.125 eq
total) was added and stirring was continued for 3 hours. It was then
concentrated to renove THE and partitioned between Et OAc and water. The
aqueous | ayer was treated with 0.54 nL cone. HC . It was then extracted
with ethyl acetate. The organic layer was dried (MgSO4) and concentrated to
give 2.38 g yeIIOM/anDrphous solid (93% . EXAMPLE 80 A single enantioner of

Exanpl e 79 was ned b HRL.C | 46X 15 cm Hex/ | PA
94- gp( v/ V)(o %5? ]HO élg}nninrl% mqfuf oirwaler (E:aZLS Lﬁnq'?ig {:vg cngflﬁ aﬁ??!;{ ?gﬁc@f )r(om%x X
anple 79

racemt e.  tn@NEuE B712hoyrsExpyination RS fhi\fe%"f"f?d‘la%“Sé’r‘r‘ngPc‘eited?r@raddb’r‘m
was obt ai reedoghyorchizsad todPlaS addedund sitripakes ABHu@ fat @ hours]IEwas frpranesiAged t94: 6 (v/ v)
with 0.1 %%J FArars %lﬁrﬁ&ﬁ:etlveeﬂh{om B) wE8PAE Aldo@laybr @i Beltbityith asaimabe. LCVS

497.1 (M1 o Myer Wwas 4 concefitrated to
4-14-(3- Cdr“d"a%E}%(A ’ft’f"Tt‘i‘ii(gvr“hghi?cetateorhﬂméy N)Y gfsg%&géﬁ)rcr;gg,hygt ptldptera2| ne- 1 - sul

fonyl ] - i nokin2.28 pslidyamgplioss soligdy? The corrpound
4-[4-(3-chloro-4-trifluoronethyl-phenyl)-cis-2, 6-dinethyl -pi perazi ne-I-sulf
onyl ] - indan-2-carboxylic aci d \Na:i;xmpi,ﬂj]@si zed by coupling

met hyl 4ch|orosulfon A1 bo 79, Step 5 and
1. (3yC| ) Oﬂf’%n-g Ig el[aHPTﬂEIS?%( Iw31so tXlne@F chlra %@g}%ﬂ-&%akg 0@%@%@ 7I9A p

| 1¥1 QE E)era2| ne used in
Exanpl e  58:6 (B iidR © meﬂwteiﬁmwmgwﬁw AP BN o (m 211),
7.32 (t, 1H), 694(d 1H) 6.82 (m 111)425418(m111)411401
(m 1H) 3.62-3.52 (m 4H), 3.41-3z82meNMksil11l), 3.29-3.24 (m 2H), 3.03

dd, | 2.94 (m 11- el
(EXANPLII;) g smgb et}ag{omf)r.o% ][e 7%‘_»(;15( gt&ﬁ% t? ci]it méﬁfl% (gluralpax:}% HEH 0. !r% crﬁ ;ngﬂpA ( )’

94:6 (v/v) with 0.1 % TFA, flow rate 1 ml/min) separation from the racemate. LCMS 497.1 (M-1).

EXAMPLE 82

O )\\
Oﬁ‘S‘N
OH
\Q\CFS

Cl

4-[4-(3-Chloro-4-trifluoromethyl-phenyl)—cis-z,ﬁ-dimethyl—piperazine-l-sulfonyl]~indan~2—carhoxylic
acid: The compound 4-[4-(3-chioro-4-trifluoromethyl-phenyl)-cis-2,6-dimethyl-piperazine-1-sulfonyl]-
indan-2-carboxylic acid was synthesized by coupling methyl-4-chloresulfonyl-2-carboxylate obtained from
Example 79 Step 5 and 1-(3-chloro-4-trifluoromethyl-phenyl)-cis-3,5-dimethyl-piperazine used in Example
50. 'H NMR (400 MHz, CD,0D) 57.70 (d, 11), 7.50-7.42 (m, 2H), 7.32 (t, 1), 6.94 (d, 1H) 6.82 (m,
1H), 4.25-4.18 (m, 1H), 4.11-4.01 (m, 1H) 3.62-3.52 (m, 4H), 3.41-3.32 (m, 1H}, 3.29-3.24 (m, 2H}, 3.03
(dd, 1H), 2.94 (m, 1H) 1.45 (d, 3H), 1.43 (d, 3H); LCMS 517.0 (M+1)*.

EXAMPLE 83 -

O 3 )\\
O¢IENN N
OH ] )\/ CE

F
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4-[4-(3-Fluoro-4-trifluoronethyl-phenyl)-cis-2,6-dinethyl -pi perazine-I-sulf
onyl ] -i ndan- 2-carboxylic acid: The conpound

4-[ 4- (3-fluoro-4-hrfluoronethyl -phenyl)-cis-2, 6-di net hyl -pi perazine-1-sulfo
nyl]- indan-2-carboxylic acid was synthesized in a simlar fashion as
described in Exanple 82. 'H NWR (400 MHz, CD3CD) 8 7.20 (d, 1H), 7.40 (d,
1H), 7.44-7.32 (m 2H), 6.74 (s, IH 6.72-6.67 (m 1H), 4.26-4.20 (m 1H),
4.10-4.02 (m 111) 3.66-3.58 (m 2H), 3.54 (d, 2H), 3.42-3.34 (m 211),
3.30-3.25 (m IH, 3.01 (dd, IH, 2.94 (m 11-1) 1.46 (d, 3H, 1.40 (d,
3H); LCMS 500.5 (Mt1)4. EXAMPLE 84 / OCF3 0 HO/ N 00 17

5-[cis-2,6-Di nethyl-4-(4-trifl uoronmethoxy-phenyl)-pi perazine-I-sulfonyl]-in
dan-2-carb dk[?-{#%uogd—tﬁﬂu%th@%&ﬁﬁ%é—dimethyl—piperazine-l—sulfonyl] -indan-2-carboxylic

5-[2, 6-ci s-adilsm doytbourt-a{[4-tinbrb-H-tidinonm iyl obeyy phertylinehpipperarilpaohiis ul fonyl ] -in

dan- 2- car b%zi aafbo,@iﬁ;aad w@%nﬁaysam@ﬂ,mokasa&&@&&kns& mta;arﬁplre%z plhqm%e outlined
i n Exanpl e usin

Cl's- 3. B0 cli G ORS00 Cr 9.7 40 it L7 By P ULPE e Rt by

procedur e duilH),A&H. QZI{m ERE513 €8 06 219t 3P (41 2HpS HArg 3 mE2HR. 385 0-81E et 13).[3.0pi per azi ne
and 1- br ongaddrm, ok fd, 191 agR AN Yo dery ea1es soos MuVR (400 MHz, CD3QD) i.; 7.72
(s, IH, 7.66 (d, 1H), 7.37 (d, 11-1), 7.09 (d, 2H), 6.87 (d, 2H),
4.22-4.12 (m 2H), 3.41-3.25 (m 7 2.64-2.58 (m 2H), 1.46 (d, 6H); LCVS
499, 5 (Ml)'. EXAVPLE 85 | 0, CFZHE*YPLh§$ iy 0 O OH .

6-[4-(4-D fl uoronet hoxy-3-nethyl -p henyl)-ci s- 2 - di net hyl - pi per

azi ne-1-sul fonyl]-indan-1- carboxylic acid °82 ~OCFZH 02N | X

1- Ai f | uor omet hoxy- 2- net hyly- 4- be a solution of
2-met hyl - 4- ni trophenol (14>g ) Rﬁﬁgﬁﬁ i n di methyl formam de (120 nl)
#1187, 128.22 mmol), and

and water (25 nL) was added

5-[cis-2,6-Dimethyl-4-(4-triflueromethoxy-phenyl)-piperazine-1-sulfonyl]-indan-2-carboxylic acid:
The compound 5-[2,6-cis-dimethyl-4-{4-trifluoremethoxy-phenyl)-piperazine-1-sulfonyl}-indan-2-
carboxylic acid was synthesized according to the procedure cutlined in Example 1 using indane-2-
carboxylic acid methyl ester and cis-3,5-dimethyl--(4-trifluoromethoxy-phenyl)-piperazine (made by
procedure outlined in Example 26 step 1 using 2,6-cis-dimethy] piperazine and 1-bromo-4-
trifiluvoromeshoxy-benzene). 'H NMR (400 MHz, CD;0D) § 7.72 (s, 1H), 7.66 (d, 1H), 7.37 (d, 1H), 7.09
(d, 2H), 6.87 {d, 2H), 4,22-4.12 (m, 2H), 3.41-3.25 (m, 7TH), 2.64-2.58 (m, 2H}, 1.46 (d, 6H); LCMS 499.5
(M1,

EXAMPLE 85

Y\N
N
S5 f
o) 0o ©

OH

6-[4-(4-Diflueromethoxy-3-methyl-phenyl)-cis-2,6-dimethyl-piperazine-1-sulfonyl]-indan-1-

carboxylic acid

Step 1
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sodi um 2-chl oro-2, 2-di fl uoroacetate (32 g, 209.84 mml ). The resulting
solution was stirred for 20 mnutes at roomtenperature, then for an
additional 3 hours at 100 'C. The reaction solution was cooled to room
tenperature before the addition of 100 ml of ILO The resulting solution
was extracted with EtOQAc (4X 100 m) and the conbined organic | ayers were
washed with H20 (2X I50nL), dried over Na2SO4, concentrated in vacua. The
residue was purified by silica gel columm chronmatography to provide 16 g
(86% of 1-(difluoronethoxy)-2-nethyl-4-nitrobenzene. Step 2. /0OCFzH HzN I
4- Am no-| -difluoro hoxy- 2- met hyl - benzene: To a sol ution of

1-(difl uorone “2-met hyl -4- nitrobenzene (10 g, 48.28 mmol) in ethanol
(150 nL) and (150 nL) was added iron powder (12 g, 214.29 mmol).
Acetic am@z‘\tcat anount) was added dropwi se with stirring and the reaction
m Xt ur e waspifideaie@okyaimet@falnitobindine: 20} ardlutict & L -mefhlie-uitiopieat @4 yEB50C00! ed to
room t enpgral, w&&agrﬁﬁlaaQ%mslﬁwra@m{ﬁgwmdwf@ldog (’ﬂkQ@zs A %aﬁdes wer e

renoved in vacua an rac QAc (3 X 150
m). The CcBiHA %@H’°3126§ﬁ?r??°eg§$3§rgsmag “8“!3 e BASP “tﬁﬁggﬁﬁre\%ﬁi dCOHE&ntrated in
vacua t o o idepegtur, thef DEGgpddgionalid pprp # 60| °C- diin¢ teqsbnm stheiehen yeod waemyl - benzene.
Step 3 ~@apékhire Biord theXdiftoBsromn brHlD fTheradi@RBbIRDK Was 2x: 384NNt Elb@o@ENe: To a
stirred ng%zgggm% ékne@mgmﬂymmetéM&@%&ﬂw&xl%mﬁ&&@y&m@zene (59, 28.90

mmol) in H tion of

sodi um ni tPICEEAS? B gThe W”@ﬁ“ﬁ‘%\gﬁbys‘iﬁca%"% “W“)at°éﬁ”§b§ﬁnp§°é'ge 1\L?dér a period of
20 m nut e<86%) Aflt(@fuotohehoxiaddicthyl dmitpweeszeeonpl et e, the reaction m xture was
stirred for 30 minutes at 0OC. Copper (1) bromde (4 g, 27.87 mmol) was

t hen addec%gsd the m xture was heated at 60C for 30 m nutes. The resulting

sol ution extracted with EtOAc (3 X 50 nL) and the combined organic
| ayers washed J8akb (1 X 20nL), dried over Na2SO4 and concentrated to
provide 2.5 % of 4-brono-|-(difluoronethoxy)-2- nethyl benzene. 83
Step 4 OCFZM HN

1-(4- D fl yorgmet J?ﬂeseemﬁn&?a 1R8N Y5 Ghigosor2 8Bk Mk BiRayazi ne: To
4- br omo- | ‘nitrobenzene (10 g, 48.28 mmol) in ethanol {150 mL) and water (150 mL}) was added iron powder (12 g,
214.29 mmol). Acetic acid (cat. amount) was added dropwise wiih stirring and the reaction mixture was
heated at reflux for 20 minutes. The mixture was cooled to room temperature and solids were removed by
filtration. Volatiles were removed in vacuo and the aqueous solution was extracted with EtCAc (3 X 150
mL). The combined organic layers were dried over Na;S04 and concentrated in vacuo to provide 8 g

(95%) of 4-amino-1-difluoromethoxy-2-methyl-benzene.

Step 3

/@OCFQH
Br

4-Bremo-1-difluoromethoxy-2-methyl-benzene: To a stirred solution of 4-amino-1-difluoromethoxy-2-
methyl-benzene (5 g, 28.90 mmol) in HBr (20 mL) and water (20 mL) at 0°C was added a solution of
sodium nitrite (2.07 g, 30.00 mmol) in H,O (10 ml) dropwise over a period of 20 minutes, Afterthe
addition was complete, the reaction mixture was stirred for 30 minutes at 0°C. Copper (I) bromide (4 g,
27.87 mmol) was then added and the mixture was heated at 60°C for 30 minutes. The resulting solution
was extracted with EtOAc (3 X 50 mE) and the combined organic layers washed with L0 (1X 20mL),
dried over Na.SQ, and concentrated to provide 2.5 g (37 %) of 4-bromo-1-{(diflucromethoxy)-2-

methylbenzene,
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(di fl uoronet hoxy) - 2- net hyl benzene (2.36 g, 10.00 nmmol) in toluene (50 nl)
was added ci s-2, 6- dinethyl piperazine (5 g, 58.14 mol ), Pd(OAc)2 (120 ng,
0.53 mml ), BINAP (380 ng, 0.61 nmmol), and t-BulK (2.2 g, 19.64 mmol). The
resulting solution was stirred for 4 hours at 80C. The solution was cool ed
to roomtenperature and washed with H20O (2 X 50 nlL), dried over Na2S0Oa,
concentrated, and purified by silica gel columm chromatography (10:1
CH2C12/ MeOH) to give 1.1 g (41% of 1-(4-

(di fl uoronet hoxy) - 3- net hyl phenyl ) - 3, 5- di net hyl pi perazine. Step 5

6-[4- (4- DgJ yor omet hoxy- 3- met hyl - phenyl ) - 2, 6- di net hyl - pi p

erazi ne- | -sarf onyl | -i ndan | -carboxyllc acid; The conpound
6-[ 4- (4- dlfluoro o Fé."rrethyl phenyl ) -2, 6-di net hyl - pi per azi ne-1-sul f onyl
]- indan-1-gar ox| acid was prepared according to the procedure outlined

i n Exanpl e usNng™1 ndane-1- carboxylic and nethyl ester, 'HNMR (CD30D) S
7.82 (s, 1H)"}l]]).72 (dd, I'M 7.39 (dd, 1H), 6.93 (d, 111), 6.72 (s, |H),
6.65 (d, 1H) 60 (t, 1H), 4.15 (m 2H), 3.69 (s, 2H), 3.22 (d, 2H), 3.09

‘n 1?4521 Bmg oy Byl nd A Adaonei42 (M 21,2119 (5,

6-[2, 3- D| e °"(’)§ ‘Tefhi”'f’?“’t‘%"r%?f;e& P mBﬁ‘?’i“ﬁﬂl”ﬁnef%%%waﬁf%%q%fi ne-1-sul fonyl I -i
ndan-| - cardﬁmaﬁyiksmeraza@ﬁd 58.14Treol)CRIfAF @k (@0 mg, 0.53 mmol), BINAP (380 mg, 0.61 mmol), and
6- [ 2, 3- Di nBhb (A {654 kbl T1d @008 bohMbnvRYdtilréll 83 4 BouladsoTnl pRIs@iioneas! - sul fonyl ] -

d | - I bed
o o L R S IARBES RSO OB Sn R aoscr LDed |

111), 7. 8Fuifsd b}q_s'l})cagelfolggn c(uamatczgr_thy(l—? By C%;(MeOiIP_B) gweil %41(/%0“[(1‘_1) 6.43 (dd,

| H), 4.37 {ifyorokthoxy)b-ndetyithrpy)31hdimeBylPfEraging. 2H), 3.08 (m 3H), 2. 45 (m 2H),
1.41 (dd, 3H, 1.18 (dd, 3H). EXAMPLE 87 84 ~CF3 S\ CN ANl ON SO0 HO
{5-[2, 3-Di et hyl -4-(5-trifluorometlryl- pyridin 2- yI) pi perazi ne-|-sul fonyl ]
-benzo [b]*Hiopl ren-3-yl}- acetic acid:

{5-12,3-Di ﬁdﬁwﬂww(e@wﬁrwePw’mhaaaf’é%ﬁwme’ﬁy‘rwpdiaﬁ“?‘ wlf')ﬂl’lbiﬂff’é‘rlafﬂ'ib?f@h‘l sul fonyl ] -
benzo [ b] t hme:phe Rentpoyli §-{45(¢&-& ficomettxixgl3-wethy-preapdiatchgoprrding-stliontlhe net hod
descri bed 1ﬁd@n f. aﬁaoﬂﬁﬁz}&@ l;;.@stpl'eﬁ)df‘adQ&cﬁordﬂng to the procedure outlined in Example 1 using indane-1-

carboxylic acid methyl ester. 'H NMR (CD,0D) & 7.82 (s, 1H), 7.72 (dd, 1H), 7.39 (dd, 1H), 6.93 (d, 1H),

6.72 (s, 1H), 6.65 (d, 1H), 6.60 (, 1H), 4.15 (m, 2H), 3.69 (s, 2ED), 3.22 (d, 2H), 3.09 (m, 1H), 2.97 (m, 1H)

2.58 (dd, 1H), 2,48 (dd, 1H), 2.42 {m, 2H), 2.19 (s, 3H), 1.45 (d, 6H).

EXAMPLE 86
CFs
o |
(\N N

_N
o Tj\

6-{2,3-Dimethyl-4-(5-trifluoromethyl-pyridin—Z—yl)—piperazine—l—su]fonyi]-indan-l-earboxylic acid:
The compound 6-[2,3-Dimethyl-4-(5-trifhioramethyl-pyridin-2-yl)-piperazine-1-suifonyl]-indan-1-

=

HOO

carboxylic acid was prepared according to the method described in the preparation of Example 23. 'H
NMR (400 MHz, CDCly), § (ppm): 8.33 (s, 1H), 7.85 (d, 1H), 7.62 (d, 1¥), 7.56 (1, 1H), 7.29 (d, 1H), 6.43
(dd, 1EL), 4.37 (m, 1H), 4,11 (m, 3H), 3.20 (m, 2H), 3.08 {m, 3H), 2.45 (m, 2H), 1.41 (dd, 3H, 1.18 (dd,
3H),

EXAMPLE §7
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Exanple 37. "H NWR (400 MHz, CDA 3), 5 (ppm: ): 8.29 (s, IH, 8.28 (s,
1H), 7.76 (m 2H), 7.59 (s, |IH), 7.48 (d, 111), 6.34 (d, IH, 4.39 (m
111), 3.98 (m 2H), 3.88 (s, 2H), 3.37 (m 1H), 3.25 (m 1H, 3.15 (m
1H), 1.44 (d, 3H), 1.18 (d, 3H). EXAMPLE 88 0 OSO HO N N COCF3
{6-[cis-2,6-Dinmethyl-4-(4-trifluoronmethoxy-phenyt)-pi perazi ne-I-sul fonyl]-i

ndol -1 -yl }-acetic acid; The conpound

{6-[cis-2,6-Dinmethyl-4-(4-trifl uoronmethoxy-phenyl)-pi perazi ne-1-sul fonyl]-i
ndol -1-yl }- acetic acid was synthesized according to the procedure outlined
in Exanple 34 using cis-3,5-dinethyl-I-(4-
trifluoronetlioxy-phenyl)-piperazine from (5:351. 1IHNVR (400 MHz,

CD30D) 57.89 (s, 1H), 7.71

2H), 6.84 (d, 2H), 6.58 (d,
211), 2.55 (dd, 2H), 1,46 (§
ON ~N N/ OCF3 & “o
4-[4-(5-Trifl uoronet hoxy- pyrl di n-2-yl) - pi perazi ne-1| -sul fonyl ] -i ndan-2-car bo
xylic acid. The conpound

4- [ 4- ( 5- Trisfd, amimerhy s roxifluqoymetioli-nyridin-3-y1)-pipdr réve 4z Y iaedItbergplp Y4 ndan- 2- car bo
xylic aci d,WRgeid: @ﬁe%%;roﬁﬂ {908 Wik HRIGH-(5-Qifl fidin ey @ EreichLpr v - pmutmlmemaclfomyﬂ Exanpl e 79

1- (5. trifl A oore £CD30D) S
gsbgg(d (1 LR 00R Qg%%?}egﬁ%@ il ko B BloPELAR e bR of C o ) .

6.82 (d, |Ex|aype33 @1 Bi003MHz CDCh), éS’P‘(‘)d) 81*2( H), %328156”%)1{’1755“ B 5é>@A|vpLE 90
O IO ™ 1}1}J7Sg{&l,mf}3md,|1m 4.39 {m, 1¥), 3.98 (m, 2H), 3.88 (s, 2H), 3.37 (m, 1H), 3.25 (m, 1H),3.15

{6-[4-(4- (E[ll 1;11 qqﬁ@rgﬁt)hqg(bé fhenyl) - pi perazine-1-sul fonyl]-indol-I-yl}-acetic
acid. {6-] Ai

Trifl uoromet hoxy- phenyl ) -pi perazi ne-1-sul fonyl]-indol-I-yl}-acetic acid

met hyl ester was prepared from  gExXAMPLE 88

0

0.0
HO>_\N \SiNJ\'
@)\/N\Q\
OCF;

{6-[cis-2,6-Dimethyl4-(4-triﬂuoromethnxy—phenyl)-piperazine—l—sulfonyl]-indol-l-yl}-acetic acid:
The compound {6-[cis-2,6—Dimethyi~4-(4—triﬂueromethoxy-phenyl)-piperazine—1-sutfonyl]-indol-l—yl}-
acetic acid was synthesized according to the procedure outlined in Example 34 using cis-3,5-dimethyl-1-(4-
trifluoromethoxy-phenyl)-piperazine from Example 51. ¥ NMR (400 MHz, CD;0D) §7.89 (s, 1H), 7.71
(d, 1HD), 7.52 (4d, 1H), 7.4 (d, 1H), 7.05 (d, 2H), 6.84 (d, 2H), 6.58 (d, 1H), 5.02 (s, 2H), 4.23-4.19 (m,
2H), 3.27 (d, 2H), 2.55 (dd, 2H), 1.46 (d, 6F); LCMS 512.6 M+

(d

7. 7.44 (d, 1H), 7.05 (d,
(52 2HN AP 19((m H)2H), 32 (d,

2
15»%2..6(|v|+1) EXAMPLE 89 O HO Oo- N

EXAMPLE 89

L_N_N

L
# SQCF; .

4-[4—(5-Triﬂuoromethoxy-pyridin—z-yl)-piperazine-1~sulfonyl]-indan—2~carboxylic acid. The
compound 4-[4-(5 “Trifluoromethoxy-pyridin-2-yl)-piperazine-1-sulfonyl]-indan-2-carboxylic acid was

prepared according to the procedure outlined in Example 79 using 1-(5-frifluoromethoxy-pyridin-2-y1)-

33



1-(4-trifluoronethoxy-phenyl)-piperazine follow ng the procedures outlined
in Exanple 34. A m xture of
{6-[4-(4-trifluoromethoxy-phenyl)-piperazine-I|-sulfonyl]-indol-I|-yl}-acetic
acid nethyl ester (45 ng, 0.09 nmol), IMLIiCH (2 nm), tetrahydrofuran (6
m.), and nethanol (2 nL) was stirred at rt for 3 h. The reaction was
poured into IMHC (50 nmL) and extracted with ethyl acetate (40 nL x 2).
The conbined organic extracts were dried, filtered, and concentrated to
give {6-[4- (4 trifluoromethoxy-phenyl) -

etk f \ DVBO- d6) :
2' geggzkge ek, ﬁ'ﬁ)dR](Cﬂ)BﬁPésdzz 11}1),% hﬁ), §1'(Q1§1§514N\4?1£g§19§%¢4@ 5 )

6.93 (d, 236.%)d Ié{zé’fzf“é Hﬂ%?é 28D, ig ((“s )2H) 3.23-3.15 (in, 4H), 3.03-2.95
(m 4H); Ms (ESI): 483.7 (MtH). EXAMPLE91 O O S r_~, OH \\ rN | / N F3CO
{6-[4-(4-Trifluoromet hoxy-phenyl) %zr?hne | - sul fonyl | -2, 3-di hydr o-i ndol -
| -yl }-acetic acid. Triethylsilane%‘.&% 0. 77 nmol ) was added to a

solution of {6-[4-(4-trifluoromethoxy-phenyl)-

pi perazi ne-I-sul fonyl]-indol-I-yl}- ace\tm: aci thyI ester (82 ny, 0.16
mmol ) and trifluoroacetic acid (4 NAFESF 1 h, nore
triethylsilane (0.2 nm, 1.2 qug pf ter an additional 4 h, the
reaction was poured into 1. (50 ) and extracted with CH1Cl, (3 X
30 nL). The conbined org racts were dri ed filtered, concentrated

and purified by silica gel”chromat ography (4:1-'3:2; hexanes: et hyl
acetate) to give

{6-[4-(4-1t 2t HoXy- | L ¥ ulfonyl 2, 3-di_hydro-i ndol -
101} acet [RGB BN Bt ARG Py o > BL

{6-]4- (4- TT‘i‘ﬂf“?rEfEFFhB’H‘é’PEI‘Mk@iﬂeﬁﬁ%‘fﬁwlfo‘%}*ﬁﬂ?}' Bi-4qeic |acid methyl oster was prepered from

sul fonyl ] - 2(43siftipryethony-phavslppipelaziyd pllome th gro@dured owiiediiyi Exefplean. AvaisnAydr ol yzed
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conpound 4H[)’?I' ?Qf' n%/"%d Il:)PBh lrﬂfyf‘i1 )Z}Dp?%?éf‘ 5&] ﬁ@l (F "s'I?JISfI?)ﬁﬁH? |2?T?i m24H=3ar boxyl i ¢
aci d was prEpar ed4HrhiEID: ¢8-1dMiHdr o- phenyl ) - pi per azi ne and

4- chl or osul f onyl -i ndan- 2- car boxyl iggameigleinet hyl ester follow ng the
procedure outlined in Exanple 79. o
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N -
FsCO

{6-{4-(4-Triftworomethoxy-phenyl)-piperazine-1-sulfonyl}-2,3-dihydro-indol-1-yl}-acetic acid,

OH -

Triethy]si]ane (0.13 mL, 0.77 mmol) was added to a solution of {6-[4-(4-trifluoromethoxy-phenyl)-
piperazine-1-sulfonyl]-indol-1-yi}-acetic acid methyl ester (82 mg, 0.16 mmol) and triffucroacetic acid (4
mL) at rf. After 1 h, more triethylsilane (0.2 mL, 1.2 mmol) was added. After an additional 4 h, the reaction
was poured into 1.2 M NaOH (50 mL}) and extracted with CH,Cly (3 X 30 mL). The combined organic
extracts were dried, filtered, concentrated and purified by silica gel chromatography (4:1—3:2;
hexanes:ethyl acetate) to give {6-[4-(4-trifluoromethoxy-phenyl)-piperazine-1-sulfonyl]-2,3-dilydro-indol-
1-yl}-acetic acid methyl ester; MS (ESI): 500.1 (M+H). {6-[4-(4-Trifluoromethoxy-pheny!)-piperazine-1-

sulfonyl]-2,3-dihydro-indol-1-yl}-acetic acid methyl ester was hydrolyzed following the procedure outlined
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"H NWR (400 MHz, DMSO-d6): S 7.58 (d, 1H), 7.56 (d, 1H), 7.43 (t, 1H), 7.23
(d, 2H, 6.92 (d, 2H), 3.50- 3.41 (m 2H), 3.40-3.29 (m 1H), 3.28-3.13 (m
6H), 3.12-3.04 (in, 4H); M5 (ESI): 420.9 (M+H). EXAWPLE 93 (?:)40H F3CO0 N
NS=0 O H.

4-12-(S)-Methyl -4-(4-trifluorometho)y-phenyl)-piperazine-|-sul fonyl]-indan-
2-carboxylic acid, The conpound

4-12-(S)-Methyl -4-(4-trifluoronet hoxy-phenyl) - pi perazi ne-1-sul fonyl]-indan-
2-carboxylic acid was prepared from

3-(S th I t hox
Gy AN ERUNI A AT S R P—
procedur e oUtkfliorsid: HAMRARMES, DNJSO d6H NWRE YO0 - 1]z ZEDDVB O 2id69.93 (& 1HD, 65 (d,

1H), 7 53 6ds (s, hH), 4.057%s, 38) 47,4, Heh])3,24-7.17@, 4 3.024p5), £0093 @n, AB); {8 esBHEs1 4. 15- 4. 00

(in, Néwﬁ.g 3.12 (m OH), 2.83-2.75 (m 1H), 2.64-2.50 (m 1H), 1.18
(d, 3H) SI): 485.3 (MrH). EXAMPLE 94 87 O OH F3C N -C--N N S=0

4-12-(S) - I\/Ethyl4 (S—trlfl uor oret hyl - pyri di n-2-yl ) - pi perazine-|-sulfonyll-in
dan- 2-carboxylic acid. The conpouf¥pMPLE 92

4-12-(S)-Methyl -4-(5-trifluoronethyl-pyridi n-2-gl)-pi perazi ne-| -sul fonyl)-i
ndan- 2- carboxylic acid was prepared fr

3-(S)-nmethyl-1-(5-trifluoronethyl-pyrid | )5Ri perazine and 4-

chl or osul f onyl -i ndan- 2- car box m—d t hyl ester foll ow ng the procedure
outlined in Exanple 79. ' HC >Auo $“PMSO-d6): S 8.38 (s, IH),
7.82-7,76 (m IH) 7.65 (d, 11 (QI 1H) 7.37 (t, 111), 693 6. 88
(m 1H) 4.35-4 gem 211), 418402 IH), 3.60-3.46 (m

3.45-3.10 Hﬁ“‘flﬁl?“" nefypiperigtye-L-pyifpnyy-fndyn- T“{W‘*ia‘vﬁl Therpomeppd: 4- {8 0@1931) 470.0

( M-I-H) EXAMRLYE-pDEazine-| -sulfpriyf]-inHan\2-c@boxlic @cid wiEkreBred ®o@HF(4-chloro-phenyl)-piperazine
4-[ ci s- 2, 6arubmdbiybonkmbA-tchbdkiiyd Q{ﬁ@'ﬁ@]@]ng&%‘"gﬁﬁﬁ% p)océaﬁrpﬁﬁlﬁgdlpgcarlnp@’@l fonyl | 4ri
dan- 2- car bOXYIl GGk Ioniso-dsy: § 7.58 (0, 18), 7.56 (d, 18, 743 (1, 1), 7.23 (d, 25, 6.92 (6, 2ED), 3.50-

3.41 (m, 2H), 3.40-3.29 {m, 1H), 3.28-3.13 {m, 6H), 3.12-3,04 (m, 4H); MS (ESI): 420.9 (M+H).

EXAMPLE 93

4-[2-(5)-Methyl-4-(4-trifluoromethoxy-phenyl)-piperazine-1-sulfonyl]-indan-2-carboxylic acid. The
compound 4-[2-(§)-Methyl-4-(4-triflnoromethoxy-phenyl)-piperazine-t-sulfonyl]-indan-2-carboxylic acid
was prepared from 3-(§)-methyl-1-(4-trifluoromethoxy-phenyl)-piperazine and 4-chlorosulfonyl-indan-2-
carboxylic acid methyl ester following the procedure outlined in Example 79. 'H NMR (400 MHz, DMSO-
d6): §7.65 (d, IH), 7.53 (d, 1H), 7.38 (t, 1H), 7.18 (d, 2H), 6.98-6.92 (m, 2H}, 4.15-4.00 (m, 1H), 3.60-
3.12 (m, SH), 2.83-2.75 (m, 1H), 2.64-2.50 (m, 1H), 1.18 (d, 3H); MS (ESD): 485.3 (M+H).

EXAMPLE %4
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Step I YHY NJ OCF9
cis-3,5-Dinethyl-1-(4-trifluoronethoxy-benzyl)-piperazine: To a solution of
4-(trifluoronmethoxy)- benzal dehyde (776 uL, 4.38 muol) in nethyl ene
chloride (30 nL) was added cis-2, 6-di nethyl piperazine (1.0 g, 8.77 mmol).
After 1 hour sodiumtriacetoxy borohydride (2.45 g, 8.77 mmol) was added to
the mxture. The solution was stirred at roomtenperature for an
additional 4 hours. The reaction was concentrated in vacuo, diluted with
ethyl acetate and extracted with INHC (2 X 50 nL). The aqueous |ayer was
then neutralized with NaOH and extracted with ethyl acetate (3 X 50 niL).
The organic |layer was dried (Na2SO4) 0 Atrated to provide
cis-3,5-dinethyl-1-(4-trifluoromethoxy l@w dghperam ne (1.01 g, 80 %.
'HNI\/R(4OOM—IZ CD30D) S 7.42:+d, AH, I, 23 ( 3.54 (s, 2H),
2.98-2.88 (in, 213), 2. 8%@@—!\1 ZIH)S{—C!L 69 (t, 211), 1.05 (d, 611);
LCVB 289.5 (M+1)'. Step 2 88

4-[cis-2,6-Dinmethyl-4-(4-trifl uoromaHhoxy benzyl ) - pi perazi ne-1-sul fonyl]-in
dan- 2- carboxyllc acid: The conp

4-[ ci s- 2, B-@iPrdleyi-Girfineropsthy- %&dwﬁgpﬁﬁ’ﬁvf‘“%‘e‘ﬁ'ﬂ??‘i"“ﬁﬁ“&éi”é{%ﬂffé‘”‘rj sul fonyl ] -i
ndan- 2- calhbcmyéumd:ﬁl -la¢s) - Methd 3-(SYyiftohvesthz-pddiadedpiginage-t-alfeiéingimdecedur e in
Exanpl e 790a1U§(|y]ﬁgc1@{v§ px%paxid ﬁlénfmméthy (64 ifluoromethyl-pyridin-2-yl)-piperazine and 4-

L 1 Yor OB Ol DRZY b Bl DR AELIS . L éggdugn@m&@%g@e R4 704 (m

3. 50- 3. 34 N (4epMHz, DIGSCdf): 3 834 (S(Irlrs) 778 (m, DI (I DG)F “Ldk"/é@zi@ 5 (M1)"
EXAMPLE 96 55- -6@%-(or; 17, 435/41 Om320).18-4.@ (GH ), 3.60-3.46 (m, 1H), 3.45-3.10 (m, 7H), 2.97-2.80

4-[cis-2, G(m tObeld(é,'E(Hﬁ,MSr(Egﬂ ng\mﬁhyl benzyl ) - pi perazi ne-1-sulfonyl]-ind
an- 2- carboxy I'c aci The conpound

4-[cis-2,6-dinmethyl-4-(4-trifl uoronethyl-benzyl)-pi perazine-1-sulfonyl]-ind
an-2-carboxylic acid was synt hesiEX&eMPEE®Drding to the procedure in Exanple

95, using 4-(trifluoromethyl)- aklgjelfyd.@H NVR (400 MHz, CD30D) S
7.78-7.62 (m 5H), 7.47 (d, 1 4.41 (s, 2H), 4.21-2.15 (m
2H), 3.52-3.36 (m 5H), 3.3 nﬁﬂu 1% "0.52 (d, 6H); LCMB 497.5
(Mr1) 4. EXAMPLE 97 / | ~N\ 0" CFy

e}

OH
4-fcis-2,6-Dimethyl-4-(4-trifluoromethoxy-benzyl)-piperazine-1-sulfonyl]-indan-2-carboxylic acid

Ty
Rl

OCF,

cis-3,5-Dimethyl-1-(4-trifluoromethoxy-benzyl)-piperazine: To asolution of 4-(trifluoromethoxy)-
benzaldehyde (776 uL, 4.38 mmol) in methylene chloride (30 mL) was added cis-2,6-dimethyl piperazine
(1.0 g, 8.77 mmol). After 1 hour sodium triacetoxy borohydride (2.45 g, 8.77 mmol) was added to the

Step 1

mixture. The solution was stirred at room temperature for an additional 4 hours. The reaction was
concentrated in vacuo, diluted with ethyl acetate and extracted with IN HCI (2 X 50 mL). The aqueous
layer was then neutralized with NaOH and extracted with ethyf acetate (3 X 50 mL). The organic layer was
dried (Na:S04) and concentrated to provide cis-3,5-dimethyi-1-(4-wifluoromethoxy-benzyl)-piperazine
(1.01 g, 80 %). 'H NMR (400 MHz, CD;0D) § 7.42 (d, 2H), 7.23 (d, 2H), 3.5_4 (s, 2H), 2.98-2.88 (m, 2H),
2.82-2.74 (m, 2H), 1.69 (¢, 2H), 1.05 (d, 6H); LCMS 289.5 (M+1)".

Step 2
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S " NCF3 OO0 OH

4-[4-(4-Trifluoronethyl -benzyl)-pi perazi ne-1-sul fonyl]-indan-2-carboxylic
aci d: The conpound 4-[ 4-

(4-trifluoromethyl-benzyl)-pi perazi ne-1-sul fonyl]-indan-2-carboxylic acid
was synt hesi zed according to the procedure in Exanple 95, using piperazine
and 4-(trifluoronethyl)-benzal dehyde. 'H NVR (400 WHz, CD30D) 6 7.82-7.73
(m 4H, 7.62 (d, 1H), 7.54 (d, 1H), 7,38 (t, 1H), 4.47 (s, 2H), 3.54-3.48
(m 5H), 3.46-3.35 (m 2H), 3.32-3.22 (m 6H); LCMS 469.5 (Ml )'. EXAVPLE

98 QG 0 CF3
A- [ 4- ( A4-Tri t[fluqd%!ﬁ% 1']-4 64-tr1ﬂBoromet oy-beHZﬁléFr ezrasz-_ -snilfém II]fmdan-f ]:arbox:y('ilc acdz car boxyl i o

acid: The %wam@ 44 cis-2, 6- (¥ imethyl-4-(4- tnﬂuoromethoxyl—benzyl) -piperazine-1-sulfonyl]-indan-2-
[ 4- (4-triflcarbgiveddvoxsyrtireirrg ydogrdip tpthy aeedne inl Exgnplef7@wripk $is-§. hdaakyBl-Gar boxyl i ¢

aci d was syil.BeRksabeRARALRY Hmhbtmmr @ﬁ@ﬁy%mlmﬁxaﬁpm 9@(35. Ea)

i per azi ne

o peracin mwgw%aﬁz%s%h g LAl P Ll 1)
3.32-3.22 (FMSEHSMEQMS 484.9 (M1l) . EXAMPLE 99 NOCF3 \ | ~N\ 100
pN~ OH

4-[cis-2,6-Dinmethyl-4-(5-trifl uor oBAMBAESSyri di n- 2-yl ) - pi perazi ne-1-sul fony
| ]-1ndan-2-carboxylic acid Step N N 2-Brono-pyridin-5-ol: To a
onlNc ci .5 g, 43.48 mol) in THE

g, o28- nmo CRpw se with stirring at 0
d (% 6* g, - 93.33 nmmol ) was added dropwi se

(180 nL) was added oxydol (8.8
C. After 10 m nutes, acetic

4-[cis-2,6-Dimethyl-4-(4-trifluoromethyl-benzyl)-piperazine-1-sulfonylj-indan-2-carboxylic acid: The
compound 4-fcis-2,6-dimethyl-4-(4-trifluoromethyl-benzyl)-piperazine- 1 -sulfonyl]-indan-2-carboxylic acid
was synthesized according to the procedure in Example 95, using 4-(trifluoromethyl)-benzaldehyde . 'H
NMR (400 MHz, CD;0D) 8 7.78-7.62 (m, 5H), 7.47 (d, 1H), 7.32 {t, 1H), 4.41 (s, 2H), 4.21-2.15 (m, 2H),
3.52-3.36 (m, 5H), 3.34-3.22 (m, 4H), 1.52 (d, 6H); LCMS 497.5 (M+1)".

EXAMPLE 97

ISASW

Y

o ©
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4-j4-(4-Triflroromethyl-benzyl}-piperazine-1-sulfonyl]-indan-2-carboxylic acid: The compound 4-[4-
(4-trifluoromethyl-benzyl)-piperazine-1-sulfonyl]-indan-2-carboxylic acid was synthesized according to the
procedure in Example 95, using piperazine and 4-(trifluoremethyl)-benzaldehyde . 'HNMR (400 MHz,
CD;0D) 6 7.82~7.73 (m, 4H), 7.62 (d, 1H), 7.54 (d, 1H), 7.38 (1, 1H), 447 (s, 2H), 3.54-3.48 (m, 5H),
3.46-3.35 (m, 2H), 3.32-3.22 (m, 6H); LCMS 469.5 (M+1)".

EXAMPLE 98
Oy
N
A . ?
oo CFs

OH
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overnight at roomtenperature. The product was precipitated after addition
of NaHSO3 and NaHCO3. The resulting solution was extracted with EtQAc (3 x
80 nL) and the organic |ayers were conbined and dried over MgSO4. The
sol vent was concentrated to give 7 g (88% of 2-bronmo-pyridin-5-ol. Step 2
OCF3 Br N 2-Brono-5-trifluoronethoxy-pyridine: Into a 50 nL seal ed tube
was placed 6-bronmopyridin-3-ol (2.5 g, 14.37 mmol), perchloronethane (6.6
g, 42.86 mmol) and antinony pentafloride (101 g, 465.44 mmol). The
resulting solution was heated at 150 C for S hours. After cooling to room
tenperature, the reaction mxture qured | i .
neutralizéd*ﬁf?ﬁmﬁaFﬂPﬁﬁﬁﬁgk e eéﬂgégﬁf?%ﬁgcgg%ﬁ¥fgﬁ’%gﬁﬁg§?¥§cted with
Et OAC ( 10Q¢-(#rifkorpetimmpecbenziibpipsrageeny el opdlples 2o inasd “a P iEP L BVEr  Mysou.
The 50l Ven myyase®enGRipleat, thg pib@azaé. f'B NURGIOD YEE.ZDYIR) § 370-7.60 (m, 3H), 7.54
2-bromo-5-(triflL h Raislh BNy, SPH,8Rs-33HRED) 5 315 20N 6x0; f.CRO
cis-3, 5- D(%{I%’HZ??%E %?%)Fﬁi?(%%y’gée%ﬁ%xyﬁyri didr-;(- gi?))/i ) - pi perazi ne: The
conpound d$%9@¥@=tinethyl-l- (5-trifluoromethoxy-pyridin-2-yl)-piperazine
was synthesized according to the BreMBeite described in Exanple 26 using
2-brono-5-(trifluoronet hoxy) pyrd n anéﬂgij}266-dinethylpypirerazine. Step
AR
on

4 4-[cis-2,6-Dinethyl-4-(5-tri
e % ul
o]

ronet hyl - pyridi n-2-yl) - pi per 3
The conpound C
4-[cis-2,6-dimethyl-4-(5-tridgd uoronmet! ryl -pyridin-2-yl)-piperazine-I-sulfon
yl']-indan- 2-carboxyl,ic, aci S, voink 651 aGrehdjRGnkurbigicpEocedure in
Exanpl e 7g--EERRRN ‘2‘1’65“%?’“&%%%? ng?.pégg’(es, o ST (g‘,@l ),
7.47-7.42 8%k 2H), 7.33 (t, 1H), 6.77 (d, 1H), 4.24-4.18 (m |H),
4.12-4.00 (iﬂif%%108.56-3.52 (m 211), 3.41-3.25 (m 3H), 3.03 (dd, 1H)

CF
]-ina an- 2-carboxylic acid:

2.95 (dd, 111), .39 (d, 6H); LCM5 500.5 (14+1)'. EXAMPLE 100 S HO O
~N\ OCH&"NN"OS\IY {5-[cis-2,6-Dimethyl-4-(4-trifluo

ro mét h 0>r<]y 'zpélﬁxﬂéiﬁ))r%iﬂis% 2% kdlRsd of Ebtbhd@MMinl3=peRZoaciihd s & e phena3ay| } - acetic

acid: The conpoun ise with stirring at 0 °C. After 10 minutes, acetic

{5-[cis- 2,(68-03:&?7’@15 RYPLoAY 434 5 Y 0P %‘ﬁ%‘?twﬁgyg-sg)rﬁlégnzl )-pi E_errg;ui Me-1 - suifonyl ] -
acid (5.6 g, 93.33 mmal) was added dropwise with stirring at °¢. The résulfing soldfion was stirred

overnight at room temperature. The product was precipitated after addition of NaHSO; and NaHCO;. The
resulting solution was extracted with EtOAc (3 x 80 mL) and the organic layers were combined and dried

over MgSO,. The soivent was concentrated to give 7 g (88%) of 2-bromo-pyridin-5-ol.

Step 2

Xy OCF3
L
Br N

2-Bromo-5-trifluoromethoxy-pyridine: Into 2 50 mL sealed tube was placed 6-bromopyridin-3-01 (2.5 g,
14.37 mmol), perchloromethane (6.6 g, 42.86 mmol) and antitnony pentafloride (101 g, 465.44 mmotl). The
resulting solution was heated at 150 °C: for § hours. After cooling to room temperature, the reaction mixture
was poured into ice water and neutralized with saturated KOH. The resulting solution was extracted with

EtOAc (100 ml x 2) and the organic layers combined and dried over Mg8O,. The solvent was concentrated

to afford 0.1g (2.9%) of 2-bromo-5-(trifluoromethoxy)pyridine.

Step 3

Faco—Cr?—N/:%H
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benzo[ b) t hi ophen-3-yl }-acetic acid was synthesized according to the
procedure in Exanple 47, using cis- 2,6-dinethyl pi perazi ne and
1-bronmo-4-trifluoromethoxy benzene. 'H NVR (400 MHz, CD3CD) 6 8.46 (s,
114), 7.94 (d, 1H), 7.84 (d, 1H), 7.73 (s, 111), 7.04 (d, 2H), 6.81 (d,
2H), 4.24-4.20 (m 2H), 3.91 (s, 211), 3,27-3.25 (m 211), 2.56 (dd, 2H
1.47 (d, 611); LCVS 528.9 (M+l) . EXAMPLE 101 SCF / a NJ OSO O ™
4-[cis-2,6-Dinmethyl-4-(4-trifluoronetlrylsul fanyl -phenyl)-pi perazine-i-sulf
onyl ] -i ndan- 2 carboxylic acid: The conpound

4-l[cis-2, 6:.d Capé,hé-n(.ﬁkm;o;%%gg;rfam@}.mllp%%ea@%lmmaﬁ,@le359;ngt@§;a2| ne-1-sulfo

nyl ) - |ndan hesi zed acc to the procedure in

Exanpl e 265-rifjeoramghesy- §1"‘2‘“@—Y')6‘P%t“ﬁw HPBPH 27oREngR e procedure deseribed in

1- br onp- 4-Hxdnpief2b wive oemd-F-(ui faerbricthpioyridive srd einrd6-dimphyvRre(Ed®0 Mz, CD3CD)
67.71 (d, 1H), 7.50-7.44 (m 3H), 7.33 (t, 111), 6.91 (d, 2H), 4.22-4.19
(m 1H), 4,0 402(m 111), 3.62- 3,50 (m 41-1), 3.41-3.22 (m 3H), 2.91

(dd, 1H), 1.45 (d, 6H); LCVS 514.9 (M1) . 91 EXAMPLE 102 0
CF3 |/ | Mr{pls@q lmmyl- muoromethyl-pyrld1n-2~yl)—p1perazme -1-sulfonyl}-indan-2-carboxylic

4- [ 4- ( - Tr iakill:uDe campbun dseleispladimpthy 4 tpbraritveriwidisgdyi-prrydhe--ntdanl-Rdaear boxyl i ¢
acid: The 2Q9WEHQL% Wi £yﬂfhﬂSlZBd according to the procedure in Example 79. "H NMR (400 MHz,

(oL oG RO e P ol ol s Bgsigony 1 el

was synthé%?
1- br ono- 4402%PG@U%9éﬁéﬁﬁﬁwy¥ﬁééh%§ﬁ@3HLHWNWR”@4Eﬁ(%#EDIéiﬂdﬁﬁl‘@§7 61 (d,

1H), 7.52 kg, 7.38 (t, 1H), 7.10 (d, 2H), 6.96 (d, 2H), 3.59-3.54 (m
OH). 3.42-327 (m 3H), 3.25-3.18 (m 8H): LOMS 470.9 (Mrl)'. EXAVPLE 103 |

gl C: d EXAMPLE 100

{5-[cis-2,6-Dimethyl-4-(4-trifluoromethoxy-phenyl)-piperazine-1-sulfonyl]-benzo[b]thiophen-3-y1}-
acetic acid: The compound {5-[cis-2,6-dimethyl-4-(4-trifluoromethoxy-phenyl)-piperazine-1-sulfonyl]-
benzo[b)thiophen-3-yl}-acetic acid was synthesized according to the procedure in Example 47, using cis-
2,6-dimethylpiperazine and 1-bromo-4-trifluoromethoxy benzene . 'H NMR (400 MHz, CD;0D) & 8.46 (s,
1H), 7.94 (d, 1H), 7.84 (d, 1H), 7.73 (s, 1H), 7.04 (d, 2H), 6.81 (d, 2H), 4.24-4.20 (m, 2H), 3.91 (s, 2I1),
3,27-3.25 (m, 2H), 2.56 (dd, 2H), 1.47 (d, 6H); LCMS 528.9 oY,

EXAMPLE 101

OH .
4-[cis-2,6-Dimethyl-4-(4-triftuoromethylsulfanyl-phenyl)-piperazine-L-sulfonyl]-indan-2-carboxylic
acid: The compound 4-[cis-2,6-dimethyl-4-(4-trifluoromethylsuifanyl-phenyl)-piperazine-1-sulfonyl]-
indan-2-carboxylic acid was synthesized according to the procedure in Example 26, using cis-2,6-
dimethylpiperazine and 1-bromo-4-(trifluoromethylsulfanyl)-benzene . "H NMR (400 MHz, CD;0D)
57.71 (d, 1H), 7.50-7.44 (m, 35, 7.33 (¢, 1D, 6.91 (d, 2H), 4.22-4.19 (m, 1H), 4.06-4.02 (m, 1H}, 3.62-
3,50 (m, 4H), 3.41-3.22 (m, 3H), 2.91 (dd, 1H), 2.82 (dd, 1H), 1.45 (d, 6H); LCMS 514.9 (M+ 1)

91



HO o' SO0 O

6-[4- (2, 4-D chl oro-phenyl ) -ci s-2, 6-di net hyl - pi perazi ne-1-sul fonyl ]-indan-1 -
carboxylic acid: The conpound

6- [ 4- (2, 4-di chl or o- phenyl ) -ci s- 2, 6-di net hyl - pi perazi ne-1-sul fonyl]-indan-1I-
carboxylic acid was prepared foll owed the procedure for Exanple 26. 'H NWR
(400 MHz, CDCI3), S 7.90 (s, IH, 7.72 (d, IH, 7.36 (d, 1H, 7.35 (s,

1H, 7.10 (d, 1M 6.80 (d, 1H), 4.25 (m 1H), 4.11 (m 2H), 3,17 (m 1H),
2.99 (m 311), 2.64 (dd, 111), 2.47 (m 3H), 1.55 (d, 6H). EXAWPLE 104 CF3

\' N~ HOO0OS O O £ 102
6-[ ci s-2, 6-Di net hyl - 4-(4- trlfluoronEt%yI pheqyl) pi perazi ne-1-sul fonyl]-ind
an-1|-carboxylic acid; The conpound “CF,

6-[cis-2,6-dinethyl-4-(4-trif|
an-|-carboxylic acid was prepe
NMR (400 MHz, CDCl3), 8 7.89
(d, 111), 6.78 (d, 211), 4.2

Qr onet hyl nyl ) - pi perazi ne-1-sul fonyl]-ind
folpbmed the procedure for Exanple 26.'H
td 7.77 (d, 92 1H), 7.42 (d, 211), 7.32
0’1“p|), 4.11 (in, 2H), 3.36 (m 2H), 3.09
(in, 1H), 2.94 (in, IH, 383 (m 111), 2.77 (m 1H), 2.44 (in, 2H), 1.44
(d, 6H). EXAMPLE 105 CF3 \ NBHvV O-S-OY OH '

4-[cis-2,6-Dinethyl -4-(4-trifluoronethyl - phenyl ) - Elpera2|ne I-sulfonyl]-lnd
an- 2- car bdX[§/'F ’péﬂua@fnefhole-nlépnyl)cmﬁldsulfonyl}—mdan-z-carboxy ic acid: The compound 4-[4-

4- [ ci s- 2, Guidhueretdhyty-plenflipiferakifie lralfcoyiis tdanst-caplrertiodcyl wisi spétiegzd sveordingoul f onyl ] - i nd
an- 2-car b%xﬁlobéaure laﬁiaﬂlpm\@asmpg RO Rk dn@WR - vhR@e P H@@ﬁ&tﬂﬂo@ﬂizafm@ﬂ)aﬁpl e 79.

"H NVR (490 1 7.30
(d, 111§ 6?3@2 I)H’E %%?‘é‘ ﬁﬂéﬁ%ég"tﬁ?#g??ﬁé‘%‘}"542?%9(‘“2%” 3.39 (in,
3H), 3. 29261&;18@1&1&) LC@S@@Q(%II .83 (dd, IH), 1.48 (dd, 6H). EXAMPLE
106 OHO\ O

EXAMPLE 103

C
Y\ngj
N cl
d;%b\rJ

6-{4-(2,4-Dichioro-phenyl)-cis-2,6-dimethyl-piperazine-1-suifonyl]-indan-1-carboxylic acid: The

HO 0

compound 6-[4-(2,4-dichloro-phenyl)-cis-2,6-dimethyl-piperazine-1-sul fonyl]-indan-1-carboxytic acid was
prepared followed the procedure for Example 26. 'H NMR (400 MHz, CDCl5), 6 7.90 (s, 1H), 7.72 (d, 1H),
7.36 (d, 1H), 7.35 (s, 1H), 7.10 (d, 1), 6.80 (d, 1H), 4.25 {m, 1H), 4.11 (m, 2H), 3.17 (m, 1H}), 2.99 (m,
3H), 2.64 (dd, 1H), 2.47 (m, 31, 1.55 (d, 6H).

EXAMPLE 104

\I/\N
_N
d;%b\r)

6-[cis-2,6-Dimethyl-4-(4-triflucromethyl-phenyl)-piperazine-1-sulfonyl] -indan-1-carbexylic acid; The

HOO

compound 6-{cis-2,6-dimethyl-4-(4-trifluoromethyl-phenyt) -piperazine-1-sulfonyl J-indan-1-carboxylic acid
was prepared followed the procedure for Example 26, "H NMR (400 MHz, CDCl3), 8 7.89 (5, 1H), 7.77 (4,
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4-[4-(4-tert-Butyl - phenyl)-cis-2, 6-di nmet hyl - pi perazi ne-I -sul fonyl ] -i ndan- 2-
carboxylic acid step 1 HN ,N
1-(4-tert-Butyl-phenyl)-cis-3,5-di nmethyl -pi perazine: To a sol ution of

ci s-2, 6-di net hyl pi perazine (1g, 8.7 mml) in toluene (35 nL) was added
4-(tert-butyl)bronobenzene (1.86 g, 8.7 mvl), followed by BINAP (0.81 g,
1.3 mol) and t-BuONa (1.5 g, 15.6 mmol) in one portion each. The resulting
m xture was degassed twice. To the m xture was added Pd2(dba)3 (0.79 g,
0.87 mml) in one portion and the mixture was heated to 100 C overni ght.

The reacti o, MQ J 5&&)97 3‘@@5}}6%% @%rb%zéﬁﬁiﬁ)tﬁ”ﬂﬁ%@ HGSm%ﬁ??r ok }@%@d Wi th

et hyl acetate( , and brine (Ix 50
m), dri ed(”b\}lé)r283l(152§)€ﬁ7 Shd e SATEN TR AE % vacuo. The resi due was purified
by silica gel columm chronmatograph 0-20% MeCOH in dichl oronet hane) to
afford 0.8 g 1-(4-tert-Butyl-phen [81% 5_di net hyl - pi perazine. 'H NVR 93
(400 MHz, CDCI3) S 7.29-7.26 (m 2H) 6. 88-6.86F{m 2H), 3.49-3.46 (m 2H),
3.08-3.00 (in, 2H), 2.33- 2.27 (m 2H), Z‘TH, br), 1.29 (s, 9H), 1.13
(d, 6H). Step 2

4-[4-(4-tort-Butyl -phenyl)-cis;
- carboxylic acid; The conpoun
4-14-(4-tort- butyI phenyl ) -
carboxylic acid was synthesi

N

cdinet) |yl -pi perazine-1-sul fonyll-indan-2
=2, 6-di et hyl - pi perazi ne-| -sul fonyl ] -i ndan- 2-
’é)g according to the procedure outlined in

Exampl e 79 Hﬁ Iy %Qn gﬂﬁf?-h%[ug Lelxr}é)tﬁé a%ngﬁguﬂyngl]-m%§n—%cfarbox e acid; The

l-(4-tort- uty Cl S- 'ne o rom Step |
above. 'H ‘NW“ eth uogwm?thyylihextya p1pg_rﬂ)ne-1-7.ﬂfan71]-(r6an~ cirb%c)rhc 7.34 (t,
1H), 7.24 4d, wasairaaaredﬁoimed@dpm@&d)e fordixdbtpted9. INNIRT40d Mz, CDA,)027%(,00). (48 | H) ,
3 54 (d, 2@3‘)2;H)34<%} 13{),2@3(6@{) &4, 28y, £5 hdeh, 4.4dth; 118339 1330 3ml- 51 (d,

1. 50 {83562 by 05 510098 cllj}%%ﬁal%d;)nwﬁ o B8Rkt %
4[4(4C:I|(S’ro%2t ? 5%
et hyl - pyridin-2-yl)-cis- 2,6 d| met hyl - pi perazine-1-s info nyl]-indan-2-
carboxylic acid Step 1

EXAMPLE 106

HO' :Ostle\
0 /\\/NO%

4-[4-(4-tert-Butyl-phenyl)-cis-2,6-dimethyl-piperazine-1-sulfonyl]-indan-2-carboxylic acid
Step 1

\mcg
r

1-(4-teri-Butyl-phenyl)-cis-3,5-dimethyl-piperazine: To a solution of cis-2,6-dimethylpiperazine (I g,
8.7 mmol} in toluene (35 mL) was added 4-(tert-butyl)bromobenzene (1.86 g, 8.7 mmol), followed by
BINAP (0.81 g, 1.3 mmol} and £-BuONa (1.5 g, 15.6 mmol) in one portion each. The resulting mixture
was degassed twice, To the mixture was added Pdy(dba); (0.79 g, 0.87 mmol) in one portion and the
mixture was heated to 100 °C overnight. The reaction mixture was cooled to room temperature and
extracted with ethyl acetate (3x 100 mL), washed with water (1x 100mL), and brine (1% 50 mL), dried over
Na,SO, and concentarted in vacuo. The residue was purified by silica gel column chromatography (0-20%
MeOH in dichloromethane) to afford 0.8 g 1-(4-tert-Butyl-phenyl)-cis-3,5-dimethyl-piperazine. 'H NMR
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Cl OH d N (4,6-Dichloro-pyridin-3-yl)-nethanol: To |ithium al um num
hydride (2.4 g, 64 mol) and al um num chloride (17 g, 128 mmol) in Et20
(200 nL) at 0 C was added a sol ution of nethyl 4,6-dichloronicotinate
(13.1g, 64 mmol) in Et30 (100 nL) dropwi se with stirring. The resulting
solution was heated at reflux for one hour. The reaction m xture was
quenched with 100 nL of HOice. The resulting solution was extracted with
Et OAc (2 X 500 nL). The organic |layers were conbined, dried over-Na, S04 and
concentrated in vacuo to afford 4.5g (43% of

4, 6-di chl d | t
A e
(4 6- di chlzar ep9mi HisKLEREY I 3rfetMadeld 9. g, 39 nnDI) in CCl4 (200 ni). was

added sul furyl dichloride (120 nL) dropwise with stirring. The resulting
sol ution Q@s heated at reflux overnight. The m xture was concentrated and

the pH wa justed to the additi The resul ting
sol ution WdéUeRtPEErRgY %%P?T%%&mrﬁuﬁﬁl6ﬂpﬁﬂdmhkg¢%%§ﬂé;&& ani c | ayers were
conmbi ned anel cahpoudl 4@ fert NAP-BBAD-cIFHE- dm@@ﬁmm@a%é-smﬂ]ﬂd@& O RS gel

colum ¢ wanmﬁeQ%da&E}Mugtt@thaﬁnfc@ﬁﬂ ovklindd ify E4aki@®¥y9 @fng indane-2-carboxylic acid methyl

2, 4-di chl or o- t"(%_tep%lu%l Pg{TgFﬁ 3@& 1).0913_4 }gﬂa% obthddRrord sfep 1 Fpdve. GE wMR (400

2, 4-Di chl 5?““”‘5‘1 - 0 e ged with
ni trogen é@ﬁ%gﬁﬁphﬁ7ﬁ($1H87%ﬁﬁ&%¥7§ bﬂﬁ?gﬁfé?%ﬂb @;f%% Pm4§9%m .9g, 3.00
mol ) and 480 (715, 3.53 6L BO 3AHBISYmiES 2 FEEd 88 Bt (WeiED.E5! &r‘*)llﬁ 4PHE reaction
m xture wasegaeh.ed and quenched by the adding 50 g of H20/ice after
cooling. The pH was adjusted to pH=8 by the addition of NaHCO3. The
resulting solution was extracted with EtOAc (2 x 100 ni). The comnbined
organic layers were dried with Nﬁgewdéﬁd'concentrated in vacuo to give 0.5
g (62% of 2,4-dichloro-5-(trifluoronethyl)-pyridine. Step 4 C HN N--

- CF, 0
HO : O;
P

/K/N | N\
P
Cl
4-[4-(4-(3!110ro~5-triﬂuoromethyl-—pyridin~2-yl)-cis-2,6-dimethyl-piperazine—l-sulfonyl]-mdan—z-
carboxylic acid

CFa

Step 1
cl

I\“ OH
e

Cl N

(4,6-Dichloro-pyridin-3-yl)-methanol: To lithium aluminum hydride (2.4 g, 64 mmol) and aluminum
chloride (17 g, 128 mmol) in Et,0 (200 mL) at 0 °C was added a solution of methyt 4,6-dichlaronicotinate
(13.1g, 64 mmol) in Et;0 (100 mL) dropwise with stirring. The resulting solution was heated at refiux for
one hour. The reaction mixture was quenched with 100 mL, of H,0fice. The resulting solution was
extracted with EtOAc (2 X 500 mL). The organic layers were combined, dried over Na,S0;and
concentrated in vacuo to afford 4.5g (43%) of (4,6-dichloropyridin-3-yl)methanol.
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N 1-(4-Chl oro-5-trifluoronethyl-pyridin-2-yl)-cis-3,5-di nethyl - pi perazi ne:
2,4-dichloro-5- (trifluoronethyl)pyridine (800 ng, 3.70 mml),
2, 6-di et hyl pi perazine (800 ng, 7.14 mmol ), and K2CB (1.0 g, 7.25 mol)
wer e added to dinethylformam de (15 nL). The resulting solution was heated
for 2h at 140 C. The reaction m xture was then quenched by the adding 50
m. of ice-water and extracted with EtQAc (50 nmL). The organic |ayers were
conbi ned and dried over MgSO4. The sol vent was concentrated and the
residue was purified using silica gel colum chronmatography to 0.2 g (18%
of 1-(4- qu4%ri
(trlfluorofret %% I ne- \X L per tStep5

4-[ 4- (4- Cl“tmlr)ti‘- {309 Phubr siEtH W[WP’?dapﬁo'iﬂ;;‘loﬁ’ i ?‘ wmsﬂ P51 - pi per azi ne
- | - sul f onydhition wed Aeate@at reiolrovaht. The mxgiedvas Prrantiglepdhind! was adJ“Sted to pH 8 by
4- [ 4- (4- Chyle QiaBiodor hidd, LS. OieRéski siyibr vikk sxtradiel) H)r B0&-(2x (6 sty | -
pi per azi ne. amc%agerg Y,éaé/co,hmﬁeﬁ'%@e% o&ﬁ&&%w r&mmasipu\mb fighgfeaccording to

t he procedt I ne -carboxylic acid nethyl
ester. ' HeNMROgEMRERS 1@(%36@0‘”@1%?5(*"7°h€g’m{“gy PJI‘ 7.42°(d, | H, 7.29
(t, 1H), 6.86 (s, | H 4.22 (m | H), 4.08 (d, 2H), 3.52 (d, 2 H, 3.34
(m 2 , s3p24 (m 2 H, 3.17 (dd, 2 H, 1.36 (d, 6 M 95 EXAMPLE 108 O
H2N ~ —NEL_OF(N OCF3

4-[cis-2,6- Ayl -4- (4-trifluoronetho)cy-phenyl)-piperazine-I-sul fonyl|-i
ndan- 2- car b ic acid amde. Thionyl chloride (42 ItL, 0.577 mmol) was
added to 4 [Cls-2,6-dinmethyl-4-(4-trifluoronethoxy-

phenyl) - plzpmioaworsemhuosdﬂeﬂl@lrwhc]me: AdenelXexdtsd rbopmekd wihatpgs (c250nafgf; 0. 502 Mol )

in THE (4 Pilﬂgro ?‘Etndﬁlgrotgetltgg pyndlnb(oag'g odzﬂﬁ‘dib aEcp.S@ﬁsQﬂé B@G08HEhol) Whiiekll AR °01 Xt Ur e was
\'

Ly br s ot aeot e et PR L for R Gob s acded. The

t enper at umes adiusid ée pEot rtticodtitinns NS TE??PFE‘@W’&SP[%‘%H“&%?E&“T?&FW FPétBy silica gel
col um  chrigymeah).ags @pbiyed 6:@mi2 Oy do Me@htdivith Mgog bldosmonmetid anego beivat Sor d

4-[cis-2, 6 4= (4 ahet hoxy- phenyl) - pi perazi ne-1-sul fonyl ] -

i ndan- 2-cg?zgégg%:a%ﬂl‘gc?g%%%ﬁ&@y? QH‘? my, 76 %. ' H NVR (400 Miz, CD30D) 5
ppm 7.71 (d, 1H), 7.47 (d, 1H), 734(t 1H), 7.10 (d, 2Hy, 6.94-6.91 (m
OH), 4.20s#pd4 (m 111), 4 05-3.90 (m 1H), 3.54 (d, 2H), 3 41-3.21 (m
5H) . 2.77 (g/gﬁlm ®. 68 (dd, 1H), 1.51 (d. 313), 1.49 (d, 3H). LCMS. 498.7
(M )"

chln:fg-s-trnchloromethyl ynfl%e Toa so]utwn of (4,6- dwhlorOpyrldm- vyl)methanol (7g 39

/ CFs

1-(4-Chloro-S-triﬂuoromethyl-pyridin-z-yl)-cis-3,S-dimethyl-piperazine: 2 4-dichloro-5-
(trifluoromethyl)pyridine (800 mg, 3.70 mmol), 2,6-dimethylpiperazine (800 mg, 7.14 mmol), and K,CO;
(1.0 g, 7.25 mmol) were added to dimethylformamide (15 mL). The resulting solution was heated for 2h at
140 °C, The reaction mixture was then quenched by the adding 50 mL of ice-water and extracted with
FtOAc (50 mL). The organic layets were combined and dried over MgS80,. The solvent was concentrated
and the residue was purified using silica gel column chromatography to 0.2 g (18%) of 1-(4-chloro-3-
(trifluoromethyljpyridine-2-yl)-cis-3,5-dimethylpiperazine.

Step S )
4-[4-(4-Chlore-5-triflucromethyl-pyridin-2-y})-cis-2.6-dimethyl-piperazine-1-sulfonyi]-indan-2-

carboxylic acid: The compound 4-14-(4-Chloro-5-irifluoromethyl-pyridin-2-yt}-cis-2,6-dimethyl-
piperazine-1-suifonylj-indan-2-carboxylic acid was prepared according to the procedure outlined in
Example 79 using indane-2-carboxylic acid methyl ester. 1 NMR (CDsOD) & 8.26 (s, 1 H), 7.67 (d, 1 H),
742 (d, 1 H), 7.29 (t, 1 H), 6.86 (s, | H) 4.22 (m, 1 H), 4.08 (d, 2 H), 3.52 (d, 2 H), 3.34 (m, 2 H), 3.24 (m,
2 H),3.17 (dd, 2 H), 1.36 {d, 6 H).
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N NN OOCS. N N OCF3

is-2,6-Dimethyl-I1-[2-(1Htetrazol -5-yl)-indaue-4-sulfonyl]-4-(4-trifluorom

thr oxy-phenyl )-piperazine Step 1 N 00S.N N OCF3
4 [cis-2,6-Dinethyl-4-(4-trifluo
r omet hoxy- phenyl ) - pi per azi ne-| -sui fonyl |l -indan-2-carbnritrile.
Triethylamne (200 RL, 1.4349 mmol) and phosphorus oxychloride (74 pL,
0.7939 norel) were added to a solution of
4-[cis-2,6-dinmethyl-4-(4-trifluoronethoxy-phenyl)-piperazine-I-sulfonyl]-in
dan- 2-carboxylic acid amde (254, PLQI§8105 mol ) in dichloroethane (3
m.). The reaction was stlrredfor r room 96 tenperature then directly
purified by silica gel coluR '&! ography (0-50 % Et OAc in hexanes) to
afford 4-[cis-2,6-di rrethyl--( uororrethoxy phenyl )-piperazine-1-s u
| fonyl]-indan- 2-cerbonitriel e (23 t g, " H NWR (400 MHz, CD30D) S
ppm 7.77 (d, 1H), 7.54 (d, 1171, 7.10 (d, 2H), 6.93 (d, 2H),
4.20-4.00 (in, 213), 3.65-3.60 (| 60 3.40 (m 2H) 3.40-3.20 (in,
411), 2.80-2.60 (m 2H), 1.50 (d, 6H) 480.0 (M#1l)'. Step 2 NN ~
N_N OCS, N N OCF3 OCF3
cis-2,6-Dinmethyl-1-[2-(113-tetrazol -5-yl)-indan-4-sul fonyl]-4-(4-trifluorom
et hoxy- phensid-%,ﬁ-ﬂipbrpﬂ-ﬁﬁzﬁ‘iﬂ'@wﬂﬁ@wwp@@ﬂwapﬁwh'e‘ﬁ-sulfonyll-mda“'z'carbOXY‘iC acid
4-[ i s- 2, Gmele,MBiloRRY birofde((4b-iy 6.67) Wi@EIDARIdB@X EREOY ) thyp#-pefiBBiongicky- sul f onyl ] -

Id?Sﬁ'?y |2t Icaﬁeb gﬂg&e a%nlc- - ﬁlgﬁyl]mgi’an—pcagﬁ%ﬁ’c amlj() dé 6]50t2 gllmldlﬁfﬂq}ﬁ? 4 rt[ﬂ) Qi 508 Rr ngﬁd

0.0377 ik th?frFéMF“érﬁ%?t Ff&'ﬁmﬁﬁ f?&’f*ﬂ? s %a% 1S§°8"""? ‘PE%F § Ligggfﬁfy‘lll’“?# h‘%’e upon
whi ch an qud ) iverraded dirodently todwn oot was §tirpd fonen diditi¢ndl3 hpgyeonQer@@@trenmol ) and
azidotri ”&LJML% Lv@%n &ogréntrated and purified by silica gel column chrematography (0-20 % MeOH in
dichloromethane) to afford 4-[eis-2,6-dimethyl-4-(4-trifluoromethoxy-phenyl)-piperazine-1-sulfonyl]-
indan-2-carboxylic acid amide (190 mg, 76 %). 'H NMR {400 MHz, CD:0D) & ppm. 7.71 (d, 1H), 7.47 {4,
1H), 7.34 (¢, 1H), 7.10 (d, 2H), 6.94-6.91 (m, 2K, 4.20-4.14 (m, 1H), 4.05-3.90 (m, 15D, 3.54 (d, 250),
3.41-3.21 (m, SH), 2.77 (dd, 15D, 2.68 (dd, 1), 1.51 (d, 3H), 1.49 (d, 3H). LCMS: 498.7 (M+1)",

EXAMPLE 109

OJ\/N\Q .
OCF,

cis-2,6-Dimethyl-1-[2-(1A-tetrazol-5-yl)-indane-4-sulfonyl]-4-(4-trifluoromethoxy-phenyl)-piperazine
Step 1

L
OCF3

4-[cis-2,6-Dimethyl-4-(4-trifluoromethoxy-phenyl)-piperazine-1-sulfonyll-indan-Z-carbonitrite.
Tricthylamine (200 pL, 1 4349 mmot) and phosphorus oxychloride (74 pL, 0.7939 mmol} were added to a
solution of 4-{cis-2,6-dimethyl-4-(4-trifluoromethoxy-phenyl)-piperazine-1-sulfonyl]-indan-2-carboxylic

acid amide (254 mg, 0.5105 mmol) in dichlorcethane (3 ml). The reaction was stirred for 4 h at room
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L, 0.1884 mmvol) was added and stirred at 105 C for 4 h. The reaction

m xture was cooled to room tenperature and then directly purified by
silica gel colum chromat ography (0-10 % MeOH in dichl oronet hane) to
afford cis-2,6-dinethyl-1-[2-(IHtetrazol -5-yl)-indan-4-sul fonyl]-4-(4-
trifluoromethoxy-phenyl)-piperazine (14 ng, 61 %9. 'H NVR (400 MHz, CD3QOD)
S ppm7.75 (d, 1H), 7.54 (d, 1H), 7.39 (t, 1H, 7.09 (d, 2H), 6.90 (d,
214),4.18-4.02 (m 3H), 3.89 (dd, 1H), 3.59-3.51 (in, 211), 3.36-3.31 (m
3H), 2.66-2.60 (in, 2H, 1.48 (d, 6H). LCVs: 523.11 (M+l)'. EXAMPLE 110 S\

~N- O OCF%%QPQ;I%% fhﬁly dlirc:,cﬂyl p(lzfieg ]I;;,i s]ililca l_FSI column chrom togBalphy {0-50 % EtOAc in hexanes) to J

{5-[cis-2 ‘ ronmet hox) -benzyl ) - pi.perazi ne-|-sul fonyl]-b
enzo[ b] t rﬁffergﬁécﬁﬁ:§-dweghxl~4éﬂctéﬂwowmahquhcﬂrfﬁvelpeeﬂvfslsﬂ%a?y”ﬂd4?’3“’”%"“““ 0 (@3

{5-[Ci S- 2, olicyres KR (440 ¥Hz CPiOD) Lom TREhER Y Shenzy F¥2 i Pet- R4 AE-9%sul f onyl ] -
benzo[ b] t hy; ope#tr 3o Yh, buy; BBSkb 6, 80] TE0BAS S YN Hres pE@4BoEOL I (2O t he
procedure in rrlgéﬁ\%%g H%’ilgg (5-

cl rl or osul 8Ky~ o} bf ioplren-3-yl)-acetic acid nmethyl ester and
cis-3,5-dinethyl-1-(4 trifluoromethoxy-benzyl)-piperazine from Exanpl e 95,
Step 1. ' HidWR (400 MHz, CD30D) 8 8.48 Is, 97 1H), 7.96 (d, 111),
7.88-7.80 (m 2H), 7.57 (dN,@H), 7 (d, 211), 4.60-4.50 (m 2H), 4.36 (s,

2H), 3.97 (s, 2H), 3.38-3&12 , 2.74-2.64 (m 2H), 1.55 (d, 6H);
LCMS 542.9 (Mrl)'. EXAMPLE'IN1 qg-- Iydd SN OOR OH

4-[-3(3,4-Dichl oro-benzyl)-cis-2, 658 hyl - pi per azi ne- 1-sul fonyl ] -i ndai n-2
-carboxylic acid: The conpound © N

4-1-3(3, 4-di chl oro-benzyl)-cis-2, 6- tﬁ@{zi per azi ne-| -sul fonyl ] -indain-2
-carboxylic acid was synthesized accordi 8ct.he procedure in Exanple 95

usi ng 3, 4-di chl oro-benzal dehyde. 'H NVMR (400 Mﬁz, CD30D) 3 7.67 fd, IH,
7.57 (s, Ikd)2,6-DinSH-F24BI-fetmzolHf))-indine3iGulfongiBe-(4ijitpqmethopygend)-22 (m | H) ,
4,18-4.01 ;(imazi;ké?i)'lb a&ﬂu@@r@-[zﬁa,é-ﬁibetﬁ)h‘l)l{tl-taﬂlﬁﬁmahcﬂﬁ)pl'(eﬂﬂ)—pﬁhszne—z-s%%yﬁ-_ 80 ( m 2 H) ,
2.50-2.30 (M 26 st 23 the 0SB0 B in 1dnfehB1 A9 Fus GuckdMibtiiiin okXAVRER 0312 O HO

mmol) and azidotrimethylsilane (5 pL, 0.0377 mmol). The reaction mixture was stirred at 105 °C for 20 h

upon which an additional amount of dibutyltin oxide (13 mg, 0.0281 mmol) and azidotrimethylsilane (25

1L, 0.1884 mmol) was added and stirred at 105 °C for 4 h. The reaction mixture was 0901cd to reom

" {emperature and then directly purified by silica gel column chromatography (0-10 % MeCH in

dichloromethane) to afford cis-2,6-dimethyl-1-[2-(1H-tetrazol-5-yl}-indane-4-sul fonyl]-4-(4-

trifluoromethoxy-phenyl)-piperazine (14 mg, 61 %). 'H NMR (400 MHz, CD;0D) 8 ppm 7.75 (d, 1H),

7.54 (d, 1H), 7.39 (t, 1H), 7.09 (d, 2H), 6.90 (d, 2H), 4.18-4.02 (m, 3H), 3.89 (dd, 1H), 3.59-3.51 (m, 2H),

3.36-3.31 (m, 3H), 2.66-2.60 (m, 2H), 1.48 (d, 6H). LCMS: 523.11 (M+1Y

EXAMPLE 110

f \/\‘)\]/\Q\OCFS

N
O O”S\\O

HO

{5~ [cis-2,6-dimethyl—4-(4-triﬂuoromethoxy—benzyl)-piperazine-1-sulfonyl] -benzo[b]thiophen-3-yl}-
acetic acid: The compound {5—[cis—2,6-dimethyl—4~(4-tn'ﬂuoromethoxy-benzyl)-piperazine-l-sulfony]]-
benzo[b]thiophen-3-yl}-acetic acid was synthesized according to the procedure in Example 37 using (5-
chlorosulfonyl-benzo[bJthiophen-3-yl)-acetic acid methyl ester and cis-3,5-dimethyl-1-(4-

triﬂuoromethoxy—benzjl)—pipcrazine from Example 93, Step 1. 'H NMR. (400 MHz, CD;0D) § 8.48 (s,
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OCOSNY O CFr3

4-[4-(3-Trifluonet hoxy-phenyl) - pi perazi ne-1-sul fonyl ]-indan-2-carboxylic
acid Step 1 025 O1L CF3 Toluene-4-sulfonic acid trifluoronmethyl ester: To
a solution of 2,2,2-trifluoroethanol (5 g, 50.00 mml) in nethyl ene
chloride (20 nL) was added 4-net hyl benzene-|-sul fonyl chloride (9.4 g,
49.21 mmol). Triethylamne (15 g, 148.51 mmol) was added and the resulting
solution was stirred overnight. Water (501.) was added and the resulting
sol uti on was extracted mﬁth rethylene chloride (2 X 20 m). The 98

conbi ned organic ers Iﬁ ﬁé % concentrated_in vacua to
afford 10 ¢ 77%”(% b 7§°§“§H)7t5r7i(df? drd& i 9t4ﬁ°e(Prﬁgﬁ)6éﬁ§€Hé%&1(s=fonate
Step 2 Br 2E3%38-3.20m 2By HHB-68( Z)253 (& FFIAHSSHFR MoRY) benzene: To a sol ution
of 2,2,2-trifluoroethyl 4- nethyl benzenesul fonate (3 g, 11.81 nmol) in

di et hyl formam de (20 nL) was addexaB®bEerophenol (1 g, 5.78 mmol) and

NaCH (500 ng, 12.50 mmol). The r su%i/ug oI iof) was stirred at 100 C for
ched addi ng H20 (100 nlL) and

3h. The reaction mxture was d
extracted with nmethyl ene chl or dihe conbi ned organic |ayers
were dried (Na2SO4) and concent rfat®ed, and the residue purified by silica
gel colum chromat ography (4:.20 Et OAc/ petroleumether) to provide 1.1 g

(31% of 1-bronp-3- (2,2, 2-tridy uoroethoxy)benzene. Step 3
4- { 4- 13- ( 2 423@a-DichibloterzAy- Gl Apiey PRSI In}-1 RilPON dtibiR@chrbsytichamytny - i ndan- 2- car

20}(? l[g (a(Z: gﬁp%u-ﬂﬂfll:%fpmg%% zyl) 01 -2,6- methyl-ljperazme-l sulfonyl] mdattt é'z-carboxyhc acid i ndan- 2 car

trifluoro- et F %/ “ﬁgéo zl ne- | ﬁ?ﬂf}i
boxyl i ¢ aci ¥ WS HresLe 5’&*“"3‘&?&‘35 o 1%7% 4'%"@8?95?“@“8’39‘1 |Ii[| in Exanp
26 Using i tigiHEz ZDOR bostyd. i1, @dtsdlﬁxétshwé (estl@rnmmnm%ewa@)ms 7o (d,
I H), 7.524(gk.01km b, 3903174 of, 1, 3.52H)20 (6 6802 48chthp (ul, 211)) 2.506.364n, b, 1,51 (&), 6. 47

dd, 1 H), .4 . 3. 56 2 H, 3.35 2 H, 3.21 8 H.
(EXAI\/PLEl_Dllg}D%&QS(L&@ (m 21 (m 21 (m 81

SN

R0

EXAMPLE 112

CF,

4-[4-(3-Trifluomethoxy-pheny))-piperazine-1-sulfonyl]-indan-2-carboxylic acid

Step 1

ozs’oj

CF3

Toluene-4-sulfonic acid triffuoromethyl ester; To a solution of 2,2 2-trifluoroethanol (5 g, 50.00 mmol})
in methylene chloride (20 mL} was added 4-methylbenzene-1-sulfonyl chloride (5.4 g, 49.21 mmol).
Triethylamine (15 g, 148.51 mmol) was added and the resulting solution was stirred overnight. Water
{50mL) was added and the resulting solution was extracted with methylene chloride (2 X 20 mL}, The
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"I "~ HOOS\N ~NY OCF3 Step | (/ OCF3 99
1-1odo-3{trifluoronetlioxy)benzene: To 3-(hifl uoronethoxy)benzenam ne (17.7
g, 100.00 nmol) was added a solution of NaNO2 (7.4 g, 115.62 mmol) in HO
(80 mM). HSO4 (25 g, 250.00 nmol) was added dropwise with stirring at -5
C. The resulting solution was kept at -5 C for 15 mnutes. To this solution
was added a solution of KI (20 g, 120.48 mmol) in HO (60 m) dropw se. The
resulting solution was stirred overnight at roomtenperature and extracted
with EtOAc (2 X 100 m.), The conbined organic | ayers were washed with

Na3S8/ H2O S %med %r%amc Ia%t’s were ?n%sj %\19 n%lg Tcen rate:gl r.r]zq;acgcp tQ gfg)rd llE) 7@ 9% o?% ?90 ua. The

resi due masfg umm chr omat og rap to afford 4.0
(149 of Hﬁm§4GFWﬂ ?WﬁW%mWethoxy)benzene Step 2
4-[4-(3- TristebZionet hoxy- phenyl ) - pi per azi ne-1-sul fonyl | -i ndan- 2- car boxylic

acid. The conpoundgg-|[ 4-
(3-Tiifluonet EEE phenyl) - pi per azi ne-1| -sul fonyl ] -i ndan- 2-carboxylic acid
was prepared a rding to the procedure outlined in Exanple 26 using
indane-2-c?;€W/5llc acid nethyl ester. "H NWR (CD3OD) S 7.61 (dd, | H),
7.52 (dd, 7.39 (t, 1 H, 7.26 (t, 1 H, 6.90 (dd, 1 H), 6.78 (s,

H, 6.69 (dd, 111), 3.56 (m 2 H), 3.36 (m 2 H), 3.24 (m 8 H. EXAMPLE
114 O HO QgRnids- Q\b &6 &thoxy)benzene To a solution of 2,2,2- tnﬂuorocthy[ 4-

4-{4-[4-(2 é zenesulfengr g g,qtl E‘loﬁ(rXc)b uPJ‘Se@XAfJnnJ%mE?IO m{, was a(ldedsjqaromoﬁygnol (1 g,ndan 2-car

boxylic aci onpou

4-{4-[4- (2} ?W“Pral’dfl‘f“%ﬁ%" Ié% WW(’BhW‘]M"BF%PI&W feedat OA[G T Te i ndan- 2- car

boxyl i ¢ acreettivagxturpwae paickd babcddicd BiQ (10omL)ksl opiraoeddlimethdaut thion@d3 X 5 Exanpl e

11[24U?|2ng hﬂﬂ@ﬁ@cﬁ%nﬁ@&&%w&s%e@@hed ('[’mmﬁllld c@&&n@&ed ﬁﬁ‘ﬁie residue puuf“ ied b 6 7.61 (dd.
uor.o r

| H) 75 3sal<ca acl cohumr f]')romatag/rap)%()l {Z(pﬂgﬁcy ;iggrol Ztm ﬁtﬁerﬁo proviiel g % Eﬁosmo— 5 . 3.37

(m 2 H, G28oniuppeexpipizens 10 (in, 4 H).

Step3

4-{4-[3-(2,2,2-trifluoro-ethoxy)-phenyl]-piperazine-1-sulfonyl}-indan-2-carboxylic acid. The
compound 4- {4-[3-(2,2,2-trifluoro-ethoxy)-phenyl]-piperazine-1-sulfonyl }-Indan-2-carboxylic acid was
prepared according to the procedure outlined in Example 26 using indane-2-carboxylic acid methyl ester.
'"H NMR (CD;0D)} 8 7.61 (d, I H), 7.52 (d, 1 H), 7.14 (, 1 H), 6.60 (dd, 1 H), 6.54 (1, I H), 6.47 (dd, 1 H),
4.45 (q, 2 H), 3.56 (m, 2 1), 3.35 {m, 2 H), 3.21 (m, § I}.

EXAMPLE 113
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EXAMPLE 115 '-r'N\ OCF3 N OXO O OH 100

4-[cis-2,6-Dinmethyl-4-(3-trifl uoromethoxyphenyl) - pi perazi ne-1-sul fonyl J-ind
an- 2-carboxylic acid. The title conmpound was prepared according to the
procedure outlined in Exanple 113 using indane-2- carboxylic acid nethyl
ester and cis-3,5-dinethyl-1-(3-trifluoronethoxy-phenyl )- pi perazine. 'H NWR
(Cb3OD) S 7.71 (d, I H, 7.46 (d, I H, 7.34 (t, I H, 1.25 (t, I H, 6.85
(dd, I H), 6 87 (s, I H, 6.67 (d, 1 H), 4,18 (m 111) 4. 03 (m 1H,

3.53 (d, I H, 3.41 (m 2 H, 3.35 (in, 2H) 281(dd| , 2.73 (dd,
214) 1.48

4-] 28 55 dr‘?r‘é‘r-"’ﬁ?f““ﬁf“‘t‘%“"f‘?‘?ef'ﬁ"i‘fo r %%grfﬂﬁmr ‘;g*a‘/’" "8“ Zenarﬁl e%ﬁg lpolblrf)%!?%%)l Tﬁ} | - sul f onyl
] - 1 ndan- 2-=&4 bokijdniotNe; @+ = S 563 pnmol) | ini ml). H;SO; (25 g; 250,00 mmiol) was ad

2S, 5S- Di med:pysise with ktbrir bd- 51cumlfe®d§ieﬁnb§dlutlpwab ickptrat-2 2G/fbr)15 pingey Ay thipeoiutigu ch|

oro-5-trif | or eqq@(}hhw {ﬁ'ﬁy(ﬁd gd{;gla@g m;ﬁg%%@l{ 0 mby d&)pmhﬂ&resultmg solution was _

2S, 5S- di net. Id erazi ne (? ]I .ﬁ | drordd@f @ssi um
car bonat e 5“‘(62 0'6’"‘{;% t afjrges fftm 5’“6!{71% > e Fed at 0%%8 C under

ni trogen figers Sergwdshed TP EQ(2X el dé\‘f‘*lo ﬁS?‘*é"dccHtﬁ?“”it‘?ﬂ' 63 P8 rper at ur e,
filtered thyiouighpSaldny Sicnet Biuth alhapmatthehe s.0aid%onddntrated I n  vacua.
The resid > B SheR E)'binkeﬁ by silica gel chromatography (1:0-j4:1,;

di chl or onet hane: hanol) to give

2S,5S-dinmethyl -1 -(5-trifluoronethyl-pyridin-2-yi)-piperazine: M5 (ESI):
259. 8 (MrHyep2Step 2

4- [ 2S, 5S- D et Huode{oRrdnesyl) pipers Svatsigohylpydan-dicard@ylicladid pihpempzidtel4l - sul f onyl ]
- i ndan- 2( 5?? ﬂuchtho}r?(é%'Lnlylg %9,!191 ﬁﬁ&,hyllndaf?§Eﬂoxyh@\acﬁiglaﬁépé}éh a@ording to the

4-chl oros ony car box 0,91
mmol ) and p{qccdplpm(tlrzlcc}-m};xa %246&&1%151”{;3 8 % o§§f:ﬁﬁdinaaﬂlyl e?tel Hbﬁﬁ(%{];()ﬁ)??‘pélng

2S, 55- di megdy, b.s2(& t 1 T30Gor Dnets Kyl ©)psoe (ddi D 2.7 [s) LD 8 &ddZDr?e® (80 g, 0. 58
nmol ), tri tah% ANNe{ @89 . n, 2.2 mmol) and THE (8 nL) at to room

t enperature uné nltrogen After 2 h, silica gel was added, and the

m xture was concentrated in vacuo. Purification by silica gel

chr omat ogr aphy (99:1-9:1; cHzCl , : BEAME oY gave 4-[2S, 5S-di net hyl -}-(5-
trifluoronethyl-pyridin-2-yl)-piperazine-I|-sulfonyl]-indan-2(R, S)-carboxyli

c acid nethyl ester: M5 (E§l):
HO :;
¢!

4-{4-[4-(2,2,2-Triﬂuoro-ethoxy)—phenyl]-piperazine-l—sulfonyl]-indan—2~carboxyl.ic acid; The
compound 4-{4-[4-(2,2,2—T1'iﬂuor0-ethoxy)—phenyl}—piperazine—1-sulfonyl]—indamz-carboxylic acid was
prepared according to the procedure outlined in Example 112 using indane-2-carboxylic acid methy] ester
and 1-4-(2,2,2-triftuoro-ethoxy)-phenyl]-piperazine. "HNMR (CD;0D} § 7.61 (dd, 1 ¥}, 7.53 (dd, 1 H),
7.39 (m, 4 H) 4.41 (q, 2 H), 3.56 (m, 2 H), 3.37 (m, 2 H), 3.20 (m, 4 H), 3.10 (m, 4 H).

EXAMPLE 115

\I/\N/Q\OCFa

N

0] \0
OH
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498.5 (MtH). Step 3

4-[2S, SS-Di et hyl - 4- (5-trifluoronethyl -pyridin-2-yl)-pip

erazi ne- I-sulfonyl]-lndan 2(R, S)-carboxylic acid: A mxture of

4-[2S, SS-Di et hyl -4-(5-trifluoromethyl -pyridin-2-yl)-piperazi ne-I-sul fonyl ]
-indan-2- carboxylic acid nethyl ester (97 ng, 0.19 mmol), INLIOH (2 n),
tetrahhydrofuran (8 nL), and nethanol (2 nlL) was stirred at to room
tenperature for 2 It The reaction was poured into IN HC (40 nL) and
extracted with ethyl acetate (40 nmL x 2). The conbined organic extracts

were dri Edci [C!L hhbgeﬁlg %u&gﬁetﬁ%ﬁ&ﬂs 15 Eérﬁﬁle-h-gﬂf\‘ malﬁ Qcagi;o\(ﬁxc acid.

4-12S, 5S-di trifluoromne r|d| erazine-1-sul fonyl]
"I ndan- 2(R° ec%gp%&gﬂpfe@wsaacwmgm P e S B e R 6 Ts Ty
8,12 (s, |defpoxylfe agidmephylegior(apg ois-344dimpethyl 7 (%Qﬂv(owmetbw Pherwﬂwere@w F{%MR 7.01 (app
td, 2H), cﬁ;Zmﬁ@lmll d)1m.6.428, 1:9, 734 b1, 1) 4.288149),245 (@ay HRl6l7 (A H)26B(df6 (M

i i A A S e N e R R T

3H); M5 (ESBYdd484 4 (M+H). EXAMPLE 117 11 OHt o FBC /NNN-O O
4-13-(4-Trifluoronetltoxy-phenyl )E@&D@H@ilaia bi cycl o[ 3. 3. 1] nonane- 9- sui f onyl
| -i ndan-2-carboxylic acid Step | cis-I: | - pi peridi ne-2, 6-di carboxylic
aci d hydrochl ori de: Amxture of cis-1- w» dl peri di ne-2, 6- dicarboxylic
acid dinmethyl ester (2.33 g, I \MHCI 028 ) was heated at 115 C

for 14 Ir. The resultlng ched to O Cand stirred for 2 It
The white precipitate vvasfllt écnfgdgledto gi ve
ci s-1-benzyl - pi peri di ne- 2, 6-di carboxyl}*c acid hydrochloride: M (ESI):

264.5 ( M"'ha-nS,ﬁtﬁﬂetﬁyl-4-(5-trlﬂuoromethyi -pyridin-2-yl)-piperazine-1-sulfonyl]-indan-2-carboxyklic acid

9- benzyl -3-(4-trifluoronmet hoxy-phenyl)-3, 9-di aza-bi cycl 013. 3. 11 nonane- 2, 4-d
ione: 1,1- Carbonyl diimdazole (CD; 1.2 g, 7.4 mmol) was added to a

m xt ure of#ils-1|-benzyl - pi peri di ne-2, 6-di carboxylic acid hydrochloride
(1.0 g, 3. BﬁS-mth)’l—la(S}chﬂdbrgmamln(r@@—zm})pipaltaziiet 2gideled-irifporonEiE-PyTidiee ur e was

heat ed at é’&@ng el mm%f)tzﬁlés dRetiYi-PperadnsTiOkdidbioRite Qfo pb-d dinhdh)| pepfsnmesdenasy ani | i ne

(600 g, 3 émmol angﬂgﬁggacﬁwgahe&ed @b é’@&rni%%gﬁg@ 5'ﬁ‘f’lth91rmx§113w§sddl tional 2 h,

CDI (500 evol ut| on After an
addi t i onal aligwepto cpohiaropm Eparaie. (s %H"F%\%EF ity dighiesmetigre; apd CoRBIRENE r at ed,
di | uted wibdio elhhptiduassipatied Hy 3R sertlorangaphn@dhéd; deplpam@ragenpei@el 100 nL x 2).

The organi g, §,§(§Sfd%ﬁxy1%§-mg£dro%gmyl-§:§ridﬁl@ry@gsperﬁ.&@m@ﬂ’l)aﬁﬁ@(M-@Dd purified by
silica gel chromatography (1: 4:1; hexanes:ethyl acetate) to give

9- benzyl - 3-(4-trifl uoronet hoxy-
phenyl ) - 3,%pdi aza- bi cycl o[ 3. 3. 1] nonane- 2, 4- di one: M5 (ESI ) . 405.4 (MtH).
Step 3 4-[28,55-Dimethyl-4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-indan-2(&,8)-carboxylic
acid methyl esters A solution of 4-chlorosulfonyl-indan-2(R,S)-carboxylic acid methyl ester (250 mg,
0,91 mmoal) and THF (2 mL) was added to a solution of ZS,SS-dimethyl-l-(5-triﬂuoromethyi-byridin-2~yl)-
piperazine (150 mg, 0.58 mmol), triethylamine (6.30 mL, 2.2 mmol) and THF (8 mL) at to room
temperature under nitrogen. After 2 h, silica gel was added, and the mixture was concentrated in vacuo.
Purification by silica gel chromatography (99:1—9:1; CHyCly:methanol) gave 4-[25,55-dimethyl-4-(5-
trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-indan-2(R,S)-carboxylic acid methyl ester: MS (ESI):
498.5 (M+H}.

Step3
4-[25,58-Dimethyl-4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-indan-2(R,S)-carboxylic
acid: A mixture of 4-[25,55-Dimethyl-4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl}-indan-2-
carboxylic acid methyl ester (97 mg, 0.19 mmol), IN LiOH (2 mL), tetrahydrofuran (3 mi.), and methanol
(2 mL) was stirred at to room temperature for 2 h. The reaction was poured into 1N HCI (40 mL) and

extracted with ethyl acetate (40 mL x 2), The combined organic extracts were dried, filtered, and
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3-(4-trifluoronetho)cy-phenyl)-3,9-diaza-bi cycl o[ 3, 3. 1] nonane- 2, 4-di one: A
m xture of 9-benzyl -3-(4-
trifluoromethoxy-phenyl)-3,9-diaza-bi cycl o[ 3. 3. 1] nonane- 2, 4-di one (120 ng,
0.3 mol), 10% Pd/C (20 ng, 0.02 nmol Pd), ethyl acetate (8 niL), and
ethanol (2 nmL) were stirred vigorously under an atnosphere of H . After 2
h, nore ethanol (2 nmL) was added. After an additional 16 h, the reaction
was filtered through 102 Celite and concentrated to give

3-(4-trifluoronet hoxy-phenyl)-3, 9-di aza-bi cycl o[ 3. 3. 1] nonane- 2, 4-di one: M5
g E(S|4) : r?%%gc?%ﬁ%{%%%m&o F%ﬁzeil S ne (s triﬂucbomethy]-pyrfdm 207 Jpcramne o
3-(4-trifivbr amcnwywa% c4@0héﬂ?dplé§%d%lﬁé%qsd{%%2 3 [ Rloh¥Hd2 8 4- di one (80
ng, 0.25 mmlf,')lz@mbjh-i&d (18, bl @appraiszEh @at @diEa 6270, THEA Ghdanm0, 482-5@| ut i on of

EIS?S?A;ZO( }ﬂ 3-%"5:3 9 2ﬂl) 963,008, sEiTBb.2 0R%, 3ﬁp|ﬂ@d2 DLRPW, $&.07804,em, 40 min, 6N

vol ution). After an
addi ti onal * él?ﬁ“‘r’lm)toﬁé(d %’gg&\tgn?@h}é(gg%gﬁ)oure to I'N NaCH (8 nL) and
extracted with dichloronethane (30 nL x 2). The conbi ned organic extracts
were dried, filtered and concent r exadriiEaigi ve
3-(4-trifluoromethoxy-phenyl)-3,9-di aza- pi cycl ¢f 3. 3. 1] nonane: M5 (ES!:
287.5 (MtH). Step 5

4-[3-(4-trifluoronethoxy-phenyl)-3, 9-di cydHo[ 3. 3. 1] nonane- 9- sul fonyl ]
-indan- 2-carboxylic acid ny -Q@- ,g:g:;,\, -@i xture of
3-(4-trifluoronethoxy-phepy) - 3,.9- di - cycl o[ 3. 3. 1] nonane (60 ng, 0.21

mmol ), 4-chl orosul fonyl -i ndan-2(R, 5)-carboxylic acid nethyl ester (120 ny,
0.44 mmol ), potassium carbonate (200 ng, 1.4 mmol), and acetonitrile (3
n) were hﬁﬁ&ﬁﬂ'ﬂﬁ&rmﬁ@hoﬁf lghgl'iyl)% 9blla7i:[lh%clﬂﬂ3 X { W rnSneWaBIfonflj-hda2e6 bédpicatgh Celite,
concentrated, and purified by silica gel chromatography (9:1-+4: 1

hexanes: et hyI acetate) to give

4-[ 3- (4-t rit#lluor onet hoxy- phenyl ) - 3, 9-di aza- bi cycl o[ 3. 3. 1] nonane- 9- sul f onyl ]
-i ndan- 2- garkoxygigesdincdicarbbiyld acid dpdschlolids: { BBk of FADcByHpidne-2.8t ep 6

4-[ 3- (4- trdJanwfcqaﬁln%vemma@ﬂsgla)mlﬁbn%nmza@czmngw Rk Budiorenanand- sul f onyl |

-indan-2-carh ] c ac

of 4-[ 3- (4- rfsfﬂiqu P?)Wéf‘ﬁg%/(ﬁﬁ%ﬁ )%[n)ac[ Zéu Tuawhitc prec;p:tate as 1 ere:g al}fi]dﬁ%:lrt]% gr:]\fés 9- sul f ony
| ]-indan- %S-ldalﬂﬁmwwdlnez@té{?ﬂd’ﬂwé*tﬁfi'ﬂlhb’dé’g‘t“é*ﬁe MﬁSESHg% 6%‘;‘3 mmol ), INLiOH (2
m.), tetrahydrofuran (8 nL), and nethanol (2 nmL) was stirred at rt for 3
h. The reagti,on was poured into IN HCl (40 ni) and extracted with ethyl

gﬁgt g;[)ﬁ C((;)r&-lreg_ztybh(41trglugrow%h(%gfr)rlglny?)%di’—d?ﬁ[zg glgglclct;:liig)f]tngn%gt}-ls 4- ch\oe r'el péair eﬁiy] filtered,

trifl uor onditianly (e A 7y-n8rod) weh addedito b inpsppies] b3l 3=y pipgifid S gicaiorHidny | 1 - i ndan- 2
- car boxyl |a@1dﬁﬁl‘0€l}londd'(|ﬁ\h/83 34(1419@)aM'quarD[\ﬁ®LIﬁ3\) and@ N7 ThOniftale wab heattd 5t 100. 52 (d,
1H), 7.38 (t Ldn, o oo 1(4(1 ﬂL%H)n ho@yalitfin éé@ b9 mtor ks doxehé (2l was2H)
3 Va3 67 TR s i okl M f :%qg(ic%%?eg{%ch f0.96:2.86 (m
oH), 2, 26-3defMiprgp adgiop ‘2"1CDé65° fig %* D WA 3 B P AW . M5 (ESI):
511.4 ( Vi Hjiditional 1 b, the reaction was allowed to cool to 1, concentrated, diluted with ethyl acetate (120 mL) and

washed with 0.5N HCI {100 mL x 2). The organic extract was dried, filtered, concentrated, and purified by

silica gel chromatography (1:0—4:1; hexanes:ethyl acetate) to give 9-benzyl-3-(4-trifluoromethoxy-
phenyl)-3,9-diaza-bicyclo{3.3.1Jnonane-2,4-dione: MS (ESI): 405.4 (M+H).

Step 3
3-(4-trifluoromethoxy-phenyl)-3 ,9-diaza-bicyclo[3.3.1lnonane-2,4-dione: A mixture of 9-benzyl-3-{(4-

trifluoromethoxy-phenyl)-3,9-diaza-bicycla[3.3.1]nonane-2 4-dione (120 mg, 0.3 mmol), 10% Pd/C (20
mg, 0.02 mmal Pd), ethyl acetate (8 mL), and ethanol {2 mL) were stirred vigorously under an atmosphere

of Hy. After 2 h, more ethanol (2 mL) was added. After an additional 16 f, the reaction was filtered through
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Addi tional conpounds can be nmade using the nethods described above. It is
expected that these conpounds when nmade will have activity simlar to

t hose that have been nade in the exanpl es above. Such conpounds have the
structure A-B-C-D, wherein: Ais selected fromthe group consisting of 103
Ho / N/ O OHO O NHO0=S=0 0=5=0 2 0 OO p O pPpHOS HZNS-O 0' O
HOO\ O\ 0\, OO,S20O\\r 01180 O HZNHO HZN Sp 0 S,0 SO O pi 2
pp0i.t O HOH2NHO S~'0N.ONI/ SO H2NHOHN N O--O 0~-j
OSll oOMW\J &- , OHOH2ZNHOH HHOsSp\lo O\ O HN, HO and HZN B is
sel ected fgel?tmn% Do?we tgagey t% gi%gj(ﬁ-l’cn%gArg}lgthgjy-pbenyl)-3,9-diaza—bicyclo[3.3.]}nonane-2,4-dione:

MS (ESI): 315.4 (M+H).

Step 4
3-(4—trifluoromethnxy—phenyl)-s,9-diaza~bicyclo{3.3.1]nonane: A solution of 3-(4-trifluoremethoxy-

pheny})-3,9—diaza—b'zcyclo{3.3.1]110nane-2,4—dione (80 mg, 0.25 mmol) and THF (4 mL) was heated at 70
o under Na. A solution of BHz+SMe; (2M in THF, 0.4 mL, 0.8 mmol) was added dropwise. After 40 min,
6N HCI (1.0 mL) was added dropwise (Caution: Ha evolution). After an additional 30 min, the reaction was
poured into 1N NaOH (8 mL} and extracted with dichloromethane (30 mL x 2). The combined organic
extracts were dried, filtered and concentrated to give 3-(4-griflueromethoxy-phenyl)-3,9-diaza-

bicyclo[3.3.1]nonane: MS (EST): 287.5 (M+H).

Step 3
4= [3-(4-trifluoromethoxy-phenyl)-&,9—diaza—bicyclo [3.3.1]nonane-9-sulfonyll-indan-2-varboxylic acid

methyl ester: A mixture of 3.(4-triflucromethoxy-phenyl)-3,9-diaza-bicyeio3.3.1Jnonane (60 mg, 0.21
mmol), 4-chiorosulfonyl-indan-2(R,S)-carboxylic acid methyl ester (120 mg, 0.44 mmot), potassivm
carbonate (200 mg, 1.4 mmol), and acetonitrile (3 mL) were heated at 50 °C for 2 h. The mixture was
filtered through Celite, coneentrated, and purified by silica gel chromatography (9:1-4:1; hexanes:ethyl
acetate) to give 4-[3-(4-trifluoromethoxy-phenyl)-3,9-diaza-bicyclof3.3 1nonane-9-sulfonyl}-indan-2-
carboxylic acid methyl ester: MS (ESI): 525.5 (M+H).

Step 6
4-{3—(4-triﬂuoromethoxy—phenyl)-S,9-diaza-hicyclo{3.3.1]nonane-D—squonyi]-indan-z-carboxylic acid:

A mixture of 4-[3-(4-trifluoromethoxy-phenyl}-3,9-diaza-bicyclo[3 3.1Inenane-9-sulfonyl}-indan-2-
carboxylic acid methyl ester (13 mg, 0.025 mmel), IN LiOH (2 mlL), tetrahydrofuran (8 mL), and methanol
(2 mL) was stirred at rt for 3 h. The reaction was poured into 1N HCI (40 mL) and extracted with ethyl '
acetate (40 mL % 2). The combined organic exiracts were dried, filtered, and concentrated to give 4-{3-(4-
tﬁﬂuoromcthoxy—phenyl)-ﬂa,9—diaza—bicyclo[3.3.1]nonane-9~suifony1]-indan-z-carboxyiic acid: "H NMR
(400 MHz, DMSO-d6): § 7.69 (d, 18), 7.52 (d, 1H), 7.38 (t, 1HY, 7.19 (d, 2H), 6.92 (d, 2H), 4.04-3.97 (m,
28, 3.74-3.67 {m, 2H), 3.44-3.30 (m, 3H), 3.26-3.10 (m, 2H), 2.96-2.86 (mn, 2H), 2,26-2.15 (m, 1H), 1.86-
1.72 (m, 44), 1.51-1.43 (m, 1H); MS (ESI): 511.4 (M+H).

Additional compounds can be made using the methods described above. Tt is expected that these
compounds when made will have activity similar to those that have been made in the examples above,
Sueh compounds have the structure A-B-C-D, wherein:

A is setected from the group consisting of
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104 1 ~N1 S1 - - NN -N1, ~1,11, t N1 IANN,ANA NandN Cis
selected fromthe group consistingof Ossys} 4~,"'" ~S*"F"'" k~1i,
\' j "\ and and D is selected fromthe group consisting of F O J -r\\ CF3
1 ~CR31 CR3I1 A\ CR3/ \ CR3 1 1 FI O \ OCF3 | ~ OCF3 OCF3 OCF3 (OCF3
I\ CFRSFO CFR31 CF3 1/ \ CF3 INNNN I-bFdO CF3 1 OCFa |l ~ OCF3
/' \ OCF3 N N N N(F OCF3 1 OCF3 1/ \ CF N N CF3 3 105 r\c I I r\
CF3 r\CF3 CF3 N CF3 N CF3 N CF3 N CF3 N CF3 / A\ S\ S. 1/ \ S\ FC
F3 CFS CF3 CF3 / \ S\ S\ FS\ r \cl S

o 0=S=0 =S=
OH , NH; e e
O
Q Q Y 0
>—C©\ 0 0 /,S/:f
HO /Sisys‘ HzN !S‘/?‘: o}
g ¢ * HO ,
O O O
N\ y 0
‘4 o o
0 ¥ 0 S Q 6’8\""
HoN , HO HoN
S S S
N\ W N\ L 0
4
Q Of,-s‘,f’ Q O,,S Y Q P
HO HoN HO

(D\ 0 O 0
N & N 4 /
OV O,/S\s‘.r' G >~ 0 O,/S/\
HC , HaN HO
H
N X N
\ 0
2 & &
O S"- Ss.. S\
o f Q o,zf s@ O CS?
HoN ho and HaN ;

B is selected from the group consisting of
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CF3 NN CF3 NN CFS N CF3 H I\ SI/V SN10I' S NCRAN'CF3/ r [/ S\1
N HN , ,V 1/ HV'N N/ r'ANN/ A\ NN / / \ NCF3 N NCF3 H\ CF3 CF31
H/ \ NCR3 1 / \ NCF3 -/ \ OCF3 OCFa, N'-b Owv OV MO MO CF3 \ CF3 3 / \
CF31 / \ CF3CF3 I - N F 106 1 1 CF3 " | / CF3 CF3 CF3 9CFS CF3 C Br

Br O OV OCF3 OCF3 OCF3 OCF3 OCF3 CF3 F C Br Br NA OCF3 CF3 OCF3 Br
Br Br v O\ Br O O CF3 F CF3 Br CF3 Br CF3 CF3 Owe CF3 w-nr If ,, 1,
Br Br C dF OMCF3O O C Br FFFFFOA G I / G C a a Br Br
O, FFFFFI/ of O Ok OV Br FCFSFCFR3 ~ 11

B—\ /_( —h>_\N~---N N~
N N_[%H §§ L _Q‘\N_gfu\ifﬂé

i EME;

C is selected from the group consisting of

O
P o] -%{ 2 e :ajuz,md L,

D is selected from the group consisting of

F cl
[—@—ca !—@—c& {QCFS ;-Cgfca i@—ca
o | F cl
{-@—m F@—oca §~GOCF3 l@OCFg [@oca
%—@—oca E—@—CF i@—ws} 4 \ CF3§ / V—cFy
‘?/}‘CFQ, }—@—-OCFS }@oca l / \ OCF,
F
|~ M-ocr, [Q/}ocm !-C>—\CFa E‘@CF

3
*
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o'(?Yoool/ o o d CFBr CFC CFBr CFCF3 33333 107 Ow CF3 and
Ove CF3 The conpounds in Exanples 1-117 have been shown to bePPAR

nodul ators using the followi ng assays. The other compounds |isted above,
sone of whi,ch have not yet been nade and/or tested, are predicted to have
activity in these assays as well. In Vitro Biological Activity Assay
Conmpounds nmay be screened for functional potency in transient transfection
assays in Cv-1 cells for their ability to activate the PPAR subtypes
(transactivation assay). A previously established chineric receptor system
was utilized to gllow conparison of the relative transcriptional activity

of the recept subtypes an the sanie _synthetic_response elenent and to
pr event en@a@uﬁre c @ acti vty omc’f ting the
interpretatio f rossul t 5=/Seesr,f br \exanpte, ‘L nnge). M; More, L. B,;
Smtlr-Aiver, T. AL 'WIlkinson, "WQO.; WIllgon, T. M; Kliewer, S. A, An

anti di abetic thifazolidinedi®¥ne is a high affinikty ligand for peroxi some
proliferat@r-/ac ivategr cypt or S! S), J . Chem, 1995, 270,
12953-6. The \,lLgdan I Nging mai ng, _f,0r &puil n Euman PPAR- al pha,
PPAR- gamma, and PP, E?-’del a are” dach fused t%o th yeg t. transcription

factor GAL4 DNA binding domain. CV-1 ceils were transiently transfected

Wi th expresss vectqrs,fQr the re ctive PPAR=chinera along with a

reporter cgrr@(f@\ co(ri @ . fo e 3—8f the GAL4 DNA bi ndi ng
site driving €xpre&Eion &F | u&fierase. Af¢fer 8-T61r, Cfthe cells are repl ated
into nulti-well assay plates and the npdia is exct&inged to phenol -red free

DVE nmedi um s | enent ed i th 5% del dated c serum 4 hours after
repl ati ng, S ser e | leabed Wit h_éﬁueg cohpgdumyssor 1% DVSO for 20-24
hours. Luclf e aEf i Vit wagr] hennag'sayed it riteJ]ite (Perkin El mer)

following the manufdcturer's protocol and heasured wi t'h either the Perkin

El mer View ux of Mol eculhar Devi ces Ag %t ( ,of or e, Kiewer, S
A, et. al ‘1 I I%9951 ,\813-819) bsiygl i § néyi s }S a positive

control i PPARS*® a : - IYBaA3Farl QAIre47—¥'s yse a positive

control in the PPAR§’assay. 01516 is uséd as the positive control in

t he PPARS assey onp of s 1- re assayed to neasure their
bi ol ogi cal »Me}pgé@’&ei r u vr nodul ati ng
PPAR- al phaf\ PFAR- ga ~and P R—deIHa s ~Set Of o‘r\ h~"n"Tabl e 1. Table 1.
Bi ol ogi cal Activity Exanple # PPAR al pha PPAR delta PPAR’ganma A> 100 pM

A> 100 pM Aﬁﬁ)M B>5 180M B=R.100M B=5+10 pMﬁ?%M C=<5 M C=<5 i M
N
| | | 1
\ s V \ e Vs \g = J \ = \“/ g
= N N
\ EI,\\ 7 O,\"u 7 , \CFa, = q
K

CF,
¢l
"@'N/ | ‘{N}N/ OCF
CF, == ‘CF3§ 3§ OCFs
A
OMe OMe  MeQ MeQ
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33ACB 34 ACB 3 BCB 36 AAB 37y BCC 38 CCC 39CCC 40C
CC 41 BCB 42BCB 43 ACB 4 ACB 45 CCC 46 CCC 47 CCC
48 CCC 49 CCB 50BCB 51CCB 52CCC 53CCC 54cCcCC 550¢C
CC 10956 CCC 57CCC 58CCB 59CCB 60CCB 61 CCC 62CC

B 63 CCC 64CCC

¥
0] o
OMe CF3 .« OMe CF3

The compounds in Examples 1-117 have been shown te be PPAR modulators using the following
assays. The other compounds listed above, some of which have not yet been made and/or tested, are
predicted to have activity in these assays as well.

In Vitro Biological Activity Assay

Compounds may be screened for functional potency in transient transfection assays in CV-1 cells for their
ability to activate the PPAR subtypes (transactivation assay}. A previously established chimeric receptor
system was utilized to allow comparison of the relative transeriptional activity of the receptor subtypes on
the same synthetic response element and to pravent endogenous receptor activation from complicating the
Interpretation of results. See, for example, Lehmann, J, M.; Moore, L. B.; Smith-Oliver, T. A; Wilkinson,
W.0.; Willson, T. M.; Kliewer, 8, A, An antidiabetic thiazolidinedione is a high affinity ligand for
peroxisome proliferator-activated receptor 8 (PPARS), J. Biol. Chem., 1995, 270, 12953-6. The ligand
binding domains for murine and human PPAR-alpha, PPAR-gamma, and PPAR-delta are each fused to the
yeast transcription factor GAL4 DNA binding domain. CV-1 cells were transiently transfected with
expression vectors for the respective PPAR chimera along with a reporter construct containing four or five
copies of the GALA DNA binding site driving expression of luciferase. After 8-16 1, the celis are replated
inbo multi-weli assay plates and the media is exchanged to phenol-red free DME medium supplemented
with 5% delipidated calf serum. 4 hours after replating, cells were treated with either compounds or 1%
DMSO for 20-24 hours. Luciferase activity was then assayed with Britelite (Perkin Elmer) following the
manufacturer’s pratocol and measured with either the Perkin Elmer Viewlux or Molecutar Devices Acquest
(see, for example, Kliewer, 5. A., et. al. Cell 1995, 33, 813-819). Rosiglitazone is used as a pasitive contral
in the PPARS assay. Wy-14643 and GW7647 is used as a positive control in the PPARS assay, GW501516

is used as the positive control in the PPARS assay,

Compounds of Examples 1-117 were assayed to measure their biological activity with respect to their ECsy
values for modulaiing PPAR-alpha, PPAR-gamma, and PPAR-delta as set forth in Table 1.

Table 1. Biological Activity

Example # | PPAR alpha PPAR delta PPAR gamma
A>100 uM A> 100 uM A>100 M
B=35-100puM | B=3-100pM | B=35-100 uM
C=<5uM C=<5uM C=<5uM

1 B B B

2 A C B

108




65 CCC 66 CCB 67 CCC 68 CCC 69CCC 70CCB 71CcCC 72C¢C
CC 73 BCC 74CCC 75BCB 76 ACA 77 ACA 78BCB 79 ACA
80O ACA 81 ACA 82 ACA 83 BCB 84 ABB 86 BCB 86 CCC 87 B
CC 88 ACB 89 CCC 900BCB 99BCC 92BCB 93BCB 94BCB
95 BCB 96 ACB 97 BCB
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i1
12
13
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16
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21
22
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24
25
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27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
45
50
51
32
33
54
55
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98 BCC 99BCB 100Bc B 101 BCB 102 ccc 103 BCB 104 Cc B
105 BCB 106 BCB 107 ACA 108BCB 110 109 ACB 110 ACB 111 A
CB 112 BBB 113 BCB 114 BBB 115 ACB 116 BCB 117 BCB 1In
Vi vo Assay Eval uation of pharnmacol ogi cal efficacy of a conpound of the
invention in a nodel of diet-induced obesity (DIO in mce The D O nodel

in mce exhibits several features that are hall mark of netabolic syndrone
in humans. Metabolic syndrome in humans is characterized by abdom nal
~obesity, high triglycerides, inpaired fasting glucose and

hyperinsulinema. In gé‘lc DHo an';cI T mreeare ed hbg‘h fat diet (HFD
Research di et D12492zResearch et (NI @Tret [(58%tard) for the entire
peri od of the study. [&0npared t@ noffmal chow|(NC BHarT an- Tekl and #8604,
W) fed animals the H® fed mcedevellop several features of netabolic
syndrone such as, hyp&rtriglycelidenia, HyperilnsulBnenih and nmild
hypergl ycem a, as eaffly as |twoSweeks o thid dief Bolly mass anal yses
denonstrate that the %&ce a-so %évePHJEi%tri!ing perense in viscera
obesity by weeks 3-4rgpf—HFfeedicng—fhisgodet—waszused) to eval uate the
phar macol ogi cal effefgs  of a c@grpound ofc the[invegtiTon sel ected fromthe
group consi sting of anples 1- L7 (¥Yeférged f{o Tog (he

67 C C C

68 c C C

69 C [ C

70 C C B

71 C C C

72 C C C

73 B C C

74 C C C

75 B C B

76 A C A

77 A C A

78 B C B

79 A C A

80 A C A

81 A C A

82 A C A

83 B C B

84 A B B

85 B C B

86 C C C

87 B C C

88 A C B

89 C C C

90 B C B

91 B C C

92 B C B

93 B C B

94 B C B

95 B C B

96 A C B

97 B @ B

98 B C C

99 B C B

100 B C B

101 B C B

102 C C C

103 B c B

104 C C B

105 B C B

106 B C B

107 A C A

108 B C B
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pur poses of this study as "Conpound (1)") in mtigating several features of
HFD i nduced netabolic syndrone in rodents. C57BI/6] mce (n =5) were fed
ad libitumw th either the HFD (58% fat) or NC (5% diet for 3 weeks prior
to start of experinent, and throughout the course of the experinent (45
days), Starting on Day 1, mce were dosed BIDwith either Conpound (I) +
vehi cl e, vehicle alone, or GAB01516, a known PPARS nodul ator in clinical
devel opnment by d axo-Wellcone, for the entire period of the study. Aninmals
were the assessed for body wei ght gal n, food intake, triglyceride (TG,
insulin, and glucoseqfevels—undgr—fastigy and pogprandi al (PP)
conditions. Aninals Weg € Tgiegtwiice weekly|1n the rning to determ ne
body wei ght gain. Pljasma or] seram was separat pd frfom whol e bl ood ( Sar st edt)
and TG l evel s were dgsayed | with a TG ki B (Thermn Bl ectir on Cor por ati on,

TX) Pl asma i nsul i n |[|l!&/el s |wer eBassavpd GQI ng tjg'%iu_l_t_r_,asensi tive nouse
| nsulin ELISA i mungdtsay (Anm%can_l-_-awﬁa%or —PrgHtetS Conpany). Tot al
chol esterol, I1DLc dndé LDLdwas reasii-etcto—efratugte—ptlar macol ogi cal

116 Lo C, EE PV

efficacy at various pyigre—pgintsg—during ehe sTudy gitnd Ser um t r ansani nases
were neasured to evatuateany potenttal toxiclity of the 111 conpound. These
measurenents were performed with a chem stry analyzer at Labcorp of
Arerica, NC.  The pharmacol ogi cal efficacy of the conpound in the dose
rangi ng study is summarized in Table 2: Table 2. change in Dose, Conpound
or body weight TG (ng/dl) Insulin Goup D et ng/kg Vehicle (dO vs d40)
(ng/m) 1 NC - Vehicle 13.1 156 t;,3g3,8sH8 10.2 2 NC 4.5 Conpound (1) 7.6
129 17 0.3 4:0.1 3 HFD - Vehicle 30.2 301f 40 1.4 f 04 4HFD15
Compound (1) 13.8 264f 25 1.4 f 0.2 5 HFD 3.0 Conpound 7 177 f 33
0.9 t 0.3 EvBluMbDeiphEmBolngeliaqyofa cp@popnd of e inyeptiqn ip a podsl of etH#B“‘i 5 G616

10. 6 268=Lphiy@o)in A Conpound (1) lowered hepatic glucose output in a
glucose tolerance test (IPGIT) performed using a bolus of glucose (2ng/kg)

in mce fasted overnight and denonstrate ve sitivity over
the HFD vehi cl érheg‘?IBUﬁg ‘ﬁmicﬁg‘ﬁ'f“fsﬁevf%%ét}“ﬁs tgaéaretrﬁplrrfm Ogmgﬁ%ﬁ#ﬁgméggduct ed with
i nsul i n athukbik.| Bgabofymdrogeimbpensrsds dhatiterrsd *é/fa‘Pdé@'t“alﬁ'ﬁmﬁ Bglygrdepp gl ucose
llevel s buty, J’&@&/ﬁﬁng%lu&lad il 1§ pIRbsulin@@iel.Crh EhODIO ivad) Gtk aneil bikit 2t cge(HAD. vi scer al

obesity, tlgals cl}/dge? {)lzg )? (grch 15‘&%} et ks%)’ %.l'd§fof tPéL%@&an%f ﬁléﬁdﬁmnpalrda iaddi tion we

%bigr ;/?g ata @ﬂ“aw QW](NPH%Q@M% Eﬁo WI) fed ammals tpeq—& ed mice gev!éiop severa ts 915“ ce in the

metabolic syndrome such as, hypertriglyceridemia, hyperinsulinemia and mild hyperglycemia, as early as

two weeks, on this diet. Body mass analyses demenstrate that the mice also develop a striking increase in
visceral obesity by weeks 3-4 of HE feeding, This model was used to evaluate the pharmacological effects
of a compound of the invention selected from the group consisting of Examples 1-117 (referred to for the
purposes of this study as “Compound (D)) in mitigating several features of HFD induced metabolic
syndrome in rodents.

C57BI/6] mice (n=5) were fed ad libitum with etthea the HFD (58% fat) or NC (5% diet for 3
weeks prior to start of experiment, and throughout the course of the experiment (45 days). Starting on Day
1, mice were dosed BID with cither Compound (1) + vehicle, vehicie alone, or GW50135 16, a known
PPARS modulator in clinicat devetopment by Glaxo-Wellcome, for the entire period of the study. Animals
were the assessed for body weight gain, food inteke, triglyceride (TG), insulin, and glucose levels under
fasting and postprandial (PP) conditions. Animals were weighed twice weekly in the morning to determine
body weight gain. Plasma or serum was separated from whale blood (Sarstedt) and TG levels were assayed
with a TG kit (Thermo Electron Corporation, TX). Plasma insulin levels were assayed using the
ultrasensitive mouse Insulin ELISA immunoassay (American Laboratory Products Company). Total
cholesterol, HDLc and LDLe was measured to evaluate pharmacological efficacy at various time points

during the study and serum fransaminases were measured to evaluate any potential toxicity of the
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From the foregoing description, one skilled in the art can easily ascertain
the essential characteristics of this invention, and w thout departing
fromthe spirit and scope thereof, can nake various changes and

nodi fications of the invention to adapt it to various usages and
conditions. 112 WV CLAIM 1. A conpound having structural Formula (1) X3
XL X2 A, A j] 3T&XR--1G/ 00¢(1) O asalt, ester, or prodrag

t hereof, wherein; Ais a saturated or unsaturated hydrocarbon chain or a
het er oat om conpri si ng hydrocarbon chai n having from 3 to 5 atotns, formng
a five- to seven- nenbered ring; T is selected t he nsi sting
of - O(O) OH, PEECPNIEE TSt P 7T s “Fa T APNET B P PRIATRE S oup

consi sti ng Bk pifa@RoRRIYa sfficacy Z2{1BRoRPYndn the dose GRURBHASIMDEIGRIMAA)ICZ(CR R2), ; Z
is 0,Sor NRi nisO,1,0or2; r and s are independently 0 or 1; R and R2
are independently sel ect ed fromthe gpoup consisting of hydrogen, halo,

optionally_substituted | ower alkyl opt i nnal |y thc'rj t ut ed lower
het er oal ky opt onal lfy subst]i (}ut ed (ﬁ( wer per.hal oal kyl or
’ ose, ompaoun bo 1? n

t oget her Tq}{,oup [ M@n oﬁgykgncll ﬁHf) \,hﬁ’égﬁfg)ycl 35t §/f' X, , gy and X3 are
i ngep_enden yiS€ eNICELI T trre \angyp CONTSTSt gg Oﬁslsirs?'gf OgQ)rg,i()Qp[I onal |y
substitutefd lowetr alkyl —opt] onal—l%-@uaslz tuted-eyeloaliod——halegen,
per hal oal kil , 2 hydr Bky,| ofti onaf TP Bst i t ut@d_| ower 4l koxly. i iﬁrlo. cyano,
and NH2: 3 HFD - Vehicle 30.2 301 + 40 14%04

4 HFD 1.5 Compound (I} 13.8 26425 14+02

5 HFD 30 Compound (I} 9.7 177+ 33 0.9+0.3

6 HFD 4.5 Compound (T) 16,1 175+ 48 1£0.2

7 HED 15 GW516 10.6 268 £ 56 {303

Compound {I) lowered hepatic glucose outpui in a glucose tolerance test (IPGTT) performed using
a bolus of glucose (2mg/kg) in mice fasted overnight and demonstrated improved insulin sensitivity over
the HFD vehicle group in insulin tolerance testing (IPITT) conducted with insulin at 1U/Kg. The
compound had no effect on fasted or PP glucose levels but showed significant reduction in body weight
gain, visceral obesity, triglyceride and insulin levels induced by the HFD. In addition we observed a
significant reversal of HFD-induced insulin resistance in the mice treated with the compound.

From the foregoing description, one skilled in the art can easily ascertain the essential
characteristics of this invention, and without departing from the spirit and scope thereof, can make various

changes and modifications of the invention to adapt it to various usages and conditions.

112



& is selected fromthe group consisting of a saturated or unsaturated

cycl oal kyl or heterocycl oal kyl linker, optionally substituted with X4 and
X5; X4 and X5 are independently selected fromthe group consisting of

hydr ogen, optionally substituted | ower al kyl, hal ogen, | owerperhal oal kyl,
.hydroxy, optionally substituted | ower al koxy, nitro, cyano, NH2, and CO2R,
or X4 and X5 together may forma carbocycle; Ris selected fromthe group
consisting of optionally substituted |ower alkyl and hydrogen; 113 G3 is
selected fromthe group consisting of a bond, a double 1 ond, - (CR3R),0 ,
“carbonyl, and - VORBRIM:, CR3=CR-; mis 0, 1, or 2; R3 and R are
[independently sgl e&%ﬁ%g Jnﬁgmngggcga%gn&p isting of hydrogen, optionally
‘substituted | ower a y?, opt i onatl substituted | ower al koxy, optionally
‘substituted aryl, |ower perhal oal kit ,x;cyano, and nitro; 4 is selected from
the group consisting of hydrogenaA opti Ily substituted aryl, optionally
substituted heteroaryl, optionalily supstiftuteds cycloal kyl, optionally
substituted cycl ohet eroal kyl T~ op¥_0 <suffétituted cycl oheteroaryl,
optional |y substituted cycloal Renyl, and (CRB5R); and R5 and R6 are

i ndependent|ly selected fromthe group cofisi@ting of(h) hydrogen, optionally
substituted al kyl, Qpt] |1 hst | Aaryl, optionally substituted
het eroaryl, optiona rla;%lg%%ﬁgﬁr?%@%&%g&%%gﬁkyI , optionally substituted

cycl oal kenyl, and opt i oftald spruzsigheriesaiveaisd hydjepbprethaip 7 HEIo2m: A conmpound as
recited in claim1l hgisRbRydlocirBonchiifDatnk frédn 3 A seaRAtHRthgadgivé-@cietadd in claim
2 wherein A conpri sesbax‘chaj n having three atons and form ng a
five-menmbered ring.™4"K €8npound as recited in claim3 wherein at | east
one of said three atonsTofselgtdddrom thelpap papsistogrSEI@OHe LEMNM ande gr oup
consisting of N, O,.an4-S. 5. A conmpound as recited in claim3 having a
structural fornula selected fromthe group consjsti,ng o s. (ED, and
W). 6. A conpound as ?&?#%@??P@F&W%ﬁsﬂfa%%gk}t* Etﬁé(gf{(‘}f)o?n_ul a (111)
sel ected fromthe (CR'R*.Z- «CR'RHZ(CR'R)~;

Zis O, Sor NR;

nis 0, 1, or 2;

r and s are independently 0 or 1;

R' and R? are independently selected from the group consisting of
hydrogen, halo, optionally substituted lower alkyl, optionally substituted lower
heteroatkyl, optionally substituted lower alkoxy, and lower perhaloalkyl or together
may form an optionally substituted cycloalkyl; ‘ ‘

X, X, and Xz are indepeﬁdentiy selected from the group consisting of
hydrogen, optionally substituted lower alkyl, opticnally substituted cycloalkyl,
halogen, perhaloalkyl, hydroxy, optionally substituted lower alkoxy, nitro, cyano,
and NH;;

G, is sclected from the group consisting of a saturated or unsaturated
cycloalkyl or heterocycloalkyl linker, optionally substituted with X, and X; '

_ X, and X; are independently selected from the group consisting of
hydrogen, optionally substituted lower alkyl, halogen, lower perhaloalkyi, hydroxy,
optionally substituted lower alkoxy, nitro, cyano, NH,, and CO,R, or X, and X;
together may form a carbocycle;

R is selected from the group consisting of optionally substituted lower

alkyl and hydrogen;
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group consisting of and 7. A conpound as recited in claimb5 having
structural fornmula (IV) selected fromthe group consisting of 114 and o
8. A conmpound as recited in claim5 having a structural formula sel ected
fromthe group consisting of X noo. ~» ens, and re o-a. ,/% 9. A
'‘conpound as recited in claim5 having a structural formula selected from
ithe group consisting of and 10. A conpound as recited in claim 2,
wherein: d is-(CRR2)r ; Wth the proviso that if Ais a 5 carbon chain
nis 0or 1, G has the structure: -Y,\ /Y (Wp Yi and Y2 are
independent |y sel ected &ripmBei@l BLPapansistigongbamt, aNowidond>- X6; X, and X5

are independently Eﬁﬁgsted L& n]th&m%gﬁ%ﬁggﬂﬂSIStlng of hydrogen,

optionally substit rover ‘ogen, f[ower perhaloal kyl, hydroxy,
optionally substituted MGMbioa¥koxy, nitro, cyano, NH2, and CCQR or X, and

X5 together may form artcad ROLYiEdeBanddRily &le&aifmﬁtﬁ@lgrtdp&msishgogr oup consi sting
of | ower al kyl and hydr ogen iS.S group

iconsi sting of - k§¥%%mgmﬁﬂﬁ?§mﬂﬁﬁéﬁyﬁ”1%@ Sbg&“u%%ééﬁgh& i sel ected
fromthe group con$m3mdhgmmﬁmm&wmhMmﬁmﬁm@mkﬁomamhwd@Ubst|tuted | ower al kyl,
hal ogen, | ower erhaloabKy&kmg%gﬁp%ygmmqg£k@%@khmr Q@&ﬁm&m@ed | ower alkoxy,

nitro, cyano, NH2, and CO2R I's selected fromt up consi sting of
hydr ogen al kyI hwj}ptgy(t?i aryl, optionally substituted heteroaryl, optiona ly st st1tut d

cycloalkyl, optionally substituted cycloheteroalkyl, optionally substituted
cycloheteroaryl, optionally substituted cycloalkenyl, and -N=(CR’R®); and
R*® and R® are independently selected from the group consisting of
hydrogen, optionally substituted alkyl, optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted cycloalkyl, optionally substituted
cycloalkenyl, and optionally substituted cycloheteroalkyl.
2. A compound as recited in claim 1 wherein T is ~C{(O)OH.
3. A compound as recited in claim 2 wherein A comprises a chain having three atoms
and forming a five-membered ring.
4, A compound as recited in claim 3 wherein at least one of said three atoms of Aisa
heteroatom selected from the group consisting of N, O, and 5.

5. A compound as recited in claim 3 having a structural formula selected from the

group consisting of:
N f*~2<\/
¢ O wv %V
e S
Y a; X ama T av).

6. A compound as recited in claim 5 having structural formula (I} selected from the

group conststing of

X HO'

a /5 2
kY z " % B a7
<~ ,\'\‘ . [\‘\I\‘I/ ] s\\/‘
T J/’i"\e /ﬂa/ x,/\ \\
[ : %

and .
7. A compound as recited in claim 5 ha\?ing structural formula (IV) selected from the

- group consisting of
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al koxy, cyano, hal ogen, |ower perhal oal kyl and NH2 or null when forriting a
double bond with an adjacent ring atom and X7 is selected fromthe group
consi sting of hydrogen, alkyl, hydroxy, and |ower perhal oal kyl, or nul
when form ng a double bond with Y2. 11. The conpound as recited in claim10
wherein A conprises a chain having three atons and forns a five-nenbered
ring. 12. The conpound as recited in claim1ll wherein G3 is a bond. 13.
The conpound as recited in claim12 wherein: pis2; Wis CX4X5; and Y, is
N. 14. The conpound as recited in claim13 wherein G4 is optionally
substituted aryl or optionally substsituted heteroaryl. 15. The conpound as
recited in claim14 wherein 4 u§/@]ngly or doubly substituted with

hal ogen, |ower al kyl, |ower oal kyl, | oweke erhaloalkoxy or nono- or
di - hal oal koxy. 16. The co ,Qéﬁ:% reC|Léd . ,nfiB wherein Y2 is N

17. The conpound as reC|ted Inc n1kﬁdmhere|n is-selected fromthe
group consisti Qg Jomgo%d Q%lt&ﬁ{n aé{;ﬂ%t}lh&ﬂga%gucﬁﬁ'a\f kor@fseRRtd RIARhd Yy substituted
het eroaryl . 18. npound as recited in claim17 wherein-4 is
optionally substlﬁﬁﬁkﬂmﬁﬁéh§1 or optionally substituted pyridinyl. 19. The
conpound as recited in claim18 wherein 4 is singly or doubly substituted
with hal ogen, |ower alkyl, |ower perhaloalkyl, or |ower perhaloal koxy or
nono- or di- hal oal koxy. 20~AYC Qgpound as resr%éd i n~either of clains 1,
13, or 16 wherein R and R2 arA/\/nggpendentI&/Se$§tted fromthe group
consi sting of hydrogen, nethyl7 ety , apd ﬁpropyrn or together may forma
cycl opropyl, cyclobutyl, cyclopentyl, or cycl ohexyl npound as
recited in cIalﬁ12Gmmmmﬂﬁﬂﬁﬂ$®“ﬁﬁﬂ5hﬂm$ﬁé¥ﬁyﬁ¥gﬁ%ﬂa“hffﬁéfﬁg A conpound as
recited in either g@fp Ghskifosrl, 13, or 16 wherein X, X2, and X3 are each

i ndependently selected fromthe group consisting of hydrogen, | ower al kyl,
per hal oal kyl, and hal ogen. 23. A conpound as recited in claim22, wherein
X1, X2, and X3 are |ndependentlzky

. \/ //\ k)x"/{;! .

3 ey

i
<

S B ]
i and

10. A compound as recited in claim 2, wherein:

Gy is (CR'R?)e-;

With the proviso that if A is a 5 carbon chain, nisQ or 15

G; has the structure:

S
'g_Y‘/ \,2_%_
N
(Wi 7

Y, and Y; are independently selected from the group consisting of N and

C—Xs |

X, and X; are independently selected from the group consisting of
hydrogen, optionally substituted lower alkyl, halogen, lower perhaloalkyl, hydroxy,
optionally substituted lower alkoxy, nitro, cyano, NH,, and CO-R, or X, and X5
together may form a carbocycle;

R is selected from the group consisting of lower alkyl and hydrogen;

pisl, 2 or3;
W is selected from the group consisting of —CXXs—and N—X7, :
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sel ected fromthe group consisting of hydrogen and nethyl. 24. The conpound
as recited in claim3, having a structural formula selected fromthe group
“consisting of: X4 O,0 X , /X2 OH GG\ X2 G 0 X\ti-~x3 0x,.00 11 ;.
SK, %~... i -.GNOHOMH &#A-GB-NN--SO0~~ '~f....\G..F\ \ 0 G/G
X5 X2 X, oo 0/0 X, X2 i NG\GXs X, /[/~G\ ; Xi /' \' NS - OH3IN-./I \
OH&@B~/~ "1\ OHN. ~ X/ N ~\Jw" X X 0X50~0X2ab5coX ' 0O
NS NOH: ,\ -S~ "OHO0,G NN-50, G NGE G Y.~ XG'_.Gs\\'",J

~~ . \Xzs (,~""\,-i~con X{ vXz Xs x, ~y 0 X, S, i GX s -'" x, N5O

- Ylj\ ~ON G . -1N—5 OﬁandXsﬁainﬂepdnd@tlyﬁeie).(l;ediﬁ)lﬁthmgrempeliolmis@}gdfs sel ected from

‘the group consisti ggdro en o t%l@b&lﬁ%gé@l% Qloxnaergeﬁlalollgﬁblf?@?gpund as

recited in claim?2
ophonally subst1tuted lower aikoxy, nitro, cyanoe, NH,, and C

X, is selected from the group consisting of hydrogen, alkyl, hydroxy,
alkoxy, cyano, halogen, lower perhaloalkyl and NH; or null when fon'giﬁg a double
bond with an adjacent ring atom; and '

X, is selected from the group consisting of hydrogen, alkyl, hydroxy, and
lower perhaloalkyl, or null when forming a double bond with Y.

11. The compound as recited in claim 10 wherein A comprises a chain having three
atoms and forms a five-membered ring.

12. The compound as recited in claim 11 wherein G; is a bond.

13. The compound as recited in claim 12 wherein:

pis2;
W is CX,Xs; and
Y;is N,

14. The compound as recited in claim 13 wherein Gy is optionally substituted aryl or
optionally substituted heteroaryl.

15. The compound as recited in claim 14 wherein Gy is singly or doubly substituted with
halogen, lower alkyl, lower pethaloalkyl, lower perhaloalkoxy or mono- or di-
haloalkoxy.

16. The compound as recited in claim 13 wherein Y, is N.

17. The compound as recited in claim 16 wherein G, is selected from the group
consisting of optionally substituted aryl and optionally substituted heteroaryl.

18. The compound as recited in claim 17 wherein G, is optionally substituted phenyl or
optionally substituted pyridinyl. ‘

19. The compound as recited in claim 18 wherein Gy is singly or doubly substituted with
halogen, lower alkyl, lower perhaloalkyl, or lower perhaloalkoxy or mono- or di-
haloalkoxy. '

20. A compound as recited in either of claims 1, 13, or 16 wherein R’ and R? are

A independently selected from the group consisting of bydrogen, methyl, ethyl, and
propyl, or together may form a cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl.

21. A compound as recited in claim 20, wherein R! and R? are hydrogen.
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26. The conpound as recited in claim?25, wherein at |east one of X4 and X5
is not hydrogen. 27. The conpound as recited in claim26, wherein said at
| east one of X4 and X,5 is lower alkyl. 28. The conpound as recited in
claim27, wherein said at |east one of X4 and X5 is nmethyl. 29. The
‘conpound as recited in claim28, wherein one X4 and one X5 are nethyl. 30.
The conpound as recited in claim?29, wherein X4 and X5 are nethyl and are
attached to the piperazine ring at the 2 and 6 positions. 117 31. The
conpound as recited in claim?29, wherein X4 and X5 are nethyl and are
attached to thexm papazd faedibdifecidbr df Heim3 1,dAcbr 5 plesid X,pksand3areThe conpound
as recited in clai r ttached to
the pi perazine ri r?amh%%e%eﬁ%%&%a&d")é @Dﬁgglgﬁ} &ngsugg§ﬁ¥‘#{%g%£gon‘%g§% as recited
in claim 29, V\here’FrhalQaH@l 24 balpggn-Xs nmet hyl groups are oriented cis to each
ot h}gzr. 34. Thebqpmmp&tng&r&&@dlﬁa@lmihm vmeaiﬂml,zc; B EY £t Rdogdndaniiel ?](s conbi Res
to forma car ocy nd .are attache e razine ring having the
structure o. qcf?g%@ithegoa%coﬁfl n%&hy oge?mggﬁglel% A conpound as recited
in claim 26, V\hé#-éihﬂcoﬂpmadlds rR&edin elainric byying d erveuipl fomiulaseledtedffiomiiet he  group
consi sting of hydrﬁggg&ns@gégryl ethyl, and propyl, or together may forma
cycl opropyl. 36 conpound as reC|ted |n cI a m35 wherein R and R2 are
hydr ogen. 37. ‘A conpound as recited |rf‘&LHLnLZ5x3 wherein Xi, X2, and X3 are
“independently selected fromthe gr oupN (:Qn&y;tj\ngﬁof hydr ogen, haI ogen,
optionally substituted |ower al ky(L/ andxopt i onal |y substituted | ower

al koxy. 38. A conpound as recited in claim 25, Wne;;el n G3is a bond. 39. A
conmpound as recited in claim 22 wherein G4 has a stW’Ur"al formul a

sel ected from ,\f\ S A ®s on TN,

b (GG Nf .\N -0
i : . 4= G -G
PN ‘-__L//---~3\G1—-f“§%\ TN

- GE o] !
G.;/ X X %,
El k
XN 9 o .
X*XZ vm/\ \ G, Xs Xt i (OH “\Gs X x4 ! ’\OH
Gy =Gy mf—so “N'A/] oy, /~| NN
\\ L "] ~2 ] RS
g M NSy, T
Xs , B oo X , s O 0 X s
0 fa
Q ¥
\\/0 ,—Q X Q i,
/‘\’\ —~5 N OH .»\.:\N Jé:fi\_ N’“ Son @ G N'\ i 9
Ry o B
I ,———Gs \—\)(’ v\ ',\’>\ G 33 \"\\\J ;I/_é .‘L‘“'}'X Xs / ---\ s HG[/\‘-{)H
s Xy , , LT , K'A.y ¥, ,
2 %
L3 X, i S N Ki o= :J""'-G”:‘\
7 ' Xe A o X \(\,s “OH
% \"g/ '/ “on GG N'.\_'__,""s“o S <\JN “$=o
x,/ X Xy K °

wherein G, is selected from the group consisting of —(CR'R?),— and ~(CR'R*),0~.
25. The compound as recited in claim 24, wherein G, is —(CR'R%-),~, andnis O or 1.
26. The compound as recited in claim 25, wherein at least one of X, and X;is not
~ hydrogen.
27. The compound as recited in claim 26, wherein_ said at least one of X, and X;is lower
alkyl.
28. The compound as recited in claim 27, wherein said at least one of X, and X51s
methyl.
29. The compound as recited in claim 28, wherein one X, and one X;are methyl.
30. The compound as recited in claim 29, wherein X, and X;are methyl and are attached _

' to the piperazine ring at the 2 and 6 positions.
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the group consisting of: (Xa), (X8)' (Xs)gq (Xs)y I' / (Xa>a N), and (XS)q
wherein: g is Ito 3; X8 and X9 are independently selected fromthe group
consi sting of hydrogen, alkyl, hal ogen, | owerperhal oal kyl, | ower

per hal oal koxy or nono- or di-hal oal koxy, hydroxy, al koxy, nitro, cyano,
NH2, and CO2R;, and Ris selected fromthe group consisting of |ower alKky
and hydrogen. 40. A conpound selected fromthe group consisting of the
conpounds recited in. Exanples 1-117. 118 . 41. A pharnmaceuti cal
conposition conprising: a conpound as recited in claim1; together with a
phar maceut i cal | y1.athe eqatpalnk @s retitbdie riaingl?, elerdn Xrnd 22re mithglondroeaitdched
conposition as req$&g§wggmggm¥g% g&g@@§$&m4l for use in the treatnment of

di sease or condition y nodul ation of a PPAR-delta. 43. A
conmpound or conpdsite pagmound ayreipd e glainh2oe Visrein Mondpraiedieviand 4o tdel ta
medi at ed di sease Q(Fthéﬁﬁﬁﬁi‘:iztniaﬂﬂigai:&eﬂa{:ﬂbipmitdﬁm a, metabolic syndrone X, heart
failure, hyper estere C QVASC) di abet es

nel litus, type %?ghg%gmethmﬁgﬁ c% f esi'st %%%gkzﬁ§§§? %@ﬁgé&e obesity,
anor exi a bul i m a, ohietad cytapathtothabnor mal i ti es, anorexi a nervosa and

‘inflammtory d'§$%§§§mm&ﬂdwﬁ&ﬁaﬂ@%Bﬁyﬂﬂwﬁkmggﬁmﬂﬁﬁ%MQﬂm&ﬂhﬁﬁc'ted in claim
46 wherein said |nflannator cted from asthma, psoriasis,

|
ul cerative coliti S aﬂé?fﬁﬁtfaflte??%e%%e}a%n%%&%ﬁﬁ o hposition as

recited in any of clains 1-41 for the %lon or treatnment of a disease
or condition aneliorated by the nodul ati l‘On| /é R-delta. 46. A
conpound, pharnmaceutically acceptableN od; rmaceutically active

nmet abolite, or phannaceutically acngtable salt conpri sing a conpound as
recited in any of clains 1-41 haV|ng an ECso val ue | ess than 5M as
measured by a functional cell assay. 47. A conpound or conposition as
recited in any of adoabdiBd &rdiedi®flainmab,SibBginHDkndIRA aramdﬂﬂﬁdeﬂlytselec&dlﬁﬁlﬁdle

thereof . group consisting of hydrogen, methyl, ethyl, and propyl, or together may form a
cyclopropyl.

36. A compound as recited in claim 35, wherein R' and R* are hydrogen.

37. A compound as recited in claim 25, wherein X, X,, and X; are independently

- selected from the group consisting of hydrogen, halogen, optionally substituted
lower alkyl, and optionally substituted [ower alkoxy.

38. A compound as recited in claim 25, wherein Gs is a bond.

39. A compound as recited in ciaim 25 wherein G, has a structural formula selected from
the group consisting of:

(Xe)q (.‘443)q e (Xa)q

= -.
““M%::fl\ el ' ook i\jj\ (Xely 3\v;1\
- ﬁ“f , and
wherein:

qislto3;

X and X, are independently selected from the group consisting of hydrogen,
alkyl, halogen, lower perhaloalkyl, lower perhaloalkoxy or mono- or di-haloalkoxy,
hydroxy, alkoxy, nitro, cyana, NH,, and CO,R; and

R is selected from the group consisting of lower alkyl and hydrogen.

~ 40. A compound selected from the group consisting of the compounds recited in

~ Examples 1-117. -
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48. Use of a conpound as recited in any of clainms 1-41 for the manufacture
of a nedicanent for the treatnent of Type 2 diabetes, decreasing insulin
resi stance or |owering blood pressure in a patient in need thereof. 49.
Use of a conpound as recited in any of clains 1-41 for the manufacture of a
medi cament- for decreasing LDLc in a patient in need thereof. 50. Use of a
conpound as recited in any of clains 1-41 for the manufacture of a

medi cament for shifting LDL particle size fromsnall dense to normal LDL in
a patient in need thereof. 51. Use of a conpound as recited in any of
clainms 1-41 for 41 Rephimbddhiaeiichn®sidén campritdgi canent for the treatnent of

at herosclerotic disease§m£ éh%ﬂﬁquﬁéﬁ F Jlisease, coronary heart

di sease, cerebrovascéul'ar disease an p er51 vessel disease in a
patient in need theﬁ@bﬁmm&%9ﬂ5ﬁxﬁuﬁbdéwmﬁréﬁﬂﬁound as recited in any of

claims 1-41 for 41 ReoRpnd &Q&xb{ﬂ_’oﬁh&fas @cltcmdhﬁmmis 140 ifor been he eatmeant  of
i nfl ammatory di seafscgéfEﬁ 8| ncl ﬁdl g‘?%:gr h’gatﬁéjl'ngduia Ono rbﬂA}éﬂelt?St hma,

osteoarthritis and i'n need thereof. 53. A
conpound as reci édoinpouady cealﬁpoaﬂlcmlasrsc@d mrlami@%\khem@!ﬂ taRdddtaper oxi sone

profiferator- actiygledkaeenbfioh R ldém%aamc sdondRGoERAYNG of Ol ai m
53, wherein said PPAR Is PPARS he co ﬁonposHtlﬁ%ﬁas recited
in any of clains kyp&rfholleétt‘"‘reﬂ%‘ecaid}’?"ftsﬁ@r d‘ﬁ"’ﬁﬁ 8tesd?e s L SBREHRt for the
prevention or treaﬁmﬁmﬁm@mwdwﬁﬂasmm@ﬂ$anﬂdmﬁm@mmHaq¢Mrgnmmed by the

nodul ati on of a PRAR. ) on of Claimb55, wherein
said PPAR is PPARg)g?mé%ﬁéxggﬁ%%ﬁgggapmﬁnﬁ%ﬁgpgéﬁﬁire|n t he conpound

modul at es PPARSHiThecorppupelyr compgpifian as fegitsd iy e 46 vigroassauilenraer by a
functional cell ags@usisected R6m Qﬂm%&&ﬁsﬁﬁlﬁ%@em@ﬁ& Gncdeahattid0 wherein said

conpound is 4- 4-trif)] uorone
pyridin-2-yl)- ‘?5 v ccg’ﬂﬂo‘?%oﬁﬁ ‘]eclfedlcﬁl Ry of claims L g ite CPTim g A
conmpound havi ng strqsaumxmf alisq@gronednditignldmeligt@ed lelleX@dﬂaWOGqf aPPAB-dplta.

46. A compound, pharmaceutically acceptable prodrug, pharmacecutically active

metabolite, or pharmaceutically acceptable salt comprising a compound as recited in
any of claims 1-41 having an ECs, value less than 5 uM as measured by a functional
cell assay.

47, A compound or composition as recited in any of claims 1-41 for raising HDL in a
patient in need thereof.

48. Use of a compound as recited in any of claims 1-41 for the manufacture of a
medicament for the treatment of Type 2 diabetes, decreasing insulin resistance or
lowering blood pressure in a patient in need thercof.

49, Use of a compound as recited in any of claims 1-41 for the manufacture of a
medicament for decreasing I.DLe in a patient in need thereof.

50. Use of a compound as recited in any of claims 1-41 for the manufacture of a

| medicament for shifting LDL particle size from small dense to normal LDL in a
patient in need thercof.

51. Use of a compound as recited in any of claims 1-41 for the manufacture of 2
medicament for the treatment of atherosclerotic diseases including vascular disease,
éoronary heart disease, cerebrovascular disease and peripheral vessel disease in a

patient in need thercof.
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GO0OO (1) O asalt, ester, or prodrug thereof, wherein: Ais a saturated
or unsaturated hydrocarbon chain or a heteroatom conprising hydrocarbon
-chain having from3 to 5 atons, formng a five- to seven-nenbered ring; T
is-C(OOH, G is selected fromthe group consisting of-(CR RZ), ,

-Z(CRR2),i-, - (CRR2)"Z-,-(CRR2),Z(CRR), ; Zis 0, Sor NR
nis0,1,or2; r and s are independently O or 1; R and RZ are independently
selected fromthe group consisting of hydrogen, halo, |ower alkyl, |ower

al koxy, and | ower perhal oal kyl or together may forman optionally

substituted CyC|5DaJskM|a,corﬂ.p30nd)éhrec&é2;na’ﬂf\ﬁfcl&&lsar%fdrﬂdﬁﬁm&m’-tdfy sel ected from

t he group consi stl n one Y, jpal ogen,

per hal oal kyl , hydr O%y, tr}é/r Qg%wento%ln nat%tlyléi’é\!:amsqx&ddg@dﬁ% atot Yo sel ect ed

fromthe group consitr@s,laﬁ]gn%ﬁsteaﬂr@atlﬂ.ﬁﬂéﬁwm@#ﬂed’ﬁ%a@tl’ﬁlf‘ pAtiey “b%?ﬁq ‘B‘%&T yl or

het er ocycl oal kyks 14 dgdund gp&itma&dymfamm.utwmdmmma afbrodsthe ¥hlifedbr-and X5

are independently sel ected roup consisting of hydrogen, alkyl,

hal ogen, Iovverperﬁ%"?)tﬁirﬁ“ﬁ’tor(%)mn qal koxy, nitro, cyano, NH, , and CX2R

R is selected f154)r‘ﬂ1¢d;melpegmd)ofpilamﬁsl\@tnemgaubRPNRov@’rARél kyl and hydrogen; &3 is

sel ected fromt fecRedBOR f@a,ggquhlf@“}g@,ﬁql (CR3R4) , N,
?@g@&p&&%ﬁﬁm&g Zocfd 90 i A

carbonyl, and -

i ndependent | y sel é@f‘%mf%ﬁ?‘?w&)ﬂwé’&ﬁ?w ﬁ‘@?é“?ﬁ‘t ‘1’?3 f)eg"éﬁondlt‘? ower al kyl ,

| ower al koxy, opt ia@édtaley bptibmbdutaitad 2 2PAR., | ower per haI oal kyl, cyano, and

nitro; and 4 i ?6 S€ Igct%gldgrrconﬁotsﬂg &Cfaﬁ’ﬁ) §9/{?e§é:f§adri§ Ikpy@r ogen, optionally
HorR? gy &l Darkyr

substituted ary roary cyc et er oal
cycl ohet er oar yl §7. é‘h@ﬂ@y@h@@t]%@hww}wf@e theﬂ@’%ﬁ%ﬁﬁ(ﬂ?ﬁﬁatﬁd’\?%“’tﬂl‘@ LG '@t ur e

A-B-C-D or a phar RBGEH S| S RdsinkaRe6 8P4 BR)ienalN=R¥sde, pharmaceutical ly
acceptabl e prodg u%hc ogggm oeot 1!1;? t(a)'lcfal%l A% %erglggal?fl C%mg(?l}n psql.[hj(zet’riﬂuommethyl-

pyridin-2-yl)-piperazine-1 —sulfonyl}-indan-2-carboxylic acid. -

59. A compound having structural Formula (I)

o~
A X/ G
|
T\G )ﬁs P
1
o// \\o

M
Or a salt, ester, or prodrug thereof, wherein: '

A is a saturated or unsaturated hydrocarbon chain or a heteroatom-comprising
hydrocarbon chain having from 3 to 5 atoms, forming a five- to seven-membered
ring;

T is-C(O)OH;

G, is selected from the group consisting of —{CR'RY,—, Z(CR'R}),—, —
(CR'RY),Z-, (CR'R?)Z(CR'R))~;

Zis O, S or NR;

nis@, 1, or 2;

r and s are independently 0 or I;

R and R are independently selected from the group consisting of hydrogen,
halo, lower alkyl, lower alkoxy, and lower perhaloalkyl or together may form an

optionally substituted cycloalkyl;
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60.

acceptabl e salt,
accept abl e am de or solvate thereof,
group consisting of i S O

wher ei n:

; HOlI S\ HNOOOHO OOOSS:0000 O/
/ 00~/ .0OSl i O Ois' Ois0Ois3 poOO
, S Op/ O H2ZNHOH2NH | \ N\ / .p N/ 00

OHO HZNHO HHH

X,, X,, and X, are independently selected from the group consisting of hydrogen,
lower alkyl, cycloalkyl, halogen, perhaloalkyl, hydroxy, lower alkoxy, nitro, cyano,
and NH;

Gy is selected from the group consisting of a saturated or unsaturated cycloatkyl
or heterocycloalkyl linker, optionally substituted with X, and Xs; ‘

X, and X are independently selected from the group consisting of hydrogen,
alkyl, halogen, lower perhaloalkyl, hydroxy, alkoxy, nitro, cyano, NH,, and CO,R;

R is selected from the group consisting of lower alkyl and hydrogen;

G, is selected from the group consisting'of a bond, a double bond, ~(CR*RY),—,
carbonyl, and {CR*R%),CR*=CR*~,

misQ, I,or2;

R’ and R* are independently selected from the group consisting of hydrogen,
lower alkyl, lower alkoxy, optionally substituted aryl, lower perhaloalkyl, cyano, and
nitro; and

G, is selected from the group consisting of hydrogen, optionally substituted aryl,
heteroaryl, cycloalkyl, cycloheteroalkyl, cycloheteroaryl, and cycloalkenyl.

A compound having the structure A-B-C-I or a pharmaceutically acceptable N-oxide,
pharmaceutically acceptable prodrug, pharmaceutically acceptable metabolite,
pharmaceutically acceptable salt, pharmaceutically acceptable ester, pharmaceutically
acceptable amide or solvate thereof, wherein:

A is selected from the group consisting of

Q 0
S/,O gj\sﬁg HO HaN
0 o g 0 o 0=5=0. 0=8=0
OH , NH, , s , : e
0
- 3
: o 77
Ho S e °
o7, 0 °  HO .
o 0 0
N 0 O o O
v A 4
a ¥ o 5y O el
- HoN HO HoN )
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N\ N\ O Oop ,S HNHO, and H2ZN B is selected fromthe group
consisting of g W NI HN - ~N- NN\/ 1-4 1-4 -1 /-/N1 }} NN JAN N
[-NNNTr N NN NNNNNIJIJN'" and z NNF Cis selected fromthe group
consisting of 122 o and and D is selected fromthe group consisting of F

| /-\ CR3 1/ \ CFR3/ \ I CR3 CF3 | FI / \CFR3/ \ O I / \CCF3 OCF3 (- t
/' \ OCF3 /_\ OCF3'" OCF3CF3 N / FO CF3 CF3 CF3/ \ CF3 N N NN F C
OCF3 I _ OCF3 \ OCF3 40cF3

HoN

B is selected from the group consisting of

\EZJ/ /EZL

u ,
N N

3—\
O f/
}_/ C_\//N , , \—< , IV_N\_/N%

Cis scIectedAﬁom the group consisting of -
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NNN N FA OF3 CFCF N CFR333 F -bCF3CF3 N CF3 N CF3 N CF3
NCFSNCF3CF3 FA 3 I '"F1/-\ SCF CF3/ \CF3 Cs 3 F C1L NCF3 N

CF3 NCF3 N F3 123 N\ CF3 H HN9\ H NA NCF3 I N\ NCF3 33 ' N,
NCF3 \ NCF3 OCF3 / OCF3, Ow O MO MO CF3 CF3 -CF3 /-\ CF3 N N , I\ I\
~I\ I\ ~\ ~I\ CF3 CF3 9CF3 CF3 CF3 CF3 F O Br Br Ow [/ CF3 / OCF3 OCF3
Ow OCF3 CF3 F G 90CF3 OCF3 OCF3 QOCF3 OCF3 Br Br Owe Owe

0]
e e e o o 00

D is selected from the group consisting of

f@%}dca | dlca, g@%’
100y e o 14D |- on
Hﬁ§ o | {QCI %@ca,i axl

L 3

: F cl
i@oaa’i‘{l}oca} ]/\]_\ OCF, §~<§~oca,

k]

*

F Cl

oo O, FO, HO,
- O, O H
O, K RO FO,

b

N= C 3 3

? . 3

s,

F ci
: —< ;—s
iGS\CFs’ iOS\CFg | CFy s,
: F cl
& @ 7 @s
EQS\CF:; | N= S‘c1=3‘l N= S‘CF3 | N=  CFs

? - >

3

3 L
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Br Br Br Br O d CF3 F CF3 Br CF3 124 Br Br CF3 CF3 Owe CF3 Owe CF3 Owe
a/dFrFFF OBCA Br FFA GG ~cl F ~FCQ G C Br Br O O Ow F
FFS FCFRBFCF3 OOOI/ O d CFR3 Br CF3 O CF3 > Br CF3 CF3 e O 90 O

CF3 Owe CF3 and Ow-CF3 125
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Br @Br
OMe CF3 , OMe

Br CF3 OMe CF;
! L0
cl Cl F F F
, Cl , Br , F F , Ct , Cl ,
# 2 *
= Cl Q\CE Cl Cl F
Br ] Br Fl + > OMe ’ OMe ?
@ @ AQ\ @ @\KO &©\Fo
F F
F F
OMe Br , F CF3 , F CF3

D O Op G B

Br CF:-) Ci CF3 Br

OMe

m?‘@\f@\v

OMe CF3 ;nq OMe CF;
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