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Subtypes of PPAR include PPAR-alpha, PPAR-delta (also known as NUCI, PPAR-beta 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
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suggesting that PPARs play a pivotal role in the adipogenic signaling cascade and lipid homeostasis (H.
Keller and W. Wahli, Trends Endoodn. Met. 291-296, 4 (1993)).
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oxidation and energy expenditure, to a far greater extent than does the lesser-expressed PPAR-0. (Evans
RM et al 2004 Nature Med 1-7, 10 (4), 2004)

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 a 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 et al., Proc. Natl. Acad. Sci. U. S. A.98: 5305, 2001). Also, in a recent
study in wild-type and HDL-lacking, ABCA1” 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 NPC1L1 (van der Veen et al,, J. Lipid Res. 2005 46: 526-534).



study in wild-type and HDL-I| acki ng, ABCAl"/_mce, a different potent and
sel ecti ve PPAR6 conpound was shown to reduce fractional chol estero

absor pt i omoi2noeidssisTnt esti ne, and coi nci dently reduce expreaseas/o3sxisthe
chol esterol -absorption protein NPCLL1 (van der Veen et al., J. Lipid Res.
2005 46: 526-534). 2 WD 2006/ 055187 PCT/ US2005/ 038418 Because there are
three isoforns of PPAR and all of them have been shown to play inportant
roles in energy honeostasis and ot her inportant biological processes in

human body and have be i r I S for
treat ment of SHEESOHIS af?%lé{%edsog"f‘ﬁsé)rf {>ISC){“§S3€%§{;J§% %2& bJZF h%llrl g[ay %ﬁmgdﬁlt
Chem 430le5R ez Bbone@BGI9 ), othprtlmmogal‘dbslpgl‘@ki)r@"?ﬁs‘ts Frehuget b%anid Heppgey i}w% rrpou nds

m' CE art@beqﬁpﬁtgxtt%ogiuldr B}g%tfé ﬁa@&éaﬂgm ofvdidbolreiahd dept tﬁseE’slé’AEéelV\sm&pétmsJ dked.conpounds
ich are ca

i sof or meCt wlgtj*ghﬂé 8?%6({9&?5 ét 1 ﬁrecgm%/he oec{e%(%t com%ounds \{]nc% alfe¥'ﬂ)gble of %ftm ac%x@e PP]'CA‘SI_
exanpl e, withmnuttiple PPAR sefoume at coppoupis ezhxelnm @Pﬁbbfof 56119@@?11 ipterapting Wtﬂh@b‘t%]%%ft ment or

preventi Q&’PQER 143{"0?}}?&8%@0%’00 Sldb Rhdlel awideekiabet s, su&)éﬁ]dcfr@ﬁﬁip% imgael ot her uses.

Sever al PPAR-nodul atin een
Fenof i brispi@en APreVging 91 %PCS% ”a?féea%?& eve@u atdggeées SllB%Tml% éngtg%gg (Act 0s,

Takeda Rhardmcemt ptbabss.and Eli Lilly) and rosiglitazone (Avandi a,

|G a)éolsm thKl i e 88 AR- gg)d%@(ng@@“ a@é@&ﬁppré\leﬁ foPise Inhess.cerpeMirdss have g
iabilities as potential_ cargino e nstrated to

have pr oﬂemﬁ@PZ&taie\}’.SA%? PRERETS| R %&e @8“’5 2%% a%dlma"fa&{“’alsqa"g)ﬁ ﬂ%@ i (col on;

bl adder jaiglinz@PARyndmdiatodmiiding ad PPARvavrodylpterh AP RgserpoRers Efﬂ"%‘)abi“ﬁes r odent

studi es. E& 19f0851§0g61§ HE&e:, %i‘l@ﬁe%n (Iegloﬁsgﬁé'@ltté lfaye ﬂ?&ﬂéﬂiﬂ&é afeas eddinPRBARS t hat | ack

th I t t f
e e b LA R B SRR BEBAR AR Rt ghE 1

cancer s. roddaghtildiat. Ohecfofk, :RRARKIgOD Iddntifstreqdetftons of PfPlAﬁGithEiéaék ‘ih?fe {larl?é‘tlfsr eat ment of
cancers of Vﬁdfditlgﬁhﬁy, L¥Re §wdex§UB{MﬁBXa fe £dr HEARMM&@QN)pﬂ;EIE oﬂlﬁlﬁ&e clullifisy ent i on

relates to sul fonyl -subst,j tuted e ul ators
of PPAR %H& ALY Bt retuing © E%%%“lkﬁ%mcdll sgrrldnéerlg1 the%ﬂ ment %a fe%gt of the

i nvent i owriass@pesonpounds havi ng structural Forrmula (1) X3 Xl Xg A 3T~ §z
GL O/ \O(l) O a salt, ester, or prodrug thereof, wherein; Ais a

saturated or unsaturated hydr r i het er oat om conpri si ng
hydr ocar bon 1 OK ARG AN ERTIR

The present invention relates to sulfonyl-substituted bicyclic compounds, useful as
modulators of PPAR and methods of treating metabolic disorders, One embodiment of the

invention are compounds having structural Formula (I)

o O 6y

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 selected from the group consisting of ~C(O)OH, —C(O)NHa, and tetrazole;

G, is selected from the group consisting of —(CRle)r, —Z(CRIRE)H—, —(CR'RZ),,Z-—, -
(CR'R)Z(CR'R?)—;

Z1is O, S or NR;

nis 0,1, or2;
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substituted heteroaryl, optionally substituted 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 aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl, optionally
substituted cycloalkenyl, and optionally substituted cycloheteroalkyl.

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

formula (III) selected from the group consisting of:



I n other enbodi nents, the invention provides conpounds of Fornula | having
structural fornulae selected fromthe group consisting of., HO (Il), ~IG
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In other embodiments, the invention provides compounds of Formula I having structural

formula selected from the group consisting of:
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In other embodiments, the invention provides compounds of Formula I having structural

formula selected from the group consisting of?

Xy X2
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In certain embodiments, the invention provides compounds Formula I wherein:
G is «(CR'R?),—;
With the proviso that if A is a 5 carbon chain, nis 0 or 1;

G, has the structure:

~§—-YL\\ ///Xz_g—
Y, and Y are independently selected from the group consisting of N and C-Xg;
X4 and X are independently selected from the group consisting of hydrogen, optionally

substituted lower atkyl, halogen, lower perhaloalkyl, hydroxy, optionally substituted lower alkoxy,

nitro, cyano, NH,, and CO;R, or X, and X;together may form a carbocycle;
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sel ect ed fromt group consi's
U - In certain embodiments, the 1nvent10n provides compounds of Formula I whereln Gy 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 pyridinyl. In even more preferred embodimeﬁts, G4 may be singly or doubly substituted
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:

XB)q (Xa)q e \/ixs)q
w0 S, 0
,and ~ J‘(Ji ,
wherein:
qis1to3;

Xg and Xy are independently selected from the group consisting of hydrogen, alkyl,
halogen, lower perhaloalkyl, lower perhaloalkoxy 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:
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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 X, X,
and X; are independently selected from the group consisting of hydrogen, halogen, lower alkyl, and lower
alkoxy. In certain preferred embodiments, X;, Xa, and X; are independently selected from the group
consisting of hydrogen, methyl, ethyl, propyl, and halogen. In other preferred embodiments, X, X,, and Xj
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 proliferator-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, PPARo or PPARS.

Thus, in one aspect, the present invention discloses a method of modulating at least one
peroxisome proliferator-activated 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 partner may
be monitored. Such methods may be modes of treatment 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 methods: for raising HDL, lowering
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oxidative stress, inflammatory response to tissue injury, psoriasis, ulcerative colitis, dermatitis, and

autoimmune disease in a subject; and for treating polycystic ovary syndrome, climacteric, pathogenesis of
emphysema, ischemia-associated organ injury, doxorubicin-induced cardiac injury, drug-induced
hepatotoxicity, hypertoxic lung injury, scarring, wound healing, anorexia nervosa and bulimia nervosa in a
subject, all comprising the administration of a therapeutic amount of a compound of Formula I. Preferably,
the PPAR may be selected from the group consisting of PPARc, PPARS, and PPARy. More preferably,
the PPAR is PPARGS.

In yet another aspect, the present invention provides for compounds of Formula I or
pharmaceutical compositions thereof for use in the treatment of a 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 PPAR0, PPARS, and PPARYy. More preferably, the PPAR is PPARGS.
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accept abl e pr rnace ive nme
pharnaceuﬁm@ahﬂywa@@@pbawﬁémguﬂﬁ%@hﬁéWédﬁmhaV|ng an EC50 val ue | ess than
5M agai nst PPAR & “ARASHFEL1, DY ufd NG, ARl or BebhbidSditers Ry RREARIoyy sai d

attached to the parent molecular moiety through a carbonyl group,

The term “alkyl,” as used herein, alone or in combination, refers to a straight-chain or branched-
chain alkyl 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
include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, pentyl, iso-amyl, hexyl,
octyl, noyl 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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conpounds have EC50 val ues | ess than 5M agai nst PPARB. Anot her aspect of
the invention are conpounds whi ch nodul ate a peroxi sone proliferator-

act i vat edwoecesptssrs7( PPAR) function, wherein said PPAR i gcyalseais@ss4iis om t he
group consisting of PPARc , PPAR6, and PPARy, Preferably, said nodul ation
is selective for PPARB over the other isoforns. Mire preferably, said
nodul ation is 100-fold selective or greater for PPARB. Mdst preferably,
said nodul ation is 200-500 fold selective for PPARB. As used in the present

Sgg;: f !. Cgtsl 82 t I?%lgf_% ylcar%\g nlgﬁréie‘op n?yl gseu tdmgeliq%%g% orr] Aéklg:]lgalngrg‘;e%gs to E-tll-lge term

at t achedalbberaw att@nwdémbm pareg| thojdcular oigfy, thxwk’:a eREbloRA) B¢ Ouph @f@wk?a?fyvch gReser ocycl e,
or any ofshede n{myleir%nwdeéthylbﬁboaﬁom attached to the carbonyl is carbon. An

"acet yl " grou herte?mer en S Us gl(er 11 alorie oglnc nH)matl-leqe f%x [o asatlﬁgty a%gﬂ Oéxouerrbr aces
BRETE F BTN TRY yl g AN an

an am no radi
"acylanlﬁmWﬁﬁ@@W@@¢$¢@b@@é%V&%m@ﬁ@Wé@HBEF@WNWWFdmTWeWW@ﬁﬁP“%Pkeﬁ?% " as
used hereaﬂﬂmabgnegor in conbination, refers to a straight-chain or

branched- chajn ocar bon radi cal haV|n onge bl e honds and
cont ai ni ng fI‘JB t lkyg ne Jasgaed greim alone or1B‘|c%1bma ion 1efexmt)o an algenklll 1oup Qar bon- car bon

doubl e bwhich @ysatr@mtem pﬁhﬁv@@owrb@w@uhi?bowre@nqu lp@ﬁgtogih@htha@lkenétgf?émyl ene
[ (- CH=CH hpidene®: - C—)] Exanples of suitable al kenyl radicals include

?télhﬁgilyz pragp n)é/edrh 1§y‘]§91rﬁ%nyl y| gllg]eglﬁgelx :a%)ne(]:'o’g) Hlﬁ:or%n%agon re%ls tc1§jl anca!ﬂk%/l or ou%at!(agl e?(;heet ﬁ;::n

r adi cal mmh@m@nnwbhéwmeﬁwﬁamﬂywwﬁeﬂa@mﬁef|ned above Exanples of suitable
al kyl et her r@l@'t&ﬁl“ﬁkﬂs@@nﬁdﬁs J;&thlaxepﬁyaone Qi@ ¥Yinatin, REQNO %Yalkyl SQPI OPOXY,

n- but oxy, ut ox ter utoxy, et hoxyet hoxy,
et hoxyp?'@ éﬁeﬁge‘émd&uﬁwmeﬁ%@%&las ﬁro%oxy and the like. The term

"al koxyal koxyTte tam “dioio.hesresd hereim alopreor @rcomhnaé@mfeﬁéﬂ inglyl thiesthey &$0 an

a:toxy ghﬁyﬂ“mé&ﬁﬁsﬁﬁdm&gs&mama&m&&haaaheeﬂh&ﬁe&&m&h&mﬁh&@ughwamother
al koxy gro

combi nat fnstﬁﬁthlipee:ﬂgltlgo o 8rog§h kOX grylf%r Onubu? ﬁhl t1so (g'r}]th 10 sec Flhﬁtlhlor'%eﬂ QL{i:ylt&rlrlgl ecul ar
moi ety thhuwywhhmUammy®m@%ﬁﬂmeTﬁemmemwwﬁaﬂwﬁwV@aﬂﬁéﬁyke" as used herein,
alone or in C@Mérmamyeﬂ;’ a%efoernsorﬁumaaﬁ Adnk O94Y coibDetn, réfbr t’d@bt@ﬁight @aih ke par ent

ol ecul aérlalgﬁed C %/n hy rocar raglcat? %ang Qr)é xggre(:) tlfl@e bont}s atng & tg]h%lg }éfﬁ%fably i %%§8

her ei n, PRCEOIDbIhE I on: n’ or branched-
chain aI%WNHWam$Gﬁhmﬂeﬁﬁﬁmﬁ@h@ﬂ$$6ﬁw&ﬁwbbﬁﬁdm¥hémdﬁ¢m&“%@méeﬁbon at ons.

Al kyl, alatQﬁ@lmQ:r(—dl rC—C-Ql‘mJLﬁEJaanQs of alk@@]@ﬁd&aﬁ; chad& eﬂibﬁ&y bloﬁyﬁﬁl lfi/aﬂoxyﬁhb}ﬁ]hl is

optlonal u e cal s

i ncl ude h%{/ tﬁau én[‘t-z-yfpen? ]E)en{;ln 9 Iyl ~methoxg;1ren y-2- %thylbugm l&ﬁl\ h{ &-but yl

tert-but fgxyn- {belnlteww i.$8- damyflylbuthlekyll andthe ifey| | noyI and the |ike. The term
"al kyl ami no, " TRSerkS@ldd)ak Gedherad, AR ofik cdn{bmﬁtﬁbﬂi}i:fﬂafoiaﬁﬂnmd’ efprSdetciiba@n am no

group at tbe ow gtachex} to thte Qagen Ifalglczec:ﬁar mowtngroug?‘ a carbon g%up %9 M gnh C%mu%l’ lés)(xlsedg roup. 10.
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
herein.

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,
alkoxycarbonyl, alkyl, alkylcarbonyl, aryl, arylalkenyl, arylalkyl, cycloalkyl, haloalkylcarbonyl, heteroaryl,
heteroarylalkenyl, heteroarylalkyl, heterocycle, heterocycloalkenyl, and heterocycloalkyl, wherein the aryl,
the aryl part of the arylalkenyl, the arylalkyl, the heteroaryl, the heteroaryl part of the heteroarylalkenyl and
the heteroarylalkyl, the heterocycle, and the heterocycle part of the heterocycloalkenyl 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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WO 2006/ 055187 PCT/ US2005/ 038418 The term "al kyl carbonyl ™ and "al kanoyl , "
as used herein, alone or in conbination, refers to an al kyl group attached
to the pawenvosmssmscul ar noi ety through a carbonyl grouppCEAB@s®Ss4e such
groups include nethyl carbonyl and ethyl carbonyl. The term "al kyl ene," as
used herein, alone or in conbination, refers to a saturated aliphatic group
derived froma straight or branched chain saturated hydrocarbon attached at
two or nore positi ons such as met hyl ene ( CH2- ) The term "al kyI i dene, "
as used herelg. kt natll n,. S .to an O% gr.ou in

whi ch one car B‘He'ﬁ‘t 6‘?%“% Y r?é“sé BRI ¢S PHD OméfBlal:?P e%ﬁ&“ %TO YR ¥ Y he

nmoi ety t ¢o tdracht mdireulalmoimplirough owkyl grewpat t ached. The term "al kyI sul finyl,

as used herei Ay t@tjmg%uQ)EarBoﬂyl’CQMau@ﬁﬁdyprbs ucreeﬂeernsa[sre oRiR c@mﬁwongeeupa@ttached
to the parent e a sul

r | rou
ks R R G Bl Rl T R S b B R e PEPLFEN o an
al kyl gr euprinigtsttadhaet sdoted fian par, ent, arattil.ezddatky!, evdpaity\alkyladinglg bhddhediké- f ony |

group. The teFrHa telall Jéeah(&nm @n“awﬁﬁ(e seagluJa@ﬁeeeﬁmaloremnemmnaﬁoe SeERIpaLI on,
refers to an wherein the termalkyl is as

defi ned éf%‘i’/aétac g&ﬁﬂ‘ﬁl"%%“?‘&}? ec%\ﬂ‘ ”EO %10%[}1 2y leef“ﬂlglt?gi her radicals include

met hyl t hi o, etThyteriHiwlkony” g opykaxig @usqdé;epn,@ppdctrmcembmﬁtlbute\jerSttmn@lyl

i so- but ylgto Qt:ach@cﬁt@fhla 5rM1|t b A EQiar Bty tndddthh Yh dikbkPeroup€t hOXyet hyl t hi o,

met hoxypr OpOoXye! th‘%/ 1lkﬁ et E}ment >%et h xyet h |£Eh| o and tt he |ike. The
term "al kynyl " '§Mo A& Br o HY EShbI ST ER™ "SI CRE BFOTH LSBT h AT Pr ef ers to
a strai ghttach,eldegthpmtentnt@ieamhie@ty@mgnanhvmgmar bon radi cal having one or nore

tAI rlk pl eI bonds ameﬁo‘emwmm oPLEl.ayaRhy” afsmeamé%mﬁ @m%Qn mfe%ﬁmnona&faﬂsoan

ynyl ene erers rpon-car ontr atta at . two osi tions
Cueh s S el R el TR ROl LS o280 B b ATHER BB L) OO
et hynyl , ipropyadvith hydrdgeoxypr opynyl ,  butyn-1-yl, butyn-2-yl, pentyn-1-yl,

pentyn-2-yl, %J‘fﬁ{nh%ﬁfﬁﬁ%’ya“&ylé&yhde’ﬁe ﬂﬁtu&)f h@éﬁl )illaﬁeJ ot Wl comﬂ%ﬁ%nfefefsye an
hexyn-2-yl and the |ike, The term

"am do, " ar, Igro gé%aclhe I}cytLérPareﬁt mogcular mthH %lj[ﬁnﬁlk%/hdgne groll,lpef ers to an anino group
as descri bed Tbﬁetbrgwalaw&@hedawldkxlme,”pmseiﬁrprelmﬁcewlnaqomhmhem,yefqrﬁp sugh a
car bonyl agraﬁtyn@muff Etecﬁe@{omne phrer@Rbiear Ia&etmedgh ahﬁfuﬁétdﬂm al one or in

combi nat i on, r1“ eter 1% nyl” orcxa,rylapky Nﬁﬁ gsecci) HP Tein alone 111 con%blnatlon 1Igfce11fs Q)eayl glty

term "N-amdo as u er ern, REorih inatt on ers
RC( =0) NHerogy abtaghed tpihe harﬂt laelecalelfmqtrésdhroukzélae@lmylmep term"amino," as used

herein, alone T%teﬂnn‘aﬁlﬁm&aﬂ)@ﬁyjl OR usell 85r&F, SlokeQr NRE%anMer e%eﬂ 13 8l fRenear €
| nde pen d g{lnlg(ll X arglﬁl%éﬁ&%si— ng t%eqerglg g rol}'qu ” % 2 Isi%;[u i agce Olven ove (]Elgamﬁle % ke ny ¥

al koxy, [ ROXYCar car
aryl al kemnsplkoxyearyphyl zddiesf jare bwmxwtbkw (Z 0hQllﬂballd%We@axm@nymeth%wrémm@ﬂs)

het er oaryl al k@ﬂa/tkrm ee&eapaawsed&l:r&ylaxonérmﬂmsayaﬁbrerem% &ra@ﬁyaﬁﬂcﬂaérkémyl , and
heterocy%Ioa e | al kenyl, the

ar
vl ol Ky Tongn e B LTy St P Por o e o R hErer B y1 al kenyl  and
the hete r(hyénoyilramwx 4~p1teh>@utye’d @@elyltyl)@,etylaﬁdﬂql thedrppirmernqyk y-etigohydrpdinngifioyt. he
het er ocy alQabikanydcindMyll A the like. The term “aroyl” refers to an acyl radical derived from an

arylcarboxylic 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-
(benzyloxycarbonyl)benzoyl, 1-naphthoyl, 2-naphthoyl, 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.
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het er ocycl oal kyl can be optionally substituted with one, two, three, four,
or five substituents independently selected fromthe group consisting of

al kenyl , wbkoosyssmirkoxyal kyl , al kyl, cyano, hal o, hal oalpkwrs200shadsesl Kyl ,
hydr oxy, hydroxy -al kyl, nitro, and oxo. 11 WD 2006/ 055187

PCT/ US2005/ 038418 The term "am noal kyl ," as used herein, alone or in

conbi nation, refers to an am no group attached to the parent nol ecul ar

noi ety through an alkyl group. The terms "am nocar bonyI and "car banoyl ,

as used herein, alone or i conbination, r { an . rg {subsltltuted
carbonyl gr oup’® SHREPEIAC T He 24 RY eruéi?ﬁerﬁlﬁﬁoﬁemglcorrnl llr]r%ff’liileoerr °$8¥dndary ani no
group contretmwhaigo Belpshi naevitranogditisokdcafonteradkyl , aryl, aral kyl ,

CyCl oal kyl, Ci‘ﬁ\elté?ﬁl“gm);@'l”iéé’dsed’ 1@Qin("£’€ln§orMmB19§1mL dfds to H‘k@yl%x%ﬁﬂ@tt Akdab tlﬁ@nyl or
"aryl al kenyl as used herein, alone or in conbination, refers to an aryl

group at PATHBY o g I’E%eé‘/t 'Y AR BT BT ar noi ety through an al kenyl group. The
t erm " ar al koxyte tom “drgswfbral, ke xsed Herers alors@uin hebaietnn, raflers toean eyl drqyp eftarlsil nat i on,

refers tgt%a@gtyolecu%qgggya,} $1Q rotqhe parent nol ecul ar noi ety through an
al koxy group. _The term her ei n %I one or

in conbi nat i ol {FBf "Etdgnot SS ?eﬂ? (?Oé‘F Brd‘b%mg‘??tpé%ﬁeedsatf 8" atr)hémﬁpaarttecﬁ‘fdto Fecul ar
noi ety th&r@ulgbtecallarrahdcytlm@h@@pfuréfm term "aral kyl am no" or "aryl al kyl am no, "

as, USﬁddh ter e It Phe tetn%aqtz@tana %e&@ms&atefeam%né @rfnecfoﬁtbltnﬁloﬁ?efer@d'tﬂd cﬁix{aiéw gr oup
attached to the e antr n atom erein
the nitr &&H Cdto ﬁﬁm’? g EETt %eswlt‘ttﬁ%ﬁnzatﬁéﬁgﬁe dl'lhegmt’g% " ar al kyl i dene" or
"aryl al kyl i defie,¢rm8-curbad!”hersed hueingdl@ae imgompination idiirntae FEHOMNRef ers t o an
aryl grog@uﬁlthagggqghng@mkme parent nol ecul ar noi ety through an al kylidene
group The term "ar o" | al kyl t in, alone or
in conbi nati o™ t?“@?@l‘g’!’ ﬁusecgtewna Ry ‘%”8“&65‘“8% gétf&aﬁg C&)S%ﬁ BPent

m)l ecul awitm®estefnet lrdugh a sul fur atom The term "aral kynyl" or

“aryl al kynyl, TheQ§mu§a%n}he£sQ1%éayherﬁh QN e 1h@uc§pf8'itﬂiyn[atdm,and ekt ian aryl
group atta é@ed to the parent nol ecul ar noi ety through an al kynyl group. The
term "ar ArKG%E%Pbonyl , " as used herein, alone or in conbination, refers to
a radical of Thdermforh s agedhekej, re@tS@(@)(O)quvrt}mmrtqspplhielgt“etbmyi"aa’r’ ati%yl ," has

Lhe S: gnisfch, Qsaﬂﬁgcegdoy id a@cbsQN €An @@Mye§ro®fref@§]to a&t:ai)bogry@aml%nmk Tsr (adi C)a| '?’Le
enzyl oxXyc X carbonyl (MOS e
term"ar 3?#13%1 ’5&7 ar!éjoé‘eogr T8 F‘%irsr%o @ aqﬁé)%e’{ %(Jr%pswﬁ ]eE{E (36 %‘ il no

n, refers to an
acyl radical aerttrmed/amﬁ Tapwredlrereiny §}¢ﬂf>91ub§>mbtﬂ&tt°edefa$“&aﬁl‘écar boxylic acid such

le Eenz?%l pl@ﬁenwnaaewty » %mﬁgaﬁé}é{h ptoep,ir RRYhbina(idny AfeRed d’kﬂlﬁtﬁﬁ&&)paltlally
phenyl but

4- ami n Oh %{F Irrﬁ)ﬁoc&,%lc %1090112- or tn%yﬁtc Fl %(/Il re(lﬁill,céll 6&:91ﬁrﬁg%a8p¥dlthgo:je@ync‘}aglt al?(s fl‘(om 3 tc)l_}‘| A term
"ar oyI " pefeablg fivego amenaesbbn &@Jdtlltgatembmﬂrqn@'e]dmfmad ﬁ?tan’d“y ag yteemrsekiEi ¢ aci d,
“aryl " h@-)\éieﬂgvh{cﬁ'ﬁ oPRAMY Mstﬁlté&%@deb@d Qdéin. E@ﬁaﬁmflseﬁsu&fcyﬁ&% lc%ﬁdabs’tnclﬁ&dl cal s
| ncl ude tht Il tcgl'lcio%dt lan pu r]tsluc S1 ) exlel yCRio h glrll Zo(c)t?h d1 ona ﬂ@?%@o dro "Ijﬁ-n den 1, benzoyl,
4- chl or 065é° ANAN Car BEXYBeZ 6y 42 oxycar bonyl oy
1- napht hegamant? anidpstith C)Wychﬁﬁeca‘lﬁbmb -2 U%qa}t?mlwwvte“deit(’ me‘HWPtbfé?‘?éial%o nyl ) - 2-
systems, such as decahydonapthalene, octahydronapthalene as well as the multicyclic (multicentered)
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 cycloalkyl radical as defined above. Examples of such
cycloalkylalkyl radicals include cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl,
‘cyclohexylmethyl, 1-cyclopentylethyl, 1-cyclohexylethyl, 2-cyclopentylethyl, 2-cyclohexylethyl,
cyclobutylpropyl, cyclopentylpropyl, cyclohexylbutyl and the like.
The term “cycloalkylcarbonyl,” as used herein, alone or in combination, refers to an acyl radical of

the formula cycloalkyl-(C=0)— in which the term “cycloalky]” has the significance give above, such as
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napht hoyl , 3-benzyl oxy- 2-napht hoyl, 3-hydroxy-2-napht hoyl,

3- (benzyl oxyf ormam do) - 2- napht hoyl, and the like. The term"aryl", al one
or i n coronasd@Rs7TMEANs a carbocyclic aronatic system eomstevsngs4esie, two
or three rings wherein such rings nay be attached together in a pendent
manner or may be fused. The term"aryl" enbraces aromatic radicals such as
benzyl, phenyl, naphthyl, anthracenyl, phenanthryl, indanyl, indenyl,

annul enyl , azul enyl, tetrahydronaphthyl and bi phenyl . 12 MD 2006/ 055187

PCT/ USZOQ%OQI% 4 %on Q}%loh& le bon)ﬁraXaman ]bng 1y1"1233néptetr?‘ 1, sed herein,
rers bl

alone or 1n grou he parent
nDIeculaF“WﬁF@ﬂ§3ﬁH?@UGWzdwﬁﬁwﬂthﬂmﬁTb b4w r?éﬁﬁ$m@Wyﬁdwwk€ as used
her ei n, al one Ty termfese@NBiufta hér@f) alofiek RIcGmHiQti@Nre@FsYd an QY Par@dly ac hed to the

par ent rr@yo%ﬁl‘l%?rhe@}gérgg% a%lcﬂle(?lﬂcgz clo%py SENRGED %Eb%ml gThe term"ar yl sulfonyl ," as

used herein ation, refers to°an aryl group attached to
t he parent nof&deima Ftheﬁft)?sélf%‘ hfrﬁf‘ alaptrr & CSIHIPW@?MEfCQrtWGXY Ftve btidgmmivar yl t hi o, "
as used hefegds pke@dtoii@na@oms. N conbi nation, refers to an aryI group attached

to the par e”tmerwhﬁff‘t’é A “IQB,!ge%t ¥s Jsgirh%l'lg alone c§1liln JOI%%ID%OH refeésftgﬁ CEI?Sr,tohé" benzo”

and "benz," as used erelg al one or onbi di val ent
radi cal OBHA= ey BAP kP AP ssHAEe, a%&qwmoenématlﬂwqﬁmtobmwmo@phene and
benzi m dameliee o thkipereit @bkeulaOnaiay eyt ah odgeniford her ei n, alone or in

combi nat i on, ﬁ‘ﬁeftgﬁns‘ha‘ioglkﬁ ”a%éd@)eljéﬁ alﬂngorci)n J%}_n\é\{:natlon e n%st 1]8/[1121(9 aglfaél}%tﬂf OThe

term " N car banyl used herein, one
ROC(O) NHmeﬁlrnéaifleﬁHeWVF YRer§i OBRSF IAs AYFREPTS 1 repiTbed witles hﬂdg@aﬁ?m@fwlly " as used

her ei n, whgmeddron@ohahalkydieaioflon ﬁ@ﬂpol&ha@él@l Hhicand 1ﬂoﬂoh§1@am§fl Ratd eholes a -C(O) -
group. T le , n;(:%/hegl Elpl%)(iodq, %%my %Elgro oref{ug om Wet{un ghe radlcal (Pg O_l or the

correspondi ng "car Yic acid salt,
An "O caP%S&lyalkYg‘ﬁa@mb* nl‘*aéfwéfF §V°t°bm%fe Pid(@@halgra@m)or ammren@ of@ffa@t hapef i ned
herei n. Aditd. Eﬁﬁlblaé(qf'ﬁal(gtrl@luﬁld’al@fnelﬁ& fm&oraethy%i@)lmleg{ypuimsor&!m{ye Ris as

defined gﬁ&r&l‘leﬂfﬂ t&'ﬁor(gn?elfh% trlglM e lyl thyr%lg&ih € udloe% 1, he Ruoroplo (l:OITbI nation,
oal Ry JéBd“ aﬁ A oner o

refers to - term eﬁﬂ
conblnatF@H”“?%?@ﬁ@dﬁﬁmﬁﬂ@Qﬂﬁﬁﬁﬂ ‘@W“b&ﬂﬁhﬁpmvwl@dﬁ@%ﬁwbﬁdnnnocycllc

bi cycl i cdietflorbprdpgly Clitdl@lkgbey fofefsadt HaRhydwWoREyE £riupRBeRed G &b biGndiiogfighs.CONt @i NS
from3 tgxa;ln? fes lnﬁL{d@ El?ob(%g h ler{ LS\S/(%(IZ—{I )Iz dlﬁl%\rlo?nréfhgl(e:nae:‘(n n )gﬁtj])fgromet qgmg%gpfés and ‘whi ch

may optiona

substltuWé@@déwH@ﬁPﬁ@H”ﬁ@ﬂ@ﬂWm“E%HW§Fé&”%ﬁﬂghbhb@yﬂWb&W%ykhwad|cals i ncl ude
cyclopromyhymmﬂglmbmhmkmﬂcyni@@aﬁ&ﬂﬁhp&&ﬁ%@%ﬁ&MMmﬂﬁ¥C|0hepty|
oct ahydr Onaph’gﬂ¥41m “lgalo’aﬁ ﬁiéaﬁ!)x I[ ’Oas use& h%eln ngne orin coxr%u%ag orrlldrgfgrs to a hal?i%lf %f%‘%bo th

"Bicyclic" an tricy erern arein
f used r|ﬁ@dw%V§Féﬁ§“m@ﬁ@ﬁf%%dﬁ%@&ﬁWdﬁhaﬁwhaPene octahydronapthalene as

wel | as the netidrd yiletodlkyl,Mbblubdd h&ERtaBAES In combination, refers to a stable straight or
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 S, 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 heteromonocyclic 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-triazolyl, 2H-1,2,3-triazolyl, etc.]tetrazolyl [e.g, 1 H-tetrazolyl,

2H-tetrazolyl, etc.], etc.; unsaturated condensed heterocyclic group containing 1 to 5 nitrogen atoms, for
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saturated or partially unsaturated type. The latter type of isomer is
exenplified in general by bicyclo[2,2,2]octane, bicyclo[?2,2,2]octane,
bi cycl o[ wd,20deuepisane, canphor and bi cycl o[ 3, 2, 1] oct ane PCThB2608/088418
"cycl oal kyl al kyl," as used herein, alone or in conbination, refers to an
al kyl radical as defined above which is substituted by a cycloal kyl
radi cal as defined above. Exanples of such cycl oal kyl al kyl radicals
i ncl ude cyclopropylnethyl cyclobutylnethyl cYcLopentylnethyl

yel o

cycl ohexg)[ Q{B%h ol’y} 13015(?0)8/;? mld8 280 & Ztnﬁlﬁalzlel aé.uneliy ]B?j]flg}ﬁg IBWIYI benzotriazolyl,
P

2- cyclopenty et
cycl ope ntsy FZﬁP@ﬁ‘WZlnY‘dyéi f?fﬁé@@l b Yylldazalmldett h@c {unfetirated B ¢ G-redurbered

"cycl oal Kglér@ﬁd’n&@ﬂWgroupsa&atddS@dn b LR aidm, Bl RBEIDFyrdnf, ﬁi@f’@(b nﬁga!tugargd 3rt<59@‘ ers to an

I dig cloa
agzcl oal ky’?éere%eterg’ﬂ&"%a{" °f‘p%c ance =g S\‘%”é d\?"éz"aglﬁl&ﬁh‘%%‘ 4oy Wu?tféé/%% 187
PCT/ uszoéewemfgeroew¢yéﬁrg@agslcwlb@dw 2 oxygen iohesay || cedriymasnl ajoms, for
adanmant ymﬂﬁlb,@wblyl idoxdz0f31, éxaﬂl%rryﬁbgdfrm @cadﬁ@z@lylht BoYladiaRyl, 1,2,5-0xadiazol yl,

iCﬁ;g::nOgg[c tcs u1§:até"rati’6(?(¥o{léﬂygl’|1’e%10éycpc %%uﬁ‘]co)(tinh 18 dto t2 RAYEFY akoéns a“f]H do} @F?ﬁem ester. " as

used her BPFS [o&beirexasiylibpizeafitsPiatis binsatiretdste 6-membered attkamappcyeicytonpsy |
CyC|0a|kamymeQHEMﬁmﬁy$ﬁ%Mdlandnﬁ@%@%ﬂ@ﬁﬁb@ﬂ&yﬂ&&H@QBQQMHQ @gcﬁibOHYL t
gr oup. Th%m&%&ﬁﬁ ghhg&mnAQ§sq§§Euﬁﬁ<f Hﬁ”ﬁ“m?F ?%%ﬁwiﬁggﬁmg%ﬁgwﬁére ers to

an oxy group brid Fm
"hal o, " 8PS FRRIFGGER 02 s8ér gigmtprhbiodiniirosea Piomelc s banrpthisentidi bembihistigzolef ers to F
Cl, Br, ot]ahdthe kheTHeesmulsdeabaeat koXys whed Setdi&cfdlic RRIAE fe fuddb Q@ealﬁtfadfcﬁs

conbi nat E)Qiﬂlpleg o?glﬁfx ﬁlsetd%w%hpl%!hga%ll kﬁ:de t%nonle bg tzcgt uf:ulzzle?ndttheég he parent mol ecul ar

noi ety through an ox hal"oa used herein, alone
or in conbi natiesHn’ l"reéfoérﬁ']élkf“éﬂ "@fusad hegein, ?%}dpfcaPOIﬂ’mwongeftrh@ a hetgrennil Bgupas
def i ned ab@wemﬂhemenmdemEr@maﬁmmeﬂhydkﬁg@ﬂspare replaced wi th a hal ogen.

Speci fically Tl%'%gprﬁ %%ﬁﬁl@ a]@oxgogsqg?%lhggin a%né orin co1nL111i?iPnk¥efelL§ {/oér\)lr& al oal kyl

radi cal s. A nonohal oa or one "t“Rer an
i odo, brBAEe e He gret W“PPUU?%Y%@ﬁﬁﬁmﬂFﬁYﬁmwhe radlcal D hal o and

pol yhal oal ky| The &g tigle®armayl h asedtheyin, Qlond @ fifeo@bindiBE re&dlTBa featkdary B QB Or| a
conblnat&@gkgmﬂgkégg&ggi?ﬂ 1&&m%ﬁﬁ fgbf$oExanples of hanaIkyI radi cal s

i nclude ftluorone uoronet l?Jluoronethyl chl or onet hyl ,
di chl or omet hylhe temp lewoe Vgt as qudneﬁv SlovRs vy binaem tefefsl vttty | |
heptafluymmpm@mwhnmnﬂthmammehha&mﬂﬁghmbmwmhﬁ@hﬁgofIuoronethyl

d fl th | € l (o) Se (S]] laon 11 omoination, r IS 10 CLeT
"La|3g[ﬁi|e%éw’?ﬁﬁe?§J?§&§p¥ ?(ﬁJ%h 2a? ?y Pog %% tﬁé&3§PP$§8 or nore

p05|t|oﬁ%“’“E%QﬁﬁwaémﬁﬁﬁﬁdﬂﬁﬂFW@$P8H§Wﬁ9ﬂ@ﬁe (- CFFL) di f| uor orret hyl ene
(-CF2 -), chlTeemethaylognielfonyCHELse) hedeid alordeldin kdkihati aXamm t@he@barsiuch

hal oal kyélo %%clﬁe@ o%he'p%xllt%qgcu?aﬂlnﬁthQ?%an S%llf 11¥1b1r091§met hyl, fluoromethyl,

di fl uor one | 'uor one oroet hyl , perfluorodecyl and
the |ike. TheThF B hracsRe iyl @ﬁr‘ﬁﬁiﬂwgeablyaéle@@@’dle hesrteidiercialatoneoror | n

COWbInaummhnﬁmmﬁﬁhﬁﬁfma@ﬁhﬁh@ﬁﬁkmhmgmﬁﬂﬁ(nﬁM?@ﬁﬁ@ﬂaﬁﬂm&@ﬁwpﬁ@@@QwnDleCUlar
noi ety tthc!yQ%Qtheﬁ@cy@l?c mg%l)nt%n%%ﬁmst ohg plefemg] hoe4t g}%OmOth}é eabl q%o 2used herein,

al one or, I'n conbinati on
heteroatoms as ring members, wherein each said heteroatom may be 111dependently 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 heterocycle 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,
dihydro[1,3]oxazolo[4,5-b]pyridinyl, benzothiazolyl, dihydroindolyl, dihy-dropyridinyl, 1,3-dioxanyl, 1,4-
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branched chain, or cyclic hydrocarbon radical, or conbinations thereof,
fully saturated or containing froml to 3 degrees of unsaturation,
consi st i ngoahogdidasisst at ed nunber of carbon atons and frowrcons2d408/088mee
het er oat ons sel ected fromthe group consisting of 0, N, and S, and wherein
the nitrogen and sulfur atons nmay optionally be oxidized and the nitrogen
het eroatom may optionally be quaterni zed. The heteroaton(s) 0, N and S nay
be placed at any interior position of the heteroal kyl group. Up to two
het eroat ors may, be consecuytive, such as, for exanple, -CH2-NH OCH3. The
or m ~ nerl i Yo dege e R P bR et B VR P e such
unsat ur atpépdridiret, thicperpbdling, and @ellikealls heterbayge greurpmel belaptiordllo subytitttednaleis cal s,
refer tosgmmgmymgmmhgred, preferably 5 to 7 nenbered, rings wherein at
| east one atomis selected fromth r.o consistipg of O, S and N
Het er oaryl gr 1%§mb7%mm@§%ﬁ%ﬁﬁf?éﬁggg?mﬁﬁgﬁiﬂf%@@ﬁm%’?I“g”Hﬁﬁ%@?%d
het er onorevey @laghed tg tho apent vopmal miidgthrpughen dkenylgrrmgen at ons, for exanpl e,
pyrrolyl, pyr red ddiyheterbdid Shaka ) Mk usedDefeRZMnY bin %in%%%,yr@f&y{oiaﬁ{%tggcg’é{é '

, 2, 4-triazoly],

pyrazi nyl . ri.dazinyl triazolyl .q., 4H1

7 oS P H O P S my bR Rt et 4zl y1 e

1Ht et razol yl The - “heserecgctesikyl” as esedhefein, aqne or in epmbmbtionatiersiocordéndied as

het er oCy Glkfingd H6RUPWIEANE 18dsttnbIgydrbednQroR idteidcQI B hdr@HBo rafiOi ashdriR,3R06/ 055187
PCT/U82005/0384&% [ ol i zinyl,

. ex | e dol.yl . isojindolyl, 1nd

benzi m daZorA" qHﬁﬁgsgﬁémﬁggﬁﬁ?ﬂ§?VﬁPWF%H5§8¥VV%”%5nZotriazonI,
t et r azol opyr i dheztbrmyhetfresygioalkylidene”ay ekdfebinbalda} pyr ¢ochhipptioy|refereto @ hiterocedic . ;

unsat ur atgRdp Btadned t@thgﬁmeﬁl@&ulalhﬁﬁi@}rtﬁlﬂﬁ%lﬂ@@é{@lliji&e ghups cont ai ning an oxygen
atom for exaQRhgm“Hdﬁgﬂﬁla tH%XL& FtCa' UQ§atura§ed 3 to 6- nenb%red

het er omonocycl e gr SUPE Eont St ATAY 8 SN AP TR S oF &t VR RRALF &P PRty | |
etc.; undaetiredbedt 32, NN- 6- nenber ed het er ononocyclic groups containing 1 to
_2 Oxyger Iat Onﬁhﬁaﬁ'l “ﬂ)lldtrc?y,gasr&iseﬁ h&ede gloﬁeto@fﬁﬁ&mtfi&fi(in, 1??@@%3(%@,21 OX aépl yl i |

i soxazol yl , oxadi az e .g. - oxadi az , - oxadi azol yl ,
1,2,5-oxgdiazgﬁgﬁﬁzgg¥%x%%%g??”%%?%%ﬂ?ﬁf@ﬁ“g%WégﬁgéﬁsH@ﬁgﬁﬁgﬁ?Wicygroups
cont ai ni npched foghepagntyngtseplan moints thagyeh b alky g®umi t r ogen  atons [e. g.

Ee{lzoxazol yl, TF’&QE}&(}X@QJ,’@Z%M%&@@&&B])rilin %bﬁ’rﬁf%ﬁt%ﬁ,?%f@rgtoaNLo 6- m%‘rﬂlJe{ ed3 ”

et er ononocyc r.ou cont ai ni.n 0 2 sul.fur atons ni trogen
atons, for gxglﬁf;tfrg’, Y 0?15(1%(?/’3 f* u5% rlffrggfia?%eoﬂr i °°‘Fbér}a§‘.’“; re%‘,rsé? iﬂalgﬁm“%aﬁa%—m y], )
1, 3, 4-t hi adi aZlypprase “in the i dhiigdefers g lthg Jongesitcentipepmeloriadi vttt clminel spibon gerssat ur at ed
condens et £MOFHE bi Bach Q@RS GOR B LdMpBGhdslor i idvestiohf ur atons and 1 to 3

hitrogen atomg, [e g . benzothiazalyl  benzothiadiazolyl, etc.]and the
like. The term al so enbraces radi caFs wher e het erocyclic radicals are fused

with aryl radiTesfra “isotEgeypnalogrsiersfo si€hebuwrsed bi cyclic radical s include

benzof uryl, beRzmtak @R chai@étdtok fetbrd & ehe 10hEE: skBEnMnai oSk GisQREMABLKENY] , " as
used herein Iogﬁmor.ln conbination, refers to a heteroaryl group

at t ached ST A& FEPRATT#H1 &Gt 4 “W8i ety through an al kenyl group. The term
"het er oar yl al Ketgm*“logsr, asesel Hersingdlone ordd eombingion, imyang erlinmatioon joapéfers to a
het er oar ylcu@hOddavoddidndached to the parent nol ecular noiety through an al koxy

group. The te "het eroaryl al kyl , " . used herein, alon iin conbi nati on,
refers to a hgg%?gap?ﬁmﬁﬂ%ﬂdeééﬁVﬁ%ﬂéémew?%% ﬁggeﬁf“ﬁﬁﬁﬁﬁﬁﬁﬁ? noi ety
through an al RidtergroergptomireaptyEefers fa@ RBR Gamryrb athiey Riitke Aeintd lesinused her ei n,
alone or in CORLRALLOR" 56 S REOyrdp, RALER RAE ¥fined herein.

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

The term “nitro,” as used herein, alone or in combination, refers to -NO,,

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 “perhaloalkoxy” refers to an alkoxy group where all of the hydrogen atoms are replaced

by halogen atoms.
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group attached to the parent nol ecul ar noiety through an al kyli dene group.
The term "heteroaryl oxy," as used herein, alone or in conbination, refers
to a het ewoangdosgrsoup attached to the parent nol ecul ar pawitsteosiobssasigh an
oxygen atom The term "heteroaryl sul fonyl," as used herein, alone or in
conbi nation, refers to a heteroaryl group attached to the parent nol ecul ar
noi ety through a suI f onyl group. The terns "heterocycl oal kyl" and,

i nt erchangeably, "heterocycle," as used herein, alone or in conbination,
each refer to a saturated, partially unsaturated or fully unsaturated
monocycl i c, biTBstEm gerhaippliyty rFf‘“"éW“laE‘YlH@PleY"t?WH o b hydiagep aomesnicRlicrt by at

| east onealogaﬁa&esrably 1to 4, and nore preferably 1 to 2 heteroatons as
ring nempers, Tm%glsﬂlfﬁgtgh“sﬁ?ohxg 208! £l A TEK:AR:ch SR ENAENE oS! ect ed
fromthe %rou consi stin t rogen, gen, , whee
there ar &P fhefeP:Esrapp @dttbang’nf‘% thb”‘ﬁ%‘t‘?ﬁ@%“fe méélbfhrma‘i“inng, nor e pref erabl y 3
to 7 ring mentTeertSrml“mlmc’r‘asmtemge;reuaﬂdnermﬁtcoqmeﬁ@r alrksyto 55 4n0-6-. ri Ng nenbers in
cach 1ing. " HeLEROGHENOAL K hordlone BEh ERAGNGL Gere@loBsiopt ended to Tncl ude

sul f ones, sul OXI xI des of trary nitrogen rrng nenbers, and

car bocycl i c fdeeE™a ﬁJéIme’e aédsefit]?%ld alP‘i‘cr?Qmﬁf%‘tl@h%" rf’%’dt’jﬂ“tsptrnal ly, both terns
al so i nclude gSysterd-swheingdd rdfed te i BE(FO),H1grdaf witlsR fslis@@d kedeiran aryl group, as
defined herei fy, @, @@ulfoﬁa@%otﬁen% 2 REIGKRS gr%tp,wdmtt@eﬁnt@eﬁet ocycle groups of

the invention _are exe by aziridinyl

1, 3- benzodi oxdf§HFrms dP‘hyadil S oFs S PSFein: ahtwewevbglea% n@tfioﬁﬁ group or an

dl hydr ocictheralhemiy the odgdnydeddsengdbdulfx i Thy bxidized derivatives of the thio group, namely

di hydr o[ azol yl, di hydroi ndol yl,

di hy- dr o%?}?‘%Y%%@%ﬁl%ﬁ‘é%%ﬁh%wédﬁ0%)‘9%’%%%06/ 055187 PCT/ US2005/ 038418
di oxanyl, 1, STEﬁ o ey 29 %@lhﬁdldtat‘t‘t??‘ in REPIRAGT TR 10 2 Hiogeraidaps tvo
pyrrolidmmyhahmeﬁmahvdmmmyrldlnyI pi peridi nyl, thionorpholinyl, and the

like. The heteroGyc4&, gtsqtteﬁermmoheor fﬂggth%%nl yefe%tpght Ishtgtoﬁg unl ess
specifically prohibited. term "het erocycl oa ™ as used herein,

al one or f“htelé‘oﬂ‘b‘i°ﬁ‘é\‘t“i” A “SFdétc‘@Pstt%alﬁwH‘élt‘%ﬁs ‘P%l (ij“sédﬂa%dt“t PERBHIP 5 t he
parent nelectganp.noi ety through an al kenyl group. The term

"het er ocycl oalrmém“mﬁ&am rt;teteanmet_m Bbud DircomhLnad teett refers to a
het er ocycl e roup attach arent mol ecul ar roup hrough an oxygen

atom The ter "™ Qrtld%?@?‘?yélrﬁfffl”o'a RS8Ry s iR 2 4 ‘B?tié‘eld’f] in conbination,
refers to an ahektyrln“rludya@eat”lﬁastodeiNSrgedpabove in which at | east one hydrogen

atomis repl aeﬁ&termtrﬁalh%tﬁtee@%ntﬂw el X3@§(—6)§M< g%ép @QJQX%’a hal &hdas
pyrrolidinylnethyl, tetrahydrothienylmethyl, pyridylmethyl an the i ke.
The ter mR'aﬁ%eth?dd‘Er)el‘EI oal kyl i dene," as used herein, aI one or in comnbination,
refers to a héheecrmcvmtlenetlgme&wfpnﬂtltfashed<3¢&6—®)heroptawl®rbtx imohaged. ar noi ety

through an al ‘fb{étbtgue‘ﬂfﬁalgﬁe%ﬂz te'FJFsetoE%dB eBARZIXNYA halo@S. Used herein, al one or
i.n combi nati on roups Joined DBy a single bond i.e.,

_N-N-. The terh t“rﬁyd‘rs‘d’ititu“’d S% ) Efd‘é?fi thgP é‘ioﬁe OFéPI BREnGP™ ieﬁ‘sé%hﬂicﬁ‘ﬁtgfodh refers
to OH, Thestit@edn itshiyebrfex yedehdey ith' graugs ag Sad hhxememdartwaie‘@lnt@n@fsubsntuedmmnmat i on,

refers t @xé’t\qpﬁYQElQaSth&th?Hth, tert-butyldimethylsilyl, triphenylsilyl and the like.

Asymmetric centers exist in the compounds of the present invention. These centers are designated

by the symbols “R” or “S,” depending on the configuration of substituents around the chiral carbon atom. It
should be understood that the invention encompasses all stereochemical isomeric 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 commercially

available or can be made and resolved by techniques known in the art. Additionally, the compounds of the
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attached to the parent nolecular noiety through an al kyl group. The term
"imno," as used herein, alone or in conbination, refers to =N-. The term
"i m nohydwoxyee/osam7used herein, alone or in conbinationpcrafsess/ossaisN( 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 attachment of a
group to the conpounds of this invention. The term"isocyanato" refers to a
-NCO group. The term "isothiocyanato" refers to a -NCS group. The phrase
"linear chain of atonms” refers to the |ongest strajght chain of atons

[ ndependéf?fel“vm’e%i@f‘@élf@tﬁtEFE?‘.?W‘B&‘F‘B‘E?FF T]Pﬁpﬂﬁsﬁb‘éﬁ““o@k‘Vb‘ 5 LAY EHSF A The term
"l ower, " e@gegttBYlarldetisehiien (A) iiers awell As tioaptrbmiate imiyresmeans Adcbﬁ‘dna]ynl ng from1l

to andgl‘ Sup O%H%/ e§1spa§{aaglgeréatalptgi§0me-l;pgorﬁe% mp1m5%%sqg\le}ﬁ%l1 A({dﬁ o&ﬁl? tﬁeo a

R SR- ere are as defined herein.
" mer capt aﬂ%aowafﬂeweﬁ@f léYegtIOP GrgXimarIneslvaigd 51T s tpldid f‘F?“F ‘é‘“hai%‘a‘lil'é‘i‘ei“ﬁ% her ei n.
The t er matcapdbzagiteyils'such ef veres eth@olaanRe likpr DigPeralthe sotvated fansa& cdeifdelaed her ei n.

The term, ?mieht to tséin@(ﬁ&%%n@s f!x%%u@&ssscotfﬁggw%lu&enn&he term"ni tro,” as used

her ei n, one or i1n combination, refers he terns %/ or "oxa,
as used her ei et ARIORAIY PRSI D Rt hegRiecedipg @pupgmay bapubstitutpqor upsupsiuiedsy o v 3
used her aéViay suadticiree, thysubsttua@s rhinrigtibaty subssfued Sgréup m=Onclddaevithett Hmitation, one

" per hal 0%1 Jﬁﬁé;ﬁbsu!u@]{tfm@ep&l@en%@&éﬁ%& ﬂg,-rfamwmgfgr@%@ oedi na},d sfutg@ts hvdi-agen atons

are repl ace ogen atons 05/038418 The
term" per"h‘alc?i”aqlqi‘ n"loY’%fﬂéﬂs‘O‘t’%al]‘JﬁyIdP‘T@y F‘lk{fj‘?’ o‘ﬁﬁer\ﬂﬁ@l‘)@ layyr h‘“é?wa{kﬁ‘ loﬁi}dr ogen
at ons ar aewrapblmedlobzyr halh@kyd ¢revar latodkepyl, Idine hdl@rkpmyl, Tswat fetnladlie], Towésul f oni ¢

acid,’ gghalo%& yolmv&,cyclo@m%& L Qﬁra%%l&y, mepﬁs@oa&sxys &o qaﬁmﬁ% Qe refer the

- SGBH gr ts anion as fonic acid I's used in salt fornmation.
The ter ma% Y’f’ﬁi’ﬁ?lﬂ carbgrgyl, ﬁPé”é’bP“‘Pﬂﬁ?rB‘inﬂ lowgr gRox¥ssten 19V GHPAHREY 62 refers to - S
and - S-. hydfdzen, hesgan, hgldxf,iaminb, [oweagkylisrd, dadanedongmiddl, gite thixl, ldwar gighiie,nat i on,

refers tggm% Q)w alkmﬁﬁﬁﬁr i Wer mis&gwlmylsuﬁﬁf lmglfdaﬁrﬂlmm AkQne s@fomk n

conbi nat i refers onamd ers
RS( =0) 2Nggid; @stblﬁﬁu‘ﬁﬂ Scﬂﬁl 1uY %[%CI‘CTPeII’"iCHéé SHeYCEp (7(O) it £0p oy Ol %WI@ ﬁérfﬁ“iél]o" refers
to a - S( FpRNRZyrargl, vy, cabariate, &2d Bgerdeh. | aegtibrellyeultituithgotpetapse unfuadtiatedand

"thio, " as, ug Iﬂ)?fuﬁ%/&bsh% e@ﬂeeg Q’.FFq(IJEn) ﬁ%%&'b&?aﬁéd?& 61%%&“) Br‘%u@ntute?t{atgro”p or an

et her wherein sul di zed derivatives
of the tHve awéﬂbm-bﬁ%ﬁ@ﬁ%ﬂy S%batltlft‘fdﬁw mopAYLsEiyfer éWerHz‘éFsé Wfr?&q StRYEEE S At he

defi ni ti enitafwithdut guakfivetioh hd tosubshifvEiort, BitiaubstifticO&id hestpstituasfotis et chemgisfad. al one or
i combi RALI Qs &HAY et & «LuBliRied QYRR ARG h¥¥ically 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 understood 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 variable,
substituent, or term (e.g. aryl, heterocycle, R, etc.) occur more than one time in a formula or generic
structure, its definition at each occurrence is independent of the definition at every other occurrence.

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 G, and Gyt
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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
her ei n, wienoamwes7i ncl udes thiofornyl [-(C=S)-H and i rcrarsboosassson 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 degfined herein. The term
"trlhalonethanesulfonyl" r t§f§ Yo a X3CS(=0),- group where X |%4a hal ogen.
The term "tri Hal __hgxy 2refers to a X3CO group ﬁﬁé é;?Qa hal ogen. The
term"trisubsty /& lyl," as usedahﬁﬁeln al one Qbi nati on,
refers teea si1|cone g oup substituted—ap i tisot hr e free’ Vil ences with
groups as ||sted herein under the definition of J5ubstituted am no.
Exanpl es inglude trinethysilyl, tert-butyl dinethylsilyl, triphenylsilyl
and the like. Asymretric centers exist in the conpounds of the present
i nvention., These centers are de5|gnated by the synbols "R'" or "S,"
dependi ng™Hp% W .cBHnCyurist 9 8¢ timd s2ibS Gi tollents & aonrmathettheAeiiT.al  car bon
atom It shoUledoh@uintn diﬂ]ieﬁir@@duﬁehtﬂil cztnf&ﬂst|a§‘t‘4@£}>%&ti@ﬂly%&@1%ﬁ@§t§ es all
enantioneric, and

st er eochem ca cl Ud| n oneri c,
epi meric for rrjéhe t%@nﬁglfgutfcg{ Ig&:ﬁptabr(la s?lt gdheled)U 1e561§s slalés&r gvaﬁeélfngc fléllms OEorrpounds
can be plefmPeldssfe A&teicPtpn ‘P"fﬂ@‘rﬁec’@ﬁﬁ% risAublepr digpaisibaibthéch ste arithllqfgr

mat er i al geawkehiohdigadat withaut uﬁd’llb forikityciandier, &d@ﬂer@&re%&@&ﬂ&tx br@ BonfifendBladt Ur €S Of

t C ver I on to a
enant i 0”@&1{ ézrea%ngg%;eﬁe%t/ %U%%((ljwl?% aE)e eH'é}: 1ve flor(%l e.1r Een%ed uFeEE}e)?gtf éaln f Qfﬁaiegn

ni xture of di aster eoners separ a
chr omat o&’r"ﬁ%ﬂlﬂi’ {nal ipqlagiprrang) prasidicatief) Crféﬁﬁm@élp‘é? %qua pelpby rerstiretai bevieerasp oith < hi 1 al

chr omat ogutahdhcic. Repksditiise ac@irad @i sk hﬂﬁde&&&feoa@rpbt@ta%lnatg%ItllatQdlsﬂﬁ{’?@é/m inthe art.
Starti ngb&%%%g%suggna abﬁs“f !:;u%rrats'c[:a?nr eqga?e %amgﬁ 1su%on§te dkgﬁul § her commerci ally

avai l abl e or can d’ reso SW i n the art.
Addi t i on8¥IePhofrige. é@ﬁ%ﬁﬁ(ﬁ@’t"‘aﬂmﬁ éanswe Wa%@@ﬁ@%\l@@h@@ﬁ/w@@@%ﬁQS8418
pr esent MMmenM¢omyhmwaemws&masmgeﬁﬁanﬁm&1h£@ﬂ£ﬁ§mwlhﬁﬁ9ﬁﬁsent i nvention

i ncl udes @l desGiks ent.ge usamen (Z) isoners
as wel | gs tles 0 arg% &%ﬁpltlﬂiﬁ?te%%%m)% al’llli}rt)ém’ate 27 naph%a@nesuA(é]Efl}e ox%ﬁtglpfu?oate pc?g% unds rmay

exi st asPTH{HofRIFRIPreriprataiitBiaivde pravmee.sucinge, pritsiei Weibrdyetasi s i nvent i on.
Addi t i on@fhoygacetabbephogbdi) gitadSe, Bitarfohe, &’r@tS]@éhEsulfdﬂMt@ nhd ectrdble. axb sbramd n

unsol vat offids e pfesentinventio uaternize g L abl e
ol vent s aren EpefiSs SOLKRLEHN AT 1 Lle OB TR ERH SPhp oy REAER Vot e
forns ar@lopgRdrdes and iedidss: et digthyl, Ehhléylm%@“wé{ugae# @PﬁﬂwathYtlm pur poses
of t hedpa‘néﬁayitchlblﬁ‘déehﬁomﬁé’s and bo@idéseanBber @pirﬂd@ﬁbﬂétﬁyy b151H1|a&t Extalnglé'sd)f acfﬁ@%ﬂgh t he d.
ant ecedi uns substitute

&g begelEn(BHpcd @EPfXI nﬁﬁer%&ﬂ%&llk %p?agle 9 d1t101:1 ?a}fl%mgcliude mor 8amc aﬁg\{}u&ﬁ

the substituents &l ude, without
i mi t at i B hy‘iﬁ?br%?» gl gfLPo%nti Pk%@ﬁf’ﬂ%anﬂ ﬁ‘@@‘]tfé‘ﬁld%ﬂmhl ay 0@194 weltiaduckiniom t he

fol | ow ngdgirioups or desi gnated subsets thereof, al one

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 ammonia or an organic primary, secondary, or tertiary amine, The cations of therapeutically
acceptable salts include lithium, sodium, potassium, calcium, magnesium, and aluminum, as well as
nontoxic quaternary amine cations such as ammonium, tetramethylammonium, tetraethylammonium,
methylamine, dimethylamine, trimethylamine, triethylamine, diethytamine, 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, diethanolamine, piperidine, and piperazine.
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or in conbination: |lower alkyl, |ower alkenyl, |ower alkynyl, |ower

al kanoyl, | ower heteroal kyl, |ower heterocycloal kyl, |ower hal oal kyl,

| ower halwel2k@msbis7| ower hal oal kynyl, | ower perhal oal kylpCThise@s/038418

per hal oal koxy, |ower cycl oal kyl, phenyl, aryl, aryloxy, |ower hal oal koxy,
oxo, |ower al koxy, |ower acyloxy, carbonyl, carboxyl, |ower alkyl carbonyl,
| ower car boxyester, |ower carboxam do, cyano, hydrogen, hal ogen, hydroxy,
am no, |ower al kyl arni no, arylanino anido nitro thiol, |ower alkylthio,

ar yl thio, | OV\%Ee thlfnk'ﬁljo(?rl&Q"(‘elf rg%/to acomgg\xﬁdt is 1Xade mme actl delh Vlgg yIlh%%lfsm%tu te d si yI

aryl sul fonyl , acl trisu
N3, NHCHSOmHQI(”éF-Bl)’ 9lso e} as Eeyes. @e@gepﬁhewm{%des cre@a@)sipdprallpyr i di nyl |
t hi ophenenodifietrfamy bf,thd conm@indG R {amﬂﬁﬁrﬂergmelmbgDMﬁgewnea phyfiBlo Q8 tcadi@dnb ¥

SUbSt It ug%glc%é?%g Jﬁﬁ%ég téotldl ?t}{?&ﬁ. g% c%% ge con\;e%qg%ﬁll&ig npou chen%lcai L{ezugtst Iat ut ed

| eveI an;‘?\Rﬂ@‘?‘@alPﬁthﬁfEt‘weé’th‘fOtfP‘flﬂ?méq}}b§‘tf|e’EaH*&ﬂéd3r@WGS mmwmmvam (e.g.
- CH2CF3) cob@iderheninsédit atemidsmarpaich fe@6/of @h a/uuitalmauﬁzyﬂu@lcbemceﬁsdg&n as to

su bSt It UEJ}OQIQ%S aQQ)tfth 11%6'919 %gclat}s%] Sl]f ng%sntgatlg bzl’%al?’ E) ue{asel%ﬁ tq, aglgl]ﬁlstelad:l%l ﬂ%e%gl}gﬁng SS ed ’

Where a substituent 1s quali "formis
speci fi caIR%Pde ey, f‘l’ﬂ@tap@r%bRa‘@ﬂabteﬁéOlﬁlé*ﬁfnmwatlom‘ﬁﬁ@eﬁrthmcmﬂmg tssel f and
Wi t hout aotrmrebedrugiesiagiialé 1@1@1;ovdd@$lﬂﬁ§lﬁy 13%1?@1&&6@5@1 cof@dsitioRwer E@E?E@drﬁ@f anl Kyl
optional Ly ty._sel ect rom:t onsi s of a

05 cl oal kyl Wl?eqﬁéew o grtof%/c{@va?veél?le Enﬁe eglbﬁlftﬂwhﬁs tgosﬁgﬁté%fg% 515}815?% F&Slich R and
R group§m§ﬁ8UWHWH@°GHﬁ@ﬂ§@ Xwﬁmbémwwémmﬁwamfymgm%smeQte@m@@mﬁefined
herei n. Vet @@dmnﬁdrﬂeréﬁ agdan:bt& (ﬂﬁaﬁ)roamﬁ'%mtﬂt@ﬁen desi.gnadil HurdWzed1Othe ga@o\é%?x}{ R dgr oup,
i ncludin uen and every
terms hogi CB thte) actlve en%é B\d\é\/ﬁ' al e{amp%,s fnclu%? 8 pdtld derltvgti’v]e_.s og% e%ou&? S'ltélle einh terns of
selectloﬂh$W@WWﬁng@U%kP@ﬁB&[@ﬁ@ﬁymvamwmmb@Zwm@ubswmﬂuwwmmmgbrmenn1(e g.

aryl, het@racye e sissis ohients WQlQﬁtlhElddE'Qfx@mt Barioaned illleﬂgﬁ résﬁ)n@ Formul a or
rrence is |ndependent of the

gener ic o%m Psurayc weth are?shnagle()enefllt}msk ratio andirﬁ g?etctévlpﬁguahﬁlf)wgndep }ésF: ers to a coval ent

definition at ever occurrence
| i nkage bet \Ne@li*?tﬁtl\ﬂoaca‘tat?mfersé?mirmnm ehilagingtheef atPRARat ons  j oi ned by the

bond are constrgesadinkisbgerra Eietcre%fng |t}@ rcgﬁfar SMBSTI MBEAR Ehe ﬁmu&% be
singl e, se specified. In the event that G3

s desi gnat‘)‘ atel’actlolbmghangtgral bdh&mg P%tner 2 catafé?cualpéwtghom bel ow (right side) is
i nt ended: theT@ﬁvmemH@@l@hﬁﬁéﬁm@@W@6¢®&p@@@dW@Hammmn@hkwm@hddDDMhect|ng (€7

and 4: B8R ﬁ&ﬁ@oﬂ%l&@at?@_ éclﬂ&@@ﬂa@ﬂ&84’ﬂ§erm/“%uﬁte alg rgﬂzrs gﬁlt 1@@ 0 &8 a

r and s

g?gd 0, HO- nctlwﬁ% 5 Pg/gé bo3{ 1ncrea31 or 860%,%5%?\,\,{118 ﬂn‘obz}Mh& t aﬁaco&:lple)ﬁ-tﬁgns (?8%686 %géli 6)1(1 t he
present FWWE%Pm@%H@@NTé%w@#ﬁqgwrh@ﬁ@ﬁ@ﬂ@ﬂ@@hy@wa@bepmabkénmakw$mmmhe term

"t her apeHEAKIz&H thY nAG4 6ipdiRHafhes by increador B RELe M hiBhBiity B 8SEBL Smsal ts or
zwi tteri 9 I?vl&/e%n tfhe HX\% an(g 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 to 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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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

t oxi ci ty,wormnés/@sison, and al |l ergi c-response; which are eommspesnsdses W th a
reasonabl e benefit/risk ratio, and which are effective for their intended
use. The salts can be prepared during the final isolation and purification
of the conpounds or separately by reacting a basic group wwth a suitable
acid. Representative acid addi ti on sal ts i ncl ude acet at e adi pat e,

alginate, citrate, asparta te, ul.fate,
DuLyrat o, carmRoRs Sakn S EPeRT ORAre "G COR e P Sies PuBHEhar e,

hem sul f desaed eﬁ@ptmemraardmm@mtbﬁ effpat piitieprapsuti¢ agams: te Erm feyldnarghteBrsitae,

hydr obr omicd8uity tohycekrawoplsmst@, eitBer RO Mﬂﬁlﬁ%s‘&lé éﬁ?a 3t @hef ﬂhe%%mc QRatela | actate,
nesul at e

mal e- at e, S|t nesu ht h esul fonat e,
ot § et A AR e b FESIBOER fra D3k ooy P AR Pl
persul f ateﬁect g arpﬁ)eﬁquva Pa'e@rlimdeme(tﬂwmt\@hen piey alagttient, yroppd didivelor tiisicci nat e,
tartrat eusetwill €&hén@ 69@@@0@@%@ colikd Jf th'd QLRI R cdﬂm%ﬂﬂaﬁ(ﬁ»‘ng, l bk ﬁﬁﬂ%ﬁ €, )
blcarbon§ t ol uenesu groups in

r n can
t he corrpouncf%d[c)’fﬂﬁt dastoﬁers 'eSer %erapﬁ &ihE tlentnq‘%agﬁqﬁ%s % lﬁstpg%s?'n ihﬁgruﬁﬁ ?"ﬁ et hyl
et hyl , piwpydnt ofém(tfe%ea g}llysww@hltmcmé@?d vist oyithinl s skilbaf the e b che &, degimimetstreyt| |
di et hyI , eﬂiarbmtg)étfecn@rmoms%mhrﬁu:lpfalaieﬂﬁmondecy| lauryl, nyristyl, and steryl
chl ori des, br om des

S
Exarrpl es Of a?mdermv\f]om%ﬁlqlon %era%/eméans eadm 1s %tlo?% t\ﬁg«?h@%eé%é%ﬁh%%thO accept abl e
addi t i on trehf therareriislcendiion ﬁéﬁgéﬁﬁﬁ@cr@@i@@e wereH diggosuthy®iclodivingtriton  hydr obr omi ¢,

sul furic cnc&ﬂﬂssﬁm&&ﬂﬂlﬁtkaﬁon Aeke &@@}@:ﬂﬂlc&g&%|11da%u§st&§tﬁll?§m@?&ﬁ"e’o&s@nam{ép- ls&h &
succmlc,i d ti.on s are duri t he

final is Onl {n{;}le capsutledwvnﬁﬁ’aefae(! ratfo ogzhc ive, 1n%rer(]11é3n % cg in mlﬁtrLPéeS sep%ate %sg &5 5 for e&ch §Ctg/§r boxy
group wi figregiens. gp ftddlEine sugiaigningstatiqn d@ em@@pw@wsexﬁ egled, type aﬁrtmgatﬂeagﬂ@ m i car bonat e

of a net &Jquenﬁaatnlatﬁ& Bleithéh dakt, BOPERREA rddimeARi I QFRRNbGRIaI SMBdtYor the GQNdary, or

terti aryc%lrg at(iednl gt né%}elc&G%onso Jisoreders esculiaedci%rlelj y accept abl'e salts include
lithium “sodi'um" pot 1c i’'Um and al uni num as well as

nont oxi c q uat Blraﬁﬁlimf/ asp9pts H’épré%&’ﬂt |U6ﬁ‘§01311918tlaﬁ tas mahﬁm@ﬁﬁl wane adistapemerripk ammoni um
tetraet h)dentia)nﬂmﬁblaﬂtﬂﬂm nd3Bth &Ry, AR Aa@inisi ¥R ANBaMEafrediivé HRLAYE a@d&nﬁtﬁmd

triethyl n m_ne |.am ne, tributylam ne, pyridine,
N, N- di et yfngurlﬁI gisﬁéé%% wle{nhtbthef’glerl di ne, N net hyl nor phol i ne,

di cycl ohexyl aﬁ‘iler?émpoﬁ?dé é%ﬂ“%évemloﬁi prpesailip Heiresanentf ity ereeyditiph eln@tnhw anine,
1- ephenasy ﬂl’l&nocﬁl’dﬁmN%@Pl&RﬂaM] Btdmelieaed bartbiiRionsXda@sted By @131&1&8&6! Er@tfén ve organic

am nes ugglckptkle Io% ou%%lecmcf Q08 Ion%@ueggefu ﬁal?de%‘qqlletnot%gﬂtgﬁo Eysl dm(Pemla 5nd rpme. X

et hyl enedi am ne pi'per azi ne.
19 WO 2069t @%mypepmwswszlmyd@%masdw%éym drdigbetqs mﬁ?uagwe F diflisies insuin g
conmpoun d rekiktatice yBer MpREkRiaNEdEsRy, Afdrdx ) Bulintla, WifMBnatiSh@d PloRSie Rérveed) MpRLINGSH&™N al so

exi st as I s of .t he conmpounds descri bed herein are
structur gﬁp&qwggn?fpca%nfgglglwou“dheathpl% conpound that readily undergo chem cal

changes under Tisr98Rognds gf teedrveionamtdse Asusedda) fyrasned®ltihesubiotyioiidreating
Addi ti onajpey diaffes, (ﬂlEdﬂ@SngGﬁ?sﬂ ih&isAR ‘éﬂb\bfﬁidg BledhR&uE ANRMRE (Pwr &lfi@amng al or

bi ochem Eﬁtc 1??&389 S(d)I for sﬁﬂlﬁ%fDl\/}Ig\{tP e 1zevfllc1m smanense to nogma?zfen%g:p?‘ i ;Psugfcéﬁgs can be

sl ow y conve rans
reservoi () (i tefpcige @@ieﬁt% Ia@O@"fszl)?WECT@Pm&?h@Pﬁe&hfxcﬁwg@m@ect (f) for leducmg the

expression of NPCI1L1 in a subject; (g) for treating atherosclerotic diseases including vascular disease,
coronary heart disease, cerebrovascular disease and peripheral vessel disease in a subject; and (h) for
treating inflammatory diseases, including asthma, rheumatoid arthritis, osteoarthritis, 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 treating, ameliorating, or preventing a
disease or condition selected from the group consisting of obesity, diabetes, hyperinsulinemia, metabolic

syndrome X, polycystic ovary syndrome, climacteric, disorders associated with oxidative stress,
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Prodrugs are often useful because, in sone situations, they may be easier
to adm ni ster than the conpound, or parent drug. They may, for instance,
be bi oavavbabdesbyg7or al adm ni stration whereas the parercTdse@sioss4isiot . The
prodrug may al so have inproved solubility in pharnmaceutical conpositions
over the parent drug. A wide variety of prodrug derivatives are known in
the art, such as those that rely on hydrolytic cleavage or oxidative
activation of the prodrug. An exanple, without limtation, of a prodrug
woul d be a conpound which is admnistered as an ester %&he "prodrug”), but
then is HEEBERAY ERPISYOMHGHT By ZRAGoRRrsiE FemBNFHE SN T BSHEREC CBREIREL | ve
entity. A@ﬂmhmam&haaxﬂmpmﬁsgmmghmdﬁhmmmwMW%mﬂamdwa&umé&m@ﬁm@hmmnpound The
tern " ﬁﬂ@peutlcally acceptabl e prodrug,” refers to those prodrugs or
zwitterions which are suitable for use in_contact with the _ tissues of
patients mnth@ﬁﬁmHW&W@sFB%PH%F?CWW¥W?@H?WHWdh%ﬂﬂ“&??@?&ﬁ?” B&ponse, are
COMMENS U pdpiflatic biltl/cA thEre@sidnaidhetsb &rbdaptutic applicatiaas, the congsiticas @e @mfngeteive f or
thei 11 ntendesh Hos slife hoh TGl btk for dﬁsslfdgrﬁdlatai hB&ERAG RARBG cel | ul ar
function of P

“inhibit" refers decre % cel lul ar
functi onPwsa}nqblﬂ}ﬂRbutTﬁélmWAﬁnftEH’?E‘tqlsﬁﬁesncﬁ‘)‘idmﬂ%ortdﬁérdflﬁta% eeq GWVW“taﬂ a

nat ur al bhéudi saffcip@totcire br dlkasCi@ttiall et thaynpiging of the Tliese éisondet orochdtiat e” refers
to the aR'méanlt'tsyeff&tweafommwmeﬁad &g seva%%fdlc%e mh@dlstegg alsh1&er buBREdRN of a

PPAR. A nD activate the activity of The term "nodul at e”
al so r ef @e§ous giergps e Paﬁﬂlt’t}f?@th Slhee s o B W%W%VJP%@F‘E%PE’HG”W decr easi ng
t he pr obabisikibd. Yt it deadiderrd @engaithénxhe skifl pithdratfiovearto detdARARueinblerapauticdly effeativebi ndi ng
partner. u%%&&%&]ggxa entlatn)ﬁtieegaﬁgosg &@alafaglpotﬁﬁxbél trfaf')y that such a COpr| ex forns

bet ween f e natural binding partnér, nmay, |ncrease or decrease
the probabili fry’f‘tpﬁé%“waapﬁliﬁﬁﬁf‘se%mﬂ’%?tﬁ%g Corﬁf’é’il%é]éerfmf‘l?f’énq?’é?-‘\?i‘ PR HE nat ur al

bi ndi ng pafitinesd idepaativngptdnR td dethaelRc ritkrofd paoitulafdistdss dispdrpounmditioexposed to
the PPAR’m’edlgghdlﬁgoqﬂa%EXr ngrgl]g g gP&ﬂQQnogfdgEﬁphdt ﬁl&b{edttﬂ@étabgllc%%és%ndﬁtf%sﬂs bet ween

t he PPAR an tura tner. As herein, .reference to

"t r eat me Rt disopers.gs desaripedpovs- ssuFl}ﬁ“éﬁePéHS fietf)‘nfidﬁ‘bqe&dlﬁ"pﬁ?’léfb‘ﬁiu?’ EHELe M  or m

"pat i ent 'qod® adkbis &de) thPRdIRBANB ULt Ed debeighn el paias's stdtx el hgaltie sveight, gpathe Bt 8 1 ncl ude
humans, ('fsoc\x/)\rllssid T cp \ge%l W, tﬁé}‘ih% skill &Ql%%t% fo; §Jg.(?oe&3!em9ﬁeg§ch pf%glgrlagt?cggll e?f§ct1ve atl:h%uﬂts%gl m

"t herap eutlcaF ffective anmou herein'refers to that anount of
t he corrpém‘ﬁ’éf exﬂﬁélp‘??@tlﬁ’dﬁ'ﬁ m@feéfcéld“c\ﬂﬁli“’é%l tWIUt | relieve to sone extent one or
nore of the syrptairscaint bie paicst ag@itiors dictdiirgia maitenalics drsclie ndntiedtang ift r eat ed.
In refer %Qc%sesart g%bs%gen li 91%%5@% gr tg%]fréahe@f%tf Qd%mg%ratg)}{%lr onll gﬁ% f%d\ﬁedt Q‘%r apel{t ically

effective ano at. arount whi ch has the effect of
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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.

In certain instances, it may be appropriate to administer at least one of the compounds described
herein (or a 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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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) admivnistration
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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 calcium 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.

Formulations 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 aqueous liquid or a non-aqueous liquid; or as an
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In certain instances, it may be appropriate to adm nister at |east one of

t he conpounds described herein (or a pharmaceutically acceptable salt,
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patient upon receiving one of the conmpounds herein is hypertension, then
it may be appropriate to adm nister an anti 22 WD 2006/ 055187
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The compounds may be formulated for parenteral 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 aqueous 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 form orin a

freeze-dried (lyophilized) condition requiring only the addition of the sterile liquid carrier, for example,
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thereof. Proper fornulation is dependent upon the route of adm nistration
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with i &’a‘il%alkydberﬁu@e@owawaﬂsraécrnffmdwwlaé@ﬂ%ﬁ prdgent Mhickingeasr thdyolubilitant t hen, i f
necessar yhe c@iapidng amohﬂorm{e@dpﬁitmh S¥thghlly h@cendﬁ&ilsm@ﬁimi or mul ation. Alternatel Yy,

one nmay admn U han stem c pmanner, for
exanpl )e( vi a Fl?la cglépgatund? mg}rpaﬁgg% Bmullateg in nrap?a?com %Ions sucrkl Py s%}l(aghretelg}oF enin a

depot or “$UaY af ﬁé‘aal‘iﬂ@ﬂ cgrrsRiony wpmromhawhsucw PQCh@hﬂﬁ%rpel,yetme eyl endbitieni st er
the drugglysrigest ar geted drug delivery system for exarrpl e, in a liposone

coated with Ofn%(ﬁtl %poetﬁebt]:)mltuﬁ?‘ orrllg éelsjc%gé{i P 1—11(1)%1 t:hp (%)?ngmlrr%?s é%a?' SIF'IO begcf,nB@?t et ed to and

taken up sel ect!vel gd®f or | ocal
del i ver ydPpf@rap#igion piyeh la}géctweforml%mse@y ’Pftﬁdmgléle@d bdimplanaion (foiexsnyent s, spr ays,
sal ves, amduqaebmﬁesntraﬁesuwﬂg)to& agmetwuﬁulbﬂm%&d Qﬁv?s; foll B ARIBOLoH Jpgjndstntf!@
inventio at.e n.,ague

physi ol opltgg?élaggwuh Sum{el‘)’f]emeb PR gbd%lﬁa e“§1u£-fl|21r eféaéﬂps? ag%’IeWﬁrs‘B’hm “Ringer's

sol ut onaCC?PFable glwgqowxelgp@aqsms al 4s prerifglyfsplelle defestives.famsamis s abpaddiyi ni st rat i on,
penetrantoﬁlbapmoprl ate to the barrier to be perneated are used in the

formulation. guch nenetrants are generall ‘hd%l art.. For other
parenteral in| eece ar eo a}EI rmace&tg:altcgrgo orthﬁ: (%H:tclm ou yie%eén\fel&ﬂoﬂﬁpat ed in

aqueous o Y?ﬁﬁf&‘éﬂ}]‘e“@msﬂsslé Pyl elppgol, al}ﬁméfae%uémayf widtdrmishipls oghrogioyakl and
conpat i bhﬁq!l&!dlﬁsfpﬁd’ss 06 coRNGhidy @R ray beSumbx, R Qb‘ﬁmly?ct}@fel?e 88086@ldy known in

th t f | at ed dil
byec gII:Tb %olye{hylg {yco?‘g(magor 01t1 EI%EI 48 ca(iitor o ﬁl?%%ga:dl%ﬁ%s é%?ﬁio& %%15 f/‘%ég%‘b%ftg’m ;ea Hy

carrier sdlﬁfPIV@%&if‘i?il‘éﬁ*ﬁcsmmdF Wklhamsqlfmrqdm‘es law toxiciSwedn sgwamid @miistrginabl e t he

conpoundSat@fily th@prbliaﬂl&ﬁtof Oddsol vent bﬁtefn@faﬁbﬁ @Il@Qor@ﬁerEMl@xE\ﬁ desﬁ)@/\ﬂ@ ks, pills,
urri es, SuspenSI ons

g::] ggfﬁz Ifﬁg?%/ ?aetgmmt?l cfra%ems? 1ds Ihertbime ¥heL11<PePtit\éofl thetc%so%%lt %or‘mggé&elgamay be
varled for example, other 10w-tox1c1ty nonpolar surfactants may be used instead 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 solution.

Alternatively, 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 hydrophobic polymers containing the
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Phar maceuti cal preparations for oral use can be obtained by m xi ng one or
nore solid excipient wwth one or nore conpound of the invention,

opt i onal lwogoeendsmsg t he resulting m xture, and processi rgTiUs2008i0384u8 € Of
granul es, after adding suitable auxiliaries, if desired, to obtain tablets
or dragee cores. Suitable excipients are, in particular, fillers such as
sugars, including |actose, sucrose, mannitol, or sorbitol; cellul ose
preparations such as: for exanple, nmize starch, wheat starch, rice starch,
otato s ra Ios crystalllne
gel L ul Ostga%{aﬁ t'lcrag% a\;a'rlgu; sggmﬁd-leleasglini%eulaspalv,e Q;:%n Yahl}%ggic cf r]f%ctm&yg ase] ose:

or otheré§ Ié‘fﬂ&ﬁh%@ ‘t‘i@l“ft‘b‘leﬁw WWPW?Yd@h@dI(IWP‘W@rchwi rdoneflensthcal ci um

phosphat eompotis fdestew @ekks ahi t6 byat QY B4, lmgenaiggecrhttﬁe cﬂaxycabl%tu@éja%t@e bisl &g@dal as the

cross-1i i Vi n r.r ol | one,
al gi ni ¢ gtgtﬁlgy gf::tt%%l?e?ag%ﬁi %%1@ aq tgonH r;t}]ateg &s er CP dOt%l}ﬁtaabP ¥ thlblE]@/ EW%(? at I OI’IS of the
present i nvenbssies Benet ‘éfEﬁ“’ef°f éPm%rtﬁPtmalﬁ nihesp §P1F11?ﬂ111d@ rreelse ivefubfoesemtned as

di scr et e treatnmint csmmhloxaamﬁaaqpsx«th(eﬁuma(:saaﬁdnﬁtns arffiald, BBLBLSmAREN, LOLaAkRY a
predet er mcen%re%@éﬁ@& an%a]stunﬁdéai%;s%svc%é a%gl ent, as a powder or granules; as

a solution or suspensi on 1 n an eous |qU|d or a non-aqueous |iquid; or
as an 24 WO W@f @SWW“#@\F}WSZ@O‘SVT@SBMW“@)PSI salfs pyitheltarracdufiagilsi d enul si on or
a wat er - tampaible chungtiord. Ariki@iica Ralts ddi @e @hnked/B cblﬁ@ﬁl@gdheﬁialﬁtl e &ke® be presented

as a bol %npoﬁh%th%@ﬁﬁfm&% an%%f% ?the dA‘sueg"Qndeélthelrr%yat 01 na suga%ledl}/en S(%?\ETPt ]%%SI on or

nmol di ng Ptlona one or Fessed
tabl ets AEYBEeHcd é?@%?bﬁﬁc‘éﬁ%?re%‘ésﬂﬁb‘d? hutaf%ﬂlhtﬂmﬁlt@tw'ﬁcihlllwq@frqnhe active

i ngr edi embrginty aaid{ Ike Bydfdoiow crigdbioor, &lﬂechcaa:smampmmedgelQﬁrb@HmudpﬁoSIc optional ly
m xed wi Rgnoﬁydmgghgﬁd‘spho%yﬁ yd%ﬁ&glglsﬂh%cr 5111"19{(;'1}1"061191;[ grogelgqufuncalHdnogf surface active

or dispersing a ‘th a suitable
machi ne BOPRMYPYAEdsERd tilﬂé‘eﬁé\‘?{ﬂbﬁs@ﬁsaéﬁ)%ﬁdﬁdm rﬁﬁtlgqisew@qmwlgahwa%dsﬂlh@rt i qui d
di | uent . acfthvepromdalcebdutynmisctophd anabibiyc; BazaDat@de; abatCmnad; Ahlipay be

f or mul at BO b ASent QR OML ST ase the active
i ngr edi eﬁ{talat herei n, Pharnaceu H?\(l:ygci%dmggtotéure%esulfgnﬁg m\/\}1° ue?lesulfomc BY %used oral Iy

i ncl ude [SlERs-fiPte slisdtiieas mﬁ*ﬁﬁlésukﬁqﬂwg@ﬁ anei ¥, Alggsinclyged gre skt of epfing acidesbhed

capsul esasmathete afd tigeika hidralantorgnip has likepl @@bnic cﬁ@ﬂ&&tua&wg&u}éféﬁ{ 18 1ikOLseSRF i t Ol .
The pushgfitie seaPs YW £5h.52R.:CQNt h v ents in admxture wth
Filler sﬁ(c l;e &?gct ose. aﬁl?‘l Ic’ll 63?51@&18%7&') %alg‘?ei(!lto%ﬁmm uctj)led}ag eovs ob e('iant s such
as talc HPWIH%SQH&T%% thiphpishe sprcerandingdice wsigtor kapralPmy:, Sakt il ith éhe sompbyndsast t

capsul esthe girksent amintlmench(zlaNqﬂmmnldﬁtaimycaﬂaﬂmwodiﬁﬁ|th%1uﬁ3,r ma‘éhbﬁ@ﬁﬁ@&@thloﬁdegw tabl e

li q ui ds, ph%éﬁﬁe@e ﬁﬁafatfa %ﬁé }ytolglenes%’f nat]e QaHL dfhp ﬁ[)s‘%falq faa d)i eaaredl:gy cgll'flactlng t}g corX tliyl ene

glycols. In ad tion, stabillzers ores rOV|ded
W th sui tﬂ“%t‘BYeé“oné"GEfri "W@@p”a?z&?ld f’lﬂ’ie@e‘iﬁafr‘bb@éablec'é?ﬁé@}ﬁw @Ztyv}bil ﬂ@u@@mmseﬂ tet i ons may
be used, inwhiiop hInpegferreddnibodi@éntsyth€Otalieved G tosiaRIE Gsed Wikl the, disPledey VI NYI

pyrroli dégglgoungsar bopol gel, polyethylene glycol, and/or titanium dioxide,

| acquer sol uti ons, and sui tabl e organic solvents or solvent m xtures.
Dyestuffs or EST AR 4 Mgy Baromet ey ida-2 e petazins- by dorgl-indrredyedosiatdidngs  f or

i dent i f i wevkiedly aOYmtthDdchlébléa@ltaetEd wieh atafdhaciedidd ﬁﬁﬁﬁﬁéigfbaﬁ éoemngﬁfcamtni ve conpound

doses. A&lcl:taté Qfdmdiﬂ@ﬁc agﬁ %h(gs?{onp{c@ll su@.glma ci)?od{u@l Iyngoxxdsedbi‘e{ssmm I n dos ages

suitable for such admnistration, uccal "or s (ﬁm ni stration,

the conpB¥ITPYALAFapd Pl Hanis %frdnﬁfeffrabclmﬁéﬂ gtio, I”b%éllt'?@’(%owem 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 particular, 4-[4-(4-
trifluoromethyl-pyridin-2-yl)-piperazine-1-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-toluenesulfonate salt. The present invention

provides for 4-[cis-2,6-dimethyl-4-(4-trifluoromethoxy-phenyl)-piperazine-1 -sulfonyl}-indan-2-carboxylic
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pastilles, or gels formulated in conventional manner. Such conpositions may
conprise the active ingredient in a flavored basis such as sucrose and
acaci a orworagassiszh. For adm ni stration by inhal ati on, pClrascaspssangis f or
use according to the present invention are conveniently delivered in the
formof an aerosol spray presentation from pressurized packs or a
nebuliser, wth the use of a suitable propellant, e.g.,

di chl orodi f | uor onet hane, trichl orofl uoronet hane,

di chl or ot:@d p-aflrtQiii-RaNane &@E@g%nﬁiﬁgﬁgvg% 8. [9 4h§fluo Oglle%é tpérldngf1 B In the

case of a. I es ug%zg? §$Eos uni't by
provi di ng’a val ve ¥6'g 'fg'm%h%%@éf%ﬁ“%%%ﬁﬁﬁ”tGﬁ%@@@@smaWG“@am@Mmdges of ,
e.g., gelreride ffr orarpsentigahcopositiohsaberisiog a famsfafebh@tuaror Py fedenihat ed

contaln|@gmamagﬁm¢&ughmegmmgngngonpound and a suitable powder base such as
| act ose or st ? ounds n%%§be formul ated for parentera

administratio E)eye“in?f]s é’&tf’rits appgeaions, U, onfpypigns citefl 4 escpligriomtre sy | nuous

i nf usi oninc@paratedlbatefeons af Grriitenjheeiti on may be presented in unit dosage form
e.g., in ampor@RwiE sdhindt bl usgcptg gra&(g&hajr&gﬁ Ryetidt N an added preservative.
The conpositions nmay take such forns “as ‘suspensions, solutions or

emul sions in oily or aqueous vehicles, and nay contain fornul atory agents
such as suspendi ng, stabilizing and/ or di spersi ng agents. The formul ati ons
may be pgasgoied in unit-dose or nulti-dose containers, for exanple sealed
anpoul es and vials, and may be stored in powder formor in a freeze-dried
(l'yophilized) condition requitésag only the addition of the sterile liquid
carrier, for exanple, 25 WO 2006055187 PCT/U82005/0§8418 sal i ne or

sterile pyrogen-free water, iy natg prior to us 0 aﬂeﬁhs
i njection solutions and suspenSﬂOns ‘maybe pr epad ¢ eﬁile powder s,
granul es and tablets of the kind*previously descrlbe o?nul@llons for

parenteral admnistration |ncludewaqweous and non- aqueods (oily) sterile
injection solutions of the active Eonpounds whi ch may contain anti oxi dants,

buffers, bacterlostats and soliatresve render the fornulation isotonic
wth the bl ood he i ntended 'pi ent; and aqueous and non-aqueous
sterile suspé whi ch may i ncl ude suspendi ng agents and thi ckeni ng
agents. Suitab 'ﬁlpophlllc solvents or vehicles include fatty oils such
as sesane oil, war synthetlc fatty acid esters, such as ethyl oleate or
triglyceridesxsdgiedhieposones. us injection suspep5|ons y contain

car boxynet hyl cel | ul ose, sorb1$01 9%, dextran."o* he suspension
may al so contain suitable stabu{ Zer s’ or agents whi eaé@ t he
solubility of the conpounds to a6 for the preparatlon of highly
concentrated solutions. The compoands nay al so be fornulated in rectal
conpositions such as suppositories or retention enenas, cont ai ni ng

conventi onal \&H&I@&SdnE@d’r%xQ@§§§S RHGRyAS smﬁg@mﬂu&;c%espoqgh% aﬁ%' hene gl ycol,

or ot her C ition to the fornul ations e&cpreV|oust
t he conﬁ%ﬂqﬂ% §cmmmﬁwam£ég?br%ﬁ?ﬁﬂ%ﬁl£§6§dmﬁéB8F1ﬁ¥%ﬁé§%¥?ﬁﬁmuﬁwéh | ong

acting fop wéﬂnamsdm- chippgpulfoeylaedmithingt @loesulfoyic ichip Selfohadideasr mefodfvagiXabdal e
subcut arg@d&ioy wiH thd dﬂﬁrB}ﬂﬁﬂé St b¥ipe@dine¥nel Rtdof %gljaltlul% - d QL\S&E ion. Thus, for

exanpl e ’ten]iplglgtupeg) er}pan lé‘terlcsllyrl];angmed piperazines were used, Finally, base hydrolysis of the ester moiety

subst ances which increase tHHéE¥%,sco of the su(piﬁ%*gm % &'s sodi um
0@ i\

was accomplished using lithium hydroxide,

Scheme I
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be fornmulated with suitable polyneric or hydrophobic materials (for exanple
as an enulsion in an acceptable oil) or ion exchange resins, or as
spar i ngl yweabesnlssisder i vati ves, for exanple, as a spari ngcy/ussasobdses sal t,
One exanpl e of a pharmaceutical carrier for the hydrophobi c conpounds of
the invention is a cosolvent system conprising benzyl al cohol, a nonpolar
surfactant, a water-m scible organic polyner, and an aqueous phase. The
cosol vent system may be a 10% et hanol, 10% pol yet hyl ene gl ycol 300, 10%
pol yet hyl ene gl ycol 40 castor. %H' {PEG 40 castor oil) wth 70% aqueous
solution, This cosol vent ;xgggn1 di ssol ves hydr ophobi ¢ conpounds wel |, and
itself produces | ow toxiclt pon system c adm nistration. Naturally, the
proportions of a cosol vent é%§;en1nay be varied considerably wi thout
destroying its solubilit Hall dvtexie,ty characteristics. Furthernore, the
identity of the cosolvent”c onents may be varied: for exanple, other
| ow-toxicity nonpolarxsurfaét g may be used instead of PEG 40 castor oi
the fraction siz polyebmy#amaaglyéﬁ ¢ be vari ed; other
bi oconpat i bl g.4 \ way—repkace—*poLyg;ﬁﬁggﬂaf‘Pyc&P e.g., polyvinyl
pyrrolidone; and ot herfz sugars or polysacchangde§>naybe included in the
aqueous solution. Alternatively, other delivery systens for hydrophobic

phar maceut i CMFheG&E]@]@tHcﬁd&n@%xpﬁ am&'m}eQMﬁQSIZeh-!ngqmgil?r%m?cpgltl@tmgd&h&nﬁ are wel |
known ex%rrp 15%. me %ldtlonlu%{lfg I\MZ}% angm?\fy ?1%3/(?{5{/1%‘$®Is| dgll:le gydr op hobi c dr ugs.

Certain organic s | so may be enpl oyed,
al t hough usually at the cost of greater toxicity. Additionally, the
conpoundschemyitbe delivered using a sustained-rel ease system such as

sem pernmeabl e matrices of solid hydrophobic polynmers containing the 26 WO
2006/ 055187 PCT/ US2005/ 038418 't°Ketapeuti c agent. Various sustai ned-rel ease
mat eri al s have been established antd are well known by those skilled in the
art, Sustained-rel ease capsul es yw—depgndi ng on their chem cal nature,

rel ease the conpounds for a few weeks up to over 100 days. Dependi ng on
the chenical naturg and the biol ogifcal stability of the therapeutic
reagent, additionaj /}Yategles f orf-hpBt ei n stablFﬁ;atlon gy be enpl oyed.
Besi des bei ng us ﬁgff for human treatment, these ¢ uﬁds/@Je al so usef ul
for veterinary treathgnt of conpanion animl s, [icfan «—and farm

ani mal s, including manmal s, rodents, and the i k e preferred animals
i ncl ude horses*4&H&"%nd cats. Nhny of the conpounds of the invention may
be provided as salts with pharmaceutically conpatibhensgeunt.erions. Acid
addition salts can be obtained by contacting the neutrmbcf,@rm of such
conpounds with a sufficient amount of the desired aqgid, either neat or in a
suitable inert solvent. Exanples of pharnmaceutically acceptable acid
addition salts include, but are not limted to: those derived from

i norganic 2%'@31I|kg Egﬁrochlorlc hydrobrom c, nitric, cafbonic,

nnnohydroﬁenc i osphaori c, ' pmelyde ogenp oﬁlc
dlhydrogenphdggﬁg? %'\$dlf%rlt ﬁﬂﬁ%ﬁ%ggégensulf&%\\; i /4Rodpxjaor
phosphorous ackdslkand the |ike; ad RelT"® the sakts\derived from

relatively nontoxic organic acids |ike

Scheme III outlines the synthesis of indol-1-yl embodiments 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 protecting group under acidic conditions, followed by DDQ
oxidation of the indoline. The indole is then N-alkylated with methyl bromoacetate and further hydrolyzed

with lithium hydroxide to provide the desired carboxylic acid.

Scheme IV
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acetic; propionic; isobutyric; lactic; maleic; malonic; benzoic; succinic;
suberic; fumaric; mandelic; phthalic; benzenesul fonic; toluenesulfonic,

i ncl udi ngwp-2velosersesul foni c, m tol uenesul fonic, and o- pColusesssss4ioni C;
citric; tartaric; nethanesulfonic; and the like. A so included are salts of
am no acids such as arginate and the like, and salts of organic acids |ike
gl ucuronic or galactunoric acids and the |like (see, for exanple, Berge et
al. J. Pharm Sci. 66:1-19 (1977)). Salts tend to be nore soluble in
agueous or other protonkg,sol vents than are the corresponding free acid or
base forns, Salts useful w£h the conpounds of the present invention

i ncl ude, w thout Iinitaglqn£\calciun1 sodi um potassi um mnagnesi um
hydrochl ori de, phosphat et skirar®, and p- tquenegprona e salts. The salts
can be prepared by contactixg the conpoungs of th Ln@entlon with an
appropriate _aeid, either negt@ in a suLé?ble %n solvent to yield the

salt forms ofy_the i nventi onT¥ | n preferre n t he

p- tquenesuI/oQ e (tosylate) is used wit dl%closed conmpounds. For
exanpl e,

4-[4-(4-trifluoronethyl-pyridin-2-yl)- plpera2|ne | - sul fonyl ] -i ndan-2-car box
ylic aci dc«*pelegared by any nethod can be contacted with_a reagent selected
fromthe group consisting of calcium acetate, hydro hlor i c aci d,
phosphoric acid, sulfuric acig..s50di um hydroxide, po @g§iﬁ@?ﬁ?drOX|de
magnesi um acetate, and p-tclmenesul foni ¢ acid, prefe abhymmnwael 1 ratio,
in a suitable solvent. Such refloweres i/ncl ude but ar ﬁﬁﬁﬂﬁfﬁlted to

di i sopropyl ether, tqueneM;dmﬁthL t hane, and ac onrtr e Any

techni que known in the art scanseraisgd to vary conditions to induce
precipitation or crystallization, i’ncluding, wthout limtation: stirring
for varying lengths of time at varying ambient eonditions, x¢he /aﬁdltlon of
hexanes or dleth%¥ﬁ§ther e?gp/métlon and reducﬁten of(tenﬁé ature. In

particular, 4-[4g X NN

trifluoronethyl Eﬁlﬂ gﬂ pi per azi ne- I-sulfony aﬁvz éarboxyllc
acid can be contact t h®p- tol uenesul fonic aC|d 0 yieel d the tosylate
salt formof the invgntion, to form4-[4-(4-trifluoromethyl -pyridin-
2-yl)-piperazine-|-sulfonyl]-indan-2-carboxylic acid p-tol uenesul fonate
salt. The present invention provides for

4-[cis-2,6-di R‘étc?f%ouws P 4chem IV o onrbenhpidysupstitied btthesinostia ] theiadolesul f onyl ] -in
dan- |2 C&Ah@s& yol thes- sﬁl?on)ﬁ@de?ﬁﬁl_ﬁn{t@ﬁmZegBWﬁM%QWOMMé (ﬁﬁl'foﬁ:lo -2,3- d1hydro-4
p-tol uen t e nvention vi.des for tri
quorone?%yb geﬁ&l @@mwFSWMR%mgn%zmﬁ%m “P&Fﬁ@n P¥ ”ﬁ&ﬁﬁ”ﬁp@gwg8xyllc aci d
p-t ol uenE@GTGFY IPT%PF%‘“%%M’ %ot éiflfftolff@rt@tll tops. HChia 18 rdesaptiolionsden DDQrvxidgioovi des f or

phar mac eyéldighe ic@rEpPesigionO NMSe ﬁhﬂHlHlE Nfé]lkf]ch&tﬁ%leﬁtyl@fon@ac@t@t@ﬁ&“@gj b9f Fornul a |

t th t { Al |
; g?gr eﬁ{:h WOE’QS c’% gﬁggg ::{Q'Htﬁl%lf? Ihgda (%mdx Ia? Rtggl suét%nafnbclre él d ﬁs cgtg:l?eglgcésrslfd%ryt he

appl i cat ltyérﬁgea?t@“ Hfé‘ffeétiv"mq fﬁ@t‘ﬂﬂﬁimlafoéf‘dhewdwléiﬁseteenme Caéytlctiwdr\wgﬁltatl@nvnﬂter ein, The
f ol | owl nY %sedieams: «tadodeRatkiGpibred O practi ce the present invention. Schene
1. dSBH X4 X X5

Scheme V
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2. HNNG Ga 4Na HXZC \ 11 I543d XS N 30 X2 Et3N, DVAP THE 3.
LIOH THF, MOH X2 MR2C G X3 X, X1-X3 defined in text xi Xs 1, Cl SO3H~ \
11-N 0 GWwG=200¢Ms61s7 HO2C~- S 2. GHN G Ga \\ 0 X4 X XoEubhosobsakrs , X2
THF 3. LIOH, THF, MeOH Vari ous indane-carboxylic acids were prepared
starting fromtheir correspondi ng i ndanyl -2-acetic acid,

i ndan- 2- car boxylic acid, indan-I|-carboxylic acid or 6-nethoxy

i ndan-1-acetic acid ester head group. The indane was first

chiorosul fonylated with ngat chlorosul fonic acid. Sulfonam de formation was
induced by reaction wthjthe appropri 4t’e pi perazine or piperidine either
at room m@ or | evatsed t eppey at uresswpen sterical ly hindered

pi perazi ngg warellused, Iy aBase dj ol ysis ot he ester noiety was
acconpl i shed using |ithium hydroxi de. Sch I 8 WD 2006/ 055187

PCT/ US2005/ 038418 1. LHWDS, Mel, THF S 4 \~ 3. H\--~Yz-C3 4

8]

IntA

8r
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X5 Et3N, DVAP X1 THF X1 4. LiOH, THF, MeOH Me ~' leCJ i S&-&B-HA M02C
HOzC /J U X2 X2 O The net hyl at ed i ndan-carboxylic acids were synthesized in
a siml arwomneasswirt h the addition of an initial a-netirgrassc@sossiinig LHVDS
and nethyl iodide (Scheme I1). Scheme 11l 1. CISBH X4 2. NH Y2-G3-G4 XS
X, Et3N, DMVAP O NTHF _ Xi 0 X4 a <\N1 _ X X2 U111 NY2-&GB 4 O* XC
Xi-X3 defined in text X3 X2 i. c¢c.HC, 1,4-dioxane 2. DDQ CH2CI2 0 HO N
Xi 0 X4 1, nethyl brompacetate HXf 0 X4 N 11 S-N YZ G3 4 Cs2CC3, CH3CN 11
SNY2-GB-A "~J Il JI1OO0 2. LION, THF, MeCH It/ x2 X3 XZ X3 Schene 111
outlines the synthesis of indol-Il-yl enbodi nents of the present invention.
A 1-(2,3- dihydro-indol-1-yl)-ethanone was first chlorosul fonyl ated usi ng
chl orosul fonic acid,. foll owed by sulfonam de formation by reaction with
the appropriatg piperazine or piperidine. The indole was then accessed by
first renoval )kf the acetyl protecting greup under acidic conditions,

fol l owed by DDQ eqxixdat¥ on oﬁN@we-Gi—m;loJ/i\Q The indole is t/aen N-al kyl at ed
wi th et hyl brono t Je and further hydrol '//x G

v

S
% //\\ TEA, DMAP AN s
0 Yo 40°C /
Xs AN
o ‘o
J IN LiOH
Q
G,
G, x X2 e
HO N, -0
2 Y;
; | N(\
\ s/
Xa d \\O

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 produce

embodiments of the present invention.

Scheme VII
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with |ithium hydroxide to provide the desired carboxylic acid. Schene IV 29
WO 2006/ 055187 PCT/ US2005/038418 1. CISGBH ~X4 2. NHYZ Ga Ga X4 G&x:& X5
0 Y 3 0 wWovoosts8tdy DMAP X~ -Y\' ~ \\~N N Xi THF N X5pef/usboos/obssid X\ 3
Br X3 Br X1-X3 defined in text XCN 1. c,HC, 1,4-dioxane 1. c.Hd,
1,4-dioxane 2. DDQ CH2Cl2 2. DDQ CH2Cl2 3. nethyl bronvacetate 3. nethyl
bronmpacetate Cs2CO3, CH3CN Cs2CO3, CH3CN 4. LIOH, THE, MeOH 4. H21 10%
Pd/C, MOH 5. LiOH THF, M OHHO X4 (4 HO X4 GA Y~-Ga 0 \Yf. 0 X, \\ N4
OX\SNN~o0X5 (\/\\ X5~ \' I OI3 Br X3 The conpounds in Schene |V
show a sul fonam de substituted at the 6-posgition of the indole. Access to
the 6-sul faqn de-5ahrlopdlj ndol e€Chegi ns h W\fg\yl ation of

1- (5- Brono- 2, 3- di hydro- indol -1-yl)-ethafione, S fol[l owgd by sul f onani de
formation with the appropriate piperazine or pipéridine.

CH,SO03H

e
| O‘Qj/Yo\/
0 |

0]

7\
/N —N -GyG
)O\K/Czj;i——N\___/Yz‘Ga‘G‘z 1N LIOH )?\/ﬁ{i; \__/Yz 3Gy
o~ o HO 0
0 \ N\

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

OZS/CI
N Yg"Gg'G4
TEA
0 \ S o] \ S,
HO)K/V\Q 1N LioH \O)J\/(\Q
O~ Y,-GyG, OS—N'  V,-G,6,
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The acetyl protecting group is then renoved with conc.

foll owed by DDQ oxidation vyielding the indole head group. The indole is

N- al kyl atwag 2006/d35182t hyl
wi th |ithium hydroxide.

using catal ytic hydrogenation with

br onpacet at e,

HC in 1, 4-di oxane,

foll onwed by hydrecyaissoosfhsssre ester
In turn, the 6-sul fonam de-indol es can be accessed
by hydrogenation of the 5-brono functionality before the hydrolysis step

10 % Pd/ C under a hydrogen at nosphere.

Scheme V 30 WD 2006/ 055187 PCT/ US2005/038418 NO2 NO2 0 } 1. DBU, _ Plu'l |

C\ OHO\ 2. ASGBH SAO_ijo
Tol uene, S#i5p0 VIE depines @ gengsel

Br O Int A\ CJY NH Pd2(dba)3 Br CF3 +
fescyomsing bappotigphine prbofiments bt

%sent inv_eqtip]pr i-Pr O

O S N GehraGleBemeslfrdea §50RMenelhod fohrephritiy Asulf2iNmide AonPdding a sHItd¥telectPfdile

and a nitrogen nucleophile. In this way, a wide variety of G,-G3-Gy groups may be introduced in a modular

1. =
H&/ NZ , TEA, toulene (Z=H, Bn)

way.
Scheme IX
1. n-Bull, -78°C
.Bn
2 ﬂ
0
G4"’G3'X

Pdg(dba)s
NaOtBu
toulene, 100°C

X4

/1M
G4_Gs'N NBoc

)/

X5

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

TFA, DCM

Xz %4 Xz
ol
>N

X4

G4_63—N NH

Xs
Xa X X
1. 0 1\"\/\ 2
1 \]
HO™ "G} S0,C

2, LiOH, THF, MeOH

\\/N—G3—G4
Xs

Scheme IX outlines the synthesis of various G»-G3-G4 moieties starting from coupling the

halogenated aryl G4 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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~N\ N~ ONGCF3 HO CO2Me Scheme VI 31 WD 2006/ 055187 PCT/ US2005/ 038418
00 G X1 XZ FINYzZ Ga-Gh C1 X1 X2z BB Ax- ry 3 Cl z X3 S TEA DVAP AN
Q 0 40C woQooexBs18PN UGH 0 &G HO G Xk yG- 2 A\ | 8kNT/US3008/068419 Schene
VI depicts a general nethod for coupling Q-4 noieties to internediate
enbodi nents of the present invention and a general nethod for

hydrol ytically cleaving acid-protected internedi ates to produce

enbodi ments of the present invention. Schenme VIl 32 WO 2006/ 055187

PCT/ US2005/ 038418 O O + g:l ||X CSCB p: SHp "G 0 1A p
CHZC'Z coch3 OZCHG 160 C
CO,CH;
f
No ) e
67% O
Pd/C
CO,CH, cocH, NaNo: coLcH,
EtOAc HCbHa0
NO, CHLCN

NaSCSOEt Cl, 80,Cl

‘4 CO,CH3 CO,H
N N—@—OCFs 3
; / 0, LIOH

? 1.25eq 0,
N

§
\( j/ 3 '!l
KGOy
CHLCN N e

THF

sc : 20 tr :

OCFy4 QOCF,

The invention is further illustrated by the following examples.

EXAMPLE 1
F3C
1@ q
NJ
o”s‘\o

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

Step 1

A

O
{5-[4-(4-Triﬂuoromethyl-phenyl)-piperazine-1-sulfonyl]-indan-Z-yl}-acetic acid methyl 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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1 CH3SGBH \0 0 ASBHC-SOZ O SS0O0 N_ Y &@HA TEA O S 02s

\ /Y2-G3-A INLIOHO s OZS- NYZ-GB&HA O O Schene VI depicts a general
nmet hod f owopoepssisng 6- net hoxy benzt hi ophene enbodi nent gcefustévs/opssesent

i nvention. Scheme VIII 0 s Osps ~ HCO CSO3H HO MCH\O\ / ~O1 \ /
@S- N/Y2-&G3 A TEA 0 SO SHOINLIOHO Q&zS _ QS N _/ 2 GBHA N -
z-G' A4 33 WO 2006/ 055187 PCT/ US2005/ 038418 Schene VIII depicts a general
met hod for preparing benzothiophene enbodi ments of the present i nventi on.

Sever al scherres It] L_gene al ﬂ](ﬁl T PLEPE fo am de bond
dsi g 8 SURFOTGNREFLEPPOHAa A L O oo bBh P oo G way .
wi de var ilety wet digd (NG3sMangjrcocepisatadinaiibyd a mixtured Gl erosutonal-indagaleeetic aciday. Schene
I X X4 1.nefhyiButbrdand 4-d@fostPbniBBrdbim-bbcBRd fbthyPester (198 BN 78 Qtfel, o1 P Ghe X5 X4 X5 X

sulfonyl chloride mixture was taken on to the next step without further purification. The mixture of

sulfonyl chlorides (370 mg, 1.28 mmol) were dissolved in dry THF (10 mL). To this solution was added 1-

(4-trifluoromethylphenyl)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-yl}-acetic acid methyl

ester (40 mg, 6 %) as clear colorless oils. {5-[4-(4-trifluoromethyl-phenyl)-piperazine-1-sulfonyl]-indan-2-

yl}-acetic acid methyl ester: 'H NMR (400 MHz, CDCl;) § 7.57 (s, 1H), 7.56 (d, 1H), 7.45 (d, 2H), 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),

252 (d, 2H). |

Step 2

Yo, oo

TN,

{5-[4-(4-Trifluoromethyl-phenyl)-piperazine-1-sulfonyl]-indan-2-yl}-acetic acid: {5-[4-(4-
Trifluoromethyl-phenyl)-piperazine-1-sulfonyl]-indan-2-yl}-acetic acid methy! 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-sulfonyl]-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-d,) § 7.60 (s, 1H), 7.56 (d, 1H), 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 (m, 1H), 2.72 (m, 2H), 2.47 (d, 2H); LCMS: 468.8 (M+1)*.

EXAMPLE 2

OH

FsC N N—S=0



1 H NZ, TEA toulene (Z=H Bn) 4 GBX 10 AGBN-NH 2. If Z = Bn, then
deprotect with 10% Pd/C X5 NH X4 X4 ~"NBoc /-1-\ ~TFA, DCM X5 (A-G3- N-~I
JNBoc 1 Gwis2Mdevessé2 X5 HOAG ''SOzCl 2. Li OH, THF, MeOHpcRdRgabaysidaCt Bu
toul ene, 100C x3 X1 X2 OA\"J HOG \ ~INNG&B-HA OHO X5 Schene |IX
outlines the synthesis of various &-G3-&4 noieties starting from coupling
the hal ogenated aryl &4 groups with the appropriate piperazine or

pi peridi ne. Sul fonam de formation was induced by reaction wt h t he

chl orosul f onyl at ed i ndane-car.boxyli c aci ster head Scherre ).
Fi nal |y, ‘bHSETH}wrynefyRhepyD-pipaa 16?”%?5‘?9“%&%&“&&“ *‘6‘%%@%@ g i thi um
hydr oxi de4-(4Sithenmeth§l alﬂanm@%iﬁsé OSH0ET-iRaT7- tUSQc@WI@%ﬂSI@IWSINBSCCBrdmg@ 0,, LIC
\1806'206%(9@ foc &Qe%ﬁgmgegls\ﬁ w1 SR NR - 168 enyl-Inghto@t her  NO2
CH3C|r\| ng% 11‘.\%@& esteréfﬁxl%w , Step 1Na1§%g/IR O% Z, MeOI—PEh) !54 ?6(5%%? 7.5 g: }d’ H20  NC2

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), 2.87 (m, 1H), 2.72 (m, 1H), 2.47 (m, 2H); LCMS: 468.8 (M+1)",

EXAMPLE 3

Col.qu § DQ_O}\*OH

7N
O

{5-[4-(3,4-Dichlorophenyl)-piperazine-1-sulfonyl}-indan-2-yl}-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 1 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 (m, 4H), 3,18 (m,
1H), 3.08 (m, 3H), 2.90 (m, 1H), 2.74 (m, 2H), 2.46 (d, 2H); LCMS: 468.8 (M+1)",

EXAMPLE 4

Cl N N-8=0
0

Cl
{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-d,) § 7.59 (d, 1H),
7.52 (4, 1H), 7.38 (dd, 1H), 7.29 (d, 1H), 7.04 (d, 1H), 6.85 (dd, 1H), 3.50 (dd, 1H), 3.20 (m, 8H), 2.98 (dd,
1H), 2.86 (m, 1H), 2.72 (dd, 1H), 2.48 (m, 1H), 2.18 (m, 2H); LCMS: 468.9 (M+1)".

EXAMPLE 5



C 02CH3 CO2H YN OCF3 9~)_ . 9~>_ 02 1.25 25 eq S®2 N J, 00 H20 K2CXB ~N
CH3CN 50 C N THE N 20 hr OCF3 OCF3 The invention is further illustrated by
t he fol | ombDngosmssrspl es. EXAMPLE | FSC N ] OH N s/ ~~ OprOI1/US2005/038418
{5-[4-(4-Trifluoronethyl -phenyl)-pi perazine-1-sul fonyll-indan-2-yl}-acetic
acid Step 1 F3SC~1 OO a"'o
{5-[4-(4-Trifluoronethyl-phenyl)-pi perazi ne-|-sul fonyll-indan-2-yl}-acetic
acid nethyl ester: Indanyl -2 -acetic acid nethyl ester (1.0 g, 5.26 mol)
was added to a stirring solution of chlorosulfonic acid (5 nL) at 0 C. The
solution was stirred at (3@ 0.5 1t, then roomtenperature for 3h. The

resulting 35 WD 2006/ 055187 US2005/ 038418 sol ution was poured slowy
over ice and extracted with et T\ﬁth 1 m.). The conbi ned
organic layers were dried (Na2S sod tr d to afford a m xture of

5-chl orosul f onyl -1 ndan- 2- acetic acidoﬁﬁgthyl ester and

4-chl orosul fonyl -i ndan-2-acetic acid nethyl ester (1.38 g, 4.78 mmol, 91
% . The S§it-Hormyfluoremesylirienyhipipeigrine-ivadfonyhdpdan-granbexytiasidy dhe cogpapd fuf4t hout
further I(Malﬂhﬂiﬁdr(ﬁr&thbrlqjﬂenyﬂ-b@erﬁﬁrbéilUﬁl&nﬁ]‘ 1ndaS-lJJc£r6lﬁy1ic a6ild lvex sh RSzl ki 1. 28

mmol ) wer.e Ipl%ce%grﬁ ou}{l?n%d in %g 6){: 1 usuégzlgdl QI %ngy?g acid ]fnegjfge?tlerunlljl RE&R\QQO% ded 1-

(4- trifldo ret ranlne (600
L, 43 nnMe?HépPéﬁ:éﬂ/ﬁPlHW ﬂ%ﬂ%ﬂ‘lﬂéﬁﬁhﬁﬁﬂm 79ldaeH). 8A! (MiéH)sﬂ’Or(ﬁ]ed at room
t enper at gag3fio@m, kin, concentrated and directly purified

EXAMPLE 6

F3C N NS"

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. 'H NMR (400 MHz,
MeOH-d,) § 7.63 (d, 1H), 7.53 (d, 1H), 7.46 (d, 2H), 7.40 (t, 1H), 7.03 (d, 2H), 3.58-3.56 (i, 2H), 3.42-
3.34 (m, 5H), 3.32-3.18 (m, 6H); LCMS: 455.0 (M+1)".

EXAMPLE 7
T
N<
Py OH

5-[4-(3,4-Dichlorophenyl)-piperazine-1-sulfonyl]-indan-2-carboxylic acid: The compound 5-[4-(3,4-
dichlorophenyl)-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)-piperazine.

'"H NMR (400 MHz, MeOH-d4) § 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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by silica gel flash colum chromat ography to separate the regioi somers (25
% et hyl acetate in hexanes) affording

{5-[ 4- (4-woi2béeusssmet hyl - phenyl ) - pi per azi ne- 1- sul f onyl | PcmdmnecRys4is aceti ¢
acid nethyl ester (118 ng, 19 % and
{4-[4-(4-trifluoronethyl-phenyl)-piperazine-1-sul fonyl]-indan-2-yl}-acetic
acid nethyl ester (40 ng, 6 %9 as clear colorless oils.
{5-[4-(4-trifluoromethyl -phenyl)-pi perazi ne-1-sul fonyl ]-indan-2- yl}-acetic
acid nethyl ester: IH NWR (400 MHz, CDC13) S 7.57 (s, 1H), 7.56 (d, 1H),
7.45 (d, 2H), 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, 4,2H), 2.52 (d, 2H). Step 2
FSCO <IN L3I, 0O

{5-[4-(4-Trifluoronethyl -phenyl) - pi per - sylf onyl ] -i ndan-2-yl }-acetic
acid: {5-[4-(4-

Trifl uoronet hyl - phenyl) - --@ Sényl ] -i ndan-2-yl }-acetic acid

met hyl ester (118 ng, 0.245 GD ssolved in THE (10 nL.). To this

sol ution was added 1M Li OH €6 rrL) and was stirred at room tenperature for
3h. TLC indicated that the reaction was conplete. The reaction m xture was
t hen qUW@Qd)IéMOTr hm%i@eﬁgmpss@f@nyﬂﬂﬁdah 2R&BbyAd acANAhd fd@Pouhd 4-t4g8.ed toO
afford p 1%@ $§%@ raztmreI 1 on lflngan arb ylic,acid was synthesized .accordi the proc

phenyl ) - PrpEy® Prabrraadng gk Wl A R I M s A s e&%% as a
whi t e sobitlghed fﬂlfeanmieddlales n@m%@boxﬂumlﬁ@ﬁ% gpter frid 8-(Gshlasiphengiapiprsdzing [ s h

col um  chfRmpdoaesARRyH-086 ¢ b @nemeishans) MOk, A9CH o9& 15), Dosl, 1H1H86NNR (400

7 50 (dc‘%‘% sk n g 4838 A s b 38l s s Sl By, 111,
2.72 (in, 2H), 2.47 (d, 2H); LOVS: 468.8 (M1)+. EXAVPLE 2 O OH F3CN\

N-S=0 O 36 WD 2006/ 055187 PCT/ US2005418384 18
{4-[4-(4-Trifluoromnet hyI enyl) p| per azi ne-|-sul fonyl]-indan-2-yl}-acetic

acid: The conpound {4- uorom et hyl -phenyl)-pip

erazine-|-sul fonyl]-i ndan 2 |c acid was synthesized according to
the procedure from Exanpl el usi n
{4-[4-(4-trifluorometlryl- phenyl) -swhfonyl ] -i ndan-2-yl }-
acetic acid nethyl ester from Exanpl @’lo St ep 1. "H NWR (400 MHz, I\/bO—I—d4)

g 23 6 (() q ((j %i [ﬁ%@rlﬂgorﬁﬁet{l#pyla‘f_lﬁl-Z-yg-p?gratl 1d éAl'_Snl}Q] éndﬁb % (car()m&i/}lf) aH?d" Tbeocompo(md

5-[4-(3,4-trifluoromethyl-pyridin-2-yl)-piperazine- 1 -sulfonyl]-indan-2-carboxylic a01d was synthesized
according to the procedure outlined in Example 1 using indane-2-carboxylic acid methyl ester and 1-[5-
(trifluoromethyl)-pyrid-2-yl]-piperazine. 'H NMR (400 MHz, MeOH-d,) § 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
F3C—®—N N-§=0
=N “— 0

4-[4-(4-Trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonylj-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-yl]-piperazine. 'H NMR (400 MHz, MeOH-D,) § 8.35 (s, 1H), 7.74 (d, 1H), 7.65
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(dd, 1H), 2.87 (m 1H), 2.72 (m 1H), 2.47 (m 2H); LCMVMS: 468.8 (MH ) +.
EXAMPLE 3 C / | ONOH d OO . . .
{5-[4- (3, wobveshissrsophenyl ) - pi per azi ne-1-sul fonyl ] -i ndanp2Tyisecansdsiige aci d:
The conpound {5-[4-(3, 4- _ _

di chl orophenyl) - pi per azi ne- 1-sul fonyl ] -i ndan-2-yl }-acetic acid was

synt hesi zed according to the procedure from Exanple 1 using

3, 4-(di chl orophenyl) - pi perazine. 'H NV\R (400 MHz, MeOHd4) S 7,60 (s, 1H),

7.56 (d, 2 : 7.29 (d, 1H) 7.04%’1(_1)é 1H), 6,83 (dd, 1H), 3.31
(m 2H), @%&7%%1 15%‘4.’42 %% 6691%‘1’ ”‘1)1%'7,8 (3 453 367 B3 41509 B ) 2. 74 (m
2H), 2. 46-20 €, 4EH)LCMSCRES.0 888 (Mr1l)+. EXAMPLE 4 O ~ OH C / N N-S=0 C
{4-[4-(3, 4-Di chl orophenyl ) - pi perazi ne-1-sul fonyl ]-indan-2-yl}-acetic acid:
The conpound {4-[4-(3,4 dichl orophenyl).-pip _ _
erazi ne- 1-sul fonyl ] -i ndan- 2-yl }-a@%ﬁ%ﬁ‘) ditd was synt hesi zed according to

t he procé#ipiegle dpngpmErExphme 10 was pbtripe@yydhifat HRIA @rinjpbesyl ).4qi pemazi ne. ' H NMVR
(400 MHz meMp@Hdad4)y) Kitd 0.5 1d, ﬂolvh&telmﬁmiﬁ)%g(afiﬁonlf}d)mthelacérﬁate(_dd, 1H), 7.29 (d,
1H), 7.04 (d, 1H), 6.85 (dd, 1H), 3,50 (dd, 1H), 3.20 (m 8H), 2.98 (dd,
1H, 2.86 (m 1H, 2.72 (dd, 1H), 2.48 (m 1H), 2.18 (m 2H); LCMS: 468.9
(M+1l) +. EXAMPLE 5 37 WO 2006/ 055EXAMRCE/1¥S2005/ 038418 F3C O OH

5- [ 4- (4~ This fihgronanshdayd Exphgilvas fped §zhinerbrSulihenyAda b adan-2- car boxylic
acid; Th und . 5-14. . o _ _
(4-trifl Gl 'ﬁ;(lvl(’iv-) Bﬁlle%yﬁ’)T-F p1 B ds | RETPLgeF By heirdEate 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 es&@mprehsNVR (400 MHz, MeOHd4) S 7.64

(s, 1H), 7.60 (d, 1H), 7.46 (d, 2H), 7.46 (m 1H), 7.01 (d, 2H), 3.41 (m
1H), 3.30 (m 8H), 3.10 (@ 41). EXAWPLE 6 H (?CL40

|
SN N O
k/N;s\ OH
070

2-Methyl-5-[4-(5-triﬂuoromethyl-pyridin—Z-yl)-piperazine—l-sulfonyl]-indan-z-carboxylic acid
C :: O
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 (1M solution in THF, 3.75 mL) was added

Step 1

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 pL, 4.01 mmol) was then added into the reaction
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
sodium bicarbonate, brine, dried (MgSQ,), 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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F3C -a --/ N\ NS=0 O
4-[4-(4-Trifluoronethyl - phenyl) - pi perazi ne-1-sul fonyl]-indan-2-carboxylic
aci d: Thewoenwuss74- [ 4- PCT/US2005/038418
(4-trifluoromethyl-phenyl)-piperazine-1-sul fonyl]-indan-2-carboxylic acid
was synt hesi zed according to the procedure outlined in Exanple 1 using

i ndane- 2-carboxylic acid nethyl ester. "H NVR (400 MHz, MeOHd4) S 7.63
(d, 1H, 7.53 (d, 1H), 7.46 (d, 2H), 7.40 (t, 1H, 7.03 (d, 2H), 3.58-3.56

(m 2H), 3.42- 3.34 (m , 3.32-3.18 (m 6H); LCMS: 455.0 (M+l)+. EXAMPLE
7 C O G N ~NS OH

5-[4-(3, 4- D chl or ophenyl) - pi | - sulfonyl ] -4 ndan- 2- carboxylic acid:
The conpound 5-[4-(3, 4- Jl\

di chl or ophenyl ) - pi per azi ne- 1- squEQyN} poxylic acid was

synt hesi zed according to the procedutﬁ outllned I'n Exanple 1 using

i ndane- 2- car box I|c aci d net hyl ester and 3, 4- (di chl or ophenyl ) - plpera2|ne
'H NVR (406N 14-Rreiteoremetha- P?/“ST'Z(YQ'P‘PfF—i)“““'*rS'é%“ﬁ(”d‘“dafr%)“"b?xw adiy Thgp 7. 28
(d, 1H) cc?fnp©®1d(2d1?eth3ﬂ|-$)-l}4 (Btri8 Qoronfethell-pyfid)-2-yBpiBGaznml -sdifdpyl]-i8daBB-cérinxylibtpid 3. 32 (m

é:_i) o 3. 0§ sgﬂthegﬂligd -acdordVBlke pfheed® ofded g%él]%l%%g Eg{nlff%myg %@r%lﬁyl ? OH

4-14-(3, H‘Piﬁf‘%‘ﬁ|a‘b“42db?‘ﬂbyhvﬂajl'2ﬁf‘rb‘é‘ﬁﬂéfﬁ B ST o P el ST S BT ¢ aci d:

The corrp(p]amlch ?AlemPe(a@pdl,l- -sulfonyl]-indan-2-carboxylic acid. 'H NMR (400 MHz, MeOH-d,) § 8.30 (s,
di chl or ophenyd da, @nperﬂa@uﬁ?—ﬂss QU Omr kd m)n@l@srza %Hpgeb@% '3%0 ?aﬁ'z‘ijl) s

synt hesi zed accor rocedur e I'i'ned i n Exanpl e 1 Using

i ndane- 24%&Fh ey g&ﬁﬁ“ﬁ%@ ]M%éq%?@éﬁb 3 4- (dchlorophenyl) pi per azi ne.
'"H NWVR (400 Mz, I\/EO—I—d4)S762(d 1H), 7.54 (d, 1H), 7.40 (t, 1H), 7,30

(d, 1H), 7.06 (d, 1H), 6.86 (dd, gkkprg127-3.55 (m 2H), 3.42-3.34 (m
1H), 3.32-3.29 (m 2H), 3.26-3.16 (m 8H); LCMS: 454.9 (M+1l)+, EXAMPLE 9
F3C nil cr-0 N N-

0

OH
F3C‘</j\>-N N—ﬁ:
0]

2-Methyl-4-[4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl}-indan-2-carboxylic acid; The
compound 2-methyl-4-[4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-indan-2-carboxylic acid
was synthesized according to the procedure outlined in Example 13, 'H NMR (400 MHz, MeOH-d,) § 8.32
(s, 1H), 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 (d, 1H), 1.40 (s, 3H); LCMS: 470.0 (M+1)".

EXAMPLE 15

F CQ\N o

TN

5-[4-(3-Trifluoromethyl-phenyl)-piperazine-1-sulfonyl]-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 methy! ester and 1-(3-
trifluoromethylphenyl)-piperazine. 'H NMR (400 MHz, MeOH-d,) § 7.65 (s, 1H), 7.60 (d, 1H), 745 (d,
1H), 7.38 (t, 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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~0H O ~O

5-14-(4-Trifluoronethyl-pyridin-2-yl)-piperazine-I|-sul fonyl]-indan-2-carbox
ylic aci dwobhe/ssrspound PCT/US2005/038418
5-[4-(3,4-trifluoronethyl-pyridin-2-yl)-piperazine-I-sulfonyl]-indan-2-carb
oxylic acid was synthesized according to the procedure outlined in Exanple
1 using indane-2-carboxylic acid nethyl ester and 1-[5-
(trifluoronmethyl)-pyrid-2-yl]-piperazine. 'H NVWR (400 MHz, MeOHd4) S 8.01
(s, 1H), 7.69 (d, 1H), 7.61 (s, 1 7.56 (d, 1H), 7.41 (d, 1H), 6.85 (d,
1H), 3.75 (m 3H), 3.32 (m 1H), EXMRIR1631)" 3. 28 (m 3H), 3.05 (m 3H):
LCVS: 455.9 (Mtl)+. EXAMPLE 10 9:D40H F3C N NS=ON O
4-[4-(4-Trifluoromethyl-pyridin-2-yl)piperagine-1l-sul fonyl]-indan-2-carbox
ylic acid: The conpound
4-[4-(4-trifluoronethyl-pyridin-2-y
ylic acid was synt hesi zed cor/d"n
usi ng i ndane- 2-carboxylic ‘l,,—&t er and 1-[5-
(trifluoromethyl)-pyrid-2- perazQ ne. 'H NWR (400 MHz, MeOHD4) b 8.35
(s, 1H), 7.74 (d, 1H), 7385 39 V\D 2006/ 055187 PCT/ US2005/ 038418 (d, 1H),
7.55 (d, 1H), 7.42 (t, 1H, 6.90 (d, 1H, 3.78 (m 4H), 3.59 (d, 2H), 3.41
(m 1H), 3.3 (m 2H), 3.20 (m 4H); LCMVs: 456.0 (M+l)+. EXAMPLE 11 This
si ngl e eddht3ifprrogkthExdapD@intOzinabsuifbryliiniaa-2lyyrbetylic &id: APt Cmpehd 4-8+ pak ADH
0.46 x 1%3-Giffhor lLﬂﬁ&yﬁﬂnp@razﬁdéllVs)llfo\ﬂ&lf-xhdagaLar%x}lﬁ%md tVLsQWltﬁe%Eéﬁ aéeor@tlém n)

separatign framt ti omer of Exanple
10" v oBEAIHEH B ek PR RLE BAIFATBERRBES 6 b6 S T8 Lol Hlox/ | PA 041 6
(v/v) wi ttriﬂu@meﬂ%p'ﬁﬁ;é\l)-pipbrwer EINMRJGQWMHR MyOR-epar-at (oD s tHhe7 Yddemat e.
EXAMPLE lﬁ) 3, 9.1608 117 s, 1), 7.09 (4, 1H),357 (m, 2H), 3.36 (m, 1H), 3.30 (m, 6H), 3.23
2-Metlivyl 54 (5-trifluoromethyl-pyridin- -yI)-p| perazi ne- I-sulfonyl]-l nda
n- 2- car b(gx’yf11 c acid Step 1 c0- 2-Methyl-indan-2-carboxylic acid methyl
ester: Indane-2-carboxylic acid nethyl ester (550 ng, 3.125 mmol) was
dissolved in THE (20 nlL). At -78 Gxan¥WBS7(1M solution in THF, 3.75 nL) was
added into the reaction mxture. The solution was stirred for 15 mn at

-78 C, warnmed to OC for 15 min and
5-[4-(4-Trifluoromethyl-phenyl)-3,6-dihydro-2H-pyridine-1-sulfonylj-indan-2-carboxylic acid

FsC
Q@ O
N‘s OH
(@]

er agpyne- | -sul fonyl ] -i ndan- 2- car box
to the procedure outlined in Exanple 1

"W

1-Benzyl-4-(4-trifluoromethyl-phenyl)-1,2,3,6-tetrahydro-pyridine: 4-lodobenzo trifluoride (2.97 g,
10.92 mmol) in THF (50 mL) was added dropwise over 0.5 h to a solution of n-BuLi (7.5 ml, 1.6 M, 12
mmol) in THF (50 mL) at -78 °C. The reaction mixture was stirred an additional 0.5 h upon which N-
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 chloride 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. HCI (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 (MgSO,), filtered and concentrated, The product was
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then -78 C for an additional 15 mn. Methyl iodide (250 p.L, 4.01 mml) was
then added into the reaction mxture followed by stirring at -78 C for 15
m n, roonwOenwarssisure for 30 min and then quenched w t hpcsaisasoasgiignmoni um
chloride. The solution was then diluted with diethyl ether and washed with
saturated sodium bicarbonate, brine, dried (MgSO4), filtered and
concentrated. The crude m xture was then purified by silica gel flash

col um chromat ography to afford 2-nethyl -i ndan-2-car boxyl ic acid nethyl

leus_;; er (52urr5%d b)éﬁ%_‘)ca/%eéﬁ‘ailé% uénn cgre a%ogéapgyl(zo et'l\lg:% gate injh eéaé]ese to(a:l?é:ﬁ )Dcnéyfl 4 6} g Eur)n VO
2006/ 055 PERoPETIUSEO05): %@@&@Ydf?:%dw (9N @2 %0 NIgR §109 Mgz, CDCl) 5 7.61

2- et hyl <& 2H>47 625 f2), 7140 0o, GRE 6 DY o, Py 31018 212, yis)m,rmnewalmakz gubfipnyl ] -i ndan
-2-carbo B )The conpound

2- met hyl - 4- ?gg ri’fl uoromet hyl - pyridi n-2-yl)-pi perazi ne-1-sul fonyl]-indan
-2- carboxyllc acid was synthesized according to the procedure outlined in
Exanpl e ktging 1-[5-(trifluoronethyl)-pyrid-2-yl]- piperazine and

2- met hyl -i ndan- 2- carboxylic acid nmethyl ester to afford 2-methyl -5 -
[4-(5 -tri fl omet A -

pyri di n- 2- ¥tQ oragi n&H - sul fonyl ] -i ndan- 2-carboxylic acid. 'H NVR (400
MHz, MeOH d4) 3. 30 s, *HA@l), 7.70 (dd, 1H), 7.61 (s, 1H), 7.58 (d, 1H),
7.41 (d, 1H), 6. 86 (d 1H) 3.74 (s, 4H), 3.50 (dd, 2H), 3.06 (m 4H),
2.90 (dd4 2@ { I—? LCVS: 470.5 (Mtl)+. EXAMPLE 14 O _ 90-~210
F3C N\ N éél_ lﬂ}loctj)methy -phenyl) 33 6-tetrahydro-pyr1dme (HCD: 1-Benzyl-4-(4-trifluoromethyl-

2- Met hy| pHsnfinl.2 56 tefrakfydroroyrgive tvhrydissqbwed indiER (12-mLl).) Fhp rpeivazasneslddtsad fammyl | - i ndan

- 2-car bo}i)ﬁlﬂbl%et%hgrofo-xrlgﬁe (OG%'EPH‘THFI (2 ml) was added Theleactxon was stjrred at -10 °C for 3
2- met hyl - F - | uor o di n- 2- %)er azi ne-| - sul fronyl ] -1 ndan

- 2-car boﬂﬁ ¢ ?“Hate‘\/\/d'lseogyﬂﬁ)tnﬂéé‘iaszaé déPéEe(ﬂ”dFﬁ@‘ upegnd weuxpt i diesobert 1 i ned i n
Exanpl e 185 rehtteNVRo(idO0(NEmorolBatHpitb))- 52, B6-8@ahydrs pyrilii (HCT), whibh rebchsedlH) , 7. 61

(0I 1H)1 whh@Prukidy u;liH)atlon7 @ﬁMﬁZ@OMﬁz’Dl@S@g)ég‘ﬂo (;LH){) 734 04, 9]dﬁ')1 3.75 (m
d . 470.0
(M+1) " %2(%&&9&2@ gi @1 M

3’@3@)%4(““61{) N'S / OH
Step 3

e,

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

compound 5-[4-(4-trifluoromethyl-phenyl)-3,6-dihydro-2 H-pyridine-1-sulfonyl]-indan-2-carboxylic acid
was prepared according to the procedure outlined in Example 1 using indane-2-carboxylic acid methyl ester
and 4-(4-trifluoromethyl-phenyl)-1,2,3,6-tetrahydro-pyridine. 'H NMR (400 MHz, CDCl3) 3 7.66 (m, 2H),
7.57 (d, 2H), 7,39 (m, 3H), 6.06 (m, 1H), 3.79 (m, 2H), 3.50-3.26 (m, 7H), 2.63 (m, 2H); LCMS: 451.9
(M+1)".

EXAMPLE 18
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O- O

5-14-(3-Trifluoronethyl -phenyl)-pi perazi ne-I|-sul fonyl]-indan-2-carboxylic
aci d: Thewoeuwpuss75- [ 4- PCT/US2005/038418
(3-trifluoromethyl -phenyl)-pi perazi ne-1-sul fonyl]-indan-2-carboxylic acid
was synt hesi zed according to the procedure outlined in Exanple 1 using

i ndane- 2-carboxylic acid nethyl ester and 1-(3-

trifluoromnethyl phenyl)-piperazine. 'H NVR (400 MHz, MeOHd4) S 7.65 (s,
1H), 7.60 (d, 1H), 7.45 (d, 1H), 7.38 (t, 1H), 7.15 (d, 1H), 7.08 (d, 1H),
3.41 (m 1H), 3.30 (m 8H), 3.11 (m 4H) 41 WO 2006/ 055187

PCT/ US2005/ 038418 EXAMPLE 16 (?~>40H O, O F3
4-[4-(3-Trifluoronet hyl - phenyl) - pi perasu f onyl ] -i ndan- 2- car boxyl i c
aci d: The conpound 4-[4- OH
(3-trifluoromethyl -phenyl) - pi perazi -,S\\tﬂ)f onyl ] -indan-2-carboxylic acid
was synt hesi zed according to the proceduPe outlined in Exanple 1 using

i ndane- 2- car boxylic acid nethy er-and 1-(3-

trifluoronethyl phenyl ) - pi peraz |H NVR (400 MHz, MeOHd4) S 7.62 (d,
1H) 753(d 1H), 7.39 (ddsC 1M, 7.40 (m 1H), 7,16 (d, 1H, 7.16 (s,

EXAI\/PLE %‘*}“‘8'Trmﬂometh}%‘})hgnn})ﬁ%lj}hydro- §I—pyg En ine-1 -l_l?lfonyl]-mdan-(zmarngy ic ac:igd': 2T:1316 (m 4H.

5- [ 4- ( 4- Fenirpinddrl bifeitifnplompthdmipny-36-6ihdird3 Bpyndidd-t-piforytiimien-1-eagokfiomyd | - i ndan- 2
- car boxy lkgpréderedaccdr@iz thNh r@éhureQ*th@d% BRmdie W%Mﬁi‘ BR M1z, cpcly) 5 760,

1- Benzyl I e tetrahydr

4- Iodoberllé %7 T%&*{)J&%i?@e@ 8155 I’%tf éé) ?i%‘r TSP 286 Sﬁ%fl(}?hgmadded

dr opwi se26Ver 28); SCMStﬁlé(M(bl)utl on of n-BuLi (7 5mM, 1.6 M 12 mmol) in
THE (50 nL) at -78 C. The reaction m xture was stirred an additional 0.5 h
upon whi ch N- benzyl - 4- pi peri done é(%M(]?i« g 11.69 nmmol ) in THE (10 nL) was
added over 10 minutes. Stirring we Ft? nued for 0.5 h at -78 C, followed
by room tenperature overnight. The reaction was quenched with saturated

anmmoni um chl ori de and t he fg _, | ayer was separated. The aqueous |ayer
was extracted wwth THE and t onbl ned or ganl c layers were dried (MSOH),
filtered and concentrated to a br The crude product was
t hen dissolved in conc. HO (30 rrL§\/sN1 oxane (6 nmL) and stirred at

100 C overnight. The reaction was pog‘r@l |nt gaturat ed sodi um bi car bonat e
and extracted with ethyl acetate (3X

6-[4-(4-Trifluoromethyl-phenyl)-piperazine-1-sulfonylj-indan-1-carboxylic 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-
de) § 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 (t, 1H), 3.40
(m, 4H), 3.03 (m, 6H), 2.36 (im, 2H); LCMS: 454.9 (M+1)+.

EXAMPLE 20

6-[4-(5-Trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-indan-1-carboxylic acid: The compound
6-[4-(5-trifluoromethyl-pyridin-2-yl)-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-[5-
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200 nmL). The conbi ned organic |layers were dried (MgSO4), filtered and
concentrated, The product was 42 WO 2006/ 055187 PCT/ US2005/ 038418 purified
by silicavoebodidsamh col utm chr omat ography (20 % et hyl aeetratseoosn3giexanes)
to afford 1-benzyl-4-(4-
trifluoronethyl-phenyl)-1,2,3,6-tetrahydro-pyridine (981 ng, 28 %. 1H NWR
(400 MHz, CDC13) S 7.61 (d, 2H), 7.52 (d, 2H), 7.40 (m 5H), 6.21 (m 1H),
3.70 (s, 2H), 3.25 (qgq, 2H), 2.78 (t, 2H), 2.62 (m 2H); LCMs: 318.4
(ML) +.
40 (42 Tr1 R OFOIRTRGT S BROAVETET. ST SME RMPRRARE B3 P dPhas et
1- Benzy| (& (), t41i(dd, Urbrb?r?é@ REE), 6.6 pamy )3 ¢, 12), 3,76 (i, 6H), 2B3y3 FogmpiiDi 3dil re, was
di ssol vedHh@,A,aIHE;((n,lQ{)m&(mIﬁg_ reacti on was cooled to -20 C and
1-chl oroethylchloroformate (0.5 nL) in THE (2 nm) was added. The reaction
was stirred at -10 C for 3h and then concentrated. MeOH (10 nL) was added
to the crude mixture and refl uxed BEXMILERI The solvent was renoved to
provide 4-(4-trifluoronethyh nyl)-1, 2, 3, 6-tetrahydro-pyridine (HC)
whi ch was used without fu<tg@t€rification. 1H NMR (400 MHz, DMSO-d6) S
9.40 (s, 2H), 7.74 (m 4H),0 (m 2H), 3.33 (m 2H), 2.74
(m 2H). Step 3 F3C\ | N Kﬂ

5-14-(4-Trifluoromnethyl - phenyl) 3,6 b&dr -2 pyrl di ne-1-sul fonyl]-indan-2
-carboxylic acid: The conpound
5-[4-(4-trifluoronethyl-phenyl) -3, 6-di hydro- 'i(lll-pyrl di ne-1-sul fonyl ] -indan-2
- car boxyl6H&Beze[th3]dinad-Spyt-pipansd-1gaif@ytindg-1-orbdvgdicpridc Bd usngoadtsl(#-ned i n
Exanpl e :be&%ﬂl @9110&61@%:[1& cgaz&@rlrs)lﬁ% l)Llﬁ:dal@-@'ch E Wk w@sgsgflgﬁesme%ragzordm to the
4(4tr|fluororreth EF‘ t et rahydr o- HRIVR (400 MHz,
CDCL13) g Pipe %re () 1ne¥11_|)E am 1 1n%h 4 ylerafllo§3> %Izﬁll)pllff IIlC 661(161 ne-ﬂﬁcaﬂiq&y 1c 3.79 (m
2H), 3. 5@¢«iBmatyl fstey. HRIMR GO(BKBH( VjeORH)); 8 1LICKASI H)4.801(dQ IHX LMD, BXRAWPLE, 18 43
WO 2006/ Q35483 2uf’6dd MoR9A3 03843863 6HmND, L4208, sm), 2.58-2.55 (m, 4H), 2.45-2.39

(m, 2H); LCMS.

EXAMPLE 22

F3C\©\G
l
N<
//S\\
o 0 o
HO

6-[4-(4-Trifluoromethyl-phenyl)-3,6-dihydro-2H-pyridine-1-sulfonyl]-indan-1-carboxylic acid; The
compound 6-[4-(4-trifluoromethyl-phenyl)-3,6-dihydro-2 H-pyridine-1-sulfonyl]-indan-1-carboxylic acid
was synthesized according to the procedure outlined in Example 17 using indane-1-carboxylic acid methyl
ester. "H NMR (400 MHz, 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, 2H), 3.26 (¢, 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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4-[4-(4-Trifluoronet hyl - phenyl) -3, 6-di hydro-2H pyridi ne-1-sul fonyl]-indan-2
-carboxylic acid: The conpound

4- [ 4- (4- twofbesarssrset hyl - phenyl ) - 3, 6- di hydr o- 2H- pyri di neplcTaiskdosnys4lis i ndan- 2
-carboxylic acid was prepared according to the procedure outlined in
Exanple 17. 'H NMR (400 MHz, CDCI3) S 7.69 (d, 1H), 7.57 (d, 2H), 7.44 (d,
1H, 7.41 (d, 2H), 7.34 (t, 1H, 6.08 (m 1H, 3.89 (m 2H, 3.80-3.31 (m
7H, 2.61 (m 2H); LCWVs: 451.9 (M+1l)+. EXAMPLE 19 F3C ON, O SO HO O
6-[4-(4-Trifluoromethyl-phenyl)-piperazine-|-sul fonyl]-indan-I-carboxylic
aci d: The conpound 6-[ 4-

(4-trifluoronethyl - phenyI)F3 zine-1-sul fonyl]-indan-I-carboxylic acid
was prepared according to th d ocedure oytlined in Exanple 1 using

i ndane-| - car boxylic acid nethyN eﬁf%?&

(s, 1H), 7.75 (s, 1H), 7.65 (d, 1

2H), 4.17 (t, 1H), 3.40 (m 4H), BJ03FTH
(Mt1l)+. EXAMPLE 20 FSC ~-N N~ ONE O SOI%DA@
6-[4-(5-Trifluoromethyl-pyridin-2-yl)-piperazine-I-sul fonyl]-indan-I|-carbox
ylic acid: The conpound

6- [ 4- ((5- tolph-fsh el IS ¥ era dR¥hde Al By rdaindd- }u-ﬁwﬁaxﬁzll.snﬁonlyn ﬁml,ut 2R bdxydign- | - car box
ylic acid was prepared according to the procedure outlined in Exanple 1
usi ng i ndane-1-carboxylic acid nmethyl ester and 1-[5 44 WD 2006/ 055187

PCT/ US2088£038418 (trifluoromethyl)-pyrid-2-yl]-piperazine, 'H NVR (400

MHz, CDC13) S 8.35 (s, 1H), 7.83W/—z 64 (dd 1H), 7.61 (dd, 1H),
M8

H, 7.53 (d, 2H), 7.06 (d,
5236 (m 2H); LOVS: 454.9

7.39 (d, 1H), 6.61 (d, 1H), 4.F6—, , #5 (m 4H), 3.23-3.10 (m 1H),
3.11 (m 4H), 3.40-2.94 (m 1H) EXAl\/PLEZlONC OOOHO
6- (4- Benzo[ 1, 3] di oxol - 5-yl - pi per azi ne-1| - sul onyI)-lndan-I-carboxyllc aci d:
The conp8u¥HeM@hyl-2-5-Bénarohdh@prhidindyh-bipsrhzip: p&rapt et loraisthfionydije(i.oedan- | -
car boxyl |g9l,@%n@l))’{@)@-r§éﬂﬁﬁp%§iizﬁg0ﬁ£ WSQAH%@ aﬂcpcriétlliyiaamine (1.5 mL, 10.76 mmol) were

stirred in toluene (10 mI) 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 (MgSO,), filtered

and concentrated. The crude mixture was purified by automated silica gel flash column chromatography

(gradient eluent 0-20% MeOH/dichloromethane) to afford 3-(S)-methyl-1-(5-trifluoromethyl-pyridin-2-yl)-

piperazine (926 mg, 81 %) as a yellow solid. '"H NMR (400 MHz, CDCl3) § 8.38 (s, 1H), 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

SN N/“j

N
\ S
T 55
o 0 0

HO

6-[2~(S)-Methyl-4-(5-Trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-indan-1-carboxylic acid:
The compound 6-[2-(S)-methyl-4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-indan-1-
carboxylic acid was synthesized according to the procedure outlined in Example 1 using 3-(S)-methyl-1-(5-
trifluoromethyl-pyridin-2-yl)-piperazine and indane-1-carboxylic acid methyl ester. '"H NMR (400 MHz,
MeOH-d,) § 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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procedure outlined in Exanple 1 using 1-(3, 4-nethyl endi oxybenzyl ) pi perazi ne
and i ndane-1-carboxylic acid nethyl ester. 'H NVR (400 WHz, MeOH D4) S
7,77 (s, WB.2p/BdS1s8¢dd, 1H), 7.47 (d, 1H), 6.78 (s, 1H), pcé/us3oosmps42¢d), 5. 90
(s, 2H, 4.11 (t, 1H, 3.16-3.09 (m 1H), 3.04-2.96 (m 5H), 2.58-2.55 (m
4H), 2.45-2.39 (m 2H); LCMS. EXAMPLE 22 F3C N\ O- ~OHO O
6-[4-(4-Trifluoronethyl -phenyl) -3, 6-di hydro-2H pyridi ne-1-sul fonyl]-indan-|
-carboxylic acid; The conpound

6-[4-(4-trifluoronethyl-phenyl)-3, 6-di hydro-2H- pyridi ne-I|-sul fonyl]-indan-|
-carboxylic acid was synthesized according to the procedure outlined in
Exanpl e 17 using indane-|-carboxylic acid nethyl ester. '"H NVR (400 WHz,
DVBO-d6) S 12.72 (s, 1H), 7.80 (sgxhMprekse?3-7.69 (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); LCMS: 451.9 (M+l)+. EXAMPLE 23

45 WD 2006/ 055187 PCT/ US26 18 FBC~-NNI \ N H- S0HOO
6-[2-(S)-nethyl-4-(5-TrifluorlQmer hyl - pyridin-2-yl)-piperazine-|-sul fonyl]-i

ndan- 1- carboxylic acid Steel R3CNIN
3-(S)-Methyl-1-(5-trifluoromnethyl -Lp%cm i - pi per azi ne:
2-Brono-5-trifluoronethyl-pyridine/ 1408509, 4.69 mol),

(S)-2-net hyl pi perazine (1,03 g, 10.28 mmol) ®riethylamne (1.5 miL,
10.76 mmol ) were stirred in toluene (10 nL) at 110 C for 26 h. The
reaction was cooled to roomtenperature, diluted with ethyl acetate (150

nL) and \a@ﬁb@.@l«evﬂym(swah@o&or@aag#l-p;ridﬂ.ez-yﬂmr%g.qr;Lﬁonyﬁz}ﬁﬁgn_mgboggicgggz( MySO4)

filtered_ and copncentrate he cru m xt ure was, purlfi-e, omat ed
silica gél® PPEUR EarrY '?‘6ﬁﬁf?“ij’F‘étgﬁW“d)((“gzr'%R‘@ﬁF‘n%‘r'E}‘éfﬂ‘ftylle‘ld?b%
MeCOH di ¢ hdrbjp(yimctihuw@jntlte@zeaftcﬁ:@)diug to the procedure outlined in Example 23 using 3-(R)-methyl-1-
3-(9)- rrekfhtyihadran_(eﬁa-yltp@h&ﬁ-%%sw@&mygn-dmmgd-fi&a%zynmdmam PeEAZi NER(REmENg, 81 %)
as a yel IM%W S%|Id. "H N d$’|400 VHz, CDCl13) 'S 8. 38 (sg 1H), 7.62 %ﬂdd, 1H),
7,63 (d, MeRpTd)A 838 (s Dy (¢ 1H)p]1-7:63 (g Fy 75575 . {ii)y 7.3557. GImpl By 58452 3 ) |
2. 64- 2. 52m,(1H), 42H}.96 (in, 418, {.&9;3.68 K, 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

7L

|

A ™o o
HO

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

Step 1

FsC \ 7 N N—Bn

4-Benzyl-2-(R)-methyl-1-(5-trifluoromethyl-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, 1H), 3.30-3,16 (m, 4H), 3,20-2.92 (m,
1H), 1.29 (d, 3H); LCMS: 336.1 (M+1)".
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Step 2 F3BCNN'") 1Q N / H- 611" OHOO _ _ _
6-[2-(S)-Methyl-4-(5-Trifl uoronethyl-pyridin-2-yl)-piperazine-|-sulfonyl]-i
ndan- 1- cawbauagd/dssisaci d:  The conpound _ ~ PCT/US2005/038418 _
6-[2-(S)-methyl-4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-I-sulfonyl]-i
ndan-1- carboxylic acid was synthesized according to the procedure outlined
in Exanple 1 using 3-(S)-nmethyl-I-(5- . . .
trifluoronethyl-pyridin-2-yl)-piperazine and i ndane-|-carboxylic acid
met hyl esgfer. 1H NMR (400 Mz, MeO+d4) S 8.33 (s, 1H), 7.90 (d, 1H J =
5. 89 Hz),_g'.‘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 , £/11-1.08 (m 3H); LCVS: 470.1
(M:1) +. 46 WD 2006/ 055187 PCT#:Q Qog 8418+ EXAMPLE 24 F3C L I~ \N N -NS
Hp 'o0':" 0 HO o - _ _
6-F2-(R)-thhy|-4-(5-trif|uoronethyl-pyrﬁdin-2-y|)-p|pera2|ne-l-sulfonyl]-|
ndan- 1-car j ied: The co d . , _
6-[2- (R ?'r(r@?ﬁ%'}’ﬁ'f( ‘flf“%rf"i“ftgr"g'%r%f@%w?‘ﬁv PR A2 San e bhspet-adb ety ls@n f onyl ] - |
ndan- 1- E4FeeRGHY-eyridieiZawiverazingiiTh eisi (A8 mmel ol dP B diCdcat) restiprcd Gedyywes out 1 i ned
i N Exanpht@rethdetainifogdn a(tla)splﬁ&t(ﬂ)?ﬂsi) for 3d. The reaction mixture wzas then lﬁltcred rﬂ%%gg(l;/ eiliée aci d
S5-triflyaror T Ldin-2- - erazine and indan-I|-ca
ot hyl | eoren e WGGRMY il o B! LR % 4 8By d bt o 11y
7. 71- 7. 67OYifR thedepired prodget (A7 srg. 90 ). 'HAJMR (F03GHZ MBQH{DN) § 813MYs, 116, BB-(6, 59, (m
1H), 4. 27387.96Gm( 57), 48l)d, 13)«,8@(&-&619{),(4[11)(blh‘DlH),%ﬁ@@Tég,.lﬁ%::,_ﬁmbr i, 3 3 @3- 2- 92 (m

2
,?égl)c’ N2 N‘r’ﬁlﬁg,zz.fs%r(dmm%’(br adri} L7ado OBl B, 24, s R 296.1()(,\f+'}/)'t_15 ¥, EXAMPLE 25

Step 3

FsCa
T

|
N” N
LN
A d;%b 0

HO
6-[3-(R)-Methyl-4-(5-triﬂuoromethyl-pyridin-Z-yl)-piperazine-l-sulfonyl]-indan-l-carboxylic acid;
The compound 6-{3-(R)-methyl -4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-indan-1-
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 methyl 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 (br d, 1H), 4,14 (br t, 1H), 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
6-[4-(3-F lu0r0-4-triﬂuoromethyl-phenyl)-piperazine—l-sulfonyl]-indan—l-carboxylic acid

F:©\N/\

Step 1
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HO- ~O0O0 HO

6-[3-(R) -Methyl -4-(5-trifluoronethyl-pyridin-2-yl)-piperazine-|-sulfonyl]-i
ndan- 1- cawbauagddssisacid Step 1 F3C, N NBn N I-i PCT/US2005/038418
4-Benzyl -2-(R)-nmethyl -1 -(5-trifluoronethyl-pyridin-2-yl)-piperazine: The
conmpound 4-benzyl -2-(R)- nethyl -
-(5-trifluoronethyl-pyridin-2-yl)-piperazine was synt hesi zed according to
the procedure outlined in Exanple 23 (step 1) using

1- benzyl - 3- (R) - et hyl - pi perazine. 'H NWR (4 0 M—Iz I\/EO-I-D4) S 8.38 (s,

1H), 7.76 (dd, 1H), 6.90 (d, 1H), 4.80-4.7 4.36-4 32(m 1H),
3.30-3,16 (m 4H), 3,20-2.92 (m 9( LCVS:  336. 1 (MH1) +, 47
WO 2006/ 055187 PCT/ US2005/ 0384 NH N I-1

2-(R) - n'ethyl-l-(5tr|fluororret yl - |d\4:1_2y) pi perazine: A solution of

4-benzyl -2-(R) -nmethyl -1-(5- triflgoronethyl-pyridin-2-yl)-piperazine (175

ng, 0.522 pl ) and 10 % i.rred under a
hydr ogen 46{%51 %9# tF‘E“"(’%’bet%'E f’éen¥lf)?‘p§éz’"e£llh°§}b ?{%?(’lld(tﬂt'ﬁ‘:ﬂ}gte\(}/aé T\‘f\’/éé “Yden filtered
t hrough Gakiatie-caandllai (P fz.&d5 pynob pidi‘depngeltflugotl unfirowhetbyrdtrage 88hye.( gr adi ent
el uent: Q 89 Q)mo({?) Ve:OhlsdoReddh &h&a@@@ﬁﬁw%fm dbeBssedP 1AV k ﬁat@ bgndasghipRavinr oduct

(117 ny, 60 (dd, 1
7.39-7. nge(ﬂp Cedgljﬁllbenwll:{%‘%ea(:%one 1|}2611a1 ( H),

Tg’8§7"i‘flﬁ §beg)6(db% d, 1H), 3.62
(br d, 1kyopylBhedyDinfitrolidm cllpf)de (233 B, 0(6E')mmt>1) and $4djum 1Du@B (IO rek, 4. 2ipfpoD). ZThiE7 (br d,

][\-I H) e 2. 35‘3'%11 5 \Qaﬂ Ras e%h‘)ped \Jﬁlth%5nag1q:hc ﬁhﬂm ané—%d wgﬁl@y Hitr M l”bhé' reatﬁn%lu@onF?’C N N

6-[3- (R ‘”f%?%v{a“ﬁm(ﬂ%” the i Pirlet SREPA PP TR Er et §19% GIP A PEST AEST™S Ul f onyl J-i
ndan- 1-c aalexbmx}ylmucl;urauas dombuffhgltlcmmgmﬁ hatane/EtOAc (2:1) and was passed through a pad of

gd([iﬁ ( _R) -dBit Pt 1 Tiltibde frh AR QIR piMed HinB siRealb nBth REF DR (B80% - sul fonyl ] - i

EtOAc/Hexane) to yield 853 mg (86 %) of 4-(3-Fluoro-4-trifluoromethyl-phenyl)-piperazine-1-carboxylic
acid fert-butyl ester as a yellow residue. "H NMR (400MHz, CDCl3) & 7.44-7.40 (m, 1H), 6.65-6,58 (mn,.

2H), 3.59-3.56 (m, 4H), 3.27-3.25 (m, 4H), 1.49 (s, 9H).

FsC N NH
\_/

F

Step 2

4-(3-Fluoro-4-trifluoromethyl-phenyl)-piperazine: 4-(3-Fluoro-4-trifluoromethyl-phenyl)-piperazine-1-
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 mixture 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 eluent 0-10 % MeOH in dichloromethane) to
provide 4-(3-fluoro-4-trifluoromethyl-phenyl)-piperazine (473 mg, 78 %). The product was used directly
in step 3.

Step 3
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carboxylic acid was synthesized according to the procedure outlined in
Exanple 1 using 2-(R)-nmethyl-1-(5- trifluoronethyl-pyridin-2-yl)-piperazi ne
and i ndanweoe@asbsxyl ic acid nethyl ester. 'H NVR (400 Waz/us20430b44¥!) S
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 (in, 1H), 4.28 (br d, 1H), 4.14 (br t, IH), 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); LCVs: 470.0 (Mtl)+. EXAVPLE 26
6-[4-(3-FIuoro-4-trif|uoronethyl-phenyl)-piperazine-I-squonyIJ-indan-l-car
boxylic acid F3C F N OGSO F€ O Step 1 48 WD 2006/ 055187

PCT/ US2005/ 038418 Al O F3CEI;:j%--/ NO F

4- (3-Fluoro-4-trifluoronet hy r7jp|p

tert-butyl ester: Tert-butyl-I- piperazi
and 4-brono-2-fluoro-1-trifluoronethyl -fenZene
di ssol ved i n anhydrous toluene (6 niL, 9e8ass ~Qn a separate,
septun}e%U|pped vial were placed tri(dibenzylideneacetone)dipalladium (0)
(152 ngy, °d4 W‘Wﬁ'f"}”ﬂuf“’S’eB‘W'SP(hQ“Y@-PéHeraF‘“fJF 6‘&’59?36]”%‘??)'}11)‘?%0%%261‘4 chl ori de

( 283 ng, cOmdundoek3-fluarodh-t8Mdeiomathyl-phnl 1P ¥ipdleinf-4Q0fonl;inddn-2-caibmyl)k acid WasS

“catal yt Isgl}kﬁéﬁe@lacc%ﬁ%tg%ggﬁggeg e éMtlI:nQd ﬂEQE%Qfé%&& ls(;} Iﬂ[lé%@ﬁ t]g]rllg' \'&Iét%g%a/l)wyt h dry

ni trogen react Ion was next trans tic"

vi al and PiPR&dnsaRg ingere- nggebostie ?Cfdé%FthéﬁeStirOgH WfOON%M?%H Dﬂéﬂé}(*tlﬁ%)»s peri od

t he m xt uree-7\6@6n, cCHDEAEDS () AH), 628-61TE (nQ D€ xan e 8. QAT36((R; 4H), 3aiad.onas, passed

t hrough i +rat e was concentrated and
purifi ed%gg?ﬁB 25 (Imc?ﬁ) 18 2%?%02%?%\%%8%5 5%0% Et OAc/ Hexane) to yield 853
ng (86 % of 4 (3 Fluoro 4-trifluoromethyl - phenyl)-pi perazi ne-1-carboxylic
acid tent-butyl ester as a yell owmaMrime7 1H NVR (400MHz, CDCl13) S
7.44-7.40 (in, 1H), 6.65-6,58 (in, 2H), 3,59-3.56 (m 4H), 3.27-3.25 (m
4H), 1.49 (s, 9H). Step 2 T& FSC / N\--1INH F

oy

//\\

-l -carboxylic acid
xylate (740 ng, 3.05 mmol)
530 ng. 2.85 mmmol) were

HO

6-[cis-2,6-dimethyl-4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-indan-1-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, 1H), 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 (d, 6H); LCMS; 484.0 (M+1)".

EXAMPLE 28

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

carboxylic acid
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4- (3-Fluoro-4-trifluoronethyl-phenyl)-pi perazine:
4-(3-Fluoro-4-trifluoronethyl-phenyl)-pip erazine- | - carboxylic acid
t ert - but yWwoesdess5(8853 ng, 2.45 mmol) was stirred in a mMPRTWUSL005/038418
trifluoroacetic acid/dichloronethane (5 nL, 25 %v/v) for 20 mn at room
tenperature. The reaction m xture was conbined with 25 nL of CH2Cl12 and
was washed with sat'd NaHCG3 (2 x 10 nmlL) and brine. The resulting CH2Cl12
| ayer was dried over anhydrous Na2S04 and was concentrated to yield crude
am ne. The product was further purified by silica gel chromatography
(gradlentst Huent 0-10 % MeOH in dichloronethane) to provide

4-(3-fl UoT g+ 4- trifluoromethyl - phenyl) pi perazine (473 ng, 78 % . The
product was used directly in step ep 3 49 WO 2006/ 055187
PCT/ US2005/ 038418 F3C/ F N~ ON O HO
6-[4-(3-Fluoro-4-trifluoronethyl - - pi perazi ne-1-sul fonyl]-indan-I-car
boxylic acid: The conpound o
6-[4-(3-fluoro-4- trlfluoronethyl phenﬁK) pi perazine-|-sul fonyl]-indan-1I-car
boxylic asi z ccording to the procedure outlined in
Exanpl e ?%e%ymﬁin'ls{aé 1°ﬁ°‘§f"8&ﬁ! ejp Trg CO’EI‘BCEHB%‘E’F’EW IndHeln§popsylipicider azi ne and
i ndane- | mé%lﬂbﬁ@(waﬁ reepared goqudingiythe matedire in EAdmhVRS (st Chd Mtz scarbx@td-oBd net®y1 7. 81 (S,
1H), 7 66er 167633, ﬁanﬂb%OMﬁz4§xi)§ﬁnbmko@Hh%s@s 3@53%thi§gz9ﬂ2 4 (t,

1rkn|) ?t?ﬂéé974%°@%%192éx%pfﬁ<ﬁﬁ> F3C N N'*' ~ 11 N, S /602 ?cg‘) HO

6-[cis-2§@3ginethyl-4-(5-trif|uoronethyl-pyridin-2-y|)-piperazine-I-squony
| ]-indan-1-carboxylic acid: The conpound
6-[cis-2,6-dinmethyl-4-(5-trifluoronethyl-pyridin-2-yl)-piperazine-1-sulfony
| ]-1ndan-1- carboxylic acf ynt hesi zed according to the procedure
outlined in Exanple 23 using Qié 2, 6- dinethylpiperazine. 'H NVR (400 MHz,
MeOHd4) S 8.31 (s, 1H), 7.89 K5, Nﬂj} 1H), 7.58 (dd, 1H), 7.31
(d, 1H), 6.54 (d, 1H), 4.34-4.26 ( 4.05 (m 2H), 3.99 (t, 2H)
3.13-2.912 (m 4H), 2.52-2.36 (m 2 d7¥33 6H); LCVS;, 484.0 (M) +.

6-[cis-2,6-dimethyl-4-(S—triﬂuoromethyl-pyridin-2—yl)—piperazine—l-sulfonyl]—l-methyl-indan-l-
carboxylic acid: The compound 6-[cis-2,6-dimethyl-4-(5-trifluoromethyl-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-dy) § 8.26 (s, 1H),.7.96 (dd, 1H), 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, 1H), 3.35 (s, 3H), 3.08-2.92 (m, 4H), 2.76-2.70 (m, 1H), 2.04-1.97 (m, 1H),
1.55 (s, 3H), 1.36-1.33 (m, 6H); LCMS: 498.1 (M+1)".

EXAMPLE 29
{6-Methoxy-5—[4-(4-trifluoromethyl—phenyl)-piperazine-1-sulfonyl]-indan-l-yl}-acetic acid
OH

Step 1
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EXAMPLE 28 6- [cis-2,6-Dinethyl-4-(5-trifluoronethyl-pyridin-2-yl)-pip
erazi ne-1-sul fonyl]-21-nmethyl-indan-1- carboxylic acid F3SC NN N, OSSO HO O
50 WO 20080Qb&s18318PCT/ US2005/ 038418 Step 1 O O 1- Met hylpeirnsassiossiag boxyl i ¢
acid nethyl ester: The conpound 1-nethyl-indan-I|-carboxylic acid methyl
ester was prepared according to the procedure in Exanple 13 using indane- 1
-carboxylic acid nethyl ester (67 %9. 'H NWVR (400 MHz, CDC13) S 7.32-7.16
(m 4H), 3.66 (s, 3H), 3.11-3.04 (m 1H), 2.97-2,90 (m 1H), 2.76-2.70 (d,
1H), 1.99-1.92 (m 1H), 1.55 (s, 3H). Step 2 FBC NN NISOHOO
6-[cis-2,6-dinmethyl-4-(5-trifluoronethyl - tdi n- 2- yl)-pip

erazine-1|-sul fonyl ]-1-methyl -indan-1- capbdxylic acid: The conmpound
6-[cis-2,6-dimethyl-4-(5-trifl ude@yp py S di n- 2- yl) - pi perazi ne-| -

sul fonyl ] - 1- net hyl -i ndan- | - car boxy! was synt hesi zed according to the
procedure outlined in Exanple 27 u g~1-net hyl -i ndan-1-carboxylic acid
met hyl esé-Brethatydndin G-yt iexladostc a0 RRY 8tdrN 6-Methbky M- 1 614%Q§)oz1\é‘|20 I\@]gl'j'aﬁm) S 8.26

S, 1 /] 6 m 1 |_i)
EL 18- HZl rIeth ﬁ_)lhg geg]oa%wt%(}lz %mgg% ?9 x’nm%_'l}:%«ds d)ésoggd 1% QHF ébanl) ;@d 6%6%5 (gvgy %
2. .76-2. 7@11>(nltﬁ3 of’ (850 @4 anf NgH (qonf) dlgpplflon in 9il.85eX g‘he rgMfing slun3 GeadstiB@! of 'fﬁ"CﬁH)
LCMS:  498&venigt lM'l‘ﬂJ): drudew{uﬁ dd8ed with diethyl ether and washed with water and brme, dried

{6- Met hOWa ﬁlt%@é’!d&_‘g SHSW n:%te h%ﬁlu\ctpwas R‘leﬁzd b?/ silica galz‘dagl column Huomapogla 1- | ndan-1-y

| }-acetic aci
(5:1 hexanes in ethyl acetate) to afford (6~Methoxy-mdan 1-ylidene)-acetic acid ethyl ester (3.18 g, 47 %)

as a mixture (~1:1) of £/Z isomers, 'H NMR (400 MHz, CDCl3) mixture (~1:1) of E/Z isomers § 7.37 (d,
1H)7.27 (d, 1H), 7.09 (d, 1H), 6.99 (dd, 1H), 6.97 (d, 1H), 6.81 (dd, 1H), 6.50 (m, 1H), 6.31-6.30 (m, 1H),
4..27 (quart, 2H), 4.22 (quart, 2H), 3.87 (s, 3H), 3.86 (s, 3H), 3.60 (m, 2H), 3.36-3.33 (m, 4H), 3.05-3.02
(m, 2H), 1.37 (t, 3H), 1.31 (t, 3H).

Step 2
OEt

MeO O

(6-Methoxy-indan-1-yl)-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 (balloon) 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 a clear oil.
LCMS: 235.0 (M+1)".

Step 3
OH

Y

o ©°
{6-Methoxy-5-[4-(4-trifluoromethyl-phenyl)-piperazine-1-sulfonyl}-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-yl)-acetic acid
ethyl ester. "H NMR (400 MHz, MeOH-d,) § 7.67 (s, 1H)7.46 (d, 2H), 7.10 (s, 1H), 7.01 (d, 2H), 3.89 (s,
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OO Step 1 51 WD 2006/055187 PCT/ US2005/ 038418 OEt MeO O ,cc

(6- Met hoxy-indan-1-ylidene)-acetic acid ethyl ester: 6-Mthoxy-indan-I|-one
(5,02 g, W0.29&/058m37) and triethyl phosphonoacetate (15pP6TMds2008838438 nmol )
was dissolved in THE (20 nL) and added slowly to a mxture of EtOH (850 L)
and NaH (60 % dispersion in oil, 2.5g). The resulting slurry was stirred at
70 C overnight. The crude m xture was diluted with diethyl ether and
washed with water and brine, dried (Na2SO4), filtered and concentrat ed.

The prod purj fi by..sili I co ch araphy (5:1
hexanes :dﬁ} 8’%\?69111%&&%)( %?Ocei(f" %8 fgﬁ#%?ﬁ?@;%;é%ﬁ%xmz %}ﬁ%ﬁill%gquﬁgg%ég)ﬁ)%ceti c acid
ethyl estesd@®B1i8 g, 47 % as a mxture (-1:1) of E/Z isomers, 'H NVR (400
MHz, CDC13) mixture (-1:1) of E/Z isomers & 7.37 (d, 1H)7.27 (d, 1H), 7.09
(d, 1H), 6.99 (dd, 1H), 6.97 (d, PE}JE% (dd, 1H), 6.50 (m IH),
6.31-6.30 (in, 1H), 4..27 (quart, . 4.22 (quart, 2H), 3.87 (s, 3H),
3.86 (s, 3H), 3.60 (m 2H), 3.36-3.33 (m 4H), P\5-3.02 (in, 2H), 1.37
(t, 3H), 1,31 (t, 3H). Step t MeQO (6- Methoxy-i ndan-1-yl)-acetic
acid ethyl ester: (6-nethox n-1- ybi dege) {ace®ic acid ethyl ester

(3.18 g, 14.5 mml) was di9¥solvedYi n1Med M), A catalytic anount of 10
% Pd/ C was added and the reacti orlw\wéls/S ed under an at nosphere of
hydrogen (balloon) for 2 Il. The reaafion nmixture was filtered through

Celite t royide pure (6-nmethoxy-indan-1-vy|)-acetjic acid e ester (2.98
YRR A R ST ST D S
C \\ Od@hloro-phenyl)-piperazine-1-sulfonyl]-6-methoxy-indan-1-yl}-acetic acid was synthesized according to

{ 6- Met hoxpepReddfre bettided infekareRoRlitRysl4-diBRYlhy! PipRed 2 NEmR (s@uWiEonydbl4) ndan- 1-y
I}-acet|§ %g' d %%e( 1 f':ﬂ?i)’ffbds 1H), 7.04 (d. 1H), 685 (dd. 1H), 3.90 (s, 3H), 3.60,(quint

{ 6- met hoRy 8 BTGP M onet By 1 ObHe NS SipdP a7 §e¥ P P85~ i ndan-1 -y
| }-aceti ¢388R2UmAR), 3.8yhtTHesih.ed5-4deor dibngot (&, t He2 HrbBdudte, 18atl17f fed in
exanpl e Lupysios: ¢6s s@idapxy-indan-1-yl)-acetic acid

EXAMPLE 31

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

Q, °

Y

o 0
1-{5-[4-(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-acety! indoline (89 %). 'H
NMR (400 MHz, CDCls) § 8.43(d1H), 7.62 (d, 1H)7.57 (s, 1H), 7.47 (d, 2H), 6.88 (d, 2H), 4.16 (t, 2H),
3.35 (m, 4H), 3.28 (t, 2H), 3.15 (m, 4H), 2.27 (s, 3H); LCMS: 454.0 (M+1)",

Step 2
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ethyl ester. 'HNWR (400 MHz, MeOHd4) S 7.67 (s, 1H)7.46 (d, 2H), 7.10 (s,
1H), 7.01 (d, 2H), 3.89 (s, 52 WD 2006/ 055187 PCT/ US2005/ 038418 3H), 3,57
(quint., vbposs8B7(m 8H), 2.96-2.78 (m 3H), 2,49-2. 3Pciros20ish38418 85-1. 76
(m 1H); LCMs: 498.9 (M+l)+. EXAMPLE 30 CI OH I1OO C N)CC NSO O
{5-[4-(3, 4-Di chl oro-phenyl ) - pi perazi ne-I| -sul fonyl ] - 6- met hoxy-i ndan-1-yl }-ac
etic acid: {5-[4-(3, 4-

di chl or o- phenyl ) - pi per azi ne- 1-sul f onyl ] - 6- met hoxy-i ndan-1 -yl }-acetic acid
was synt hesi zed according to the procedure outlined in Exanple 29 using

3, 4-di chl or ophenyl pi perazi'r:ﬁg NVR (400 MHz, MeOHd4) S 7.64 (s,

1H) 7.28 (d, 1H), 7.14-7.12 (s 7 04 (d 1Hp, 6.85 (dd, 1H), 3.90 (s,
3H), 3.60 (quint., 1H), 3.30- q:qv @ d.3.17 (m 4H), 2.95-2.76
(m 2H), 2.60 (dd, 1H), 243233( 86-/1.76 (m | H); LCM S :
498.8 (Mrl), EXAMPLE 31 F3C O OH 00 o” 0

{5-[4-(4-Trifl uoromet hyl - phenyl) - pi perazi ne-1-sul fonyl]-indol-1-yl}-acetic
acid St éﬂ -@-’ll‘fg]eowme@ylo)henyl) piperazine-1-sulfonyl]-2,3- dlhydro 1H-mdole 1-{5-[4-(4-

1- { 5- [ 4- (t4aubrdnfethyl ephemiebingrizinph @ fohyi - 1A-Pieriazidaie-y1}-sbdnbrems fAReddn dit-hydr o- i ndol

-1-yl}- erdl%@aﬂ@@@nL) IA&%QDC&’Q’QEPQHHQS mL for 2 h, The reaction wastlen dlluted h dlchlom ethan
1-{5-[4 trifluoronet perazi ne-| -sul %lf “d hydr o- i ndol

-l-yl}- ela‘llija“ﬁ‘f}ﬁgw'”i/\}é\%}l@yﬁ#ﬁ@gf@éﬂ b%g%?t&dﬁ‘ij (IEI%SQ‘*P\@“?S‘?%B ?ﬂ’ﬁ“re%t‘a%f"l i ned in
Exanpl e rovigé RF-(4-trdlg@dnydthyl-phehod)ipipera£ii@9 -s¥ffanyl]-B3-dikiR- (HHDGold\iHR3 g, CDGLB en S

g H;13( dl Hyse whitdRid dHNMR‘)(ZOO%ZHzﬁ éEClJ)H)7 487, 20# 4@126 882(H)2’H%@ 6§§d }gl—ﬁ 7%"9 2 )4. 125£1t 5

(MF1) +. é@@éngz(%gl‘)‘WSzb]ééM%’%fgzﬂ ﬁéT/ US2005/ 038418

Q. ;

o o

Step 3

5-[4-(4-Trifluoromethyl-phenyl)-piperazine-1-sulfonyl]-1H-indole: 5-[4-(4-Trifluoromethyl-phenyl)-
piperazine-1-sulfonyl]-2,3-dihydro-1H-indole (180 mg, 0.44 mmol) was dissolved in dichloromethane (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 5-[4-(4-trifluoromethyl-phenyl)-piperazine-1-sulfonyl]-1H-indole (70 %) as a white solid. "H NMR
(400 MHz, DMSO-Dg) § 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

FSC\@\N N/_—( -

N

{5-[4-(4-Trifluoromethyl-phenyl)-piperazine-1-sulfonyl]-indol-1-yl}-acetic acid methyl ester: 5-[4-(4-
Trifluoromethyl-phenyl)-piperazine-1-sulfonyl]-1H-indole (60 mg, 0.15 mmol), methyl bromo acetate (16
pL, 0.18 mmol) and cesium carbonate (95 mg, 0.29 mmol) were stirred in acetonitrile (10 ml) overnight at
70 °C. The reaction mixture was diluted with ethyl acetate, washed with water, brine, dried (Na,SO,) and
concentrated to 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, CDCl;) & 8.11(d, 1H) 7.60 (dd, 1H), 7.43 (d, 2H),
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F3SC N ~ I\ N,

5-14-(4-Trifluoronethyl -phenyl)-pi perazi ne-I|-sul fonyl]-2,3-di hydro-1

H- i ndol e:wd-2046/B5{84- ( 4- PCT/US2005/038418

Trifl uoronethyl - phenyl) - pi perazi ne-1-sul fonyl]-2, 3-di hydro-indol -1-yl }-etha
none was refluxed in 1,4- dioxane (5 nL) and concentrate HO (2.5 nmL) for 2
h. The reaction was then diluted with dichloronethane and washed with IN
HCl , saturated sodi um bi carbonate, dried (Na2S04), filtered and

concent r d

AR ??gi A né“O#{) S83(6, 2E0..6.90 4 1D 4.1 6, 260, 3764 3 3P25304m 4005 114§ ndiol
e (1.03 g4y as an off V\/mte solid. 1H NVR (400 MHz, CDC13) S
7.48-7.20(m 4H) 6.88 (d, 2H), 6.60 (d, 1H), 3.70 (t, 211), 3.36-3.33 (m
4H), 3.1%3512 (m 4H), 3.10 (t, 2H). Step 3 FBCNNN S\ 00
5-[4-(4-Tri 1l uoronet hyl - phenyl )-pi p erazi ne-| -suI fonyl] -1Hindole:

5-14-(4-Tri fl uoronethyl~phesyl) -
pi perazi ne- 1-sul fonyl]-2, 3-d ro 1Hi ndol e ﬁ&o ng, 0.44 mmol) was

di ssol ved i n dichl oronet hane N . 0 Rl 0.44 nmol) was added
and stirred at roomtenperature f h. ;/ action was concentrated and
purified by silica gel flash colu CIB0 ography (45 % ethyl acetate in
hexanes) to provide o 0

5-[ 4- (4~ t5k4d- nmtmfmtehlyi-puamwﬂe}azmb-wlﬁaﬂneadmSyylatea@ydld -ThbbdnpOQL 85470 %9 as

a white ?s 1H) 7.65
(d, 1H) @(;ﬁrfélg"m"ggif ﬂ?@m) %ﬁ%’fgsz- Ssﬂlf"?\fiﬁd"??‘l)’{” a‘fﬁﬁ il ‘@4‘”‘652“ 2114501%%1 71 (m
1H), 4t5eedinggo hproggfigyre oufingbin Bxagigle ( (9 % H)H NMR &460 MHEIDAD) 5 PD8(c-a 7901 \ N
//S\\ - 0(d8, 1H), 7.60 (d, 1H), 7.53 (m, 3H), 7.04 (d, 2H), 6.74 (d, 1H), 5.16 (s, 2H), 339 (m, 4H), 3.01 (n, 4H).
{5-[4-(4-Trifluoronethyl -phenyl) - pi perazi ne-1I -sul fonyﬁ]’-l ndol-1-yl }-acetic
acid nethyl ester: 5-[4-(4-

Trifluoronet hyl - phenyl) - pi perazi nEXAMBLE 3Dnyl ] - 1H-i ndol e (60 ngy, 0.15
mol ), methyl brono acetate (16 L, 0.18 mmol) ang cesium carbonate (95 ny,
0.29 mmol) were stirred in acetonitri%eo( 10 M/)\.(éver night at 70 C. The
reaction m xture was dil uted vmtl'q/t\t acetdl e, pwashed with water, brine,

dried (Na2SO4) and concentr -o N.Q I OV
{5-[4-(4-trifluoromethyl - - pi pePazi

aci d F3C

fe- 1-sul fonyl]-indol -1-yl}-acetic
{5-Bromo-6-[4-(4-triﬂuoromethyl-phenyl)-piperazine-l-sulfonyl] -indol-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-dihydro-indol-1-yl)-ethanone as the starting

material. "H NMR (400 MHz, CDCly) & 8.14(s, 1H) 7.95 (s, 1H), 7.46 (d, 2H), 7.28 (d, 1H), 6.88 (d, 2H),

6.56 (d, 1H), 4.94 (s, 2H), 3.44-3.42 (m, 4H), 3.28-3.26 (m, 4H).

EXAMPLE 33
(\ N%\S//O N/\(O
NN Br:@i/) o

|
FsC 2

{5-Bromo-6-[4-(5-triﬂuoromethyl—pyridin-2-yl)-piperazine-l-sulfonyl]-indol-l-yl}-acetic acid: {5-
Bromo-6-[4-(5~t1'iﬂuoromethyl-pyridin-z-yl)-piperazine-l-sulfony]]-indol-l-yl }-acetic acid was
synthesized according to the procedure outlined in Example 31 using 1-(5-Bromo-2,3-dihydro-indol-1-yl)-
ethanone and 1-[5-(trifluoromethyl)-pyrid-2-yl] piperazine, 'H NMR (400 MHz, CDCl;) 6 8.24(s, 1H) 8.07
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met hyl ester (99 % as a yellowoil. '"H NWR (400 MHz, CDC13) S 8.11(d, 1H)
7.60 (dd, 1H), 7.43 (d, 2H), 54 WD 2006/ 055187 PCT/ US2005/038418 7.36 (d,
1H), 7.24w0dpoclds51876. 83 (d, 2H), 6.90 (d, 1H), 4.91 (s, rRiHus2@®s5/068448, 3H),
3.32-3.30 (m 4H), 3.15- 3.13 (m 4H). Step 5 F3C O OH JWeS-b
{5-[4-(4-Trifluoronethyl -phenyl)-pi perazine-1-sulfonyl]-indol-1-yl}-acetic
acid: The conpound {5-[ 4-
(4-Trifluoronethyl - phenyl) - pi perazi ne-1-sul fonyl]-indol-1-yl}-acetic acid

met hyl est hydr ol y ccording to the procedure outlined in Exanple
195 o 5 \Re (oo et e B ol 0 T S C Bal ot o o (a.
1H), 7.53HaP4-3M)(m, 7004 (d, 2H), 6.74 (d, 1H), 5.16 (s, 2H), 3.39 (m 4H),
3.01 (m 4H). EXAMPLE 32 0 OON\ NOCH \ NomlJ Br F3C C
{5-Brono-6-[4-(4-trifluoronethyl-phenvl)-piperazine-|-sul fonyl]-indol-I-yl}
-acetic acid: {5-Brono-6- [4-(4-t3$?@é3&6ﬁethyl - phenyl ) -pip
erazine-l-sulfonyl]-indoI-I-yI}-acetiﬁ\ cid was nt hesi zed according to
the procedure outlined in Exanple (Rg# Ng

1- (5- Bronp- 2, 3-di hydro-i ndol - 1-yl - ethany & tlod starting material. 1H
NVR (400 MHz, CDd 3) 6 8. 14( 795 4, 7.46 (d, 2H), 7.28 (d,
1H), 6.88 (d, 2H), 6.56 (d, , 4.94 (s, 2H), 3,44-3.42 (m 4H),
3.28-3.26 (m 4H). EXAMPLEC33 ~N~SOH \ N Br F3CI N

(D o ool i A IER P ARN LAY ol PLRR1GF! ne-! - sul Tonyl] -1 ndlol
Brono-6-[4-(5-trifluoronethyl-pyridin-2-yl)-piperazine-I|-sulfonyl]-indol-1-
yl }-acetiegi1acid 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-(trifluoronethyl)-pyrid-2-yl] pigeiszine, " NVR (400 MHz, CDCl3) 6
8.24(s, 1H) 8.07 r/\le’ N _
0
N\) m
FsC

{5-Bromo-6-[4-(4-trifluoromethyl-phenyl)-piperazine-1-sulfonyl]-indol-1-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 procedure outlined in Example 31 using 1-(5-bromo-2,3-
dihydro-indol-1-yl)-ethanone as the starting material. 'H NMR (400 MHz, CDCl;) 6 8.13(s, 1H) 7.98 (s,
1H), 7.47 (d, 2H), 7.31 (d, 1H), 6.90 (d, 2H), 6.58 (d, 1H), 4.11 (dd, 2H), 3.79 (s, 3H), 3.45 (m, 4H), 3.32
(m, 4H),

Step 2
@)

r/\§§§p f\(

Nondiaas

{6-[4-(4-Trifluoromethyl-phenyl)-piperazine-1-sulfonyl]-indol-1-yl}-acetic acid methyl ester: {5-
Bromo-6-[4-(4-triflucromethyl-phenyl)-piperazine-1-sulfonyl]-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, CDCl;) & 7.76(d, 1H) 7.75 (d, 1H), 7.51 (dd, 1H), 7.44 (dd, 2H), 7.31 (d,
1H), 6.84 (d, 2H), 6.67 (d, 1H), 4.11 (dd, 2H), 3.78 (s, 3H), 3.33 (m, 4H), 3.16 (m, 4H).
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55 WD 2006/ 055187 PCT/ US2005/ 038418 (s, 1H), 7.87 (s, 1H), 7.63 (dd, 1H),
7.23 (d, 1H, 6.61 (d, 1H, 6.46 (d, 1H, 5.30 (s, 2H), 3.66-3.63 (m 4H),
3. 34- 3. 32vOmocdH187TEXAMPLE 34 0 O s'ONIT / N OH N P8T/US2005/038418
{6-[4-(4-Trifluoromethyl-plienyl)-piperazine-1-sul fonyl]-indol-1-yl}-acetic
acid Step 10 O,,ONNO Br F3CO
{5-Brono-6-[4-(4-trifluoronethyl-phenyl)-piperazine-I-sul fonyl]-indol-1-yl}
-acetic acid nmethyl ester: The conpound
{5-brono-6-[4-(4-trifluoronethyl-phenyl)-piperazine-|-sul fonyl]-indol-I-yl}
-acetic acid nethyl ester was synthesized according to the procedure

outli ned%—Exarrpl e 31 using 1-(5-brono-2,3- dihydro-indol-1-yl)-ethanone
as the starting material. '"H NWR ( 400 MHz, CDCl3)p6 8.13(s, 1H) 7.98 (s,
1H), 7.47 (d, 2H), 7.31 (d, 1H), \é,@ 2H) /\6(58 (d, 1H, 4.11 (dd, 2H),
3.79 (s, 3H), 3.45 (in, 4H), 3. 32K\hh ep02|0 0O\ S/ NNO Nom

'~ F3C
{6-[4-(4-Trif|uoronethyl-php| per azi ne- I-sulfonyl]-indoI-l-yI}-acetic

acid nethyl ester: {5- FC

Br onp- 6- 4 4-trifl uoromet phen erazine-1-sul fonyl]-indol-1-yl}-ac
etic aci &Ry uoredp! ’(hf?)@y ‘Wﬁaz‘"ﬁ}l’?&f"hﬂg‘rﬁ“’l‘ltyBIa@tﬁhWthnﬁ61ﬁ‘é(4( 40 L, 0.29

mol ) anﬂrlf];@ro%tﬁidl-/p@?lbmpbr(zmal -Julfomt]€ndsit li-y1 y-Qekiclibid @k thyd Bster @EJ@@Q?&H e of

hydr oge nac'é&&lhé to a'lle brotdde SlEnple19s 7! & Ltk MWBRuBC8S,) T0534 GRS 4,90 pes then

filtered_t H()i]

767 (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,
4H).

EXAMPLE 35

)
Q. ,0
N N/\{)H
N N \©;/)

|
FaC N

{6-[4-(5-Trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-indol-1-yl}-acetic acid: The compound
{6-[4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-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 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, 1H), 4.93 (s, 2H), 3.74 (m, 4H), 3.10 (m, 4H). ); LCMS: 468.9 M+,

EXAMPLE 36

N

s B
M@' / |
0O
HO N

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

acetic acid

Step 1

\O/O\S/\H/\H/O\/

o O
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celite, concentrated and purified by flash colum chromat ography (60 %
hexanes in ethyl acetate) to afford

{6-[ 4- (4-woi2béeusssmet hyl - phenyl ) - pi per azi ne-1 - sul f onyl | pcmdsbkeds/ysd4is aceti ¢
acid nethyl ester (96 ng, 83 %9 as a clear oil. "HNVR (400 MHz, CDCI3) 5
7.76(d, 1H) 7.75 (d, 1H), 7.51 (dd, 1H), 7.44 (dd, 2H), 7.31 (d, 1H), 6.84
(d, 2H), 6.67 (d, 1H), 4.11 (dd, 2H), 3,78 (s, 3H), 3.33 (in, 4H), 3.16 (m
4H). 56 WD 2006/ 055187 PCT/ US2005/038418 Step 3 0 O-//OJNS\ NOCH N

F3C
{ 6- [ 4- (4-4P-Methosr RhvmimfavPierybutyrisiagé ehierier: Poselifon hyly|4-Fiieretopeate - acet i ¢

aci d: {6-§.%45d, At2 mmol) in 20 mL of acetonitrile was added slowly to a mixture of 3-methoxybenzenethiol

i f1 ot QR DL DS 0c0h DEEAZL 08 Lauh LMK dadfohd sl 36etie acl d

met hyl ester was accord roce ure’in anple 1 (87
% . 1H NIViRe )(1&(0165 erremflgjengm?turg@(f 4 1ou1_ﬂaf)1d fijtengdt U(Oth aiaFB of Celife. 657313()&“ oMH) 7.50
(d, 2H), o7t11421tr€td§h,ve ahidl whiéh ©8dified on 2irdlling. 6Ih6 Bsifud waddisolved i2B0AS and2) , 3. 37 (m

4H) 3. 0 ’was S cg’laﬁtlal Ma!i'g'lt]‘gé Oobémé\l- a % d\'lecmvgf\ll aZSH‘] IJTvalgorallt:%]q)f S lj)ent affca deid

{6-[4-( 5 Iuo erazi ne- g l-yl}-a
cetic acﬂdo g-ﬂlﬂgm@%%bu (400 MHz, CD 13)5720 , 1H), 6.90 (d, 1H), 6.87 (s, 1H), 6.79 (d, 1H),

{6-[4- (5-420id bmoy.znethyb. 79y, 3HYB.A3 @-29), ) 2p(tpEy.azi ne-| - sul fonyl ] -indol -1-yl}-a
cetic acid was synthesized according to the procedure outlined in Exanple
34 using 1-[5-(trifluoronethyl)-pyrid-2-yl] piperazine. 1H NWR (400 MHz,
CDC13) S$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 (do_xH), 4.93 (s, 2H), 3.74 (m 4H),
3.10 (m 4H. ); LOVS: 468.9 (I @ ZSAPLE 36 0 0 ~-~ SN N\_\ CF3 O
S \NKot a TS
{6- Met hoxy-7-[4-(5-trifluoronethyl-pyridin-2-yl)-piperazine-I|-sulfonyl]-ben
zo [b]thi &%?hoxy béﬁzJ[b]th?b%Etn|-3(-:yl)?‘z§:cetgc 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 EtOAc. The organic layer was washed with brine, saturated NaHCOs3, and dried over Na,SO,. After

removal of solvent, the residue was purified by chromatography on silica gel (3:7 EtOAc / hexane) to give

4.33 g of desired compound.

Step 3

/N

(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 mmol) in CH,Cl, (10 mL) was added chlorosulfonic acid (0.56 mL, 8.0
mmol). The resulting mixture was stirred for 4 hours at room temperature. The solvent was evaporated in
vacuo and the residue was dissolved in EtOAc. The solution was washed with Na,COs3, brine and dried
over Na,SQy4. Evaporation of solvent afforded 50 mg of desired compound. '"H NMR (400 MHz, CDCl;) &
8.08 (d, 1H), 7.38 (s, 1H), 6.90 (d, 1H), 4.21 (q, 2H), 4.02 (s, 2H), 4.01 (s, 3H), 1.24 (t, 3H).

Step 4
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Step 1 11AIl 11A1 57 WO 2006/ 055187 PCT/ US2005/ 038418
4- ( 3- Met hoxy- phenyl sul fanyl ) - 3-oxo-butyric acid ethyl ester: A solution of
et hyl - 4- chbanesasstsoacetate (8.75 g, 71.2 mmol) in 20 mecofusemsiossygril e
was added slowy to a m xture of 3-nethoxybenzenethiol (9.69 g, 71.2 mol)
and cesium carbonate (46.4 g, 14.2 mmol) in acetonitrile (200 nm.) over 5
m nutes. The m xture was stirred at roomtenperature for 2 hours and
filtered through a bed of Celite. Evaporation of the filtrate gave an oil
whi ch sol Ghi.fib & @ns. I Lahe residue was dissol ved ion Et OAc, and the
sol ution {tgﬂgfhg)quu[ggstﬁglﬁ{}g& gv%g}g ﬁg'h I\l/vlE ? 'ﬁ pﬁ?@f‘ﬁﬁ“&%’f’yﬁ%ﬁ'ﬁ"@l’%"&%‘“&i(’/‘é‘?' Na2SO4.
Evapor at PEH® 819 <5t Pt Toprsplyicg eficompapndirgm ¢ 3§¥ie ©H remaldn THF @ niVRay( 400 MHz,
ga)msé gadﬂ.(COdZD[5((triﬂuold:rl)e;hy162-9ﬁ'id(r§ll,] pipdrizine G2 &g, <£2 1a,mnilglbl) f;léo@vegf%/ tg&ylaﬂag{): (39 421- (2)03( a,
y 9. ) : : - . t . Step
(6- Met ho%/’- %g nzo i 'b{ t Fﬁ%ﬁﬁ%ﬂl Pé{_‘%/als 5@5‘2@6{ Lli Icls:omasiétlh%dd RS BT S;?V%Wﬁou nd from
step 1 (§aePrged apthiyesigya vere pificd 8Y ik go! ehuetestbetephy peaffadide mabfdosiiee aci d (100
nm.) at roopotnenperature. The resulting solution was stirred for 20 m nutes
and added dropwise into ice (250 g). The aqueous m xture was extracted two
times w.th Et CAc. The organic | ayer was washed with brine, saturated
NaHCCB, 8f2dried over Na, SO4. After removal of solvent, the residue was

pur } f ijediw;iﬁmonntsagdﬂmwet@npﬁ}dkd-m)-ggdr%zﬁ&:l%uﬁtn%sm{zo[ﬂmﬂals-ﬁg give 4.33
g o €Shdef 0 ot 3 I i ed i .

(7-Chlor EC,’;U' f°§n%§%@mft°ﬁg§§§§zg% 0 4?%%%3&%15%‘1 i TSR 8t hyl ester:
To a sol $H96A PuIdditiensihd i P - slihe jssuting mixguegvereftiQedmhddFG for hho@2TE2 (10 nl)
was addedgallsdrasuds bapirtedasdetNd &duadwerdiillted W aer (2 TS, THoS4bbduk Aghrdm X1 gr e
was stir oA ok r pom rature. The sol vent was evaporated in
vacuo an%’ggﬁafg%ro eegi gée{ﬁe\?\g?% i fgfgofe%gvnp‘%ﬁrgﬁwd%‘(gs’ t%féueg‘g;{ﬂfrf BAC il dshed with
Na2C0B, B NHETAtrarandilen coiraed Kihzbokpcetdn (a pér. iy opanisflaygoivuentshaffior ded 50 ny

of desi rB®, borpotdidd overNR {OQutMrizss (GREI3Rd Bvach 108rd s Mdloxy-71438 (S, 1H),
2- go SE di\ltrii\}l_%ome%gl%ri%g?-yli-p})?gzéb?glaéﬁ%]éb%r@oEb]tﬁép%g'n—.’»(-)ﬁ}—ac%twa’cid.llli%\?Mlg E4b0 3H). Step
MHz, CDCL;) & 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

HO /N -

{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[b]thiophen-3-yl}-
acetic acid was prepared according to the method used to prepare Example 36 using benzo[b]thiophen-3-yl-
acetic acid methyl ester. 'H NMR (400 MHz, CDCI3) & 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 (s, 2H), 3.78 (i, 4H), 3.14 (m, 4H).

EXAMPLE 38
-5
0 oA N—@CF;,
o

6-[2,2—Dimethyl—4-(5-triﬂuoromethyl-pyridin-Z-yl)-piperazine-l-sulfonyl]-indan-l-carboxylic acid:
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WD 2006/ 055187 PCT/ US2005/ 038418

{6- Met hoxy-7-[4-(5-trifluoronethyl-pyridin-2-yl)-piperazi ne-1-sul fonyl]-ben
zo [b]thiwopbhemsSisyl } - acetic acid ethyl ester: To a solpariuspoosiossiesrpound
fromstep 3 (50 ng, 0.14 mml) in THE (2 n.) was added
1-[5-(trifluoromethyl)-2-pyridinyl] piperazine (32 ng, 0.14 mml), followed
by triethylamne (39 L, 0,28 mml). The reaction solution was stirred for 4
hours at roomtenperature The sol vent was evaporated and the residues
\(,:\ﬁ;r]e)ogﬁ:jhﬂﬁé c?ggg}{d §f2 2'&1@@%’?4 (5%'15%%%9 ﬂrp‘%pch Yo yl?plgglgzme s%f%nyl?]‘!-]lnd(a?u]:-1-deSI red

{ 6- Met hoS&RORIC A4 wasprepsed feretsing torie mephpd yserl t pi2nayeBramilqAsiusing TRdihetslb{ony| | - ben
Zo [g]thgfpdsrgned@ pytidin- Z-aIO:ﬁibdr&ma('ZHNMR@DDHHH,@C[JMGS(E@]ﬁ) 491((33Hﬂ971 041 m&nill)
was di sseipve |t|ono I N Li
(5.0 eqvl (MH; 7%791(1 5_i%/é\@(aﬁlﬁgaHd‘llr(lrnéd'b %%é@/’? S 3146 @: The
organi c I@P%/bonztgs\ﬂ}asl%\?a? Brtatie 4l hifes ON). ESME (Ve ¢idds were diluted with
water (2 nL). The aqueous |ayers were partitioned with ether (2 nL). After
removal of organic |ayers, the aqﬁghﬁ L:gyers were neutralized by IN HC
(5.0 eqv) and then extracted with'e F acetate (5 nmL). The organic |ayers
were washed wwth H2O, brine, dri ed over Na2SO4. The sol uti on was
concentrated in vacuo to afdo I\/Et hoxy 7- [4 (5-
trifluoromethyl-pyridin-2-yl)-pi pepaz nyl ] - benzo[ b] t hi ophen- 3-yl}
“acetic acid. tHNVR (400 Mz, co@i\B) @é@ @ §p 8.38 (s, 1H), 7.78
(d, I'H, 7.61 (d, 1H, 722(s 1H) vem 1H), 401(s 2H), 3.98 (s,
3H), 3.77 (m 4H), 3 22 (m 4H). EXAIVPLE 37 SO HO/-\ SNN\i CF3 OO0

N {5[4 ug 2-yl) L

pi per azi %‘@“ su{b?x ny a]’e'%%“#ﬁ‘ﬁﬁﬂl( Ffi‘fd’ﬁ’F?é‘r"lt-h@ﬂSVF‘}h!‘ﬁr,ygtPi‘R?r agipg-grearborhie agidrpound  of
{ 5- [ 4- ( 5methyl fstexor orret hyl - pyri di n-2-yl)

pi perazi ne- 1- sul fonyl ] - benzo[ b] t hi ophen-3-yl}- acetic acid was prepared
accordi ng to the method used to prepare Exanple 36 using

benzo[b]T‘?’Fl—ophen 3-yl- acetic acid methyl ester. 'HNMR (400 MHz, CDC13) 6
8.33 (s, 1®, 8.32 (s, 1H), 7.87 (d, 1H), 7.78 (d, 1H), 765(s 1H), 7.62
(d, 1H, 59 (d, 1H), 3.93 (s, 2H), 3.78 (m 4H), 3.14 (m 4H). EXAWVPLE 38
HO\O ~ o~~ N O

6-[ 2, 2- DrNagp#hyl - 4- (5-trifluoronethyl -pyridin-2-yl)-piperazine-|-sul fonyl]-i
ndan- 1- carlboxyf i c . 59

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 mL) 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 in vacuo. The residue was
combined with p-nitrobenzyl bromide (5.8 g, 26.8 mmoles) and 1,8-diazabicyclo[5.4.0Jundec-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 IN HCI (2 x 25mL) and sat’d NaHCO; (2 x 25mL), and the
resulting CH,Cl, solution was dried over anhydrous Na,SO,. The crude solid was purified using flash

silica chromatography (0-10% EtOAc/Hexane) to yield 3.61 g (95%) of the intermediate.

Step 2
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WO 2006/ 055187 PCT/ US2005/ 038418 The conpound
6-[2, 2-Di met hyl - 4-(5-trifluoromethyl -pyridin-2-yl)-piperazine-I|-Su
fonyl ] -i naaredsossmrboxyl i c acid was prepared accordi ng toTiuseoosessaesl used
to prepare Exanple 26 using 2,2-di in ethyl-4-(5-
trifluoromethy-pyridin-2-yl) piperazine, "H NWR (400Mi, CDCI3) S 8.36 (s,
IH), 7.91 (s, 1H, 7.71 (d, 1H), 7.61 (d, 1H, 7.36-7.31 (in, 1H, 6.52
(d, 1H), 4.15-4.11 (m 1H), 3.73-3.53 (in, 6H), 3.18-3.12 (in, 1H),
3.10-2.95 @n 1H), 2.54-2.42 (m 2H), 1.39 (s, 6H). ESM5 (M+H): 484.1,
EXAMPLE 39| HO O ~S--N-\\N CF O | O CO2Me o _
hoXy - |ndﬁqgf5 sul fonyl)-1-(5-trifluoronethyl-pyridin-2-yl)-pipe
rpoxylic a do nmethyl ester Step 1 N2 0 o ~I
| ndan- | - cafbox aeid 4-nitro-benzyl ester: To a solution of
acid (2.0 g, 13.3 mml) in ethanol (35 nL) was

The reaction mxture was stirred under an H2
at mosphere for he m xture was filtered through Celite and concentrated
in vacuo. The residue was conbined with p-nitrobenzyl bromde (5.8 g, 26.8
mol es) gr?&l°i°s§f°dylé'idéb‘llGVE’P’@[ Gyl oyittbrag] ptesn o g splution ofjndanq @arboxpkiepl ) in 65
nL of benrdehsio-tng was(28 i ¥ Iedolpib afb@iEul ORCI203 ADVES20°Akds@dded dhiosospRAit 0d t he
et €1 09CRRAUS oTHuXluHiof WRSpHbAALh inlkd %ﬁe{]ﬁ%‘_g%ﬂ; i LIS Bl E,BR Sy APOT At O

in vacuo due was nbi ned I N HC
(2 x 25n£”fe%1§516§‘at 1%6%%@%% yascomped yith iggywater s theresgiting Ipspvaskp@t@l sol ut i on
was dri e@/ltm%ﬁhanmm@ulsyemsmed vitheri e abidheas G 0ddi obler WS drplld Nb S DE dhelgiddg Tl ash

it or medl e -apeokgh T Sk oEE Y hln Rt Badidat @ %0 s o

O O 6- ChV&FﬁyﬁP#§ﬂﬁllFﬁﬂﬁﬂwi@%ﬁ?ﬁ%%?%1%wh0|d 4-nitro-benzyl ester: To a
sol ution of indan-1-carboxylic

Step 3

CFg

=
\

P

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-Bromo-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, 0.1 mmol) and sodium ¢-butoxide (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
apad 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-Trifluoromethyl-pyridin-2-yl)-

piperazine-1,3-dicarboxylic acid 1-tert-butyl ester 3-methyl ester.

Step 4
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acid 4-nitro-benzyl ester (23 g, 8,1 muvl) in anhydrous CHC13 (13 nlL) at
-20C was added chlorosulfonic acid (2.8 g, 24.0 nmol) over a period of 10
m nut es. wbeowiossisre was warmed to anbi ent tenperature agd/ussdosnssas for 16
h. The reaction m xture was conbined with ice-water and the resulting | ayer
was extracted wth CH2Cl2. The CH2Ch | ayer was washed with brine and was
dried over anhydrous Na2SO4. The crude product was purified using flash
silica chromatography (0-30% Et OAc/Hex) to yield 0.84 g (27% of 6-

chl orosul fonyl -indan-1-carboxylic acid 4-nitro-benzyl ester. Step 3 N *Oy
cozMe O 4-(5-Trifluor onk;/nyl'\&yrl di n- 2-yl ) - pi perazi ne-1, 3-di carboxylic
acid 1-tert-butyl ester

O

3- met hyy r
3- Met hyl - pi per azi n-1,%\y@@gd 1-tert-butyl ester (120 ng, O0.49
mrol ) and 2- Brong uor t Ayt’- pyri dine (133 ng, 0.59 nmol) were

di ssolved in 2.0Jnm of /Aanhydrous tol uene (degassed). |In a separate,

sept um equi gpey~vi al were placed tri (di benzylideneacetone)di pal | adi um (0)
(22 ng, O. 02 mol ), 1, 3-bis(2,6-di-i-propyl phenyl)im dazolium chloride
(42 mg, 01 mol) and sodiumt-butoxide (57 ng, 0.59 nmml). This

"cat al yt i4d3-(4¥iecb-beveagoxy cpuiboppip thd wietShulfonplix tHFetrificorahéthyl-paddiangl)-bipershimck-wi t h dry
nitr Ogen carb&}ﬁc Jcﬁqgettl@nésteﬁoéi éﬂtﬂlﬁﬁbrmghilgag%&n 3. E/@Elﬁ;x%fn'é @? d]:cgbc;x & amg @tte?tl ytic”

vial and was stirred is period the

m xture \R)é\t%] eﬁﬁﬁﬁ?eﬂ‘ékfs%qlﬁ 3Ty “ﬁ%??é‘ﬁ‘é?déf%&é’m("?f ¥y Tir%lcﬂegé W8 ed

t hr ough starep atdocof teretajutegior 3T e, PEerulig perig! thie rbatticn indxtwagas @iaqaotita iCBECI (26 vacuo
and puri flﬂL@qnms @gshédlv@@@at 2 INIES, (2 Qmma@aﬁé%yremm%@ﬁ’%ﬂ AG/texane) to
yield 110 /%y ]QS Trifl uoromethyl -p

pi per azi ﬁ?ée n édr BPYIRYI B EVRURY 1 Yook Ylf)lﬁfr)L} e agig. e?heswﬂfeafw|wa@§%erd Step 61
WO 2006/ (DSEglfWh sPCAT¢htdB2108 Eh D B84% 100 GIICN) 1F8ld 7OnORUN] of GRNM-(5-

4-3-(4- Mﬁu&@mgﬁmg% RXUB B R AR c)ar'bb)[}q%% néa@l eMbr ag)glyehéw Jm&é {r id theh e

r onet hyl yli ester:
4- (5-Tri b ¥ 18%“6%#103’85;91?-‘/&1“#@2 C@fbsxybﬁ aﬁ‘ér éﬁﬁoﬁanzylfst%* froa.Steeéél%w ic acid
l-tert- buar ylth]@SﬁI@rtllea‘ryﬁﬁﬁthB HESBE mmbl) ;. 0N, of BnhgBoudTTHF Jandves str@tririsored wi t h

2. OnL of f(g@(%/guﬂ: ’% ter Qhod tﬁer}gact%%uxtlﬁg ls e%gm 9(%1 il 9a9uo C?Elg {ﬂp %&%%ﬁ%&?fﬁ%?’o mn.

After this perio reaction mxture m.) and
was was héﬁ“weﬁ Hlﬂs%etmlon REpfeeoalhe sujting bemgyneaw%w Vi ﬁltqrﬁiewwhévgr&fnm ng CH2Cl 2
| ayer wasvadhinge dhe filtrate was then evaporated in vacuo and purified using flash silica chromatography (0-30%

EtOAc/Hexane) to yield 4-[3-(4-Nitro-benzyloxycarbonyl)-indane-5-sulfonyl]-1-(5-trifluoromethyi-

pyridin-2-yl)-piperazine-2-carboxylic acid methyl ester.

Step 5
(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-sulfonyl]-1-(5-trifluoromethyl-pyridin-2-y1)-
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 uL, 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 filtrate was evaporated in vacuo, and the crude residue was purified using flash
silica chromatography (0-10% MeOH/ CH,Cl,) to yield (R)-4-(3-Carboxy-indane-5-sulfonyl)-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, LH), 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 (s, 3H), 3.47-3.41 (m, 1H), 3.20-3.14 (m, 1H), 3.07-
2.99 (m, 1H), 2.65-2.61 (m, 1H), 2.51-2,42 (m, 3H). ESMS (M+H): 5140

EXAMPLE 40
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over anhydrous Na2SO4 and was evaporated in vacuo to yield crude am ne. The
crude amne was purified wusing flash silica chronmatography (0-10% MeOH
CH2Cl 2) twoybelodsig7 mg (94% of (R)-4-(5- PCT/US2005/038418
trifluoromethyl-pyridin-2-yl)-piperazi ne-2-carboxylic acid nethyl ester as
a yellow residue. This material was conbined with

6- Chl or osul f onyl -i ndan- 1- carboxylic acid 4-nitro-benzyl ester from Step 2
(102 ng, 0.27 moles) and triethylamne (46 L, 0.33 nmmol) in 2.0 nL of
anhydrous THF, and was stirred 60C for 5 hours. After this period the
reaction m xture was evapor at ed vacuo and the resulting residue was
conbined with 30 nL of benz resul ti het er ogeneous m xture was
filtered with benzene washings. Th é‘@—v@s t hen evaporated in vacua
and purifi ed using flash silica chr o&ra’b y (0-30% Et QAc/ Hexane) to
yield

4- [ 3- (4- Nt GCHemyrdny TadibohytG-tiflvdamethS-rlhonpipipelzinbe tarb b ktak@met hyl -
pyri di n- Brethilestir: [T@E @&ba@d &mar(hl@as%w QdRES ghlﬂaﬁli)hy(% trﬁﬁ&ﬁ ?thy§ nBla% % y1) - pi pe

(R)-4-(3: EQJZE.%X Box;c/jhc ac1d metl?r%3 Fs&er Tvéls é%ePaé?d(accordmg to tgeonl;ethod use to prepale example

razi ne- 2
4-[ 3- (4- A tlflbfl\@éﬁ%%f@%b E)&Whﬁ) LH) ka2 1195 BE9H T aarty) b, 32*4(51-IH)16°68L6Q)|1 onet hyl - py

(r)Ib ?;Inngdw , JH), 5@, 8] 3@ 1874, nﬁmlanq}ﬁ@g@s@@%hzh 5%@ %5*9 %lhe gdmle)
(260 L, 5! gréjm@ ])EiB 3%3\6?@13 f???glﬁollH)’\ﬁrslzﬁl"’ﬁ(‘%ﬁHB Eﬁi’ln%‘éﬁﬁ)og}‘* Ocapped vi al .

Thi s mxture was stirred at 70C for 6 h and then passed through a Celite
plug (with MeOH washings). The regumipipg filtrate was evaporated in vacuo,
and the crude residue was purifigd using flash silica chromatography

(0-10% MeOH CH2C 2) to yi el%—(pﬁ‘ (3- Car boxy-i ndane- 5-sul fonyl ) - 1- (5-
=PI

trifluoronethyl-pyridin-2-y azi ne- 2-carboxylic acid nethyl ester. 'H
NVR (400MHz, CD3CD) S 8.37 {m 1w3_ﬂ @ B, 7.80 (d, 1H, 7.69 (d,
1H), 7.52 (d, 1H), 6.94 (d, 1H) 8. 433429 (m 1H),

4.20-4. 1, (s. 3.47-3.41 (m 1H),
3.20-3. 1 [%ET%H}"°'"§“‘§‘P“““2§%’ ‘”C‘FH‘e'II f""Yﬂ bBIE?"@th‘iPl’(?ﬁ?-yliFﬁeﬁc gidsThe 42 (m
3H). ESMSPUR-S-[4-1ai@rmxANPLeEy DiperGRe- W BO0B55 E8HHRGT US20054 028418 HO
\'/ 0 ISrrep}irNi @E‘;’Wed@e MBe for Exam le 37 using 1-

(S)-a- (34(%%&}% Xy i 15;% ﬁ{nz%o PqM é g %trtlf}ulororlat}é};_l 811611}{1221?&?19&3 I—(Ijll\Il\r/]I 2-yl) - pi pe
f azi ne- 2-Carboxyr t: acicu I@ & 17%(1‘1 THp{ &5 SolPolfid: 8, 6.85 (d, 2H), 3.94

(S) - 4- (3 2Hh hekyn idaiemBBul f onyl ) - 1- (5-tri fl uoromet hyl - pyri di n- 2- yl) -

pi per azi ne- 2-carboxylic acid net hyI ester was prepared according to the

met hod used to prepare exanple 'H NWVR (400MHz, CDCI3) 6 8.35 (m 1H),
7,85 (s, 1H), 769762(m2H)E?( I(Ed‘lH) 6.68-6.01 (m 1H), 5.53 (m

1H), 4.35 (d. 1H), 4.16-4.13 (mSAH), 3.90-3.82 (m 2H). 3.74 (s, 3H),
3.60-3.51 (m IH), 3.19-3*%}@%1), 5,033 85 (m IH, 2.64-2.60 (m
IH), 2.52-2.46 (m 3H). ESMB UM% 5140 =
0] =8—N 3
N——@—CF

{5-[2-Methyl-4-(5-triﬂuoromethyl—pyridin-2-yl)-piperazine~1-sulf0nyl]-benzo [b]thiophen-3-yl}-acetic
acid: The compound {5-[2-methyl-4-(5-triﬂuoromethyl-pyridin-2-yl)-piperazine—1-sulfonyl]-
benzo[b]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, CDCl3), 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 (s, 2H), 3.79
(d, 1H), 3.28 (m, 2H), 3.02 (t, 1H), 1.10 (d, 3H).

EXAMPLE 43
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EXAMPLE 41 S HO1\ / OO0~IS~-N&CF3 O

{5-[4-(4-Trifluoronethyl -phenyl)-pi perazi ne-|-sul fonyl | -benzo[ b]thi ophen- 3-
yl } - acet iwoaceaissiBhe conpound PCT/US2005/038418
{5-[4-(4-trifluoromethyl-phenyl)-pi perazi ne-1-sul fonyl]-benzo[ b] t hi ophen- 3-
yl }-acetic acid was prepared followed the procedure for Exanple 37 using
1-(4-trifluoronethyl-phenyl)-piperazine.1H NMR (400 MHz, CDC13), 6 8.34
(s, 1H, 7.90 (d, 1H), 7.76 (d, 1H), 7.65 (s, 1H), 7.45 (d, 2H), 6.85 (d,
2H), 3.94 (s, 2H), 3.34 (m 4H , 3.20 (m 4H). EXAMPLE 42 S HO\ / O

~S-NN CF3 Ho. \

{5-[2-Methyl -4-(5-trifl uoromriﬁg-z- | ) - pi perazi ne-I|-sul fonyl]-benz
o [b] thiophen-3-yl}-acetic aci d:o4 he ouhecr,

{5-[2-methyl -4-(5-trifluoronethyl -pﬁri}ﬁ-/n-ZN | ) - pi perazi ne-1|-sul fonyl] -
benzo[ b] t hi ophen-3-yl }-acetic acid was prepared foll owed the procedure for
Exanpl e 37 using 3-nethyl-1- (5-trifl uoronethyl

-pyridi n{Szlciy-ﬂ,)i-%hgharl-a—zs-nﬂubdeNMRyl(pyfx&ﬁn-M-pip@m&sulf&lyﬁ,bg,&o[@ﬁhioﬂhkﬂ_g_ 8.( 32 (|s_|5
1H), 7. 8%-adeMd ackiThe omBAnd B5-12.3! 433 : o8 Ak, 4.29 (m 1H),
4.18 (d, aﬁ 40 gdhgé%fj [3’?3%" et(llgl,45(g|tf|§ﬂ?°’§+%i py?‘ﬁlf’%lybopfpe@%é (m 2H), 3.02
(t, 1H), So% EIH?[%E‘#W. ERAMST I 248V eGP [P 0nE) gt FT Fraug00 841838418 S
HOO\Q g‘s-.’l,Ndi@ﬁ@yl-4-(5—t~riﬂ|&bromethyl-pyridin-2~yl)~piperazine.’H NMR (400 MHz, CDCl;), § 8.37 (s,

B[ Ci s 2r6e D CRVL - o idi fe2- VL 2 i e - sul f
o R et PR RS A LSS o
{5-]2, 6- ) ﬁ%%?@ 8211 uor onet hyl - pyri di n-2-yl ) - pi perazi ne-1 -

sul fonyl ] - benzo[ b] t hi ophen-3-yl }-acetic acid was prepared followed the
procedure for Exanple 37 using  pxampLE 44
cis-2,6-dinmethyl-4-(5-trifluorongthyl-pyridin-2-yl)-piperazine."H NVR (400
MHz, CDC13), S 8.37 (s, 1|;|2), 8¢ (s, 1H, 7.81 (m 2H, 7.62 (s, 1H,
7.52 (d, 1H), 6.44 (d, 1H), 2/Ij)_<, 3.96 (t, 2H), 3.91 (s, 2H), 3.03
(dd, 2H), 1.39 (d, 6H . EXAMBLE 44 )_ -

— N CF.
o“ ‘@ :

\c\> — W
{5-[2,5-Dimethyl—4-(5-triﬂuoromethyl—pyridin—Z-yl)—piperazine-1-sulf0nyl]-benzo[b]thiophen—3-yl}-
acetic acid: The compound {5-[2,5-dimethyl-4-(5-trifluoromethyl-pyridin-2—yl)—piperazine-1-sulfonyl]-

benzo[bJthiophen-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, CDCl3), § 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 (s, 2H), 3.61 (d, 1H), 3.37 (m, 2H), 1.21 (d, 3H), 0.96 (d, 3H).

EXAMPLE 45
F
CF
OH o’/S\b N

6-[4—(2-Fluoro-4-triﬂuoromethyl-phenyl)-piperazine-1-sulf0nyl]-indan—1-carboxylic acid: The
compound 6-[4-(2- ﬂuoro-4-triﬂuoromethyl-pheny1)~piperazine-1-sulfonyl]—indan-l-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 (d, 1H), 7.38 (d, 1H), 7.32 (dd, 1H), 7.14-7.10 (m, 1H), 4.15 (t, 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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SHOO OSNNC3 0N {S
[2,5-Dinmethyl -4-(5-trifluoronethyl-pyridin-2-yl)-piperazine-|-sul fonyl J-ben
zo [bJ t hwopbe&msStsyl } - acetic acid: The conpound PCT/US2005/038418

{5-12,5-dinethyl-4-(5-trifluoronethyl-pyridin-2-yl)-piperazine-I|-sulfonyl]-
benzo[ b] t hi ophen-3-yl }-acetic acid was prepared foll owed the procedure for
Exanpl e 37 using 2, 5-

D net hyl -4-(5-trifluoromnethyl-pyridin-2-yl)-piperazine. '"H NVR (400 MHz,
CcbCl 3), S 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, 63 (m 1 4.31 (m 1H), 4.05 (d, 1H
3.94 (s, 2H), 3.61 (d, 1FD 1 £l 3H), 0.96 (d, 3H).
EXAMPLE 45 / \ F CF3 0O /@

6- [ 4- ( 2- Fl uor o- 4- trlfluororrephlyl-pﬁegy
rboxylic acid: The conpound 6-[4-(2-
fluoro-4-trifluoromethyl-phenyl)-piperazine-|-sulfonyl]-indan-1-carboxylic

aci d MBS6[G&QUhﬂﬁhZﬁdmﬁﬁﬁﬂﬂdhﬂgsﬁMthﬁdﬂfp&@ﬂﬂﬁﬁad@Sﬂﬁb mﬁ@ 5@ nple 26.

I(g N?./Ei) (?@19%%4??%161%%2 ne? %f ny%-ug - -cgfbl_%)'(_bc amnggyng}esmc% or 1§gtg 3 20 ( m 7.38

4H), 3. 200Fdwgdesqrpedipfxamge 264- B NMR ¢ 4mMHHpD3®)©gszzcs91®>(7ﬂp dLHD, 7.2.49 (q, 2H);

FFKB é;31ﬁxikﬁﬂrfm IEXANBEEs 36 115600420064 038 481f) RGIAWSZ00R{ 938448 _C O

6-[ 4- (3, %gﬁi\'%%;; 18(1“ henyT 287 Bt B PA%@ ZHPEATT] Mlian- 1 - car boxyl i ¢ aci d:
The conpound 6-[ 4- (3 4 dichioro

- phenyl ) - pi perazi ne-1| - sul fonyl | -i agampLrgar boxylic acid was synt hesi zed
according to the procedure described in Exanple 26. 1H NVR (400 MHz,
CD30D) S 7.84 (s, 1H), 7.70 , 7.54 kd, 1H), 7.34-7.29 (m 1H),
7.10-7.06 (m 1H), 6.90-6)84 ,/4ﬂ§8 ( E, 3.30-3.22 (m 4H),
3.21-3.25 (m 1H), 3,24-2 ( FQN 3.\ 99 (n1 1H), 2.50 (q, 2H);
LCMB 455.5 (Mrl)+. EXAVECE 47 S 5//5{6 N

= pi peragi ne-1-sul fonyl]-i"ndan-1-ca

{5-[4-(2-Flu0ro-4-triﬂuoromethyl—phenyl)-piperazine-l-sulfonyl]-benzo[b]thiophen—3-yl}-acetic acid

Step 1

N F

1-(2-Fluoro-4-trifluoromethyl-phenyl)-piperazine: The compound 1-(2-fluoro-4-trifluoromethyl-
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-Fluoro-4-trifluoromethyl-phenyl)-piperazine-1-sulfonyl] ~benzo[b]thiophen-3-yl}-acetic acid:
The compound {5-[4-(2-f1uoro-4-triﬂuorornethyl-phenyl)-piperazine-1-sulfonyl]—benzo[b]thiophen-3—y1}-
acetic acid was synthesized according to the procedure in Example 37 using 1-(2-Fluoro-4-trifluoromethyl-
phenyl)-piperazine obtained in step 1 above. "H NMR (400 MHz, CD;0D) & 8.44 (s, 1H), 8.04 (d,1H),
1.82 (s, 1H), 7.78 (dd, 1H), 7.46-7.38 (m, 1H), 6.80-8.72 (m, 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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O\ ~\ O CF3 N HO OA-N\ O
{5-[4-(2-Fluoro-4-trifluoronethyl -phenyl)-pi perazi ne-|-sul fonyl]-benzo[b]th

i ophen- 3-wbho@nssisc acid Step 1 CF3 N HNJ F PCT/US2005/038418
1- (2- Fluoro-4-trifluoronethyl - phenyl) - pi perazi ne: The conpound
1-(2-fluoro-4-trifluoronethyl - phenyl)-piperazine is synthesized according

to the procedure outlined in Exanple 26 steps 1 and 2 using t- butyl- 1

- pi per azi ne-carboxyl ate and 1-brono-2-fluoro-4-trifluoromethyl-ben zene.
Step 2

{5-[4-(2-Fluoro-4-trifluorone henyl ) - pi per azi ne-1-sul fonyl ]-benzo[b]th
i ophen-3-yl }-acetic acid:g Thy ound CF;
{5-[4-(2-fluoro-4-trifluorjenéth he@Nazi ne-1-sul fonyl]-benzo[b]th
i ophen-3-yl }- acetic aciHbwas syntJ#€§ according to the procedure in
Exanpl e 37 using 1-(2-Fluoro-4-trifl8Horomethyl- phenyl)-piperazine obtained
in step 1 above. 'HNWR (400 MHz, CD3OD) S 8.44 (s, 1H), 8.04 (d,1H), 7.82

(s, 1H), 7,78 (dd, 1H) ., 7.46-7.38 (m .1 6.80-8. 72 (m 2H). 3 98 (s, 2H),
3. 42-3. 325'k“f{?‘FEi‘ﬂj",'4't§mi‘§9m§‘.‘y?‘6"e(‘ﬁ?p‘ﬁ%ﬁ‘“@dﬂé’%‘g‘g‘?“%"[{]ﬁ)llrff%.32 ’E%ﬁﬁ}ﬁag%% 65 WO
2006/ 055 I8FcoRrGThUSAHOSMQB8Y L Buoremefyl phanylErgerazige-1 sjdformy! I-bepzg@itiNgphep-3-yl -

{ 5- [ 4- ( 3akhidRIdGradsyhthdsizbdradcammtdiyd rRbBRRYbskriiRE Rekadidre - Tsuk 0yl - benzo [ b]

t hi ophen- 3-vyl }.- t] id. The c -L4-(3- 1l

oro-4-tr i%%@ﬁé??@?shbﬁ’- %ﬁé‘ﬂﬁ{)j pg% (nggg:ylgr}gdl{lﬁ)s h#?é%ﬂ“] ﬂBé6n8ZO E§[7l%](“t1’r%|H25phen- 3-vyl
}- aceti @.0a6i B)VS-3SY (b, HES B 2281 HocED IS 3005 (Nre)'pr ocedur e descri bed in
Exanmpl e 47. 'H NVR (400 MHz, CD30D) S 8.40 (s, 1H), 8.10 (d, 1H), 7.81 (s,
1H), 7.78 (dd, 1H), 7.46-7.39 (m .80-8.72 (m 2H), 4.00 (s, 2H),
3.40-3.31 (m 4H), 3.18-3.10 (m M 502.5 (M+1)+. EXAMPLE 49 0 N N
OH 0'S ~ 7C,

6- [ 4- (3, 4- D chl or o- phenyl )-cidiWyl - erqzi ne-1-sul fonyl]-indan-1-
carboxylic acid: The 0 N N
oH 0"y )J cl |

6-[4-(3,4-Dichloro-phenyl)-cis-2,6-dimethyl-piperazine-1-sulfonyl]-indan-1-carboxylic 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 MHz, CD;0D) § 7.83 (d, 1H), 7.67-7.62
(m,1H), 7.38 (dd, 1H), 7.19 (d, 1H), 6.82 (d, 1H), 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, 1H), 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

QZ Z 3/\ CFs
° o oPX i
0] \O 7) Cl

6-[4-(3-Chloro-4-trifluoromethyl-phenyl)-cis-2,6-dimethyl-piperazine-1-sulfonylj-indan-1-carboxylic
acid: The compound 6-[4-(3-Chloro-4-triflucromethyl-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
(m, 2H), 1.42 (m, 3H) 1.40 (d, 3H); LCMS 516.9 (M+1)",
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conpound

6-[ 4- (3, 4-di chl oro- phenyl ) -2, 6-ci s-di net hyl - pi perazi ne-1-sul fonyl ]-indan-1 -
car boxyl iwoaciehsses synt hesi zed according to the procedurasde@sosssdred i n
Exanple 26 Steps 1 and 3 using 2, 6-cis-dinmethyl- piperazi ne and

4- br ono- 1, 2-di chl or o- benzene. 'H NVR (400 MHz, CD3OD) S 7.83 (d, 1H),
7.67-7.62 (m1H), 7.38 (dd, 1H), 7.19 (d, 1H), 6.82 (d, 1H, 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 1H), 2.65-2.56 (m 2H), 2.45-2.39 (m 2H), 1.48 (d,
3H), 1.45 (d, 3H); LCVS 483.4 (Mrl)+. EXAMPLE 50 \ \ CF3 O NN ZZ.r\P OH
0'Ss, d 6- EXAMPLE 51

[4-(3-Chloro-4-trifluoronet hyl -phenyl) ci s- 2, 6-di net hyl - pi perazi ne-1-sul fon
y

] -indan-1-carboxylic ac ‘ onpoungd
phg»ﬁm - ,@- Hiomet hyl - pi perazi ne-1-sul f

6-[4-(3-Chloro-4-trifluorone
onyl]- indan-I-car boxyl|8 aci d wax-synt leshzeld according to the procedure
described in Exanple 26 St&p$ 1 %n%) usi ng 2, 6-ci s-di net hyl - pi perazi ne

and 4-brono-2-chloro-I-trifluoronethyl-benzene. 'H NVR (400 MHz, CD30D) S
7.87 (s, 6ldtd2,6-Binfethyll 4@ Hhuoromedbxy(thenyl)Hiperazind8-s¢itbnyl [Li)an-16caftoxyfis acidtH) , 6. 72

d, 1 1 . 5 L)ooz, . 3.48-3.40
Em 1::3 ée cggpoénc% %-cﬁ dgﬁ)ilhblh (qnﬂ]agr et §‘ }_ﬁ;ﬁ i p§11fgrérl Er_?l a3 (m
3H) 1. 40°qkpxyligppid wqf@vslengéacgor@w_ﬁhm@ o 6?@%‘8@82}6%‘1‘ %Bééew/ 038418

EXAMPLE 5id-2)6- d}meﬁyl@ﬁﬁram@ andNl -bram ©4-ti fi@r&3thoxy-benzene. 'H NMR (400 MHz, CD;0D)

Gan 1 caPRats R Y (i Sab (U AITBAONa RS INb L 2PlR BRI ST ony ! 1 - m

dan- 1- car bo

6-[ 2, 6- cP3% éi?—%@tﬁ@llw 8o r1E. B Ao BHEs HBXQ/OPHE 42D, Bithepaes #8. 1368 fonyl ]-i n
dan- 1- campoxydhisenacid waspsynt hesi zed according to the procedure described
in Exanple 26 Steps 1 and 3 using cis-2,6-dinethyl-piperazine and
1-bronmo-4-trifluoromethoxy-benzene. 'H NVR (400 WMHz, CD30D) 8 7.84 (s, 1H),
7.70 (d,1H), 7.40 (d, 1H), 7.10 (&XAMBLESE 89 (d, 2H), 4.30-4.20 (m 1H),
4.19-4.09 (m 2H), 3.30-3.20Q 2H), 3,19-3.10 (m 1H), 3.08-2.98 (m

1H), 2.65-2.56 (m 2H), 2.45- m 2H) /‘/@g 3H), 1.45 (d, 3H);
;S’N TS

LCMB 498.5 (Mrl)+. EXAMPLE,
OH O/\\

6-[4-(3,4-Dichloro-phenyl)-3-(S)-methyl-piperazine-1-sulfonyl}-indan-1-carboxylic acid: The
compouhd 6-[4-(3,4-dichloro-phenyt)-3-(S)-methyl-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 tert-butyl ester and 4-bromo-1, 2-dichloro-benzene. "H NMR (400 MHz, CD;0D)

57.88 (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+1)".

EXAMPLE 53
0-CFa
o=<‘ 1 N N’O/
OH o//S\\O N

6-[3-(S)-Methyl-4-(4-trifluoromethoxy-phenyl)-piperazine-1-sulfonyl]-indan-1-carboxylic acid: The
compound 6-[3-(S)-methyl-4-(4-trifluoromethoxy-phenyl)-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 fert-butyl ester and 1Lbromo-4-triﬂuoromethoxy-benzene. 'H 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, 1H), 4.00-3.90 (m, 1H),
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6- [ 4- (3, 4-Di chl oro-phenyl ) -3-(S)-net hyl - pi perazi ne-| -sul fonyl]-indan-1-carb
oxylic acid: The conpound

6- [ 4- (3, woi2eddBsB7phenyl ) - 3- (S) - et hyl - pi per azi ne- | - sulptonusbjosiopsias- | - car b
oxylic acid was synthesized according to the procedure described in
Exanpl e 26 using 3-(S)-nethyl-piperazine-1- carboxylic acid tent-butyl

ester and 4-brono-1, 2-dichloro-benzene. 'H NVR (400 WVHz, CD,OD) 8 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), 34;02@561“ il% %isnazs %"ﬂ{g%%gl_g}n 9@ %{)0“300 18{)%822]_{?(1116211)1%]70 226|6|)90 (m

345342 E_r% ;

.7 640 Ay 25} 1t 0 6, YL M) 1,20 (d, 3H): LOMB 469.4 (MH1)+.
EXAI\/PLE53OCF3\-pN-a QLr5-,s-N\ OHOO

6-[3-(S)-Methyl -4-(4- trlfluororret@&(,n,pﬁ% yl ) - pi perazi ne-1| -sul fonyl]-i ndan-
| - carboxylic acid: The conpound

6-[3-(S)-nethyl - 4(4tr|fluo
| -carboxylic acid was synthg

oxy- phenyl )Fpl perazi ne-| -sul fonyl]-i ndan-
@ accordin % e procedure described in
Exanpl e 26 using 3-(S)- meph pdy aziney X¥ylic acid tent-butyl
ester and 1-brono-4-trifl uor Noenzene="" H NVR (400 MHz, CD30D) 6
7.81 (s, 1H), 7.66 (d, 1H), 50 do 1H), 762d2,698693m2|—|)

4.18 (t B Flutbr e iFuSdm - A:SGifon /%JnS_ _90 /0%308418

3. 60- g 52%2%%:5 ?4? étﬂ}l u?ﬂ”gﬁ m?'ég %g%&%g%g% '? N “Ig’%' 00 (m 1H),
2.85-2. 78 5146 5‘0%’6‘ H@‘}‘P{"mi% Phenyly3-{SMetphpiperpzinee) -y ony Bfilan- | OVS
484.5 ( MriboxyliExoidvias EmBusized ac@riiingNo the BE@durQids O Mumdle 26 using 3-(S)-methyl-

6 [4-(3- E téﬂ&fn@-‘l ﬂarlgo&illfc aH@[eQ @Etgflhﬁ{ér WIQK 4})0 léng %)D (l)\ﬁ)tSWyiJO (sp }Be{ ’%%(!1 nﬁ), l -sul fonyl

-i ndan; Ou(ga%&%i/

6- [ 4- (3- FUér s P’r%%lﬁ)o?w@rWKmdﬁéﬁﬁPjﬂ%m( 5. MW mplitpérad e | - sul f onyl
] - i ndan- 1H)- T¥r3g0 Xy 3H: 3ae8.040 e ssyostdra sih.260 230200 6H, Ng), 1. 2-1HenpHoGegur e
descri beg, im; L@g@r’g@&g( +usi ng 3- (S) net hyl - pi perazi ne-1-carboxylic acid
tert-butyl ester. I\/?? 400 MHz, CD30OD) 6 7.80 (s, 1H), 7.70 (d, 1H),
7.50 (d, 1H), 7.41- 7 31 (m 2H), 7.20-7.10 (m 1H), 4.20-4.10 (m 1H),
3.90-3,78 (m 1H), 3.50-3.40 (m EXMpLBs5539-3.20 (m 3H), 3.19-3.10 (m
1H), 3.09-2.98 (m 2H), 2.80-2.70 (m 1H) 2.42-2.25 (m 2H), 1.10 (d,
3H); LCMS 486.5 (M+rl)+. EXA ‘

T2 S0

N
OH O’S N

6-[3-(S)-Methyl-4-(5-triﬂuoromethyl-phenyl—pyrldm-Z-yl))-piperazine-l-sulfonyl]-indan-l-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-(5)-
methyl-piperazine-1-carboxylic acid tert-butyl ester and 2-bromo-5-trifluoromethyl-pyridine. 'H NMR
(400 MHz, CD;0D) & 8.38 (s, 1H), 7.83 (s 1H), 7.78-7.72 (m, 1H), 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
CF
o= ‘s—Nr\NIQ/ i
o) 2
H (@) \b F
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\WW""CF3 0-~ --- -NN " J OHOSON

6-[3-(S)-Methyl -4-(5-trifluoronethyl-phenyl-pyridin-2-yl))-pip

er azi ne- lweubdenayisy- i ndan-1-carboxylic acid: The conmporod/us2005/038418
6-[3-(S)-nethyl-4-(5-trifluoronethyl-phenyl -pyridin-2-yl))-piperazine-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,
CD3CD) 8838(5 1H) 7.83 (s 1H), 7.78-7.72 (m 1H), 7.65 (d, 1H),
7.50-7.40 6.85- 6.80 (m 1H), 4.80-4.70 (m 1H), 4.30 (d, 1H),
4.20-4. 16 [‘% %C@m-“-t@"s@mef&yl -PhpyyD-23tIgBpipedazinkHsulfylBHdgh-Rarbpxylic acidrhe

3. 20- 3. 1gonfpaynd H9-(3-Blodb G2 BBmethy-plldn)l)-2-dn i azite- 1(smony%da% 10%?:0 CIZ:VII@Q: m 2H)

1. 40- 1. 2Qd Mrne3tinceo
Q SON 68 e t}égﬁggél/ 65‘15%@%2‘?7%"5%# g?”&‘ﬁég’ﬁf‘élpe&gsm 1103 g2 Sy Tiposaine
6- [ 4- ( 3- ENIOF oA hlorof HitnormethripEnzesine HAYR P10@MHy,| CDRVR)S 722 &)l 7.2ul, f onyl | - i nd

gn[ Lc?gbﬂbl;iw A CHX7. ?SFHGIH)Q@WR@AJD@) 6.70 (dd 1H), 4. 12.4.02 (m. 1H) 4.01:3.03 (m, 1H). 3.98- | q
u phen erazine-I'-sul'fonyl ]-in

an- | car ngy@{ gﬁ)ésc:&dhz\fvaghg%[ %A Q@ aJcJ Sop g nl&yﬁ 5)? E"e(mp?l@c%%?c?r@ ("escri bed

in Exampt® 22‘6535716%821{115%&15@(%%@5\@0@5&3@19& pripesEsi (el and

4- br ono- 2-chloro-1 -trifluoronethyl-benzene. 'H NVR (400 MHz, CD3CD) S 7.90

o 3 TG T O Ml (9 0 e (o e
1 1 . - . m 1 1]
3,58-3.42 (m 2H), 3.41-3.28 311302(m 1H), 3.00-2.82 (m 2H),

2.82-2.62 (m 1H), 2.46-2, 2 1. 76 Qg_c(ﬁg] 2H), 1.00-0.92 (m 3H);
LCVS 516.9 (Mrl) +. EXAMRLE Q- & CR -- ~N OH SN
6-[2-Ethyl -4-(4-trifluoromg oxbf/ﬁg piperazine-|-sul fonyl]-indan-1|-car

boxylic acid: The conpound zm
6-[2-ethyl -4-(4-trifluoronmet hoxy-phenyl)-piperazine-|-sulfonyl]-indan-I|-car
boxyl i ¢ @RimhyNass- trﬂﬂ%xﬁ@ﬁdx}-ﬁﬁtnﬁ%ﬁ?&%xﬁg stuﬁ‘on %dgr-Pcar %l?c acciﬁs LI bed in

b oo Fedr T Rt RSB re HrRee ( w%&gman epgep)ic 890 (s, 1H),
7.79-7, ﬁgllt(quqzed@mldmgtpt]zqﬁbro?ed@@ d¢seribedlibExampleQ8StEd 1 ahd) usin£2-881-6ip8dzieBAa 2H) |
4,12 (0, 1-skbdlo-4-Rierfomdendl-tefBene Hl xR (88122, 6b % 7. b0, 111, 7.79-7.73 (m, 110,

7.47-7.38 (m, 1H), 7.08 (d, 2H), 6.88-6.81 (m, 2H), 4.12 (q, 1H), 3.99-3.90 (m, 1H), 3.88-3.76 (m, 1H),

3.44-3.24 (m, 3H), 3.16-3.08 (m, 1H), 3,02-2.92 (m, 1H), 2.69-2.50 (m, 2H), 2.48-2,36 (m, 2H), 1,82-1.66

(m, 2H), 0.95 (t, 3H); LCMS 498.5 (M+1)",

EXAMPLE 58

6-[4-(3,4-Dichloro-phenyl)-Z-ethyl-piperazine-l-sulfonyl]-indan-l-carboxylic acid; The compound 6-
[4~(3,4~Dichloro-phenyl)-2-ethyl-piperazine-l-sulfonyl]-indan-l-carboxylic acid was synthesized
according to the procedure described in Example 26 Steps 1 and 3 using 2-ethyl-piperazine and 4-bromo-
1,2-dichloro-benzene. 'H NMR (400 MHz, CD;0D) 8 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 (t, 3H); LCMS 483.4 (M+1)",
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3,44-3.24 (m 3H), 3.16-3.08 (m 1H), 3,02-2.92 (in, 1H, 2.69-2.50 (m

2H), 2.48-2.36 (m 2H), 1.82-1.66 (m 2H), 0.95 (t, 3H); LCM5 498.5
(M+1) +, BXOMBMsHSSB7O\ r--\NC ~ OH OSON\C PCT/US2005/038418 _
6- [ 4- (3, 4-Di chl or o- phenyl ) - 2- et hyl - pi perazi ne-1| - sul fonyl ] -i ndan-1 - car boxyl i
c acid: The conpound 6- _
[4- (3, 4-Dichl oro- phenyl) - 2- et hyl - pi perazi ne-1-sul fonyl ] -i ndan-1 -carboxylic
acid was synthesized according to the procedure described in Exanple 26
Steps 1 and 3 using 2-ethyl -piper %f 4-brono- 1, 2-di chl oro- benzene.
"H NVR (400 MHz, CD3CD) S 7.84 (s%ﬁ%ﬂf 68-7.64 (m 1H), 7.39-7.32 (in,
1H, 7.19 (dd, 1H), 6.82 (d 1 6.68-6.62FHm 1H), 4.10 (q, 1H),
3.98-3.83 (m 1H), 3.81-3.71 H, 3.30—4,8.20.(m 3H, 3.12-3.02 (m
1H), 3.00-2.90 (m 1H), 2,70¢/7:60-{m =SF80- (m 2H), 1.55-1.51
(in, 2H), 0.98 (t, 3H); .\a 483, BN 1) +. WD 2006/ 055187

PCT/ US2005/ 038418 EXAMPLE 59'F d%Sc)\ OrN N OH O SON .

6- [ 2- Et hyl - 4- (3-fl uor o- 4- trifluoronet | - phenyl) - pi perazi ne-1-sul fonyll-ind
an-| - car box I|c acid: The npound

6- [ 2- Et hyz-Hthylst-Qrilyoroy: tﬁﬂ‘t"f?ﬂfﬁ#ﬂb?*tﬁﬁéémwazwﬁéﬁm‘ylblnﬁmla%mémwg@n%ny| ]-ind
an- I-carbmmyhﬁ@[-Emmd(ma&x@ynmhesmﬂsmmaqoﬁmﬁmm@1&ﬂWﬁM@mmeﬁ%du®ﬂbgeiﬁélbed
i n Exanpl I

CD30D) ngagd Ve sy(%h%s@z%?_{) ;ocﬁ'ﬁlgggtgthgﬁljo&gurgdegctrdﬂﬁé in ExQ%%Q égiépgﬁﬁnd&?m%g% f{8 (m 1H) |
6.71- 6. 6©1Pffi*ﬁmezl%NMﬁ<”@@M§ $Ps QI 8 8ZP|)<S 2 7896@3%1(%7 794 106048004 (m 2H)
3. 30- 3. 20HY, b.m,-6.d0Hln, 218, 4108-3.93 (:f) DHY, BB6-A ) (i, ]2-1)%360% 48 8n,0m), 32448 20 (2, 88; %él?/é (5810 c
1 2.5 :
(WH 2. gbgwp@ﬁE)( Mg %@érn %) ﬁ%&%%ﬁ@oz 9 46 Q: 7A81%43%s & D, 088D 90 (&

6-[ 2- Eth9HLhc¥§ﬁPPdM%8 ‘4-trifluoronethyl - phenyl) - pi perazi ne-1-sul fonyl]-ind
an-1-carboxylic acid: The conpound

6- [ 2- Et hyl - 4- (2-fl uor o- 4- trlfluor%ggR&¥E Qhenyl) pi perazine-|-sul fonyl]-ind

an-| -carboxylic
F
CF4
° st//\N/O/
oH o™Xy zJ

6-[2-Ethyl—4-(2—ﬂuor0-4-triﬂuoromethyl—phenyl)—piperazine-1-sulfonyl]-indan-l-carboxylic acid: The

compound 6-[2-Ethyl-4-(2-fluoro-4-trifluoromethyl-phenyl)-piperazine-1-sulfonyl]-indan-1-carboxylic
acid was synthesized according to the procedure described in Example 26 Steps 1 and 3 using 2-ethyl-
piperazine and 1-bromo-2-fluoro-4-trifluoromethyl-benzene. 'H NMR (400 MHz, CD;0D) 6 7.91 (s, 1H)
7.78-1.70 (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 (q, 2H), 1.72-1.50
(m, 2H), 1.01-0.95 (m, 3H); LCMS 500.5 (M+1)".

E)

EXAMPLE 61
cl

o=( Q N N’Q
OH o”/S\\ \J Cl

6-[4-(3,4-Dichloro-phenyl)-(S)-methyl-piperazine-1-sulfonyl]-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 (t,
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acid was synthesized according to the procedure described in Exanple 26
Steps 1 and 3 using 2-ethyl- piperazine and

1- br ono- 2wdl2oewss7t ri f | uor omet hyl - benzene. ' H NVR (400 pivira;s2@B883ns 6 7. 91
(s, 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 (q, 2H),
1.72-1.50 (m 2H), 1.01-0.95 (m 3H); LCMS 500.5 (Mt1l)+. EXAVMPLE 61 CN Q

OH 0S\ 6

6- [ 4- (3, %H orB: Bheny 9% (B RGP 1B BRF 4L el 43408 A1 H: PAUAM | - car box
ylic aci ém lﬁp‘éSQ;@)ﬁét{gu}ﬁj 3.16-3.04 (m, 2H), 302292 (m, 1H), 2.90-2.84 (m, 1H), 2.76-2.64 (m, 2H),

6- [ 4- (3, 448%.800710; NI2€N BI), 1.C5} 24vRt(fuyl)* pi per azi ne-1 - sul f onyl | -i ndan- 1| - car box
ylic acid was synthesized according to the procedure described in Exanple
26 Steps 1 and 3 using 2-(S)-nethyl-piperazine and 4- brono-|,

2-di chl oro-benzene. 'H NVR (400 MHEXAMEDBGOD) 6 7.88 (s, 1H), 7.74-7.68 (m
1H), 7.41 (t, 70 WD 2006/ 055487 PCT/ US2005/ 038418 1H), 7.28-7.24 (m 1H),

6.94 (dd, 1H), 6.78-6.72 ( 4,22-4.14«m 14, 4 13°4.07 (m 1H),
3.78-3.70 (m 1H), 3.50x3, 1 @n (% 2H). 3.02-2.92 (m
%X&ﬁ/‘bLEt%s(’m\/ﬁD

1H), 2.90-2.84 (m 1H) 46-2.32 (m 2H), 1,02 (d,

3H) ; LCIVB4694(M+1)+ 20T \"OCF3 FN\J Or OHOSON
6-[2-(S)-Methyl -4-(4-trifluoromethoxy-phenyl)-pi perazine-1-sul fonyl | -i ndan-
| - car bOX?‘l[% @)-Hethyj-4- (11'ngluor@mwy@enyl)-plperazme- -sulfonyl]-indan-1-carboxylic acid: The

6- [ 2- ( S) edviptulay b-fdesMethyl-isfd- Mﬂﬁ@&ﬁ&tb@@%a@'ﬂ%@é‘r&)neﬁlsﬁlﬁﬁﬁ?ﬁl&hﬁ'1 arﬁ&yl Qpy! | -1 ndan-

:E;(;?r{)lb gX %ss% tl%gi'eg iccc%&g tg 1@tgmcee urZ ge(s%? ]Exﬁv{;llgzéﬁt??é} gﬁiﬁrﬂgggg?ﬁ(g{ rgethylescr i bed in
1- br ono- mpwinﬁ Méfovmeﬁﬁ@ﬂ@ymmethwh@zene HENVR @d0aH)ED; 0TG5 @D)s, 1517 788 (s, 1H),
7 73 7. 68 (M. 7.48 (A 2my 7407 6 ﬂib')wz% 84, EHggzﬁ M6 (%H?H) AFB ? 87 (m

0. o i B RO s U s

2.61 (szll-Q)n 2H), 245228 38 2K 2(2(1611)3H)LCMS4§65(NBH) LCVS 484. 5 (M+1) +. EXAMPLE
63\ \ CF3 zz- [~NOHOSN~ J F 6- [4-(3-Fluoro-4-trifluorom

et hyl - phenyl )-2-(S)-net hyl -pi p er]%%hqleml -s ul fonyll-indan-1-carboxylic

/S’N\//

OH o~ \\ F

6-[4-(3-Fluoro-4—triﬂu0romethyl-phenyl)-Z-(S)-methyl-plperazine-l-sulfonyl]-indan-l-carboxylic
acid: The compound 6-[4-(3-Fluoro-4—triﬂuoromethyl-phenyl)~2-(S)-methyl-piperazine-l-su]fonyl]-indan-
1-carboxylic acid was synthesized according to the procedure described in Example 26 Steps 1 and 3 using
2-(S)-methyl-piperazine. '"H NMR (400 MHz, CD;0D) 6 7.87 (d, 1H), 7.71-7.62 (in, 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+,

EXAMPLE 64

\\—CF
Oﬁ; Q //\N,(/} ;
oH P N

o)
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acid: The conpound
6-[4-(3-Fluoro-4-trifluoromethyl-phenyl)-2-(S)-nethyl-piperazine-|-sulfonyl
] -i ndan- Wecessusxsi c aci d was synt hesi zed accordi ng t oprChaspisossius e
described in Exanple 26 Steps 1 and 3 using 2-(S)-nethyl -piperazine. 'H
NVR (400 MHz, CD30OD) S 7.87 (d, 1H), 7.71-7.62 (m 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),
366347(m 1H), 3.43- 3.34 (m 2H), 3.12-3,01 (m 2H), 2.99-2.80 (m

Lors o ity ofidgmy ptadonroberey EPG0s st e

6- [ 3- Et hycbmpbu{dB-[B4Eihf IS trifhvetomgthyl-pydid2h-Bipsrizned ispéondzingve-lfcarsaxbticawig| | - i ndan- |

- car boxylv@aﬁ:?ﬂﬁés‘ied aI&ﬁimg@&W&@ﬁre descrlbed in Examp €26 usmg 3-ethyl- plpelazme 1-carbox lic
6- [ 3- Et hyl - 5tr|fluororreth | -p yl%Hw razi ne-| -sul onyHLlndan I

- car boxylaf‘ﬂ eyl i EyHPREYT E‘Hm‘éeé’é’bﬁyﬂih AOPFECERIPL H¥& M Hbed i n
Exanpl e Z&0Gs1Hg7.63-760 hy,121H), pisp-&ria iz, N8} 4.90e5a80 X 1), 4 60-4.8C(m(l 1 H)es.43-4Bity] est er

d 2-b H 8. 30
an 7rggi94515%3 rﬁzﬂiﬁ’ﬁ Qﬁ | 3BYS. bd’dnnﬁ{) 3.1 SNNBn(lﬁPQIMBO(mCF%%O z§¢8 (in, (s,

4. 6074 (Hé,d g0 WH> h°14%934mg33“>(‘:#‘434ﬁ5 MH4)15-4. 05 (m 1H), 3.80 (d,
2H) 3.35-3.20 (m 2H), 3.19-3.10 (m 1H), 3.10-3. 00 (in, 1H), 2.50-2.40
(m 3H, 1.99-1,60 (m 2H), 1.01- (}E)&%“(LrﬁﬁSH) LCVS 483.5 (1) +. EXAMPLE
65 \ f/\-"\_1 r_ ~CF3 O_NN OH O-'S6 N
6-[ci s-3,5-Di net hyl - 4- (5- tr| Qet hyI pyrdi n-2-yl)-pi perazi ne-1-sul fonyl
]-i ndan- | - car boxyl i c aci d: Q DO ' N\—CFg

6-[ ci s- 3, 5-di net hyl - 4- (5- 9w yI N i/n- 2-yl) - pi perazi ne-I -sul fonyl
]-indan-1- carboxylic acid va$ syor e d according to the procedure
described in Exanple 26 using 3, 5-ci - di t hyl - pi per azi ne-1-carboxylic
aci d t er té-[bier8, §HDinggityb4-(SetritiudRorpatigirpyr8int 2k fpipe oz sré s hifphyl piydandi-dagboxyllitaddvR (400

MHz, CD3Gh) co§1 &b 0(555;5 dldf&hyl A (551]}ﬂ1(m$0met-i't yrdlZa 2@ p?per’égne(lmulf%gh mdaZl 118 (d, 1H

6. 46 (d, 1 1H),
3. 08- 3 Ofar hc?ﬁ%was? §s1§ réor(hln;h otlfl%ocedlér scrige %E)tawf)leﬁ_ﬁsmgé —?la 2.64 (m

1H), 2. 2ﬂ;@thyﬁnl(empne}_l—garbo@hq_&@er@&t}(l peter gdp-brofnoG3riffudiom8h)l-pyr 1in@.2" HMMR 3H); LCMS

483.5 (M &8s, Pexy7 5165 3w, Pob- Dol 8 (d, 1H) 6.46 (d, 1H), 4.35-4.2
6- ( 5- Trlfluororret )ﬁ*ﬁ g |)h¥ ngz—i-[24b|§grﬂil(g )?-s(u’I%% )-?ndan | -ca
r boxyl i ¢ il 325 ] ),341332 (m, 1H), 3.08-3.02"(m, 2H), 2.98-2.88 (m, 1H), 2.86-2.78 (m, 1ED), 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

6-(5-Trifluoremethyl-3,6- dlhydro-ZH-[Z 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-boronic acid (1.0 g, 8.8
mmol) in MeOH (8 mL} and toluene (30 mL) was purged with nitrogen for 5 min followed by addition of
Pd(PPh;)4 (0.2 g) and aqueous 2M Na,CO; (4 mL). The mixture was then heated to reflux for 7 h. After
cooling the reaction mixture to room temperature, solids were removed by filiration and the filtrate was
concentrated in vacuo. The residue was dissolved in EtOAc (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

72



Step 1 A solution of 2-iodo-5-trifluoronethylpyridine (2.2 g, 8.0 mmol) and
pyridyl -4-boronic acid (1.0 g, 88 mmvol) in MeOH (8 nmL.) and tol uene (30
m.) was pwogeeh/isstsh nitrogen for 5 min foll owed by addi icorusedos/obig$Ph3) 4
(0.2 g) and aqueous 2M Na2C33 (4 nlL). The m xture was then heated to refl ux
for 7 h. After cooling the reaction mxture to roomtenperature, solids
were renoved by filtration and the filtrate was concentrated in vacuo. The
resi due was dissolved in EtOAc (20 nL) and washed with bri ne The organic

solutio ncentrate an ur.i,f ol u mat ogr aphy to
Gi ve. 1 hoTHeer i Bd GONBOURTT B G oL APPL g P et BOREL 5 ap 3 72 Vo
2006/ 0550 8TdRCT £,US200/ O3B 1i8re wFphen heptsh att9p Ghfoof h. tAfer c@dmpthe redctibr om Step 1
( 0. 23 g, mlltuﬂe tm \%mﬁ)e?bttg\/&he(r @5@0 ﬂt)wa‘é@ﬁlecﬁdﬂ%nm@%ﬁé uren&raﬁ?mn@'@ovélglglg a, 1,2

t he
eact] on Bl esy B et perarat dPerrariir o st i a2 D owry and
the m xture was stirred overnight. A |ight yellow crystalline product was

renoved fpfiltration and dried to g| ve the desired corrpound (0.2 g). Step
3 To a splution e uc nl) at -52 C
was adde{o)f’ N © % pig21 3tpr°m%1%£ P& ?ﬁﬁ%(’“f%?‘ g%/\gwas Qide é? 30 min. The

r eact i onThayeretigr @XVHSWE@PT@@M Foatie dT hF waomvcm@uw WPFEPOche@Ia@@l@ vaopmsTheliesidus| ved i n

ether (1@ H"s@olv@d"lﬁletm&bﬂﬂ) élMdT\leashW@rwa(eﬂ-@O oI B! Afté«fdt}ﬂfg o )(dhﬁgo&ycﬁfuman hydr ous

sodi um SHt ﬁe“ ' eS srg 1 1vv@ «em dﬁlsg ﬁ |red conmpound (150
ng) as a yerlow Sorrd: (§fa P E4° 1o esoml?f’”n ?“g)taﬁaéye ?%ﬁ)u‘%t from Step 3 (150

ng) in CH2Cl 2 (10 nlL) at -52 C was added ethyl chl oroformate (0.39)

dr opwi sestepkhe mi xture was stirred at OC for 40 min. The reaction mxture

was Cco entrate Y4 e sql.ved i (10 nL) and
heated t & roftouy Peomdﬁl.g%om%%?ﬁ?%a tmd%iﬁcﬁfl >%"5\%/a(gw%soa‘8 e&%{F 3?; room
t enper at o feanie € dndwnyisatTodmixproyasgiped at 0° W@ 4¢ iy taecagigsmdivesob ved i n

CH2Cl 2 (c%ﬁ)celmabed ﬁmﬁlcuzﬁ rjh@tehl&de&m AR iDVIROH (18A0) Bk to reflux f01 1 h, The

2- (5-chl or. on he eta ) ded. After
Stirri ng a nmlxture %Cas cooée::gla?. I‘ﬁrn‘é {%rcr)\ ;}{uxé ﬁ {:oncetni’hated(nmfz% e%eqdue wap ﬁolvedt h brine

(3 x 20n @H;C,l’ (%Prl‘iﬂédn%vﬁlrylamalzm%ﬁﬂd resntfitchiapeiforiyh2- et lbenyTiveiae esi due was
puri fi edoby weRladin Afﬁmﬁﬂﬂgﬁt@@)ﬁ'xﬂ%}éraﬁxﬁ oa&mgmr dieﬁnhl@néj\ea%iwraﬁﬁh wiorpeund (100 ng)

as a whi On&%%ned%ver%nga%d ;ng? vaculouTPC res1J€J<=2w£ eggy colu Om Step 4 (100 ng)

in THE a tion V\nse The reaction
m xt ur e Ygatpgitrhed aff@d?hééﬂﬂr*fe@émwét(wpélgmﬁélwhlteﬁ‘?hded unt| | all the starting
material was consunmed. The reaction m xture was concentrated in vacuo. The
resi due has; acidified to pH 3 with 2MHC and extracted with Et OAc, The
organic TBruti on was dried over Nal SO4, the solvent was concentrat ed in

vacuo t oTagisolationlabihg predugt fromrpradithO (G0N AT 2t O °F WRIMRI(IAG)! WAGH soebRCDYLS 8. 77
(s, 1H), dropwise. The reaction mixture was warmed to room temperature and stirred until all the starting material
was consumed, The reaction mixture was concentrated in vacuo. 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) §8.77 (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, 2H), 3.04-2.93 (m, 1H), 2.75-2.67 (m, 2H), 2.42 (q, 2H); LCMS
452.5 (M+1)",

EXAMPLE 67
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8.04-8.00 (in, 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
2H), 3. 04wd.20&/65m871H), 2.75-2.67 (m 2H), 2,42 (g, 2H) pcir@¥Boos4581$
(Mr1l)+, EXAMPLE 67 CF3 O N t OH O SON N 73 WD 2006/ 055187

PCT/ US2005/ 038418

6-[4-(5-Trifluoronethyl-pyridin-2-yl)-[1, 4] di azepane-|-sulfonyl]-indan-1-ca
rboxylic acid: The conpound

6-[4-(5-trifluoroneth ridj di_ azepane-| - sul f on -indan-1-ca
boxyl | ¢ SRS ome MRt e O s R R B Bt | bed | n
Exarrpl e 2@npawidrag4-[5ttyiddochmatz@paivén-2ayid | 21deane-1 Sulfohylj-ihdagdrcabaylivytid pys | di ne.

" HNVR (4% nMiZq ac@cﬁ@l th Igceg\ﬁe <(e§:r1be@|'i|)Exalzp1§53 u@1§g ll«ig)aze Zﬁ:@x@i‘ sy dM 2H),
7.25 (d, 1H, 1 F% 11), 3.84-3.76 (m
1H), 3. 7§1ﬂ3°f?leeﬂty}f?y“m 4%01‘411212 C’?ﬂD W6 (Séﬂéé 8B(sg) )’(7r?15 7éﬁ§m 28),10- 3. 02
(m 1H), 725 @Q8HB, 38 (d, m1), Md)(t, 112), AB-R636, 1FHN3.82-B176 (nil 119)63.15-BB (amH),2t4;3.44 LCVS

469. 5
o[ rana! LR S LB P B P o B et 2000 0
)

erazi ne- [FCN§F 9o§( -indan-1- carboxylic acid: The conpound
6-[trans-2,6-(S,S)-di nethyl-4-(5-trifluoronethyl-pyrdin-2-yl)-piperazi ne-
1- sul f onyl ] -indan-1-carboxylic acig, wagr$¥nt hesi zed accor di ng to the
procedure described in Exanple 26 Steps 1 & 3 using

2, 6- (S, S)-di net hyl - pi per azi t eh2- br onmo-5-tri fl uoromet hyl -pyridine. 1H
NI\/R (m xture of diastereoneps ,NEBEED) S 8.25 (s, 1H),8.24
(s, 1H 7.95 (s, 1H), 7.90=f 70: (m 4H), 7.35 (d, 1H 7.25
(d. 1H), 6.70 (d, 1H 6.50 (ak my 21\3914 N (m 4H), 4.15 (t, 1H 4. 01
(t. IH 3.80-3 60 (m 4H). 3.62-3 ©25(in, 2H), 3.43.3.25 (m 2H).

2838 (wigms 28 ey mnfﬁiwcﬁlf‘%? %%) biferadi 'Hll-suffon?vg-lrfdgrélﬁm LCvG

S, S) Di netHyevlicaeig: The PRpRYRUHEREFIC-(yrdmeiyb-Griyilusioper a2y Aia- 21y1)§LPF%1ﬁy| ] -i ndan
-1 - car boxyfohg]-iadh-0:carldxgicaanPauntheSzel bdcatisg t3 tH plocedure described in Example 26

S, S) d' f 1I & §1 us n% f%ca f{)&éﬁ&%%ép%lne QerZq)lrorho% ﬁhl)oroglle gﬁ g%n@erH NM

1-sul fonyl -1 ndan acl d was synthesi ze tcording to t he
pr ocedur énigesef didsergornass E;gaéwﬁ[\@zﬁ%OD) 5825 (s 1H),8.24 (s, 1H) 7.95 (s, 1H), 7.90 (s, 1H),
7.70-7.60 (m, 4H), 7.35 (d, 1H) 7.25 (d, 1H), 6.70 (d, 1H) 6.50 (d, 1H), 4.30-4.19 (m, 4H), 4.15 (1, 1H)

4.01 (¢, 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,
4H), 1.38 (d, 6H), 1.30 (d, 6H); LCMS 483.8 (M+1)".

EXAMPLE 69

6-[trans-3,5-( S,S)Dimethyl-4-(5-trifluoromethyl-pyrdin-2-yl)-piperazine-1-sulfonyl]-indan-1-
carboxylic acid: The compound 6-[trans-3,5-( S,S)-dimethyl-4-(5-trifluoromethyl-pyrdin-2-yl)-piperazine-
1-sulfonyl]-indan-1-carboxylic acid was synthesized according to the procedure described in Example 26
using 3,5-( S,S)-dimethyl-piperazine-1-carboxylic acid tert-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+1)".

EXAMPLE 70

74



using 3,5-( SA-dinethyl-piperazine-Il-carboxylic acid tart-butyl ester and
2-bronmo-5-trifluoronethyl- pyridine. 1H NVR (400 WHz, CD30D) S 8.38-8.30
(m 1H), Wo20ws18tH), 7. 80-7.65 (m 2H), 7.45 (d, 1H) 6PrP6D/USI0shbY418
4,65-4.55 (m 1H), 4.43-4.32 (m 2H), 4.20-4.10 (in, 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); LCM5 483.5 (M+r1l)+. EXAMPLE 70 74 WD 2006/ 055187

PCT/ US2005/038418 CF3 NF S ,NHOO ~0 O 6- _ _

[cis-2,6-D nethyl-4-(3-f|uoro-4-trif|uoronethyI}PhenyI)-plpera2|ne-I-squon
yl] -indan-1-carboxylic acid: The conpoun Fa _ _
6-[cis-2,6-dinethyl-4-(3-fl uoro-4 trg%%ugr | - phenyl) - pi perazi ne-1| -sul f

onyl]- indan-1-carboxylic acj i z&d dccording to the procedure

outlined in Exanple 63 using t hyl - pi perazine. 'H NVR (400 MHz,
: /0 7438-7.34 (m 2H), 6.62 (s, 1H),

9, 4 4 10 (n1 1FD 4.08 (t, 1H), 3.47 (d,

CD30D) S 7.87 (s, 1H), Hg)

659(d 1H), 4.26-4.22 (

1 4 0 dlg é:iB pg %nm%ﬂoréégéﬂu(\rom%()'WWe% Aperﬁmﬁ -S%Tonyl]-mdan-l carbo(xghc 3H,

6- [ 4- (4 T??f?ﬂ@ﬁ@ﬁ@@ﬁﬂ@&@ﬁ@W@hﬁﬂﬁ3%wpe%@ﬂwmewmwsuﬁanyhymwndaﬁmﬁ}CarboxyI|c
acid; Th G}dﬁlqmaﬂbbb@dc £id was synthesized according to the procedure outlined i m Example 63 using 3,5-cis-

4-(4-trifl th | -sul fon -1-carboxylic
hei o was "oy TREEESEG LRBBTRY M BObRE BTttt el et R ang) o 26

usi ng 1- (S4Hi){q$l(d;|@rl)oﬁ%6t41@>(y BherigH)10 (i, préxacz&(nefzn i?(mgﬁ)) (34g®.825 d\v‘l(,—léH), %01321 f5
7.85 , (.1 ) , , 4.
(t, 1I(—I)S 2%%?)8%%22(@3}‘1"21&%?2@ Sﬁ%ng m 1H), 2.56-2.42 (m 2H); LCMS
471.5 (Mr1)+. EXAMPLE 72 CF3 N N1I1::C N HO GSO. 0

EXAMPLE 71

i
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72\
HO
6-[4-(4-Trifluoromethoxy-phenyl)-piperazine-1-sulfonyl]-indan-1-carboxylic acid: The 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-trifluoromethoxy-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
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6-[2-Ethyl-4-(5-trifluoromethyl-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-
chloro-5-trifluoromethyl-pyridine) and Step 3 (using 3-ethyl-1-(5-trifluoromethyl-pyridin-2-yl)-piperazine).
"H NMR (400 MHz, CDCl;) § 8.32 (s, 1H), 7.92 (s, 1H), 7.72 (t, 1H), 7.58 (t, 1H), 7.36-7.31 (m, 1H), 6.54-

75



6-[2-Ethyl -4-(5-trifluoronethyl-pyridin-2-yl)-piperazine-|-sulfonyl]-indan-
| -carboxylic acid: The conpound

6- [ 2- et hywe2ogsssrsyf | uor onet hyl - pyri di n- 2-yl ) - pi per azi neclraswdiEosghs - i ndan-
| -carboxylic acid was synthesized according to the procedure outlined in
Exanple 26 Step 1 (using 2-ethyl-piperazine and 2-
chloro-5-trifluoronethyl-pyridine) and Step 3 (using 3-ethyl
-1-(5-trifluoronethyl -pyridin-2-yl)-piperazine). 'H NWR (400 MHz, CDC13) S

8.32 (s, chklm, 1) 9204, 14,3 06:3%2 o t 2 2l D8 (A0 E% -7.31 (in, 1H),
6.54 75 %306}’0%5%%7@!3’@736 23’0%@’63?3}1'5983'73éT“21§”’(3rf°’12 3% th, 1%?38%%‘%’7(m 3H) |
3. 99- 3. 935} PR*2-454n, 218, 1603198 P, 2F1)0.99 () SE):3LEMS 48490441y, 1H), 3. 16-2.82 (m
4H), 2.54-2.38 (m 2H), 1.62-1.48 (m 2H), 0.90 (q, 3H); LCVS 484.0( M+1) +.
EXAMPLE 73 CF3 N NHOO O

6-[3,3-Dinethyl -4-(5-trifluoronethyl-pyridin-2-yl)-piperazine-|-sulfonyl]-i
ndan- 1- car boxylic acid: The conpound

6-[ 3, 3-di net hyl -4-(5-trifl uoromet Exianppeizeli n- 2-yl ) - pi per azi ne- | -sul fonyl ] -
ndan-1- carboxylic acid was synthesi zed accordiqg to the procedure outlined
in Exanple 26 using 2,2-dinethyl-I- = 8

(5-trifluoromnethyl-pyridin-2- -ipe%gzin N ” NVR (400 WHz, CDCI3) b 8.47
ia 2

(s, 1H), 7.85 (s, 1H), 7.66- m HY 7N40 (d, 1H), 6.86 (d, 1H), 4.15
(t, 1H), 3.61 (br s, 2H), 3. { \éav‘»gf 3.05-2.96 (m 1H), 2.92 (s,
2H), 2.57-2.41 (m 2H), 1u444(s, 6HFY 483.9 (Mrl)+. EXAMPLE 74 CF3

~I'NC -NJ HOOSO O 0

6 [ 4- (3- O oty S AL DYk R DR EL A A hinS Ul QR L, ndan- | - car
oxylic acid; e n . o L

6-[ 4- (3- ?%1 °81P%’P?P-6f[|315%{%E‘ﬁb“ﬁ%’tﬁﬁw@ﬁﬁ%‘w“)imﬁiYB@rparz?lwé:qulfwlﬂfném1|-] -indan- I - car

boxyl i ¢ eeionylipeesd was yymthrérsd wealdivede e pibdadyrd cbilitdien PraapetiisRg O cnad- i n

(400" Mt Sl fdn y MBRGAR be, RASTE AR BT BLAR: | R

6,86 (d, 7'3%%?;6 ”gz 7 ¢ 4 6%@4)1 TH) 415 (t4F), 61 oy s, 1) 32583 BEmPBERI 06896 &) , ’

3. 19- 3. 100)(192 (SR, 2.8-D4A2, 96, 1(4a7s, d1b) MBS+ 41 (m 2H); LOMS 489.5

(Mrl) +. EXAMPLE 75 ~ CF3

EXAMPLE 74
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6-[4-(3-Ch10ro-4-triﬂuoromethyl—phenyl)—piperazine-l-sulfonyl]-indan-l-carboxylic acid; The
compound 6—[4-(3~chloro-4-triﬂuoromethyl-phenyl)-piperazine—l-sulfonyl]—indan-l-carboxylic acid was
synthesized according to the procedure outlined in Example 26 using 1-(3-Chloro-4-trifluoromethyl-
phenyl)-piperazine. '"H NMR (400 MHz, CDCl;) § 7.83 (s, 1H), 7.65 (d, 1H), 7.47 (d, 1H), 7.41 (d, 1H),
6.86 (d, 1H), 6.70 (dd, 1H), 4.17-4.11 (m, 1H), 3.36-3.33 (m, 4H), 3.19-3.10 (m, 5H), 3.04-2.96 (m, 1H),
2.54-2.41 (m, 2H); LCMS 489.5 (M+1)",

EXAMPLE 75
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HO 00



NN,N S~ HOOO O 76 W 2006/ 055187 PCT/ US2005/ 038418 Si ngl e enanti omer
of
6-[ ci s- 2, WwoDnewtskasly - 4- (5-trifl uoronet hyl - pyri di n-2-yl) - pcparsaaisngs4is sul f ony
|1 - indan-I-carboxylic acid: This single enantioner of
6-[cis-2,6-dinethyl-4-(5-trifluoronethyl-pyridin-2-
yl ) - pi perazi ne-1-sul fonyl]-indan-1-carboxylic acid was obtai ned by chiral
HPLC (chi raI cel OD-H 0.46 x 15 cm Hex/ 1 PA 96:4 (v/v) with 0.1 % TFA, flow
1ora N R RGP bl B O AR B g 3D st S AL 70
6-[cis- 21'5’3311?@???‘9’]1&?4@( Bhig ?*Iigfelet]@?@??é?f}wm—%)wlrndﬂ“ﬂ 42 3-yiflpargrhatelryzifing- 1- sul f ony
|| - i ndapbipeadideQxyikdnd]-Rgind:carbdyisc asl'umgd BtaBEBSY chiANBFL.CQEhiralcel OD-H 0.46 x 15
6-[cis-2, t Li-ElL uor o

|§ pi pelplngflg)lg{e 9@!6‘1/\6 tl??i_/l'ffrli afﬁawlrzgl‘gallp mmi%/ef)alglonﬁo therace eaLCI:’II\éS(j4&6}} chiral
HPLC (chi¥dlcel OD-H 0.46 x 15 cm Hex/|PA 96:4 (v/v) vmth 0.1 % TFA, flow
rate 1 m/mn) separation fromthe racemate. LCMS 482,0 (M1)". EXAVPLE 77
0O HOOS "'NNN/ CF3
4-[cis-2,6-Dinmethyl -4-(5-trifl uororre%ﬁE pyri di n 2 yl') - pi perazi ne- I -sul f ony
I']-indan-2-carboxylic acid Step 1
cis-3,5-Dinethyl-1-(5-trifl uoronethy p ri |\N| yI) pi perazi ne: The
conmpound ci s-3, 5-di et hyl -1 - fl Nyl - pyri di n-2-yl) - pi per azi ne
was synt hesized according to c described in Exanple 26 using

cis-2,6 dinethyl piperazi r&% . d’s\b

Single enantiomer of 6-[cis-2,6-Dimethyl-4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-
indan-1-carboxylic acid: This single enantiomer of 6-{cis-2,6-dimethyl-4-(5-trifluoromethyl-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 (v/v) with 0.1 % TFA, flow rate 1 ml/min) separation from the racemate, LCMS 482.0
(M-1).

EXAMPLE 77

4-[cis-2,6-Dimethyl-4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-indan-2-carboxylic acid
Step 1

cis-3,5-Dimethyl-1-(5-trifluoromethyl-pyridin-2-yl)-piperazine: The compound cis-3,5-dimethyl-1-(5-
trifluoromethyl-pyridin-2-yl)-piperazine was synthesized according to the procedure described in Example

26 using cis-2,6 dimethyl piperazine.

Step 2
4-[cis-2,6-Dimethyl-4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-indan-2-carboxylic
acid: The compound 4-[cis-2,6-dimethyl-4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]J-indan-
2-carboxylic acid was synthesized according to the procedure outlined in Example 79 using methyl-4-

chlorosulfonyl-2-carboxylate and cis-3,5-dimethyl-1-(5-trifluoromethyl-pyridin-2-yl)-piperazine obtained

77



Step 2 4-
[cis-2,6-Dinmethyl-4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-I|-sulfonyll
-i ndan- 2-wenrbepgskisc aci d: The conpound PCT/US2005/038418
4-[cis-2,6-dinmethyl-4-(5-trifluoronethyl-pyridin-2-yl)-piperazine-|-sul fony
| ]-1ndan- 2-carboxylic acid was synthesized according to the procedure
outlined in Exanple 79 using nethyl-4- chlorosul fonyl -2-carboxyl ate and
cis-3,5-dinethyl-21-(5-trifluoromethyl-pyridin-2-yl)-piperazine obtained 77

WO 2006/05 PCTA f St.ep ' H 400 , CDd 3)
S 8.35 (& %ﬁ;ab 77 ﬁfg‘ %&?‘? %S%Q ggg%] (= &@)77147‘92%)’?81, (di”r}‘ow&g%&s "t 1H),
6.58 (d 7ﬁP“I§f 1H) 646 (4L F3E- 40430 GiffLD), 86%3@15331) Crip-32Hm, 1B), 381-32831, JHR3.13H) ,

3. 31- 3. 28, {Hy) 3.8k, 118, 143 (4, 66 1.40ltD, 303 1OBrs ety vy, 1. 41 (d, 3H), 1.40 (dd,
3H); LCMS 483.8 (Mrl)}. EXAMPLE 78 \ N\ CF3 HO 0 O

4-12,6-Di nmethyl -4-(4-trifluoromethoxy-phenyl) - pi perazi ne-1|-sul fonyl]-indan-
2-carboxylic acid: The conpound EXAMPLE 78

4-[2,6-di methyl -4-(4-trifluoronet hoxy- henyN \\ % ra2|ne | -sul fonyl ] -i ndan-
2-carboxylic acid was sy «@- ac 4\6 & procedure outlined in
Exanpl e 26 using 3, 8-di aza\bi'eyehg[ 32 ct - carboxylic acid
tert-butyl ester and 2-§8I $f|uoronethyl pyrldlne "H NWVR (400 MHz,
CIBC[» S 8.33 (s, 1H), o(s, 7,79 (dd 1H, 7. 72 (dd, 1H), 7.46 (d,

ony! o ARmfgrind raenngjgwi gl EoaiboElisfie 7o' 0
HO 0 11 cpgnpuid: -4+[2,6~-diDEfag-4-(4-trifluoromethoxy-phenyl)-piperazine-1-sulfonyl]- 1ndan~2 carboxylic acid

g [CI2 S- %a&y%ﬁﬁédmﬂordﬂrgQ(Ahéﬂ’rdcﬁduiéféﬁt@x{g@tn@mm%ﬂ?{é3)8—@&29—316@?0[%]40%5@%1 fonyl]-in
an- car

e B c Ctronbt e Ret Pasdisroerbi oo e 1B 4BAT R R GRY i t
1’ 5. di mishy s BosTi o HONZENe, 2T, BB, 6.5 6 oNEseee) @, Aixle (50 o
0. 28 mol)7.3 87 QDb § 5t BHILUE [d &), (R-1B6 (1348, %Q%Z@p@ﬂ 200 nL of

di chl oromret hané. This was i rradi at ed V\nthal watt floodlanp to affect
gentle reflux under nitrogen for 18 hours. The m xture was then cool ed and
preci pitated succini mde was ren®XadMBRE7Piltration. The filtrate was

concentrated and the residye was pyrified by chromatography on silica
(5% 50% CH2Ch in hexanes) -@@ g white solid (64% .
HO
Aot
OCF,4

4-[cis-2,6-Dimethyl-4-(4-trifluoromethoxy-phenyl)-piperazine-1-sulfonyl}-indan-2-carboxylic acid

Step 1
Br

NO, Br
1,2-Bis(bromomethyl)-3-nitrobenzene: A 1 liter flask was charged with 1,2-dimethyl-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%-50% CH,Cl, in

hexanes) to give 2.6 g white solid (64%).
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78 WD 2006/ 055187 PCT/ US2005/ 038418 Step 2 CORCH3 COZCH3 NO2

D et hyl - 4-ni tr oi ndane- 2, 2-di carboxyl ate: To a solution stirred under

ni t rogen WO 20@055isenperature, to 5.0 nL net hanol i n 15p@Trds2@ishsssisvas
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 gg4},2-bis(bronmnethyl)3-nitrobenzene, which i mediate gave a
preC|p|taTQ‘suspended in a dark green solution, This was renoved by
filtatio and™X 2% | trate was concentrat ed, The residue was purified on
silica (20% G5'ci2 in hexanes) to give 1.93 g off-white solid (679%.
Step 3 (7: D CO2CH3 N2 Met hyl -4-nitroi ndane-2-carboxylate: A m xture of
di met hyl - 4N%aij t r oi ndane- 2, 2-di carboxylate (4.84 g, .0167 nol), lithium

chi Orhl d? lergetm4ﬂltroﬂld%&& d’i@lﬂl)o;(ylélte IrdHsolvRh &lried A6 nikBgdilat 19611(7@15&Ya|t§é”0f oxi d?
was ea n ntr en al |l owed (6]
%(3 nL m hano 'ﬁ’(}f Hqu]pt her.was ad. gi%@% Fo%xumth\,\%ld&ﬁ%&r 0 Rildﬁy%éﬁwﬂ H?me'qﬁe resi due

cool and’the oXi de was SHoVe
was puri ﬁft@dhedﬁdltmﬂ Iwwmelﬁe%er@e@% HR@lcdloriepr shlatioa messirr¢ddorgi vimited. To it vgs whi t e
solid (65le%dded8t3@'-ﬂm46t lyﬂQ&'l(QQ@%g aMﬂBthhJ}%blee‘s@s@uM‘ M%E'@a@'ap%raggw l ate: A

m xture Qf net 2-carb and 10%
pal | adi um’ eHS'%nar oﬁ ?%ls@omom% gi R ‘Xléﬁ’ﬂg} i 6eeg?‘g3taé"e€‘f‘5aterfﬂsj’e‘ 'shaken
under 55a#@#8w%§ﬁﬁ@g§hwW@ﬂﬂmWHHuﬂ“ﬁwnMWéEﬁﬁ%@MM$W¢¢®m@dThﬂdwmhewf|Itrate
was conc@itfieddneicd @09%gH 008 GH,01 inthe\Whds| 6 g1$€Ql| 93% off(w]aQQsO@id (6516)ep 5 PC, -C02CH3
S02C1 79 WD 2006/ 055187 PCT/ US2005/ 038418 Met h yl

4-chl orosul f onyl -i ndan- 2-car boxyl ate: A m xture of

met hyl - 453 noi ndane- 2- carboxyl ate (2.5 g, 0.013 nol), 12.5 nL

acetonitri and 12,5 nL H20 was cooled to -5 Cin an ice-salt bath. To
this was CO,CH;,

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 mL dimethylsulfoxide was heated
to 160 °C under nitrogen for two 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

g white solid (65 %).

Step 4

CO,CH3

Methyl-4-aminoindane-2-carboxylate: A mixture of methyl-4-nitroindane-2-carboxylate (2 4g,0.11
mol) and 10% palladium on carbon (1.1 g, 0.01 mol) in ethyl acetate (15 mL) was shaken under 55 PSI
hydrogen for 1 hour. It was then filtered and the filtrate was concentrated to give 2.07 g white solid
(100%).

Step §
CO,CH;

S0O,C!
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added 2.6 nL concentrated HCl (0.014 nol), To this was added dropw se over
20 mnutes a solution of 1.0 g sodiumnitrite (0.021 nol) in 5 nL water.
Aft er theweaddidissrs7was conpl ete the solution was stirre@crws208/038¥nut es.
It was then transferred to a jacketed addition funnel cooled with ice

wat er. The solution was added dropwi se to a solution stirred under
nitrogen at 55 C of 4.2 g potassiumthioxanthate (0.026 nol) in 20 nL HO
As the addition took place, a dark layer rose to the top of the diazonium

ion solu . After the addition was conplete the
m xt ure \tlk*/a@‘ s)p‘@‘r’“&%@t‘/ l'lg‘g’nﬁ “f%’r"xy% * i e & methylsamippindane 2esaeryiels 230l and
was ext r 40tedohn 2 hmU@etpritrikst dny 12. ale HAl eas cobleé toof Wamanged-salyeth. Wasisdtd ed ( MySO4)

and conceied 28 8 concchhfed RS [Odﬁl'@m&ﬂ@ﬁ“ o lhgﬁg&gdéa Iaro sJGver%b lnhlgt@s A1 EE' was
sl urry-pack 00 nL hexanes, en 1% 50%

ed i.n
CH2CI 2 i R° dé“?a“ﬁ%te? %?%‘6&1‘?1? “‘p‘r‘%?&%@gtﬁféhet%‘? Eﬁ“x)”és %meleta the P Wrsptirged §>1 . A
m xt ure ofnus.@ vgs bén ttahéerrabio ¢ @clehpdiingdfuingl (3Qedntith CEX4teranid sd@iontvaddd@ddwas
Vi gor ouslapsitd tb § %@tl@%l’red@ﬁ?&t §gogglpat 35 do. of &h é tésﬂgn t%;?anéﬂ@é o*@%@%ﬂg 24 g ough at

such a r t hat te e sta bel ow. 1 er conversion was
conpl et e%t(f 481 ﬁ%?@% to\‘?\lk":ﬁ) gﬁg(‘%ff eer %ﬁ’a top ﬁféheaijéfﬁ‘élﬁlﬂ’s‘ori Sﬁk}‘%‘?" Wik wasiet act ed
with CHaged Aﬁﬁhl@ agditivh vaesdmp etgfammtuteanpe stisredve B E° Cderi3 @ ahin(ibdy By as alivahed to

C 0] nC ent r adobshd s @iraéRd HittuoGnrVeyl QWiQirhe oréaﬁ-lggy@r was%t'lgﬂl\/gsoﬂlmd)con%% 102 N

4- [CI s- 2 TR B Wt HyI299.op SOl §Hor 89 BN 4 SRR Rorlesh (P bpxapss Rois 421 eed W& 49% onyl ] - i n
dan- 2- methybxaesstten 1%A0% QAN kexofes imBQ dly fractions to give 1.3 g amber oil (33 %).

4- chl orosulfonyl - ndan 2 carboxyl ate (2.13 g, 0.0078 m)l) obtai ned from
Step 6, f5 é Cfrlfluoromsthox henyl ) |Per|d|ne (3.0 g,
0. 0109 |“)”“86f’a’ n‘%eO 1FP8Yﬁ°E‘§& iyt 8 3L Colgand {9 mL BHIvEPIORY S, 0 g K2C03
(0.0217 pale}l tofels Chlerirt ed “@Obuﬁlﬂed@lrmdemumlatalteomﬂheMmﬁeli’attﬁé:stdyédlbﬁlgwfm)‘fc 20 hours.
It was tReg cbdvitiss ©4 ccﬁﬁ'}f&te th@phﬁs’eé &é@s@ﬁra\’@%nd%%@%% 'ia%%gs eﬁ;ﬁlgd (}Vﬁfl due was

f % E t 2.
6Zr :3 Lleg ggi%" @Blcm gf)rggltcéae@ OYr\]/ers {lrEB ?l\?gsgh) and concoent;[ated t% glvg 4.0 g)}geﬁllg\s gl 0 give

4-[ci s-2(189%x% net hyl - 4- (4-trifl uoronet hoxy-plienyl)-piperazine-I-sulfonyl]-i
ndan- 2- carboxylic acid: To a solution of

4-[ci s- 2 6 glnetlryl 4-(4-trifluoronethoxy-phenyl).-pi perazi ne-I-sul fonyl]-i
ndan- 2-ne9ﬁy ester (2.64 g, 0.0052 nol) in the m nimum anount of THE (ca

15 n) wa d.,a, solution of .14 g LiOH 80 WO 2006/ 055187

PCT/ US200 418 (0,0057 nmol) in the mnimm anount of water (ca 2,5 nm).
Thi s was ca‘spzped and stirred at roomtenperature for 12 hours. Exam nation
by HPLC the reaction was 85% conplete so an additional 0.020g LiCH

(0.125 eqltaotal) was added and stirring was continued for 3 hours. It was
then concentrated to renove THE and partitioned between Et OAc and wat er.
The aqueo ayer was treated with 0.54 nL conc.

OCF;
4-|cis-2,6-Dimethyl-4-(4-trifluoromethoxy-phenyl)-piperazine-1-sulfonyl]-indan-2-methyl ester: A
mixture of methyl 4-chlorosulfonyl-indan-2-carboxylate (2.13 g, 0.0078 mol) obtained from Step 6, cis-
3,5-dimethyl-1-(4-trifluoromethoxy-phenyl)-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 filtrate was concentrated. The residue was purified by chromatography

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-sulfonyl]-indan-2-carboxylic acid: To
a solution of 4-[cis-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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HCl, It was then extracted with ethyl acetate. The organic |ayer was dried
(MgSH4) and concentrated to give 2.38 g yell ow anorphous solid (93%.
EXAVMPLE 8®0Aosdo3gise enantioner of Exanple 79 was obt ai nedthys2eisiosshs HPLC
(chiral pak ASH 0,46 x 15 cm Hex/IPA 94:6 (v/v) with 0.1 % TFA, flow rate |
m /mn) separation fromthe racemate. LCVS 497.1 (M1)-. EXAMPLE 81 A
singl e enanti oner of Exanple 79 was obtained by chiral HPLC (chiral pak ASH
0.46 x 15 cm Hex/IPA. 94:6 (v/v) with 0.1 %TFA, flowrate 1 rﬂlm'n)

ée:gar g[ I(QO({Sf ra 1n%&?ﬁ1851%31ﬁg1?$u|ntfo WB%YEJ&%% m'L} Tiu'é/l-w%'s)capped a%c)i('sat‘!}ﬂg&‘g’ ro%gl O'SN (HO

et hyl - phemllaww(ﬁprﬁ Bous- Btiamrinetiey by BRLGshavef fretchatignivs 81y pamplefeseiaiddi®dlr boxyl i c
aci d: Thﬂ) W‘l(iS eq total) was added and stirring was continued for 3 hours. It was then concentrated to

4-1 4- ( 3- h| 4-1 | | -sul f
on£/I ]- r%-&odg gF %ng Iprrlmon gt(\?vg%ll Ac apcp &a@% T%]le aqhésousé 3% \ggs q@a‘ie{&%tﬁ b Béplgﬂ: ?0%!: ne-1-su

net hyl - M@nt\ms@@uwrmw N'JYQﬁtbéP‘lb*et)?ﬂ’ﬁ?@%ﬂ?@’@l‘”ﬁ%@ef‘ W@Ei@afﬁ*w‘é] apdfogt ep 5 and

1-(3- Ch|é?\}’e(@-3§ggleﬂlb{f/bM&ﬂﬁ{@Bﬁh}(b}%}hen)ﬂ) ci s-3, 5-di net hyl - pi perazine used in
Exanpl e 50, "H NWR (400 MHz, CD30D) 6770(d 1H), 7.50-7.42 (m 2H),

7,32 (t, 1H), 6.94 (d, 1H 6.82 (m 114 4.25-4.18 (m 1H), 4.11-4.01
(rn, 1H) 3.62-3.52 (m 4H), 3.41-BXA9PEKEY 1H) 3.29-3.24 (rn, 2H), 3.03
(dd, 1H)4 suzglegeﬂan(lmer &ﬂ‘@xarﬂpléﬁ wallobtathddy,chilal Hﬁ,C( @hira@ k) ASH.ONE 15 &d Hex/IPM-1) +.

E)?Z/PI(_ g 3 LSV/V) wit QA A, Qow fate 1 m'l:rx%%%%a ati% Ofpoﬁr{ tQ<,5 géeglzte *@;Q%/ 938418

8P4 7 Fituor onst A -Cl S- yl -pip erazine-|-s
quonyI]-lnd an- 2- carboxylic acid: The conpound
4-[4-(3 fl uoro-4- trifluoronethyl - phemyls sici s- 2, 6- dinethyl pi perazine-1-sul f

onyl dan- 2- car bo ci d on as
Govcr i bedsTer Sty 8 ks Ry %%%éﬂ%ﬁ%s% S @WHA 7.0 (d,
1H), 7. 4%:60y/@ith r’vhl YA figy rpig lwmmmyaraaow@onsthmce(nﬁtf quﬁrjs 4921 h 20 (m 1H),
4.10-4.02 (m 1H) 3.66-3.58 (m 2H), 3.54 (d, 2H), 3.42-3.34 (m 2H),
3.30-3.25 (m 1H), 3.01 (dd, 1H)1E§A18§L1§§9 1H) 1.46 (d, 3H), 1.40 (d, 3H);

LCVB 500.5 (M+1) +.
: g
o=

=S~

7

OH 0
CF;

Cl

4-[4-(3-Chloro—4-triﬂuor0metllyl-phenyl)—cis—2,6-dimethyl-piperazine-l-sulfonyl]-indan-Z-carboxylic
acid; The compound 4-[4-(3-chloro-4-trifluoromethyl-phenyl)-cis-2,6-dimethyl-piperazine-1-sulfonyl]-
indan-2-carboxylic acid was synthesized by coupling methyl-4-chlorosulfonyl-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) 8 7.70 (d, 1H), 7.50-7.42 (m, 2H), 7.32 (&, 1H), 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 -

2S=N
o~ u N
OH 0
)\/ QCFa
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EXAMPLE 84 OCF3 O N HO ,N 0SO

5-[cis-2,6-Di nethyl-4-(4-trifluoronethoxy-phenyl)-piperazine-I-sulfonyl]-in

dan- 2- carwoxyédssmei d: The conpound PCT/US2005/038418

5-[2,6-cis-dinethyl-4-(4-trifluoronethoxy-phenyl)-piperazine-Il-sulfonyl]-in

dan-2- carboxylic acid was synthesi zed according to the procedure outlined

in Exanpl e 1 using indane-2- carboxylic acid nethyl ester and

cis-3,5-dinethyl-1-(4-trifluoromethoxy-phenyl)-piperazi ne (mde by

procedure outlined in Exanple 26 step 1 using 2, 6-cis-dinmethyl piperazine

and 1-brono-4- trifluoronmethoxy-benzene). 'HNVR (400 MHz, CD3OD) S 7.72 (s,

1H), 7. 66-¢-B-Flddd-4-trifh@ion(ethyl-ghief)y])-c-23N0imthy]1-pPbfpzindl-Bilor(ytl;inddhip-carbodRe 4. 12 (m

ZH) , 3. 4]a‘ci3.~ ﬁléc unz 4- 331-u@4—‘42ﬁf§1§r01(15@1 1- l-cqsu2?66di1(1gh 1-bi rézin'c—g\s@foﬁ =4 S

(i BB ey Sk S B

[ 4- (4- Di F1E5TBRSERERY. 4= BERYE B 2 NEHY (T8 doocrigedip RRrRly P2 pHp™G “%zi ne-1 - s

ul f o nyl [MHZ @oken) § 7.200@.r 1B 7y (& 11cT.4-730 ép 21, 8274 W D BOB4 0B &l 8/), 4.26-4.20

PCT/ US200Q5/ - B r t » sA4-ni.tr.gbenzene: To
o 87843 d R B A ey ML 3o b SR

a solution -nitrophenol ,

di net hy! £&k Hﬁn%-%ém’(li%b“%)%%&oWa%%fm( OHESMMS added Cs2C8 (41.8 g,
128.22 mmol ), and sodium 2-chloro-2,2-difluoroacetate (32 g, 209.84 nmmol).
The resulting solution was stirred 8{1, 3Q,m nutes at room tenperature,
then for an additional 3 hours at gf '?‘he reaction sol ution was cool ed

to room tenperature before the addition of 100qgk, of H20. The resulting
solution was extracted with EtQAc (4X 100 and t he conbi ned organic

80 i over Na2SO4, concentrated in
Wgel col utm chr omat ogr aphy to
) - 2-met hyl - 4-ni t r obenzene.

| ayers were washed with
vacuo. The residue was pupi
provide 16 g (86% of B diftu

i
o
5-[cis-2,6-Dimethyl-4-(4-trifiuoromethoxy-phenyl)-piperazine-1-sulfonyl]-indan-2-carboxylic acid:
The compound 5-[2,6-cis-dimethyl-4-(4-trifluoromethoxy-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 cis-3,5-dimethyl-1-(4-trifluoromethoxy-phenyl)-piperazine (made by
procedure outlined in Example 26 step 1 using 2,6-cis-dimethyl piperazine and 1-bromo-4-
trifluoromethoxy-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, 7H), 2.64-2.58 (m, 2H), 1.46 (d, 6H); LCMS 499.5
M+1)*.

EXAMPLE 85

O~cEH

N

oy
77N
0 o 0

OH

6-[4-(4-Difluoromethoxy-3-methyl-phenyl)-cis-2,6-dimethyl-piperazine-1-sulfonyl]-indan-1-

carboxylic acid

Step 1
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Step 2 OCF2H H2N 4- Ami no-| -di fl uoronet hoxy- 2- net hyl - benzene: To a sol ution
of 1-(difluoronethoxy)-2-nethyl-4- nitrobenzene (10 g, 48.28 mmol) in

et hanol (WBQowdssand water (150 nl) was added iron powdecT(uk2008/0384244. 29
mmol ). Acetic acid (cat. anpunt) was added dropwi se with stirring and the
reaction m xture was heated at reflux for 20 m nutes. The m xture was
cooled to roomtenperature and solids were renoved by filtration.

Vol atiles were renoved in vacuo and the aqueous solution was extracted with
Et OAc (3 X 150 gg} The conbi ned organic |ayers were dried over Na2SO4 and

concentr at e cﬁo to provide 8 g (95% of
4-am no-| - r omet hoxy- 2- net hyl - benzene. Step 3 OCF2H Br
4- Br onp-P2Ndi fT uor onet hoxy- 2- met hyl - benzene: To a stirred sol ution of

4 1 0 ro (o] T - Q (o] HB 20
mflmagg % g%ofnlm smrnbm Ve Iaf b@&k%&gmaﬂ& 2(15etlgl 4 ?n%% p%& muzr)r% 3)]} %opl ; er ((2 2

g, 30. 0C" ot Cj“ ‘f”r’*V‘fP’f m@iGZWP am%%wzé@%wraydéd S%?‘?sdﬁl & %%2 FRees: . Af ter
t he addpdiimohchives?,zdfipretegfe (32e2098Aamblp Theresiting @lwiaswas ttirted ®A20nonutld0 m nut es

at 0C. %Qﬁ{em E)tulpﬁlglmo% aécﬁ‘hogal 3 halZs a@%or@mﬂ]} 1e‘£@i§n stomﬁd?l v@g%gd @ngn the mxture
was heated a resulting solution was extracted

with Et (‘?32?6‘6"3‘6 f%rﬁthﬁf'fﬁd‘t‘a‘hﬁlf)%él OEIE}%‘PD ‘P‘Fé‘Ef“‘B?%&lh?"é veagrarced Wik Rede @t h H2o (1X
20nmL), 1d¢ i ehddhe@rmiNa® SExrhicdayers wongehddrvdt 6D 8 1pmay.iddel RerMaghO(,37 % of

g C_?; o Oclmcélﬁllatu MU HTERNQXL was fuln??eh ﬁ?@n’&@ E‘D% &iEnn Rdm ¥ 2R0E8LARR8 ¢

1-(4- Exﬁ&ﬁé?&h@@ﬁ%%@mﬁgﬂﬁfﬁgﬁ‘ﬁWEWVF?SC|s 3, 5-di net hyl - pi perazi ne: To

4- brono- 1- (difl uoromnet hoxy) - 2- et hyl benzene (2.36 g, 10.00 mmol) in

t ol uene ¢360 n.) was added cis-2, 6- dinethyl pi perazine (5 g, 58.14 mmol),
Pd( OAc) 20 ny, 0.53 mmol), Bl NAP (380 ng, 0.61 nmol), and t-BulK (2.2

g, 19.64 ndgizzgjﬁgﬂTesultlng solution was stirred for 4 hours at 80C. The

sol ution wa ooled to roomtenperature and washed with H2O (2 X 50 ni),
dri ed ovieaN"NaZSO4, concentrated, and purified by silica gel colum

chromat QU4 h}’ d&l:l‘(prgnjx‘etl%éz g:hn‘{ehée Q_e?? he ’I%g utlon d‘f 1Qd1?lu01 O/Qetho ? m(ethgt

(dlfluoronEF oX
nitrobenzene 0 g, 4828 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 with 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 EtOAc (3 X 150
mL). The combined organic layers were dried over Na,SO, and concentrated in vacuo to provide 8 g

{95%) of 4-amino-1-difluoromethoxy-2-methyl-benzene.

Step 3

/CCDCFZH
Br

4-Bromo-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, After the
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 mL) and the combined organic layers washed with HO (1X 20mL),
dried over Na,SO, and concentrated to provide 2.5 g (37 %) of 4-bromo-1-(difluoromethoxy)-2-

methylbenzene.
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4- (4-Di f | uor onet hoxy- 3- net hyl - phenyl ) -2, 6-di net hyl - pi p erazine-|-s

onyl ]-indan-1-carboxylic acid; The conpound

4- ( 4- divblvewseBt hoxy- 3- met hyl - phenyl ) - 2, 6- di met hyl - pippenaziosmsssasul f onyl
dan- 1-carboxylic acid was prepared according to the procedure outlined
anpl e 1 using indane-|- carboxylic acid nmethyl ester. 'H NVR (CD3OD) S
(

(

1H), 7.72 (dd, 1H), 7.39 (dd, 1H), 6.93 (d, 1H), 6.72 (s, 1H),
1H),, 2,97 (m 1H 2.58 (dd, 1H), 2,48 (dd, 1H), 2.42 (m 2H), 2.19 (s,
1,
3-

-
| f
[
- in
n Ex
82 (s,
65 (d, 1H), 6,60 (t, 1H), 4,15 (m 2H), 3,69 (s, 2H), 3.22 (d, 2H), 3.09
d 6H). EXAMPLE 86 ~ CF3 N NS N HOO- ~-O O

6
u
6-
]
i
7.
6.
(
3
6 Di nethytLizgifﬁFﬁfluoronethyl pyridin-2-yl)-piperazine-|-sul fonyl]-i
n

2,
n- 1- car boxyl i cid: The conpound

6-[2,3-Di trifluoromethyl-pyridin-2-yl)-piperazine-I-sulfonyl]-i
ndan-1- cagrboxylic acid was prepared according to the nmethod described in
the preparatjon of Exanple 23. "H NWR (400 WHz, CDO 3), S (ppm: 8.33 (s,
1H, 7.85 (d, 1H, 7.62 (d, 1H, 7.56 (t, 1H, 7.29 (d, 1H, 6.43 (dd,
1H), 4. 3A4{Diffuotosdethoxy-imethylpheadid)-cis-BS-gitnethpd-pigepzine 3TQBRbrfg-1-3H) , 2. 45 (m 2H),
]F; Cf4|_ ;L U(Sg gaci)lgt%g&mseﬁxi 5 ZQQlebengbhg 2. 3@%ﬁ%§ﬁn to&énem nﬁg QB A& lr&i 6-

(5 [ 2, 3-IARPIRGF=E {0 P PTUOPERATHIAT T T dTH02B0 50 B rRE "l ony! | -
benzo [ biBuPRKi(Dhhehe43unydl} Thea@@mg@dﬁ@n tras st ferg irproan 8P°C. The solution was

{5-12, 3-Lhams Mh Tefhpééurs fdd fwadned WiRBL,O Y x Ryihil)Chridd czzewa)sowc&@&@atw @ral- sul fonyl] -

e of DL SRISE 414 S5 Gl 185 A 5 FERl s g e e oS
(ppm) :  )(df@r@Shosy)-3- met)aylpfgnms”,S(cgmetlnym)peraanw6 (m 2H), 7.59 (s, 1H), 7.48 (d,
1H), 6.34 (d, 1H), 4.39 (m 1H), 3.98 (m 2H), 3.88 (s, 2H), 3.37 (m 1H),
3.25 (mg1H, 3.15 (m 1H, 1.44 (d, 3H), 1.18 (d, 3H. EXAMVPLE 88 0 0°0

6-[4-(4-Difluoromethoxy-3-methyl-phenyl)-2,6-dimethyl-piperazine-1-sulfonyl]-indan-1-carboxylic

acid; The compound 6-{4-(4-difluoromethoxy-3-methyl-phenyl)-2,6-dimethyl-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 (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 (t, 1H), 4.15 (m, 2H), 3.69 (s, 2H), 3.22 (d, 2H), 3.09 (i, 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

6-12,3-Dimethyl-4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-indan-1-carboxylic acid:
The compound 6-[2,3-Dimethyl-4-(5-triflioromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-indan-1-
carboxylic acid was prepared according to the method described in the preparation of Example 23. 'H
NMR (400 MHz, CDCly), 8 (ppm): 8.33 (s, 1H), 7.85 (d, 1H), 7.62 (d, 1H), 7.56 (1, 1H), 7.29 (d, 1H), 6.43
(dd, 1H), 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 87
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HO CN SAN N : ~OCF3
{6-[cis-2,6-Dinethyl-4-(4-trifluoronethoxy-phenyl)-pi perazine-|-sul fonyll-i

ndol - | - ylWweae&tdssisaci d: The conpound PCT/US2005/038418
{6-[cis-2,6-Dinethyl-4-(4-trifluoronethoxy-phenyl)-piperazine-I-sulfonyl]-i
ndol -1-yl}- acetic acid was synthesized according to the procedure outlined

in Exanpl e 34 using cis-3,5-dinethyl-I-(4-
trifluoronetl!| oxy-phenyl)-piperazine fromExanple 51. 'H NVR (400 MHz,
CD30D) 57.89 (s, 1H), 7.71 (d, I H, 7.52 (dd, _H), 7.44 (d, | H), 7.05

(d, 2H), 6.84 (d, 2H), 658(d I H), 5.02 , 8 4.23-4.19 (m 2H),
3.27 (d, 2H), 2.55 (dd, 2H), 46 _(d, 6 ;/@éSlZ.G (M+l1l) +. EXAMPLE 89 O
HO OO0S' ON N OCF3 N~ °N

4-[4-(5-Trifl uoronet hoxy- | INpLpLr azi ne-| - sul fonyl | -i ndan- 2-car bo
xylic acid. The conpound oA

O
4-[ 4- (5- Trlfluoronethoxy“byrldln 2- yI) pi perazine-|-sul fonyl]-indan-2-carbo
xylic acid was prepared according to the procedure outlined in Exanple 79

using 1- 0@ %@ ggm.grrﬁhméyet@mrﬁmh@ M@%zﬁé 1‘4\%98@ Qogﬁmhen-s— -

PCT/ US2 i perazin 60 (d, 1
H, 7. 51acttﬁ aciq: quy com'poq_apé {i %3 D_EmT‘t})yl -4-€p- tg@m(qnethyll pqudln %yl a&me-i syl ny 3 62 (m 3
H), 3. 55efApbiRopn-3-3}-ddbtioand wds dripared deo¢AMBLEhOGetOd d@cr@ed’ in t-h@-tepaNnaN &I 1

F3CO

8,29 (5, 1HD), £.28 (s 180, 776 (rm, 2H), 7.89
{6-]4- (4EX?P?1??7UOI?I§1¥&( Ry A hen 15)(p m)|3er2az(sl ne: 1 2SS es )ﬁ(]m-l ol -1 [-yl}-acetic
aci d. { 6LEDA-4B 4L, 1H), 634 (d, I8, 4530 TE 398 (b 265398 (s, 2H). 3.37 (. THD,'3.25 (1, 1ED, 3.1

Tri f 1 uor@rehhowyd, phgnyd d;3m)per azi ne-1 -sul fonyl]-indol-1-yl}-acetic acid

met hyl ester was prepared from 1-(4-trifluoronethoxy-phenyl)-pi perazine
followi ng the procedures outlined in Exanple 34. A m xture of
{6-[4-(4-trif|uoronethoxy-phenyl)Eﬂgﬂgt@ajne-I-squonyI]-indoI-I-yI}-acetic
acid nethyl ester (45 ng, 09 mmol), IMLIiCH (2 nl), tetrahydrofuran (6
m.), and nethanol (2 nlL) stirredsat, rt for 3 h. The reaction was
poured into 1M HC1 (50 n%% and extrgtte with ethyl acetate (40 nL x 2).
The conbi ned organic extrac |e , filtered, and concentrated to

give {6-[4-(4-trifluoronetho ny
pi per azi ne-1-sul fonyl ] -i ndol-l-yl}-acetic |H NVR (400 MHz, DMSO d6):
b 7.89 (s, 1H), 7.77 (d, OCF,

{6-[cis-2,6-Dimethyl-4-(4-trifluoromethoxy-phenyl)-piperazine-1-sulfonyl}-indol-1-yl}-acetic acid:
The compound {6-[cis-2,6-Dimethyl-4-(4-trifluoromethoxy-phenyl)-piperazine-1-sulfonyl]-indol-1-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. "H NMR (400 MHz, CD;0D) §7.89 (s, 1H), 7.71
(d, 1H), 7.52 (dd, 1H), 7.44 (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, 6H); LCMS 512.6 M+

EXAMPLE 89

OONN

L
Z S0GF, -

4-[4-(5-Trifluoromethoxy-pyridin-2-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-trifluoromethoxy-pyridin-2-yl)-
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1H), 7.63 (d, 1H, 7.38 (d, 1H, 7.14 (d, 2H), 6.93 (d, 2H), 6,61 (d, 1H),
5?_1)19 (s, 2|(—|), 3!_1)23-3. 15 (m 4H), 3.03-2.95 (m 4H); MsS (ESI): 483.7 (MH).
EXAMPLE M 0oQuoe@S5@®70H ~ IJN' | ~ N F3CO I/ PCT/US2005/038418
{6-[4-(4-Trifluoromet hoxy-phenyl) - pi perazine-1|-sul fonyl]-2, 3-di hydro-indol -
1-yl}-acetic acid. Triethylsilane (0.13 nL, 0.77 mmol) was added to a
solution of {6-[4-(4-trifluoromethoxy-phenyl)-

pi perazi ne- 1-sul fonyl]-indol -1-yl}-acetic acid nethyl ester (82 ny, 0,16

tm:?!a% h;r% Erﬁéufé %@ﬁ?@ibﬁ) aascdz‘i‘d (141), 78b )4, ?%),551 G Iﬁgef%:gmhl&gimflg W4 i the

reaction 15)0%1?26(51 %ﬁ%ﬁl(dz”m%lém 8(I@O rnL) and extracted with CH2Cl 2 (3
X 30 n). The conbi ned organic extracts were dried, filtered, concentrated
and purified by silica gel chromatography (4:1->3:2; hexanes: et hyl

acetate) to give EXAMPLE99 . .
{6-[4-(4-trifluoromethoxy-phenyl ) p| pera2| ne-| - sgl fonyl]-2,3-di hydro-indol -
1-yl}-acetic acid nethyl ester: 500. M+H) .

{6-[4-(4-Trifluoronet hoxy- phenyl) Po¥ |ne I OH
sul fonyl ] -2, 3-di hydro-i ndol - 1- yI}Fp\ flc et hyl ester was hydrol yzed

fol |l ow ng the procedure outli WO RQ9 9 5187 PCT/ US2005/ 038418 in
Exanple 1 Step-2 to give _ _
{6- FB-(4-tri fl uor onet howepﬁ@/)-pi per azi ne-| -sul fonyl ] -2, 3-di hydr o-i ndol -
| - yl}-acetic acid: 'H NWVR (400 MHz, DVMBO-d6): S 7.24 (d, 1H), 7.19 (d,
2H), 6.98 (d, 2H), 6.93 (d, 1H), 6.68 (s, 1H), 4.05 (s 2H), 3.57 (t, 2H),

:é Xiﬁ/bﬁ Elé [ﬁjg-TA@oron%thggy ;(lienyl)g_pe)‘azﬁle QQuli%gy% dn(ioi 8% H):e’tlc §| ) {68[§ (41 ( M+H)
4-[4- (4 ”i'“P‘BP&““ﬁH Bhrgyeinsraiar L frsllindellylotgtic) acid epavil @tcr aipsmsegled Gomci d. The

conpound!-&-fiflofehctibiy@hayl)-pheanisk Yollpiipehagbdhemnds-otithd onplajnple Blﬂ am2nearboxylic

z.C IC ﬁl \(/)\/?-2 gﬂ E@?/???%thﬁ{ p]'tfn(y{)l pﬁ)glazg‘[ Q-sgﬁ)gﬁ]glln(}ol Pkl'? %ce?cz %cpde mefhé/{] fisterv\g‘45 mg, 89

pr ocedur B8 iod ¢ m E&%rﬁ&éﬁf@fum ® mLHaNWﬂ(d%@ INszaS BBO206 for 3$ 7F1158 (d,
1H), 7. 56adioch wakldpyredintd IM(HG! (DHYL) add ABaced ,witk Ie{)lyl a@ata%2(46 [} xzﬂ’)")The Bortfdred 3- 41 (M

£21|2'|)0 93( 4&Eéﬁlczg(tr£cm Wélr!?')drled3 ﬁ%@rec?‘ a:rlxc’l?’ (cmcenggzd’ to glve {g 4- (ﬂ—trﬁfp‘&omet OXy-p enyﬁ)ESl ) )

piperazine-1- sulfonyl]—mdol l-yl} acetic acid: 'H NMR (400 MHz, DMSO-d6): § 7.89 (s, 1H), 7.77 (d,
1H), 7.63 (d, 1H), 7.38 (d, 1H), 7.14 (d, 2H), 6.93 (d, 2H), 6.61 (d, 1H), 5.19 (s, 2H), 3.23-3.15 (m, 4H),
3.03-2.95 (m, 4H); MS (ESI): 483.7 (M+H).

EXAMPLE 91

S
/©/N\) {:E)
F3CO

{6-[4—(4—Triﬂuoromethoxy-phenyl)-piperazine-l-sulfonyl]-2,3-dihydro-indol—1~yl}-acetic acid,
Triethylsilane (0.13 mL, 0.77 mmol) was added to a solution of {6-[4-(4-trifluoromethoxy-phenyl)-
piperazine-1-sulfonyl]-indol-1-yl}-acetic acid methyl ester (82 mg, 0,16 mmol) and trifluoroacetic acid (4
mL) at rt. 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 exiracted with CH,Cl, (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—dihydro-indol-
1-yl}-acetic acid methyl ester: MS (ESI): 500.1 (M+H). {6-[4-(4-Trifluoromethoxy-phenyl)-piperazine-1-

sulfonyl]-2,3-dihydro-indol-1-yl}-acetic acid methyl ester was hydrolyzed following the procedure outlined
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\ 0-110 H F3CO-Q@ NNS=O O H _ _ _
4-[2-(S)-Methyl -4-(4-trifluoronethoxy-phenyl)-pi perazi ne-1-sul fonyl]-indan-
2- car boxyWoeo@nissis7 The conpound _ ~ PCT/US2005/038418
4-12-(S)-Methyl -4-(4-trifluoromethoxy-phenyl)-pi perazine-1|-sul fonyl]-indan-
2-carboxylic acid was prepared from _ _
3-(S)-nethyl-I-(4-trifluoronethoxy-phenyl)-pi perazi ne and .

4- chlorosulfonyl-indan 2- carboxylic acid nmethyl ester follomnng t he

' : S 7.65 (d,
pl‘ Ocedur § ]%gl;[‘l]:l)llﬁ_ﬂ?tep 37':0 §1§e (Agtﬁguomfwﬁgxl\ly?@en ]g-opbo)erali\égze-égu @n}é}g.’( 1yd12>|-_q§1dol 73 1(5 4. 00
(m 1H) yB~a®©c acBl: _‘EQNMR]MOQN)HZ DM834: §3.2¢ @y 1HDH).19 (2.26% 628 GI02:)Ng.031k) 1:1),1. 18 (d,
?’I;DO40HNBF% Eﬂs)lH)‘h%@ (532}()'\4*57')@ 215%'—15(‘9%{) 865 ¥z 9965 9PRL 84, fiETLP40Q5/ 038418
4- 2- (S)%Egyhyl 4- (5- tr|fluoronethyl pyridi n-2-yl)-pi perazine-|-sul fonyl]-i
ndan- 2- car boxylic acid. The conpound . . .
4-[2-(8) Met hyl - 4- (5-trifluoromet gy kiedi N-2-yl) - pi perazi ne-1-sul fonyl]-
ndan-2- carboxylic acid was prepared from
3-(9)- nethyl-l-(5 trifluoronethyl-pyridi
chl orosul fonyl -i ndan- 2- carboxylic acid
outlined in Exanple 79. 1H NWR (400
7.82-7.76 (m 1H), 7.65 (¢ ﬁ &Jﬂ .37 (t, 1H), 6.93-6.88 (m
1H), 4.35-4.18 (m 2H), AR \n AHC 3. 50 348 (m 14, 3.45-3 10 (m
7H), 2 97-2.80 (n1 1FD 1 06-1.01 (m ; M5 (ESI): 470.0 (M+H). EXAMPLE
AR B KN e - NUC N - - o
4- ci s 2 m%t“h&’/‘r W I(BHH"TITE} PR HER SIS prif- Toe serrepid fd414-@irg onyl ] - i n
dan- 2- Capl@@*};ﬂmec&ma@] ghlfor@t]-@gant2-carboxylic acid was prepared from 1-(4-chloro-phenyl)-piperazine

and 4-chlorosulfonyl-indan-2-carboxylic acid methyl ester following the procedure outlined in Example 79,
'"H NMR (400 MHz, DMSO-d6): § 7.58 (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 (m, 4H); MS (ESI): 420.9 (M+H).

| ) opi perazi ne and 4-
egster follow ng the procedure
nv.Owuw: S 8.38 (s, 1H),

EXAMPLE 93

4-[2-(S)-Methyl-4-(4-triﬂuoromethoxy-phenyl)-piperazine-l-sulfonyl]-indan—2—carb0xylic acid, The
compound 4-[2-(S)~Methyl-4-(4-triﬂuoromethoxy-phenyl)-piperazine-1-sulfonyl]-indan-2-carboxy1ic acid
was prepared from 3-(S)-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, 1H), 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, 9H), 2.83-2.75 (m, 1H), 2.64-2.50 (m, 1H), 1.18 (d, 3H); MS (ESI): 485.3 (M+H).

EXAMPLE 94
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H N NIr i OCF3
cis-3,5-Dinethyl-1-(4-trifluoronethoxy-benzyl)-piperazine: To a solution of
4-(trifl wwooomtidsery) - benzal dehyde (776 ulL, 4.38 mmol) ipaTnstiuglossies
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 INHO (2 X 50 nL). The aqueous |ayer was
then neutralized with NaOH and extract -th ePhyl acetate (3 X 50 niL).
The organlc | ayer was dried (Na2SO4) g pcent rated to provide

ci s-3,5-di nethyl -1-(4- trifluo th henzyl ) - BHperazine (1.01 g, 80 9.
"H NVR (400 MHz, CD30D) %N_Loze, (d 2H) 3.54 (s, 2H),
2.98-2.88 (m ZFD 2.82- ﬂ 7 ZH%& # , 1.05 (d, 6H); LCMS
289.5 (M+rl)+. Step 2 88 WD 2006/ 055 /U82005/038418

4-[cis-2,6-Di net hyl -4-(4- trlfluoronethoxy benzyl ) - pi perazi ne-1-sul fonyl]-in

daF 2- C@t[@(@?ﬂéﬂﬁrl—ﬁ@ t‘ijlﬂuor;[lh&hﬁ Wﬂﬁ)- iperazine- -sulfonyl]-mdan—2-carboxyllc acid.
4-Tci s

h uor o | ne-1-sul fonyl]-i
ndan- 2- '%%Fﬁgﬂ % ﬁJgEM%mha§§§§ﬁ¥% gg%ﬁ fXEEQPﬁw¥m%1Emcﬂﬂﬁ %32edure in
Exanp| e c@9oxykd qqlg wig§ mepBredhirght Fresh- h?h)d L ({-wjfluoromethyl- pyrldln -2-yl)-piper azme and 4-
trifl UOFc‘HlIaI%E yln@ﬁﬁzcwba’xyﬁd d@ﬁﬁr@%&l@@er follblvitiMize 18R NiinedGDBGED1e B. # 74- 7. 64

(m 4H), 1 39- 7,238 H) 8 (m 2H),
3. 50- 3. W‘%Fﬁm%ﬁj‘ @%)3‘3% (S(Hi% Z%n’%% 5’8{>47d”%%%(#§17%\5§) Zé%“éﬂél ML) +.
EXAVPLE 626-6.8BI(m,\L N4 £5-4.13mS2H), 4083+.02 Gn,@H), 3.60-3.46 (m, 1H), 3.45-3.10 (m, 7H), 2.97-2.80

4-[ci s- %mGHQMQEQthnQH%ﬂﬁQEHjhﬂgﬂgﬂﬁ;hyl benzyl ) - pi perazi ne-1-sulfonyl]-ind
an- 2- carboxyl i ¢ aci d conpound

4-[cis-2,6-dinmethyl-4-(4-trifl uoronethyl-benzyl)-pi perazine-1-sulfonyl]-ind
an-2-carboxy|ic acid was synthesE&KMWkEﬁﬂarding to the procedure in Exanple
95, using 4-(trifluoronethyl)-henz h de H NWR (400 MHz, CD3QOD) 6
7.78-7.62 (m 5H), 7.47 (d, 1 m 41 (s, 2H), 4.21-2.15 (m
2H), 3.52-3.36 (m 5H), 3.3 <25 4FD (d, 6H); LCM5 497.5
(M+1) +. EXAMPLE 97 O’\\o

OH
4-[cis-2,6~-Dimethyl-4-(4-triflucromethoxy-benzyl)-piperazine-1-sulfonyl]-indan-2-carboxylic acid

ey
Re!

OCF,

cis-3,5-Dimethyl-1-(4-trifluoromethoxy-benzyl)-piperazine: To a solution of 4-(triflucromethoxy)-
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
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 ethyl acetate (3 X 50 mL). The organic layer was
dried (N2,SO4) and concentrated to provide cis-3,5-dimethyl-1-(4-trifluoromethoxy-benzyl)-piperazine
(1.01 g, 80 %). 'HNMR (400 MHz, CD;0D) 8 7.42 (d, 2H), 7.23 (d, 2H), 3.54 (s, 2H), 2.98-2.88 (m, 2H),
2.82-2.74 (m, 2H), 1.69 (t, 2H), 1.05 (d, 6H); LCMS 289.5 M+,

Step 2
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N NJI ORS\OCF3 H

4-[4-(4-Trifluoronethyl -benzyl)-pi perazi ne-1-sul fonyl]-indan-2-carboxylic
aci d: Thewoenwuss74- [ 4- PCT/US2005/038418
(4-trifluoronethyl -benzyl) - pi perazine-I-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 WMHz, CD30OD) S 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 5 2-3.22 H: . L 469. 5 +. EXAMPLE
08 NH) R RSl R oAk i T S T S e Ay
4-[ 4-(4 e eammennd fricisexdnph - (A tiflysropethery Hisezy))-pigerpdnsriyshifonylhdedan-22 - car boxyl i ¢
aci d: Th&arﬁ&mmbiﬂld'aszlsynthesmed accm)dmg to the procedure in Example 79 using cis-3, delmethzyl 1-(4- b |
4-(4-trif uor g nz er n I ndan- car oxylic
gm <(1I was "W uom“ X% ?:’l’z%{?cpcp ST G Xe l B%H%O%Z“%fo%%&@w ?4 ¥%<(§hfﬁl)e /484 1k ng
pi per azi rYé9 72$-KHI\IWFQ 4200 2Nbi ; 21 @[ﬂmH)S 5p-320 47, 58D 3 813 1Vl JH), 73654 6H; d, 1H),

7.42-7. 3340t 1f, 41 (s, 2H), 3.54-3.48 (m 511), 3.46-3.35 (m‘2H)
3.32-3.22 (m 6H); LCMB 484.9 (Mr1)*. EXAMPLE 99 N O~ NN CF3 ~ OH

4-[cis-2,6-D nmethyl -4-(5-trifluor yridi n-2-y1)-pi perazine-|-sul fony
| I -i ndan-2-carboxylic acid Step % 9%

,N
e 3
O \\o

4-[cis-2,6-Dimethyl-4-(4-trifluoromethyl-benzyl)-piperazine-1-sulfonyl]-indan-2-carboxylic acid: The
compound 4-[cis-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, SH), 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

N
S’N\) /\©\CF

7N

3
o O

0
OH
4-[4-(4-Trifluoromethyl-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-(trifluoromethyl)-benzaldehyde . '"H NMR (400 MHz,
CD;0D) 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 (M+1)".

EXAMPLE 98

N ,
o0 CF4

OH
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2-Brono-pyridin-5-o0l: To a solution of 6-bronopyridin-3-ylboronic acid (9.5
g, 43.48 mmol) in THE (180 nL) was added oxydol (8.8 g, 98.35 muol)

dr opwi se wibt20oeatsstsri ng at 0 C. After 10 ninutes, aceti cpcaaisdoosh3gig, 93. 33
mmol ) was added dropwi se with stirring at 0 C. The resulting solution was
stirred overnight at roomtenperature. The product was precipitated after
addi tion of NaHSO3 and NaHCO3. The resulting solution was extracted with
Et OAc (3 x 80 nml-) and the organic layers were combined and dried over

g/g g%rmEg%qsgl%%gtmﬁﬁfygggﬁgﬁ%gkla% sutlfg?)% cFan—Z cgrngyﬁ /Qcido fThe compound 4-
2- Br omo-[seattiflfotarpthotystdapxyipqmyzing-thulfenyllinan?2- -serBylivkcid s sughetizghesceidne pl aced
6- br om)gé/ trh!e %BJ&&L{?’C i Exa(n%le@S Using va§176 MERMR, 4@%&%@09;@1 Tvane (0 BHY, 7G4 42. 86

mrol ) and tafl ori (1 i ng

sol uti orf% V\EMH%&?%(H‘ %ﬁu’ 4186 Bl %?’4 3&?&%‘8%?%’%%%? ?%?n%o% %2n3g£§r8 Hg%“ws

t enper at4ge.e(M#1lie reaction m xture was poured into ice water and
neutralized with saturated KOH Thevi@Stdot i ng solution was extracted with
Et OAc (100 ml x 2) and the organic |ayers conbined and dried over MySO4.
The sol vent was concentrat ed 'éo/r\ngN 3, 9% of
2-brono-5-(trifluoronmethoxy) |n 3/F3CB N NH D CC N 90 WO
2006/ 055187 PCT/ US2005/ 038418 X QJ
cis-3,5-Dinethyl-1-(5-tritHuoronmet Ro pyridi n-2-yl)-pi perazine: The
conpound ci s-3, 5-Di net hyl - 1QH (5-tri fl uor onet hoxy-pyri din-2-yl)-pi perazine
was Syntbl@l@h%gﬁméﬁﬁQr(idirﬂlgort)ﬂettaﬁ%yrfill’n@-@-@ﬁl-yi’p&aﬂﬁbsnd’ulfkk@!j-uldﬁn—Z-EXralimhceacﬁﬁ usi ng
2- brono-5 (trl f 1 uor omet hoxy) pyri di ne and ci s-2, 6-di met hyl pypi rerazine. Step
4 4- [c.siﬁéL—es Di m ethyl -4-(5-trifluo

romet hyl - py yl)-pi perazine-l-sulfo nyl] -ind an-2-carboxylic acid:
The compound

4-[cis-2g@-dintet hyl - 4- (5-trifluoronethyl -pyridin-2-yl)-piperazine-I|-sul fony
:El(-alrrgtjgnZ]B%m%%rylfqlﬁlIHX-gl 4 8%%01‘{\@%-@%{3 ﬁ%l%@%@eroﬁ]ggc@J Qg¥3t491n¥nbl?1nmcedure in

7,47-7. 4(280(%) wzq_i)ddedpxxz}gl (% 4 g 9g_%mm<é) W(SfaWIthls'uDllng % 0 ‘ﬁfteﬁ_@ nalélﬁtes aﬁﬁtlc
4. 12- 4. 0Qid(5% g, 35B3 mol Pies aidﬁﬁdrc(pW;se ) stirrBg 4 DG TRGreulipg Rjion B OBred dd, 1H),

2~‘9~§_ (C? ddv 1H?1t ‘at roon?’ t%m}gegaltureG II:Qe’proldlgﬂ(\‘,l}@as p@glglta@d Qt{t\éil' ;cbd'hon gm End]I@aQICO$ THO VA

resultmg solution was extracted with EtOAc (3 x 80 mL) and the organic layers were combined and dried

over MgS0Q,, The solvent was concentrated to give 7 g (88%) of 2-bromo- -pyridin-5-ol.

Step 2

/@OCF:&,
Br N/

2-Bromo-5-trifluoromethoxy-pyridine: Into a 50 mL sealed tube was placed 6-bromopyridin-3-ol (2.5 g,
14,37 mmol), perchloromethane (6.6 g, 42.86 mmol) and antimony pentafloride (101 g, 465.44 mmol). The
resulting solution was heated at 150 °C for 8 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 MgSOa, The solvent was concentrated

to afford 0.1g (2.9%) of 2-bromo-5-(trifluoromethoxy)pyridine.

Step 3

= ~

N
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Q SO
{5-[cis-2,6-Dinethyl-4-(4-trifluoronethoxy-phenyl)-piperazine-|-sulfonyll-b
enzo [b] wbi2o@hssts3-yl }- acetic acid: The conpound PCT/US2005/038418
{5-[cis-2,6-dinmethyl-4-(4-trifluoronethoxy-phenyl)-piperazi ne-I|-suifonyl]-
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) S 8.46 (s,

1H), 7.94 (d. 1H)., 7.84 (d, 1H), 7.73 (s, 1H) , 7.04 (d, . 6.81 (d, 2H),
4. 24- 4. 25‘3%%‘“‘?‘ ‘:1"é‘.”éfﬁf“’é"g’,‘*‘hi’%ﬁyr‘Z‘f%‘.zz"‘?&"o".e‘%‘h% M ?ﬂ)’?““‘g‘f‘%%t%‘ﬂ‘ﬁf%‘gw L 1.47
(d, 6H) ;(5-iiEMBorERRxOpyfiNi-2YH-PipEXAVPREyTiFiz®\a@Pding N theffyocedG@dGeriefl in

4-[ Ci s- ZexBndd 18Ry 1-br6nd-Sad tfubboh MK PPRIAY Ang bk b Ry ethplp@itihlrepi P €razi ne-1-s

ul fonyl | -i ndan- 2-carboxylic acid: The conpound
4-[cis-2,6-dinmethyl-4-(4-trifluoronethyl sul fanyl-phenyl)-piperazine-|-sulfo
nyl]- i ttad- 2- carboxylic acid was synthesized according to the procedure in

Exanpl e 436s-2,6.pkmh\@hyib-85-2ifioro iR L NYiR2-PRPiB&h AR - 18 Fonyl]-indan-2-carboxylic

1- br ono- ;(%rlfluor Ig hsugﬂ ngh%fben%ppea.f@ gNR g40q Ngtl C?BOD) S7.71
(a, 10y 23 Sy capgd o Symep i kg Do e SV gy
4. 06- 4. GRapenylicldelyl waBsysPesiz agQrd{ngrfo tiptjoced8re AMEXZMPQ7Y N NBEY40021H31 (dd, 1H),

2.82 (d . Y 1 87
2.7 i 4 5 BB L300 Ml R 200 05

3N N -0 0O
a4 (- TrRPDUGE StRe kgL By sy 3¢ era et TELPP ORI A P 168 boxyl i
aci d: Theo.goopBund 4-[ 4-
(-trifluoronethoxy-phenyl)-pi perazi ne-1|-sul fonyl]-indan-2-carboxylic acid
was synt hesized according to the _procedure in Exanple 26 using
1- br ono- 4- (tri f 1 uor onet hoxy)-beni*‘*é‘ﬁléfl."LEI VR (400 MHz, CD3OD) S 7.61 (d,

1H, 7.52 (d, 1H), 7.38 (t @ .10 (d, 2H), 6.96 (d, 2H), 3.59-3.54 (m
2H), 3.42-3.27 (m 3H), (MH)/;@NB)\470.9 (M+1) +. EXAMPLE 103
HO NN CFs
O//S\\o f

{5-[cis-2,6-Dimethyl-4-(4-trifluocromethoxy-phenyl)-piperazine-1-sulfonyl}-benzo[b}thiophen-3-yl}-
acetic acid: The compound {5-[cis-2,6-dimethyl-4-(4-trifluoromethoxy-phenyl)-piperazine-1-suifonyl]-
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, 2H),
3.27-3.25 (m, 2H), 2.56 (dd, 2H), 1.47 (d, 6H); LCMS 528.9 (M+1)",

EXAMPLE 101

OH
4-[cis-2,6-Dimethyl-4-(4-trifluoromethylsulfanyl-phenyl)-piperazine-1-sulfonyl]-indan-2-carboxylic
acid: The compound 4-[cis-2,6-dimethyl-4-(4-trifluoromethylsulfanyl-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)
87.71 (d, 1H), 7.50-7.44 (m, 3H), 7.33 (t, 1H), 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)".
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/ d ~N\V / N OdSAOHOO

6-[4- (2, 4-D chl oro-phenyl ) -ci s-2, 6-di net hyl - pi perazi ne-1-sul fonyl)-indan-1 -
car boxyl iwoaoeaissiBhe conpound PCT/US2005/038418

6- [ 4- (2, 4-di chl or o- phenyl ) -ci s- 2, 6-di net hyl - pi perazi ne-1-sul fonyl]-indan-1-
carboxylic acid was prepared foll owed the procedure for Exanple 26. 'H NWR
(400 MHz, CDCI3), S 7.90 (s, 1H), 7.72 (d, 1H), 7.36 (d, 1H, 7.35 (s,

1H, 7.10 (d, 1H, 6.80 (d, 1H, 4.25 (m 1H, 4,11 (m 2H, 3.17 (m 1H),
2.99 (m 3H), 2.64 (dd, 1H), Z%Z(AMPLE?i@ 1.55 (d, 6H). EXAMPLE 104 1CF3
~ /| SN C HOO

6-[cis-2,6-Dinethyl-4-(4-trifl uoromthyﬁr@%&-pi perazine-|-sul fonyl]-ind
an- 1-carboxylic acid: The conpound 6-[c , 6--df met hyl
-4-(4-trifluoronethyl - phenyl) per azi Né-T<sul fonyl ] -i ndan- 1- car boxyl ic
acid was prepared foll oned omegére for Exanple 26, 'H NVR (400 MHz,
CDC13), S 7.89 (s, 1H), 7.7 ] O’/SQ@ WO 2006/ 055187 PCT/ US2005/ 038418 1H),
7.42 (d, 2H), 7,32 (d, 1H, .78 (d, 2H, 4.26 (m 1H, 4.11 (in, 2H), 3.36
(in, 2H), 3.09 (m 1H), 2°%A (in, 1H), 2.83 (m 1H), 2.77 (m 1H), 2.44
(m 2H), 1.44 (d, 6H). EXAVPPE 105 CF3 N SN O- ~O OH

4-[cis- 211-[@ alﬂﬁ)trm&ﬁo%y-ﬁ_lﬁnhf fnfnlr%{eqr}ﬁwﬂyﬁ-mﬁnleﬂyalrﬁoxﬁlcQgﬁ'a"i-"lle@&nﬂou@w[Il onyl]-ind

an- 2- car boxylic acid
4-[ ci s- LEMBeRER Pheﬁll)(lﬂﬁefarmfl? ﬂﬁ?ﬁ%ﬂﬁﬁ'“"‘ﬁ’ﬂ’é‘/ﬁﬁﬂdw%W%%ﬂéc"l‘d‘@d‘l’ fonyl]-ind
an- 2- cartixgxogbdue in Exemgle ¥asing!-epas-¢drifuolomeriveg)-telvenep I oNEH 408 Miay CIERBNP! € 79.

"H NMR (847%1)5%“% ), 7%@ 7(1(§’d Ahs: 9ggd ?1% 3.51?- .54%5?2@1&,%;4&92 3130"') 7.30
4 3.
gﬁi) 1Hé 398°3 Lhfm. 8H LC Sé@%@d%& h)2 83 (dd, 1H)&? 1.48 (élgln, 6%;) 0 (

EXAMPLE 103

Cl
\’/\N/qj
N Ci
//S\\ j)
HO O 0 ‘

0]

6-{4-(2,4-Dichloro-phenyl)-cis-2,6-dimethyl-piperazine-1-sulfonyl]-indan-1-carboxylic acid: The
compound 6-[4-(2,4-dichloro-phenyl)-cis-2,6-dimethyl-piperazine-1-sulfonyl]-indan-1-carboxylic acid was
prepared followed the procedure for Example 26. 'H NMR (400 MHz, CDCl3), 8 7.90 (s, 1H), 7.72 (d, 1H),
7.36 (d, 1H), 7.35 (s, 1H), 7.10 (d, 1H), 6.80 (d, 1H), 4.25 (m, 1H), 4,11 (in, 2H), 3,17 (m, 1H), 2.99 (m,
3H), 2.64 (dd, 1H), 2.47 (m, 3H), 1.55 (d, 6H).

EXAMPLE 104

YN
_N
A \H
HO O 0

0

6-[cis-2,6-Dimethyl-4-(4-trifluoromethyl-phenyl)-piperazine-1-sulfonylj-indan-1-carboxylic acid: The
compound 6-[cis-2,6-dimethyl-4-(4-trifluoromethyl-phenyl)-piperazine-1-sulfonyl]-indan-1-carboxylic acid
was prepared followed the procedure for Example 26. '"H NMR (400 MHz, CDCl3), 6 7.89 (s, 1H), 7.77 (d,
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EXAMPLE 106 O HO~-- O= SII O~/N s

4-[4-(4-tert-Butyl -phenyl)-cis-2, 6-di net hyl - pi perazi ne-1-sul fonyl]-indan- 2-
car boxyl iwoaeceshssfdrep 1 HN N PCT/US2005/038418
1-(4-tert-Butyl-phenyl)-cis-3,5-dinethyl -pi perazine: To a solution of
cis-2,6-di nethyl piperazine (lg, 8.7 mml) in toluene (35 nL) was added
4-(tert-butyl)bronobenzene (1.86 g, 8.7 mol), followed by BINAP (0.81 g,
1.3 mol) and t-BuONa (1.5 g, 15.6 nmol) in one portion each. The resulting

t t I 79 g,
6"37“%emﬂ””"‘5“’j@%§§?’%d. R e L O R0 OO o

The react(l%dﬁ)’ Tt WHM G814 (P 66f‘r§t%ﬁperature and extracted with

et hyl acetate (3x 100 nL), washed with water (Ix 100nL), and brine (1x 50

m.), dried over Na2SO4 and conceBX&¥PBE145n vacuo. The residue was purified

by silica gel columm chromatography (0-20% qu-,lzl n di chl oromet hane) to

afford 0.8 g 1-(4-tert-Butyl-phenyl)- CIS 3 |rrethyl pi perazine. IH NVR 93

WD 2006/ 055187 PCT/ US2005/ 0384 (4 DC13) S 7.29-7.26 (m 2H),

6.88-6.86 (m 2H), 3,49-3.46 ( H) , 3 8- 3. 00 (in, 2H), 2.33 2.27 (m

2H), 2.15 (1H, br), 1.29 (s, d, 6H). Step 2

4-14-(4-tert-Butyl - phenyl)-ci Ondit hyI - pi perazi ne-1-sul fonyl]-indan- 2-

carboxylic acid: The conp

4-[4-(4-tert-butyl - phenyl)-cos- 2, 6-di met hyl - pi perazi ne-1| -sul fonyl ] -i ndan- 2-

(é)G(.I‘ boryl H-Qeisepd- Dimetvplss- (E-Yﬂiﬂdaﬁﬁieﬁl@@hiaﬁy@)%ﬂidi@e ﬁ.-@ulfoﬂﬁ]-ﬂ&dﬂ@%ﬂbﬁo e Wid:i1gd in
anpl e r.a :

(a0t or BT AR R e DR B i st ep 1

above. pqquﬂmpregp@gfollw the OO )afogExampl?P (I@NM]_(H)OO MHzAGDQIA § 7.7HF,, 1HY, 738 (t

%H)54 (7d2€h 10, 7.0k, 1157 &l(d (16, 624, 214, ﬂz@rﬂégﬂwﬂm , 1) V358 (E}ldg% 1H§2 3(;1)21 T
5?)%811%]1 %@%(&ﬁ%é%‘gﬁ% ‘&é‘%A LE 107 o HO OA-N N CF3

EXAMPLE 106

4-[4-(4-tert-Butyl-phenyl)-cis-2,6-dimethyl-piperazine-1-sulfonyl]-indan-2-carboxylic acid
Step 1

v
)J:E

1-(4-tert-Butyl-phenyl)-cis-3,5-dimethyl-piperazine: To a solution of cis-2,6-dimethylpiperazine (1 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 (1x 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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4-14-(4-Cilo ro-5-triflu o ronethyl-pyridin-2-yl)-cis-2,6-dinethyl-pip er
azine-l-s ulfo nyl] -indan-2- carboxylic acid Step 1 C OH C N

(4, 6- Di chWworeegussisdi n- 3-yl ) -met hanol : To Iithi um al um nearhsdenisdss«. 4 g,

64 mmol ) and alum num chloride (17 g, 128 mml) in Et,,0 (200 nL) at 0 C
was added a sol ution of nethyl 4,6-dichloronicotinate (13.1g, 64 nmol) in
Et 20 (100 nm.) dropwise with stirring. The resulting solution was heated at
reflux for one hour. The reaction m xture was quenched with 100 nlL of

H20/ice. The resulting solution was extracted wih C ( 00 nmL). The
or gani ¢ #QyEfzsCRep & 78%71‘%4 (ﬁ‘e%ﬁ)’ 804 (B e 3ﬁ3§§%ﬁ“’§hb3'g%§®c@nﬁ)é(3§d in vacuo
to af f onth74m,39), 0438001, W), 1.6, 60 L chdoarppyr i di n- 3-yl ) met hanol . Step 2 C CC13
Cl N 94 WD 2006/ 055187 PCT/ US2005/ 038418

2,4-Dichloro-5-trichloromethyl -pyridine: To a sol ution of

(4 6- di ¥3ropyridin-3-yl)nethanol (7 g, 39 mmol) in CCl4 (200 nl), was
added s uglfiig-tglt-BaktyC-phenyl)-de2,4-diRithfitpip echziopWhsgonylf-indant darbokyligacidFhe resul ti ng

solutio t A 4 y . o Lansend sat ed and
the pH %@ﬂ%ﬂg@tﬁ@ (43‘&%'&}1 é)h'@ﬁyl?(y?ﬁ@gﬁgt?l;[fllpggg 1 X, O HES CABE0 e g

sol ut i ori”a@vé}@th%s%?‘? e URE twh‘f WOQE%/‘E‘SA?}‘“‘C‘? gk ’iaﬁ’@g )ls%ﬁ‘ga?eﬁe"(‘i %’f.’\f2y aaﬁﬂéne ayers were
conbi nedastarrhdd tH4-ed Baylehenig 2 SOB dinifihg-pipersdimk obtaineisirquustenf § @bdvebyld NMRc@gel

l m,
SO4U31I"ICh r’o ﬁg:ﬁg}a? 1?197@"5 Ldoh% ’;'342@ quf, 5394, ©f), 6.81 (d, 2H), 4.16-4.14 (m, 1H),

or Il
2, 4-Di o HIB a0 o P%Qﬁr%ﬂééﬁﬁ 6{5]5%’%%??17«3‘5‘1 A‘§>1§89 (g‘lgé)egf“& Fﬁgg)iz‘} ed with
nltrogemzawpla)l ning 2,4- dichloro-5-(trichloronethyl)-pyridine (0.9g, 3.00
mol ) and SbF5 (7 g, 30.00 mml) was heated at 150 C for | h. The reaction
m xture was cool ed and quenched by the (OJI%M ng 50 g of H20/ice after
cooling. The pH was adjusted to%‘ﬁ’—l@) 3 he addition of NaHCO3. The
resulting solution was extracted with EtOAc (2 x 100 nmL). The conbi ned
organic layers were dried with MySQ4 and concentrated in vacuo to give 0,5
g (62% of 2,4-dichloro-5-{ bnet hyl ) -pyridine. Step 4

HO

Cl
4-[4-(4-Chloro-S-triﬂuoromethyl—pyridin-Z-yl)-cis-2,6-dimethyl—piperazine-l-sulfonyI]-indan-Z—
carbexylic acid

Step 1
cl

l\ OH

7

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 methyl 4,6-dichloronicotinate
(13.1g, 64 mmol) in Et;O (100 mL) dropwise with stirring, The resulting solution was heated at reflux for
one hour. The reaction mixture was quenched with 100 mL of H,O/ice. The resulting solution was
extracted with EtOAc (2 X 500 mL). The organic layers were combined, dried over Na;SO4and
concentrated in vacuo to afford 4.5g (43%) of (4,6-dichloropyridin-3-yl)methanol.

Step 2
Cl

| X CCI3

Cl N

~
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Cl HNNNCF3 1--'
1-(4-Chloro-5-trifluoronethyl-pyridin-2-yl)-cis-3,5-dinethyl -piperazi ne:

2, 4- di chlwoeebsosétsri f | uor omet hyl ) pyri di ne (800 ng, 3. 70 PanmisPo05/038418

2, 6-di net hyl pi perazine (800 ng, 7.14 mmol ), and K2CGB (1.0 g, 7.25 mmol)
were added to dinethylformam de (15 nL). The resulting solution was heated
for 2h at 140 T. The reaction m xture was then quenched by the addi ng 50
mL -of ice-water and extracted with EtQAc (50 nlL). The organic | ayers were

conbi neq 46& loqo g?qchﬁr(}?,{em'vﬁ,§%fne 'Poea s%llo IOH%F{AJI 6VX?C§101%§/11%%@'[ E)%Etﬁqol (%‘% t he 9 (18%

resi due Was puri
of 1- (4-&Hdr %015(200(rt11r)4 s P‘iﬁ%‘trﬂwcb prife (189 HeLdparyisy wigh S@Ugg I resuling
5- di et hyliph pfesrlﬁﬁédl'h& eﬂﬁto@@mﬁn The mixture was concentrated and the pH was adjusted to pH 8 by

4- [ 4- ( 4- the a!i(gtl ﬁ ]pgl}I] tl-{% 2?’]&8 FTQJT‘gSRIPX%SOEMJH v«{!g Q(trgctex(kjwltﬁ tlﬁéxcgz )(6106i mg)gaﬁ’)pt\’{l!e pl p

erazine- 1-su I C acl

4-[ 4- ( 4- oaqmlbhaﬁrsauetercpmbl% ﬁwrﬁéfwf@bgﬁpp dhfesplug vas ppified Eysw%ﬁdrﬁéltlﬁm

pi per azichemitogSdphyf 10 Bydrd .2 nd2e0) 2 2,g-aichex-yktrichlcadiechyNysdif epar ed according to
the procedure outlined in Exanple 79 using indane-2-carboxylic acid mnethyl
ester, 1H NWVR (CD3OD) S 8.26 (s, 1 H, 7.67 (d, 1 H, 7.42 (d, 1 H, 7.29
(t, 1 I—Ds—t@é 86 (s, 1 H 4.22 (m 1 H, 4.08 (d, 2 H, 3.52 (d, 2 H, 3,34

(m 2 H, 324 (m 2 H, 3.17 (dd, 2 H), 1.36 (d, 6 H. 95 WD 2006/ 055187
PCT/uszooaf}?fﬁﬁa EXAMPLE 108 O1 \ H2N O/ N I\,,N | aOCF3

4-[ci s- 2y met hyl - 4- (4-trifl uoronet hoxy-phenyl) - pi perazine-1-sulfonyl]-in
dan- 2-carboxylic acid amde. Thionyl chloride (42 L, 0.577 mml) was added
to 4- [Cilg-lgcl@orgl-ismqqyjmmy(wﬂ@mpf,{\m@mg.rﬁeqleﬁ@)bypurged with nitrogen containing 2,4-

phenyl) dmﬂlal%rsquicm@mrha@glpgwl(d ol NEdARID26EHRO1 Y] 3000 aﬁblﬁwés%@%dagso@ 502 nmol )
in THE ( n ﬁt ure was

0
t hen di sf%deb%afeimH"“fﬂﬁurf X asrﬁfj’le aﬁﬁquﬁﬁgﬁﬁ 4 &‘Fha(ﬁ % o&?@gom(eﬁ%ﬁ ¢ n%/\gle Padded. The
cl oudy brapwipsisbio gty theadditn pf Nagi§Of. dhe resnltlmﬁdiumnowai:xt@teﬁ with EPdo A x

t enper atiyg§ gr). TIIEQ@m@IQh wfanma \4@%& BE8 wEPRESS) bf EboRentaadi P bigedo by silica gel
(tr

colum chr, di chl oronet hane) to afford
4-[cis- 56263%‘8% L Oio?lftPXl)lPSFC‘%{??et hoxy- phenyl ) - pi pez azi ne-1-sul fonyl ] -

i ndan- 2-carboxylic acid am de (190 ng, 76 %9. 'H NVMR (400 MHz, CD30D) 6
ppm 7 7516(4d 1H) 7. 47 (d, 1H), 7.34 (t, 1H), 7.10 (d, 2H), 6.94-6.91 (m
2H) m otH), 4.05-3.90 (m 1H), 3.54 (d, 2H), 3.41-3.21 (m

5H), 2 77 2. 68 (dd 1H), 1.51 (d, 3H), 1,49 (d, 3H). LCMs: 498.7
(M+1) + EXANP 09/ CFs

1-(4-Chloro-5-trifluoromethyl-pyridin-2-yl)-cis-3,5-dimethyl-piperazine: 24-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
EtOAc (50 mL). The organic layers were combined and dried over MgSO,. The solvent was concentrated
and the residue was purified using silica gel column chromatography to 0.2 g (18%) of 1-(4-chioro-5-
(trifluoromethyl)pyridine-2-yl)-cis-3,5-dimethylpiperazine.

Step 5
4-[4-(4-Chloro-5-trifluoromethyl-pyridin-2-yl)-cis-2,6-dimethyl-piperazine-1-sulfonyl}-indan-2-

carboxylic acid: The compound 4-[4-(4-Chloro-5-trifluoromethyl-pyridin-2-yl)-cis-2,6-dimethyl-
piperazine-1-sulfonyl}-indan-2-carboxylic acid was prepared according to the procedure outlined in
Example 79 using indane-2-carboxylic acid methyl ester, "H NMR (CD;0D) & 8.26 (s, 1 H), 7.67 (d, 1 H),
7.42(d, 1 H), 7.29 (t, 1 H), 6.86 (s, 1 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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NNNN ' OSNNIL:~0OCF3 cis-2,6-Dinethyl-1- [2-(1

Htetrazol -5-yl)-indane-4-sulfo nyl] -4-(4-trifluoro netlio

xy- phenylwepo@asssrne Step 1 N= 1~ OOS. N NI OCF3 PCT/US2005/038418
4-[cis-2,6-Dinmethyl-4-(4-trifluo romethoxy-phenyl)-pip

erazine-|-sul fonyl]-indan-2-carbonitrile. Triethylamne (200 L, 1.4349
nmol ) and phosphorus oxychloride (74 L, 0.7939 mmol) were added to a

sol ution of

4-[cis-2,6-dinmethyl-4-(4-trifluo - phenyl ) - pi perazi ne-1-sul fonyl]-in
dan- 2-carboxylic acid am de (25%%%8%&05 mol ) in dichloroethane (3

m.). The reaction was stirfRed i at room 96 WO 2006/ 055187

PCT/ US2005/ 038418 t enper at AT € directly purified by silica gel columm
chr omat ogr aphy (0-50 % Eth@Nc in he angs) to afford

4-[cis-2,6-di nethyl -4-(4- tr|qu0® }%Ry phenyl) pi perazine-|-sulfonyl]-in
dan-2-carbonitri|e (23 ny, % S1H N (400 MHz, CD30D) 6 ppm 7.77 (d, |
H, 7.54 (d, | H, 7.42 (t, | , 6.93 (d, 2H), 4.20-4,00
(m 2H), 3.65-3.60 (in, 1H), 360340 , 3.40-3.20 (m 4H),

2.80-2.60 (m 2H), 1.50 (d, 6H). LCIVB 48 0q%1)+ Step 2 NN Il N N, N

h: 308 N P i R RN ey BB 88 e o
a sol ut |agnde0ﬁ“ hionyl chloride (42 pL, 0.577 mmol) was added to 4-[cis-2,6- dlmethyl 4-(4-trifluoromethoxy-
4-[cis- %m@wﬂkﬁﬁhﬂMhsﬂﬁﬁﬂ?&&&ﬁkﬁﬂﬁﬁﬁﬁ&@@&&m@b@@%&&dphp@ﬁ@&hﬂ&ﬁbC&H|f0ny|]-
e 2 BN S T o0 ML o 0G0 AT 80
0. 0377 rBAfIu)-) waf h@edr éfamlw@nbrwrmmh@ waasirred ﬁorrarn edlitenal 108 r@ﬂftmpe@@reh
The solution was then concentrated and purified by silica gel column chromatography (0-20 % MeOH in
dichloromethane) to afford 4-[cis-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 (d,
1H), 7.34 (t, 1H), 7.10 (d, ZH‘), 6.94-6.91 (m, 2H), 4.20-4.14 (m, 1H), 4.05-3.90 (m, 1H), 3.54 (d, 2H),
3.41-3.21 (m, 5H), 2.77 (dd, 1H), 2.68 (dd, 1H), 1.51 (d, 3H), 1.49 (d, 3H). LCMS: 498.7 (M+1)".

EXAMPLE 109

A
\[::1\00F3

cis-2,6-Dimethyl-1-[2-(1H-tetrazol-5-yl)-indane-4-sulfonyl]-4-(4-triftuoromethoxy-phenyl)-piperazine
Step 1

L
OCF;

4-[cis-2,6-Dimethyl-4-(4-trifluoromethoxy-phenyl)-piperazine-1-sulfonyl]-indan-2-carbonitrile.
Triethylamine (200 pL, 1.4349 mmol) 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-sulfonylJ-indan-2-carboxylic

acid amide (254 mg, 0.5105 mmol) in dichloroethane (3 mL). The reaction was stirred for 4 h at room
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upon which an additional amount of dibutyltin oxide (13 ng, 0.0281 nmol)

and azidotrinethylsilane (25 L, 0.1884 mmol) was added and stirred at 105

C for 4 hwobhe/ssmetion m xture was cool ed to room tenperaiseeos/odsadst hen

directly purified by silica gel colum chromatography (0-10 % MeCH in

di chl oronet hane) to afford

cis-2,6-dinmethyl-1-[2-(1Htetrazol -5-yl)-indane-4-sul fonyl]-4-(4-

trifI uor oret hoxy- phenyl ) - pi per azi ne (14 ng, 61 % . I H NWR (400 M—Iz, CD30D)
o .90 (d

2H) "4 ﬁnpﬂr(%f t‘?ﬁf‘f%%?“r‘%edéb“ agg b"iﬂ%“ °?r§‘g“‘§%g”§w5‘3 5{/"%?%”” X FQ“’% 83,31 (m

3H), 2. Gferd4G@s-LaimEhi)-4- (@tnﬂ@rc@rdtho)@myenylll@mazn@23ulfpmylklrw@&)2#aerWEE 110 S N

OCF3 0 . Jo). HENMR (46d ﬁH;Zcﬁﬂii) sy b @1 tsh idf i}gmnm@t}ho»(m(d)zﬂ),é% _

gg%lotngld RES 330066 Lo 58 8o ki 185953 o, 18! LRNER (344} hzo- 36688, Gmct d- - The

{5-[ ci s-12064, GROMBCHP] 4840 M=y i f | uor omet hoxy- benzyl ) - pi per azi ne-1 -sul fonyl ] -

benzo[ b] t hi ophen-3-yl}-acetic acid was synthesized according to the

procedure in Exanple 37 using (5-

chl orosuﬁ%nyl benzo[ b] t hi ophen- 3 yl)-acetic acid nmethyl ester and

cis-3,5-dinmethyl-1-(4 trif y- benzyl ) - pi perazi ne from Exanpl e 95,

Step 1. IH NWR (400 MHz, & 18. (s, 97 WD 2006/ 055187

PCT/ US2005/ 038418 1H), 7.9 7.88-7.80 (m 2H), 7.57 (d, 2H), 7.28

(d, 2H), 4.60-4.50 (in, 2H), 4.3®F sN , 3.97 (s, 2H), 3.38-3.28 (m

2H), 2.74-2.64 (m 2H), 1.55 (d, M)\I/_ 542.9 (M+l)+. EXAMPLE 111 N C

NOSC O-O0™

4-1-3(3, 4-Di chl oro-benzyl ) -ci s- 2, 6-di net ;Qﬁd&@g azi ne-1-sul fonyl ] -i ndai n-2

-carboxylic acid: The conpound

4- [ - 3( 3, ods-2fi-miltle Dy lk-RE1TE (eirhzold-g)-Dil Gre dismtbihiii-(prifememitivay-phegyll-f onyl | - i ndai n- 2

-carb Oxy;lqkegazﬁig 6o 2 WRBonIY A cﬂ@%‘ d%‘ﬁequﬁ& Qf flloReheth & Kjf%%ylpﬁ%aﬁg&ﬁ ﬁﬂﬂoxﬂ/l Exanpl e 95

3,4 benzal d 1
757" (o, mghap e ee%é%@ﬁ@%wﬁm g PR 0

tyltmlf)x lﬂm%é) 0?51 (d, 1H),
4.18-4. Oﬂ.mc(l)‘and dAdptrimBth@GaB® (Y0, 06377 mﬁi)ol) BheH@etBn ROktufq wes stiief) at 105, °GGr 20 180 (m
2. 5LB612W1’§(91 a(l Qaditigﬁ) amo&nt gigdit(ugrltin ogh@(;w rl&é;W@ZS‘i %gnog al(dMi'llatr'i'methylsilane 5
uL, 0.1884 mmol) was added and stirred at 105 °C for 4 h. The reaction mixture was cooled to room
" temperature and then directly purified by silica gel column chromatography (0-10 % MeOH 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) & 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+1)",
EXAMPLE 110

S Y\N

\ N
o o//s\\o OCF3
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-trifluoromethoxy-benzyl)-piperazine-1-sulfonyl]-
benzo[b]thiophen-3-yl}-acetic acid was synthesized according to the procedure in Example 37 using (5-
chlorosulfonyl-benzo[b]thiophen-3-yl)-acetic acid methyl ester and cis-3,5-dimethyl-1-(4-

triﬂuoromethoxy—benzyl)-pipcrazine from Example 95, Step 1. "H NMR (400 MHz, CD;0D) & 8.48 (s,
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EXAMPLE 112 OHO OSSN~ ONIp O CF3

4-[4-(3-Trifluonet hoxy-phenyl) - pi perazi ne-1-sul fonyl]-indan-2-carboxylic
acid St ewoho§d@B8s@7CF3 Tol uene-4-sul fonic acid trifluorgomishylsosstier: To a
solution of 2,2,2-trifluoroethanol (5 g, 50,00 nmol) in nethylene chloride
(20 nmL.) was added 4-net hyl benzene-|-sul fonyl chloride (9.4 g, 49.21 mmol).
Triethylamne (15 g, 148.51 mmpol) was added and the resulting solution was
stirred overnight. Water (50nL) was added and the resulting solution was
extracted with net @ylene chloride (2 X 20 nL). The 98 WD 2006/ 055187

PCT/ US2008) 638@118D: 781150 e dHb 7-&/afi26D: 178§ € ED10E- 50 f.eHD: ¢ RSB B-9Afid

concent r atpa33-n2s(@actH), 1 @-2ak (02H), 165 @, dHf,8.CRR)s4n$ (12, 2 tri fluoroethyl 4-m
et hyl b enzenesul fonate. Step 2 Br F3C,---10
1-Bronp-3-(2,2,2-trifluoroethoxy)BeRr®nRi11T0 a solution of
2,2,2-trifluoroethyl 4- nethylbenzenesulfonate (3 9, 11.81 mmol) in
dlnethylfornanlde (20 nL) was @a4 . C! (1 g, 5.78 mol) and
NaOH (500 ng, 12.50 nmol). The on was stirred at 100 C for
3h. The reaction mxture wa

de” (P X*50 nl), The conbined organic |ayers
were dried (Na2SO4) and cofegntrated, and the residue purified by silica
gel colum chromat ography (1:20 Et OAc/ petroleumether) to provide 1.1 g
(31% of 41-3C¥rRishinrgbengyd)-chs-26-dimethflipiperagin¢-hentpinl-indrireherrbo@ylispei® The

E)l { 4| [ 3- (chnpgurﬁ"lt[-ﬁtﬁd-d}tﬂlroﬁb't@ﬁzb@&y}2 sRReMYLp]peliiRar ﬁ@él@l@-lnﬁ&l&ﬂlﬂ?&?ﬁﬁk kad ndan- 2- car
oxy ic aci

4-{4-[3- (22" tlieSle o5, a?cf)rgg?%%hetp SV I RETRT P Ere AT psbepzaldve 0n1§7 MM ndan- 2- car
boxyllc PMHM%PC%&%%%KQQHEEEHFdHh@ﬁﬁbﬁﬂheﬂﬁfﬁééé&ﬁeZHuﬂB8ﬁédmiﬁﬁExaane
26 u5| ng 4i1 felan@r, Z0)cag0kB0nYh, 16,3608 2@, byl 2. B 88 1m, 25), KL sNVRY &nCEi%CDh @ 7-61 (d,

, 7014 (1, 1 6.60 (dd, 1 H), t . 6.4
(dd 1k§§)£§1“§1%9?31‘49 (356(H)m 2H)(335(|r;1|)2H) ng(lr;?SH).

EXAMPLE 112

CF3
4-[4-(3-Trifluomethoxy-phenyl)-piperazine-1-sulfonyl]-indan-2-carboxylic acid

Step 1

05"
CF3

Toluene-4-sulfonic acid trifluoromethyl 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 (9.4 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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EXAMPLE 113 O HO OOS\N~ ON O CF3 Step | 0 CF3 99 WO 2006/ 055187

PCT/ US2005/ 038418 1-1odo-3-(trifl uoronethoxy)benzene: To

3-(trifl wwooumtdssmy) benzenamine (17.7 g, 100.00 nmmol) wasT/BdEs@d31$0! ution
of NaNQ2 (7.4 g, 115.62 muol) in H2O (80 m ). H2S04 (25 g, 250.00 mmol) was
added dropwse with stirring at -5 C. The resulting solution was kept at
-5 Cfor 15 mnutes, To this solution was added a solution of KI (20 g,
120.48 mml) in H20 (60 m) dropvvi se The resulting solution was stirred

over ni ght npeL tracte Wt h 0Q nlL), The
conbi ned coo]?%neagr am“a;' e?vgr%ryedg\] edco\?\/lce eﬂla m%fﬁfdg%g éggé HEp> dri ed

over Na, "gmaroghg4- @@h}é@ﬁ%ﬁ?e@tl@eﬁtq n vacuo. The residue was purifi ed by silica
gel col usepehromat ography to afford 4.0 g (14% of 1-iodo-3 (trifluorom
et hoxy)b enzene. _Step 2

4-14-(3-Trif '%hoxy phenyl ) - pi perazi ne-I| -sul fonyl ] -i ndan- 2- car boxylic
acid. The co nd 4-[4-

(3-Trifluomet Hoxy- phenyl) - pi perazi ne-1-sul fonyl ] -i ndan- 2- carboxylic acid
was prepdied4&tcording to the procedure outlined in Exanple 26 using

i ndane- 2- carboxylic acid nethyl ester. "HNW (CD3CD) S 7.61 (dd, 1 H),
7.52 (dd, 1 H, 7.39 (t, | |—2 7,26 (t, 1 H, 6,90 (dd, 1 H, 6.78 (s, |
H, 6,69 l(l?tﬂﬁno-%(qu)z-trlgug@tlpm) e2zenH)To agolg@gn (bfrﬁZ 22tr1ﬂ-1)oroet3y12,4 (m 8 H). EXAMPLE
114 0 1\methibdakatdNnfondtdN3 ), 11,81 mfdolnAimethylformamide (20 mL) was added 3-b1omophenol (1g,

4-{4- [ 4- (5%8 ﬁmgljl_ i INfa.(!)ILII ﬁp@m%é??&l‘x&olp hﬁln}{esdltm% d?lﬁx%r?\%lasrgtured at 1%!) I Ofn ]’fhle ndan 2-car

boxyl i c aci

4-{4-] 4- (@20“2“ letpfwaf WSrBy HERYAne Prief )0 pLighdratraicd wih hetsish¢ aiwilld G Xrilan- 2- car

lﬁ)z(yl ic at) drh\as\aﬁlbmarcﬁa@ale RGkracEQNed (Imgvsbg aﬂdf&encaﬁx%cﬁdwﬂ% r&id Jupgd vy n Exanpl e
usin r .

1-[4- (2, %IIJ’Za ﬁ%‘%‘%&"g& 'ﬁ%%’& 1%hé@jfidy °petb°|535%ret5 rft Bmv‘dﬁa—ﬁwﬁ#z‘ PEDBBReE 7. 61 (dd,

1H, 7. chaﬂumfthw)benzvlesg (m 4 H 4.41 (g, 2 H, 3.56 (in, 2 H, 3.37

(in, 2 H, 3.20(m 4 H), 3.10 (m 4 H. EXAWPLE 115

Step 3

4-{4-[3-(2,2,2-triﬂuoro-ethoxy)—phenyl]-piperazine—l-sulfonyl}-indan—Z-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) § 7.61 (d, 1 H), 7.52 (d, 1 H), 7.14 (t, 1 H), 6.60 (dd, 1 H), 6,54 (t, 1 H), 6.47 (dd, 1 H),
4.45 (g, 2 H), 3.56 (m, 2 H), 3.35 (m, 2 H), 3.21 (m, 8 H).

EXAMPLE 113
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"-f'"N\ OCF3 N O OH 100 WO 2006/ 055187 PCT/ US2005/ 038418
4-[cis-2,6-Dinmethyl-4-(3-trifl uoronmethoxyphenyl)-pi perazi ne-1-sulfonyl]-ind
an- 2- car beeybeiswsaszd. The title conpound was prepared aecongkengossig he
procedure outlined in Exanple 113 using indane-2- carboxylic acid nethyl
ester and cis-3,5-dinethyl-1-(3-trifluoronethoxy-phenyl)-piperazine. 'H NWR
(CD30D) 8 7.71 (d, 1 H), 7.46 (d, 1 H, 7.34 (t, 1 H, 7.25 (t, 1 H, 6.85
(dd, 1 H, 6.87 (s, 1 H, 6.67 (d, 1 H, 4.18 (in, 1 H, 4,03 (m 1 H,

3.53 (d, 1 3.41 (m 2 33D . 2.81 , 73 (dd, 2
5o § Cagopabnioryme etk 118 0l fmeReiepate (e et /2

4-[ 2S, 53403 petiyt of MNaKGo-(7 4 .11 LS morrBtihEHO-(BR/mY. diROA25/4, 35080 pereB #pyrddel- sul f onyl ]
-1 ndan- Zﬁ'&@@'fsmeyslﬁj’rﬁg ACd @ TRt solution was kept at -5 °C for 15 minutes, To this solution

02 ol st T U D asigrne i

2S, 5S- distieddlvydraight geromzenmperatdie ydcrierotedmitdO£(2 & 1§0 mB). Fhewepbiyied opggtiassi um

C a{ bon atl%/fers (Vgrs Q/g@ed \Jﬂ% Nﬂml/l){zo (Qﬂ@o QM,: dl(flla lomr-}\lzaz!s\?;raﬂd &bﬁ(lféﬂtfhdad atvadO0THe under

nitrogen for 9.5 h, e mxture wa 0 0 o .rpomtenperature,

filtered®iHt 8??@}?1@"% Sﬂléa%a%OLmef’lﬁ:r?ﬁ’%orggﬁlgtt%%ﬁ’g,4'06{;&%9@81;1%@%%'?& ed in vacua.

The r esi(didecrywsthoplirenfeieed by silica gel chromatography (1:0-34:1;

di chl or onet hane: net hanol ) to give

2S, 5S-dijret hyl -1 - (5-trifluoronethyl-pyridin-2-yl)-piperazine: M5 (EST):

259, 8 (M. “Step 2 4-

[ 2S, 5S- Di-Hed-Hxifluohehbrytphprfy)) et hsulomyirinddnd=cprbyyylic §5idg Thy cgmpayad 4-[4-

|4 sm fOrtyjrlli1]:[11oﬂ]@tlﬁ&y%ge%])s%}ze%ﬁigbQ&Nfbl})yﬁ—indlal_c.k-darﬁﬁﬁsgih};(did \ﬁﬁ})l@ﬁ&ﬁﬁdé&&ﬂﬂﬂ@lbiﬂ&ﬂ oB o1
-chl orosul f onyl - i ndan- , S)-carboxylic ac t hyl, , 0,

mol ) ariadocqqg'r:e otlténeﬁtr)E%e g&aégnﬁge-ﬁc%b&(y&f 7 eg]fy CStClY HEE&%&D;@%§Q7%®

2S, 5S- di (a@t Hy,l7-5k ¢dd 5-H)r1.30 Koo Tt (hy . 69 {ddi i 263813 1 Hpp peidadime 6183 ny, 0.58

nmol ), tﬁ)i,g&%!ﬂqgi’gg(glpgéo m., 2.2 mol) and THE (8 nL) at to room

tenperature under nitrogen. After 2 h, silica gel was added, and the

m xture was concentrated in vacuo. Purification by silica gel

chromat ography (99: 1--*9:1; CHZCEXMM&Ed4) gave 4-[2S, 5S-di net hyl - 4- (5-

trifluoronethyl-pyridin-2-yl)-piperazine-I|-sulfonyl]-indan-2(R, S)-carboxyli

c acid nmethyl ester: M5 (gSI): 498.5 (MtH). Step 3

HO

0]
/S‘N

/ﬁ
A
/\: ~07 T CF,

4-{4-[4-(2,2,2-Triﬂuoro-ethoxy)-phenyl]-piperazine-l-sulfonyl]-indan-z-carboxylic acid: The

~ 7

O

compound 4~ {4-[4-(2,2,2-Trifluoro-ethoxy)-phenyl]-piperazine-1-sulfonyl}-indan-2-carboxylic acid was
prepared according to the procedure outlined in Example 112 using indane-2-carboxylic acid methyl ester
and 1-]4-(2,2,2-trifluoro-ethoxy)-phenyl]-piperazine. "H NMR (CD;0D) § 7.61 (dd, 1 H), 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

N : ~OCF,
N
O//S\\O

OH
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4-12S,5S-Di met hyl -4-(5-trifluoromethyl-pyridin-2-yl)-pip
erazine-|l-sulfonyl] -indan-2(R, S)-carboxylic acid: A m xture of

4-[ 2S, 5S-Wormeiddnsstsd- (5-tri fl uoronet hyl - pyri di n-2-yl) - pi peraskasnbs4ssil f onyl ]
-indan-2- carboxylic acid nethyl ester (97 ng, 0.19 mmol), INLIOH (2 nm),
tetrahydrofuran (8 nlL), and nethanol (2 nlL) was stirred at to room
tenperature for 2 h. The reaction was poured into IN HO (40 nL) and
extracted with ethyl acetate (40 nL x 2). The conbi ned organi c extracts
\(l:\gll:lgeg{ :.‘ﬁ?‘s é%lﬂl}ﬁn%ﬁ ?g 63 %%901‘%19&110 phery%G;( p0e§a§i11§ Z-SIE) g&l}&@z&%!a%%?y?%gmd

4-[ 2S, 5 iiteepRRaundgras srertaf ﬁqceiélrl@tﬁﬁﬂpﬁg??eﬁw?qﬂal?#fnﬁzwyeibi Y588 @9fré- | - sul f onyl |
- i ndan-c2b&yH) acid atetageytbriatd e, 3diméiyl- NERri {b@thefibiz;phdopBpdbyne. '8 NME6 (s, 1H),

8 12 (SB(EEJQI]J)S 775’?1(1 Hgg %@‘ 11),4_'3'94’@ ?gé?ﬁégiﬂg;@s’s&? i é%rf?i%g%(d% (app td,

3 50 3.3 ‘Hﬁ(mzll-ﬁ);“@(%u‘@ 38 (ErhiD.5H) (m, 3%@*3209@}{){%81344)1H)22@2(d¢22§2 (m 3H)
2.82-2, Tas(@medy), 1,22-1.15 (m 611), 0.98 (d, 3H), 0.96 (d, 3H); M

(ESI): 484.4 (M+H). EXAVPLE 117 le > FCf N~~NS=OI It 30
4-[3-(4-Triuoronet hoxy-phenyl) - SJE@( |aza ?)I cycl o[ 3. 3. 1] nonane- 9- sul fonyl ] -i
ndan- 2- carboxylic acid Step 1 cis-I-b pi pet i di ne-2, 6-di carboxylic
acid hydrochloride: A mxture of cis- I P4 peridine-2,6- dicarboxylic
acid dinmethyl ester (2.33 g, I ndy 6N HC 8 nL) was heated at 115 C

for 14 h. The resulting ROH{ i op—Mas Nbeﬁ#@d to O C and stirred for 2 h.
The white precipitate was fil teNed \am(&ch)ied to give cis-

1- benzyl - pi peri di ne- 2, 6-di carboxylic atid hydrochloride: M5 (ESI): 264,5
(MrH) . S‘—[QD,S.QDimethyl-4-(5-triﬂuoromethyl-pyridin-Z-yl)-piperazine-l-sulfonyl]-indan-Z-carboxylic acid

9- benzyl - 3-(4-trifl uoronet hoxy-phenyl)-3, 9-di aza- bi cycl o[ 3. 3. 1] nonane- 2, 4-d
ione: 1,1-Carbonyl diimdazole (CD; 1.2 g, 7.4 mol) was added to a

m xt ure ¥ lci s-| - benzyl - pi peri di ne-2, 6-di carboxylic acid hydrochloride
(1.0 g, BssbinR-)l-(E@ductoaXxRNPydo2- ﬁlb.)upaﬂhzm& 2Ltﬂld16f5-tNﬂmro;EHByl-lﬁjf1)ﬁthl’ e was

heat ed 8(533()1001 8 mmfﬂf\fzg‘ ?le’ dnagf}gmgﬂdraztni§9 l%)toro%r}le 8f00gd3 g I:n 1[) kﬁgfgs%m’?gal Ogéfeam i ne

(600 an addi ti onal
CDl ( 500(2 g, 14 3B, apdBMF (§ipld ward Hestsd ¢t ‘iqum*?r nifrgzpn {6351 yheopyture kPt er  an
addi t i on@bwell tdvoollid@ork RAGIdnDE) ﬁw@ tiabug V&It Wil deBebmétding, tnd coRaGRRL R at ed,

di | uted chutoh l%tretg}éuetv%\%\g&rg' 8{?by(s;l" lr%l)omgt aph;y\@%b&q X\@hﬁoro ethéne (ﬁd_'& no() 00 mL x 2).

The organic’ extr ncent rat ed, I ed by
silica gele 28hT-Grebbdf Ay quehg:nysdn-2yD- HE%E'C&W&@‘I%@W}I%%%@@*@ e) to gi ve

9- benzyl - 3-(4-trifl uoronet hoxy-

phenyl) sefé% di aza- bi cycl o[ 3. 3. 1] nonane- 2, 4-dione: MS (ESI): 405.4 (MH).

Step 3
4-[28,5S5-Dimethyl-4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-indan-2(R,S)-carboxylic

acid methyl ester: A solution of 4-chlorosulfonyl-indan-2(R,S)-carboxylic acid methyl ester (250 mg,

0.91 mmol) and THF (2 mL) was added to a solution of 2S,5S-dimethy1—1-(5-triﬂuoromethyl«byridin-2-y1)-
piperazine (150 mg, 0.58 mmot), triethylamine (0.30 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; CH,Cl,:methanol) gave 4-[2S5,5S-dimethyl-4-(5-
trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-indan-2(R,S)-carboxylic acid methyl ester: MS (ESI):
498.5 (M+H).

Step 3
4-[28,5S5-Dimethyl-4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-1-sulfonyl]-indan-2(R,S)-carboxylic
acid: A mixture of 4-[2S5,5S-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 (8 mL), 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-trifluoronethoxy-phenyl)-3,9-diaza-bicycl o[ 3, 3.1] nonane-2, 4-di one: A
m xture of 9-benzyl -3-(4-

trifl uor owet2b@xsshenyl ) - 3, 9- di aza- bi cycl o[ 3. 3. 1] nonanep2rArsdiosnss4(d 20 ny,
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 WO 2006/ 055187 PCT/ US2005/ 038418 Celite and
concentrated t ive 3-(4-trifl . . . .

uor onet WB?F?Qtrﬁtﬁ‘g’ﬁg‘fcj’qfﬁ,gﬁé ‘HP;%%@EF%{}‘(‘;‘](% Guogompfhylpyridi Yy Piperaging A S RE- (Esl ) -
315. 4 ( Nidef)-2(R,SStaebpxydlc acid: 'H NMR (400 MHz, DMSO-d6): § 8.16 (s, 1H), 8.12 (s, 1H), 7.54-7.43 (m,

g- E j— : r !4f uqp &Uﬁ%){???i)(d, RBEAV ﬁ)i'p‘?ed QHQ}JS.?QZ(@,‘Ihg_@i@tdﬁj{}ﬁ%@gmz]ﬂ@:K',QQS?h.oﬁs.i@g_u'f i on( gg
-(4-trifluoronmethoxy- - - di -Qj.c : non - - di one
o4t usraecho plenil . dyt st oyl ol Syl st Byt o e
BH3SMe, 1(Z2MA16 tm, THIFD.9D(EAEXI0,96 0L, BONMB[BSDwds4 &ddBd dr opwi se. After 40 min, 6N
HCl (1.0 nlL) was added dropw se (Caution: H2 evolution). After an
additional 30 min, the reaction %%i P[i%qr d into IN NaCH (8 nL) and
extracted wi th dichl oronethane ( hih éf. The conbi ned organic extracts
were dried, filtered and concentrated to~give 0O
3-(4-trifluoronet hoxy-phenyl)-3, 9-di @@ (I)g 3. 1] nonane: Ms (ESI):

287.5 (MtH). Step 5

4-13-(4-trifluoronet hoxy- p@Nasaobi cycl o[ 3. 3. 1] nonane- 9- sul f onyl ]
-i ndan- 2- car boxyl i ¢ aci dr,gret W es - 8 nixture of
3-(4-trifluoronethoxy-phenyl)-3, 9-di aza-bi cycl o[ 3. 3. 1] nonane (60 ngy, 0.21

mol ), 4-chlorosul fonyl -indan-2(R, S)-carboxylic acid nethyl ester (120 ny,

0. 44 o) h.(4-POARSH eHIdky-FiRAy P £ bR PG (381 Inchafl-91Rbny1 - iR Al 2 RGBS defal | € (3
m.) were heated at 50 for 2 h. The m xture was iltered through Celite,
concentrated, and purified by silica gel chromatography (9:1-->4:1;

hexanes:Sdpllyl acetate) to give

4- g- ( 4'thistli-lfelnﬂﬂﬁi%mwg?@%écﬁ%%ﬂc l)acﬁhyt%rod:h@zcﬁr 1b’}nﬁc|}(1€e] @Ei@l-genlﬂl-ﬁgi}bﬁﬁ@-zgf su I6f onyl ]
-indan-2- carhoxyl jc _aci r. ; : ). Step

4-13-( 4-%‘%{E’P’iyﬁ%ﬁpéﬁﬂeﬁgﬁ?%g%rﬁg/?Tlng‘?@38%“ E?E@é)?%%ﬁs% %§ %ﬁ ﬁ %ﬂéﬁ‘é‘%? sul fony! ]
- i ndan- 2resstindokijdnives eeoledio 0 *Pandistired fo 2 bfThe white precipitate was filtered and dried to give

4- [ 3- (4- L i feh 05 QNBLIOX YcRREMY b d h3arSenfbliaZ fis isey 8448 [3+1. 1] nonane- 9- sul f onyl ]
-indan-2- carboxylic acid nethyl ester (13 ng, 0.025 mol), INLIOH (2 nl),
tetrahydrofuran (8 nL), and nethanol (2 nL) was stirred at rt for 3 h. The
reacti orStaps poured into IN HCl (40 nL) and extracted with ethyl acetate

(40 M Xg.kchs l-lhﬂtriﬁmaﬁgy—fﬁeﬂﬁm’;,ﬁ-dﬁi%tﬂ’i@%ﬁ.s.“l\ﬁanﬁmﬂﬁ,h-ﬁQne: fiilld.eomd, and
concentrate 0] |V - - - . , T . .
ErTE & dor GHECHIG ol By P G4 42 BTy P35 2 AR SIS Pdy - ndan- 2
- car boxydciddydaehldride (19 VR mid DO Nptene (IMBO2HI6YnderSh ThGQixfugk, wag bgpted 2 182 (d, 1H)
Z i-|§38 gt Z’gllgheé (1)57mi;1:,9c1 sglﬁtion 81?)-triﬂ1§)ro%%th6 anilglk%oo ﬂg,@.‘% %rznglgan(i moxangdl%:))mL) gaszg' :2‘3 ?_E g m

m, .. - 3. m . m
1H). 1. saégedlﬁ\f‘fﬁ"gl(aﬂﬁm"g%o? b, CP.%ZSBET?’%’ (“ﬁi"g %a;d‘%ﬁ/%ﬁat“f?é1 ‘?:Zgg‘}i‘ff”ﬁ' A
Addi t i onalitigeipotrdstioars Bewerd eoolis itrrgneeiatedqrgi drd diith ehiad eqeials @0 mbbare. 1t i s
expect edwetsltb@t)vitﬁ nasBC (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-triflucromethoxy-

phenyl)-3,9-diaza-bicyclo[3.3.1]nonane-2,4-dione: MS (ESI): 405.4 (M+H).

Step 3

3-(4-trifluoromethoxy-phenyl)-3,9-diaza-bicyclo[3,3.1]nonane-2,4-dione: A mixture of 9-benzyl-3-(4-
trifluoromethoxy-phenyl)-3,9-diaza-bicyclo[3.3.1]nonane-2,4-dione (120 mg, 0.3 mmol), 10% Pd/C (20
mg, 0.02 mmol Pd), ethyl acetate (8 mL), and ethanol (2 mL) were stirred vigorously under an atmosphere

of H,. After 2 h, more ethanol (2 mL) was added. After an additional 16 h, the reaction was filtered through
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conmpounds when made wi |l have activity simlar to those that have been made
I n the exanpl es above. Such conpounds have the structure A-B-C- D, wherein:
A is sel ewpedodosesrt he group consisting of 103 WO 2006/ @63AB8Z005/038418

PCT/ US2005/038418 / iS | [/ ?'-?HOH2N --~ O OH O O NH O=S=0 O=S=0 2 new
nv, 000\l / ~OS HO'SHN~OOODW/ , OHOOO\-0/,0/ SO1 SO O GCs
OO pp H2RNHOHRZNS SS\ OO0 S3pd6 HOHNHO,IIOCa "10 Ca /0O
OpsiOOS\’?OOS\/ H2NHOH2NH\CaNNI/spNOO\I/~OOpO~OS~

O oS~
, an?‘_ﬁ R]illﬂ CglCFlgl atgti_| P éléet %-t?ﬁi}%%m?hoxy aéen )55, 1a CPOP%D ldlfonéne-z 4%8119 pO A H2N

MS (ESD): 315.4 (M+H).

Step 4

3-(4-triflucromethoxy-phenyl)-3,9-diaza-bicyclo[3.3.1]nonane: A solution of 3-(4-trifluoromethoxy-
phenyl)-3,9-diaza-bicyclo[3.3.1]nonane-2,4-dione (80 mg, 0.25 mmol) and THF (4 mL) was heated at 70
°C under N,. A solution of BH;*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: H 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-trifluoromethoxy-phenyl)-3,9-diaza-
bicyclo[3.3.1]nonane: MS (ESI): 287.5 (M+H).

Step 5
4-[3-(4-trifluoromethoxy-phenyl)-3,9-diaza-bicyclo[3.3.1lnonane-9-sulfonyl]-indan-2-carboxylic acid
methyl ester: A mixture of 3-(4-trifluoromethoxy-phenyl)-3,9-diaza-bicyclo[3.3.1]nonane (60 mg, 0.21
mmot), 4-chlorosulfonyl-indan-2(R,S)-carboxylic acid methyl ester (120 mg, 0.44 mmol), potassium
carbonate (200 mg, 1.4 mmol), and acetonitrile (3 mL) were heated at 50 °C for 2 h. The mixture was
filtered through Celite, concentrated, and purified by silica gel chromatography (9:1-4:1; hexanes:ethyl
acetate) to give 4-[3-(4-trifluoromethoxy-phenyl)-3,9-diaza-bicyclo[3.3.1jnonane-9-sulfonyl}-indan-2-
carboxylic acid methyl ester: MS (ESI): 525.5 (M+H),

Step 6
4-[3-(4-trifluoromethoxy-phenyl)-3,9-diaza-bicyclo[3.3.1]nonane-9-sulfonyl]-indan-2-carboxylic acid:
A mixture of 4-[3-(4-trifluoromethoxy-phenyl)-3,9-diaza-bicyclo[3.3.1nonane-9-sulfonyl}-indan-2-
carboxylic acid methy! ester (13 mg, 0.025 mmol), IN LiOH (2 mL), tetrahydrofuran (8 mL), and methanol
(2 mL) was stirred at rt for 3 h. The reaction was poured into IN HCI (40 mL) and extracted with ethyl
acetate (40 mL x 2). The combined organic extracts were dried, filtered, and concentrated to give 4-[3-(4-
trifluoromethoxy-phenyl)-3,9-diaza-bicyclo[3.3.1]nonane-9-sulfonyl]-indan-2-carboxylic acid: 'H NMR
(400 MHz, DMSO-d6): § 7.69 (d, 1H), 7.52 (d, 1H), 7.38 (t, 1H), 7.19 (d, 2H), 6.92 (d, 2H), 4.04-3.97 (m,
2H), 3.74-3.67 (m, 2H), 3.44-3.30 (m, 3H), 3.26-3.10 (m, 2H), 2.96-2.86 (m, 2H), 2.26-2.15 (m, 1H), 1.86-
1.72 (m, 4H), 1.51-1.43 (m, 1H); MS (ESI): 511.4 (M+H).

Additional compounds can be made using the methods described above. It is expected that these
compounds when made will have activity similar to those that have been made in the examples above.
Such compounds have the structure A-B-C-D, wherein:

A is selected from the group consisting of
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104 WD 2006/ 055187 PCT/ US2005/038418 NN N - N- NNN -- ~I-N~ NN
~ ~(N~ -~NI-NN2ZI-NHNI -NMN--/ N -NN1 , , , , NV ff N/N/
-NN | - N 200c0sBISINA N N- N ~N- -N-N, and C is sel ectred/useansiosdaes gr oup
consisting of 0O and and D is selected fromthe group consisting of F Cl |
/' \ CR3/ \-CF3/ CF3/ CF3\ CF3 C F C | C OCF3 | OCF3 | OCF3 | OCF3
FCO OCF3 CF3 CF3 CF3 CF3 N N N F CI CF3 OCF3 OCF3 OCF3 N F  OCF3 OCF3
Il N N - CF3 CF3 105 WO 2006/ 055187 PCT/ US2005/ 038418 Cl CF3 CF3 CF3 N-

CF3 F O N CE3 NCFR3 N CE3 N CF3,
HO
j f”oi

T
Oé ;O
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T
N
z O
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O
?\g/ io
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. O

o) , o) HO
0 0 0
\ P 0 0
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HoN ,HO ,and HoN

B is selected from the group consisting of
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1,, FA SSCR3CFR3CFR3CF3 FA I/ \ S/ \ SSCSCF3 N CF3 N F3
NCF3 H S\ / S NCFRBNCF3, , , \~~,, 1 " HO HNNNONS\ NN
N NCF3 NwoNukasyB® _ , HO CF 3 , CF3 1--( ~-- C F Npebif/us2doso8H3s/ \ CF3
OCF3 / \ OCF3 Ove OV MO MO CF3 I / \ CF3, N~ I / \ CFR3 1 / \ CF3 F CF3

N - 106 WD 2006/ 055187 PCT/ US2005/ 038418 CF3 CF3 CF3 CF3 CF3 CF3 *(: C

Br Br Ov OW OCF3 OCF3 OCF3 OCF3 OCF3 ¢ CF3 FC Br Br , , , OCF3 OCF3
OCF3 Br Br Br Owe Owe Br Ow

O RO B A A
-s—NJLN“%, stE ! -s-NJEN—E;

C is selected from the group consisting of

,and

EJ\@‘ oY b plgeey EJ\/"& ey

D is selected from the group consisting of

F cl
§~©—0Fs f—@—CFS E—QCFS §‘C§fCF3 §—©-CF3
o F Cl
§—®-CI §—©—00F3 %Goca %-@—ows E@—oca
§-®—00F3 }—@CF §~<;\§—CF3§ 4 \ CF3§ (1—\ CF3’
| / )—cF, %—@-ooaé / \ OCF3§ / \ OCF,
a 7\ Oj
| - OCF3’§ - OCF3’§‘©_\CF3’§ o,

; and
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WNVI VNV ~T1T VT VTV ~T1T VA CR3FCF3 Br CF3 Br CF3 CF3 Ove CF3 \ .~

I V1 VI V' \s~1I VI VI \ Br Br 0 Cl F OBCFSOw Ow Cl Br FF, , F
F F C Clw0Gloeloss@8r CI Br Br O F F// FOI/ O F F OMpcOVs2095/08840%3 F CF3
, s~I v ~1 VI VI \ ~~LO\NI \oeo/ oo/ 0 C CF3 Br CF3 d CF3

Br CF3 CF3 CF3 107 WD 2006/ 055187 PCT/ US2005/038418 O I / O Ow CF3 and

Ove CF3 The conpounds in Exanples 1-117 have been shown to be PPAR

nodul at or s usi ng the followi ng assays. The other conpounds |isted above,

some of which have not yet been rrade and/or tested, are predicted to have

activity in se assays a5 wel |. \/tro Brolorcal Activity Assay
Conpound screg @ or fugc pot transi ent transfection
assays i ce fo bi at PPAR subt ypes

a t|
(transactivation assay) A pr evr’ousl y estafﬂ i shed chinetic receptor system

was utilized t® aIIowcorrparrson of the relative transcriptional activity
of the r ce r subt pe the sa ynt hetic sponse el enent and to
prevent oge ctr om i ing the

i nterpr et at Nor ofClFaesuI N Se@F; f or NEXanpthk, Le nn ,C8, M; More, L. B
Smth-Qiver, T. A. Wlkrnson 'WO. ; WIIsdn, KI'iewer, S. A, An
anti di abetic thiazolidi nefone is a h| h afflnlty |gand for peroxisone
prollfer?_@_ at? éorni i Chen., 1995, 270,
12953-6. iThe_l/ g b| ng\ qur it T Buman PPAR- al pha,

PPAR- ganma, and PPAR- del ta are each fused 30 t he yea§'f3 transcription
factor GAL4 DNA binding domain. CV-1 cells were trgnsiently transfected

with ex res fon vect or or there ctlve PPA |rrera along with a
reporter? @ c ai ye r% es\-0§ the GAL4 DNA bi ndi ng
site driving xprcers,sronN rae Af¢f%r 8- 1&/h, ‘@;the cells are replated
1/ s | Vs °
— \ \ J Y Y
N cFs - N= TR A Ay
X X S X HoX ° X
H
NN N N N N7
P P/ l Y/ I m
“a ‘*‘s. Z = =g
A\ %Q O
§_©'\ §—Q— CF3 @OC% §—OOCF3

OMe OMe MeQ MeO

~Con ({3 1{Don (L yeor, oo

9 3 b 2 3
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into nulti-well assay plates and the nmedia is exchanged to phenol-red free
DVE nmedi um suppl enmented with 5% delipidated calf serum 4 hours after

repl ati ngwoceddswsere treated with either conpounds or Pe/UMBEBsINS 20- 24
hours. Luciferase activity was then assayed with Britelite (Perkin El nmer)
follow ng the manufacturer's protocol and neasured with either the Perkin
El mer View ux or Mol ecul ar Devices Acquest (see, for exanple, Kliewer, S
A, et. al. Cell 1995, 83, 813-819). Rosiglitazone is used as a positive
control n the PPARS assayWV\y 14643 and GAT647 is used as a positive

control t he PRARS.assay. Q 5015167 i s us as the pdsitive control in

t he PPAR say. unds S s ass to neasure their
bi ol ogi c SBEVI T ySwf tpe T dul ating
PPAR- al ph PPA?Q—ga 2 Z%d PA rt 3| n Tabcf'{érol Tabl e 1.

Bi ol ogi cal "Activity T # PPAR al pha PPAR Ieta PPARNE gama  A>100M
A>100pM A>100M B= 5- 100M Bm5 100M B= 5-100 M C-<5 M CsHh MC=<51vl 1 B

BB 2 A&B 108 W B -B4 ABA 5BC
B 6 ACLN7 BCE 12ABA/B 13 B
CB 14 B 15 @
OCF
OCFS I OCF3 ; OCF3 ©\ A@\ ©\
}ﬁ
Cl  CF3 ’ F Br CF3 Br CF3 CF3 OMe CF4
; 7
Br Br Cl Cl F
OMe CF3 OMe
® \ .
- F F F F ° °
OMe OMe F CF F CF3
;”
0 0]
CFj ’ CF3 CF4

Br CF3 Br CFS
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20CCC 21 BBB 22 CCB 23CCC 24CCC 25CCC 26CCC 27 8B
CB 28 ACB 29BBB 30BBB 31 ABA 32 ACB 33 ACB 34 ACB
35 B C BwB@o#siasis7 37 BCC 38 CCC 39 CCC 40 C ectusdsBgis$ 42 B
CB 43ACB 4 ACB 45 CCC 46 CCC 47 CCC 48 CCC 49 CCHB
50BCB 51CCB52ccc 53CCC 54cCCC

¥
o) 0
OMe CF5 ,.4 OMe CF;

The compounds in Examples 1-117 have been shown to 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 transcriptional activity of the receptor subtypes on
the same synthetic response element and to prevent 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, S. A., An antidiabetic thiazolidinedione is a high affinity ligand for
peroxisome proliferator-activated receptor § (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 GAL4 DNA binding site driving expression of luciferase. After 8-16 h, the cells are replated
into multi-well 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 protocol and measured with either the Perkin Elmer Viewlux or Molecular Devices Acquest
(see, for example, Kliewer, S. A, et. al. Cell 1995, 83, 813-819). Rosiglitazone is used as a positive control
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 ECs,
values for modulating PPAR-alpha, PPAR-gamma, and PPAR-delta as set forth in Table 1.

Table 1. Biolegical Activity

Example # | PPAR alpha PPAR delta PPAR gamma
A>100 uM A>100 uM A>100 uM
B=5-100uM | B=5-100pM | B=5-100 pM
C=<5uM C=<5uM C=<5uM

1 B B B

2 A C B
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55 C C C 109 WO 2006/ 055187 PCT/ US2005/038418 56 CC C57 CCC 58 CCB
50 CCB 60CCB 61 CCC 62CCB 63 CCC 64CCC 65 CCC 66C
CB 67 GvO2006/8818 CC 69 CCC 70 CCB 71 CCC Per@sthosossaszs B C C
74 CCC 75BCB 76 ACA 77 ACA 78 BCB 79 ACA 80 ACA 81A
CA 82 ACA 833BCB 84 ABB 8 BCB 86 CCC 87 BCC

3 B B B
4 A B A
5 B C B
6 A C C
7 B C B
8 B C C
9 B C B
10 B C C
11 B C C
12 A B A/B
13 B C B
14 A B B
15 B B B
16 B C B
17 B B B
18 B C B
19 C C C
20 C C C
21 B B B
22 C C B
23 C C C
24 C C C
25 C C C
26 C C C
27 B C B
28 A C B
29 B B B
30 B B B
31 A B A
32 A C B
33 A C B
34 A C B
35 B C B
36 A A B
37 B C C
38 C C C
39 C C C
40 C C C
41 B C B
42 B C B
43 A C B
44 A C B
45 C C C
46 C C C
47 C C C
48 C C C
49 C C B
50 B C B
51 C C B
52 C C C
33 C C C
54 C C C
55 C C C
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88 ACB 89 CCC 90BCB 99BCC 92BCB 93 BCB 949BCB 95 B
CB 96 ACB 97BCB 98 BCC 9BCB 100BCB 101 BCB 102 CC
C 103 B wWoBoosl3818€ C B 105 B CB 106 B C B 107 A C ACTABS008/083488 110 WO
2006/ 055187 PCT/ US2005/038418 109 ACB 110 ACB 111 ACB 112 B BB
113 BCB 114 BBB 115 ACB 116 BCB 117 BC B 1In Vivo Assay

Eval uation of pharnacol ogical efficacy of a conpound of the invention in a
nodel of diet-induced obesity (DIO in mce

56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
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9.7 177 v1§3¥a1@be%1ty 19 wdeks 3-4 of HF 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 (I)”) in mitigating several features of HFD induced metabolic

syndrome in rodents.
C57Bl/6j mice (n = 5) were fed ad libitum with either 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 either Compound (I) + vehicle, vehicle alone, or GW501 516, a known

PPARS modulator in clinical development by Glaxo-Wellcome, for the entire period of the study. Animals

were the assessed for body weight gain, food intake, trigtyceride (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 whole 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 LDLc was measured to evaluate pharmacological efficacy at various time points

during the study and serum transaminases were measured to evaluate any potential toxicity of the
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6 HFD 4.5 Conpound (1) 10.1 175 48 1 0.2 7 HFD 1.5 GA16 10.6 26856
1.30.3 Conpound (1) | owered hepatic glucose output in a glucose tol erance
test (| PGVOro@arsssrnmed using a bolus of glucose (2ny/ kgrrius2eisosssisist ed
overni ght and denonstrated inproved insulin sensitivity over the HFD
vehicle group in insulin tolerance testing (IPITT) conducted with insulin
at | U Kg. The conpound had no effect on fasted or PP glucose |evels but
showed significant reduction in body weight gain, visceral obesity,
triglyceride and insulin |evels jnduced .the HFD. In addition observed
L 8 g PR Psoar e e VR HIGL T 1 RO frebetr drueal pREhElH co

treat ed Wiht bhatelogiorp@easof tiRrcompotiven theodeegyaising stabysorinptizedip Totee: ski | [ ed in
the art can easily ascertain the essential characteristics of this

i nvention, and w thout departing frolnhtge spirit and scope thereof, can
make various changes and nodificati 8A&“of the invention to adapt it to
various |usages| and conditions. 112 WO|2006&akpe5187 PCT/ US2005/ 038418 | WE
CLAIM 1. A coprpound hBvieng | Gompetndien|| Pedymsicht (|| )TG (k@/dDX] XAnshliGa |G3 T~
i 2 GL Q Grqup(])Dieley| gmg/kg ¢ | odfehiele o JAQwWAAY thereof wher digimb A jls a
saturatdd or ups¥Curlat ed hydr oc5hiB®N ghai i30r a het& ot om c8fp Psi g
hydr ocarfbore chhi NChavi ngs f r onccdptuad &) 4t ons7.6 T or Nl Ng2%: 171 Vé- 008 +0.1
seven- ngibered g +s—setectedfrom-the—groupyeconsistingot—c0 OH,
-C(O NH ecf‘nd elgprﬂglzol e; i:\}églgrect ed fromthe 8?10*1145’ consisting gf
-(CRRn-, 4Z(CAM) ,| , L5 (CRRpazd(D {(CRIR3) r Z(|CR2RA ¥ Z|i s18:+08 o NR
ni s0, 1,adrZ;s T amd S arfo | NUERRPEEAL] Y 0 057 LT R apd: 432 ar egbuggpendent |y
sel ect edf+omthe grioup consistingof thydraogen  thalg gptlional ly

substit Ut ed | o Pal lkyl 4 opl i GRAPTS IS bst i Pt ed || oher* Het dr 0al4dA |
optional{l y 7 supsEDt ut edl.§ owmer &Wwoxy, |and lbewer [peréead Bal kyl 1.660B0get her

may for manmopttomatty—substi+tuted——cyctoatkyt

Compound (I) lowered hepatic glucose output 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.
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X1, X2, and X3 are independently selected fromthe group consisting of

hydr ogen, optionally substituted |ower alkyl, optionally substituted

cycl oal kywo 2h@lsgsn, perhal oal kyl, hydroxy, optional|yPsulrstessossas | ower
al koxy, nitro, cyano, and NH2; &2 is selected fromthe group consisting of
a saturated or unsaturated cycl oal kyl or heterocycl oal kyl |inker,
optionally substituted with X4 and X5; X4 and X5 are independently sel ected
fromthe group consisting of hydrogen, optionally substituted |ower alkyl,
hal ogen, | ower perhal oal kyl, hydroxy, optionally substituted |ower al koxy,
nitro, cy®helLANH2, and CORR, or X4 and X5 together may forma carbocycle;
Ris selected fromthe group_consjisting of optionally substituted | ower

al kyl and" gﬁﬂW@&@ﬁ?m@3%P§r B8¥3@d from the group consisting of a bond, a
doubl e bond, -(CR3R4)n , carb¥nyl, and -(CR3Ra),,, CR3=CR4-; inisO0,1,or2;
113 WD 2006/ 055187 PCT/ US200 4@§>9R3 and R4 are independently sel ected
fromthe group consisting of hydr géﬁ optkpna4ly substituted | ower alkyl,
optionally substituted Lowen alk yp<§ptépmélly substituted aryl, |ower
per hal oal kyl , cyano, and\ﬂ@1r — A s sél ected fromthe group consisting of
hydr ogen, optionally substituted aryhf*§optionally substituted heteroaryl,
optional Iy substituted cycloal kyl, oftiGnally suBstituted

cycl ohet er oalkydalt, copt dr piadhd tyer@f batréit;ut ed cycl oheteroaryl, optionally

substituted cycl oglkenyliq d :Qﬁ(gRQE@ : nd R6 are independently
selected fromthe érouﬁtgéﬁggsgﬁngyof y%?%ﬁgﬁggégggFgﬁgwfV;substituted

al kyl , opt i of4Far3baghriheting feom 34p §fiomspformingdiveyio symsiembutdazhet er oar yl |
optional | y substi Tists@gted ftah talisyl consBiadgio0A®OIOH, STbNH, fatld eeh-@y Cl oal kenyl , and

optional subst tuted. o6l g (%! Whd as recited in claim
Pubora T oS PR IR RO

c

1 wherein T is, -, .3, ecit'etd T'n cl’aim 2 wherein A
conprises a et WonaltRiy4Hk Bé—at oms and fornming a five-menbered ring. 4.
A conpound as recktsefSbiNR;l ai m 3 wherein at | east one of said three atons
of Ais a heteroafQm el ected fromthe group consisting of N, 0, and S. 5.
A conpound as recited in claim3 having a structural formula selected from
the group consi stihyproipdepspdently OorL;

R' and R? are independently selected from the group consisting of hydrogen, halo,

optionally substituted lower alkyl, optionally substituted lower heteroalkyl, optionally
substituted lower alkoxy, and lower perhaloalkyl or together may form an optionally
substituted cycloalkyl;

X, Xy, and X; are independently selected from the group consisting of hydrogen,
optionally substituted lower alkyl, optionally substituted cycloalkyl, halogen, perhatoalkyl,
hydroxy, optionally substituted lower alkoxy, nitro, cyano, and NH,;

G-, is selected 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 perhaloalkyl, hydroxy, optionally
substituted lower alkoxy, nitro, cyano, NHa, 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; ‘

G; is selected from the group consisting of a bond, a double bond, ~(CR*R*),~,
carbonyl, and ~(CR*R*),,CR*=CR*~;

mis 0,1, or2;
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HOG\/ Ox :i T(Il), "or (1Il), and of (rv), 6. A conpound as
recited in claimb5 having structural formula (l111) selected fromthe group
consi sti nyoahosws8sc HO\ , xv HO .' x0~ X5 G/ \ Xpcan$2008/03841€onpound
as recited in claim5 having structural formula (1V) selected fromthe
group consisting of /& Gagg X, X, 50/ /\ x, and 8. A conpound as
recited in claimb5 having a structural fornula selected fromthe group
consisting of: 114 WO 2006/ 055187 PCT/ US2005/ 038418 Ho X. x' x' ~~~11

~VAE AN~/ Va~px) %) a MRQUNEL as recite aimb5 having a
structural formla Serect m(éfp?ngenm Teﬁeae roup ¢ Plcomftm%\gf W(P?gex Xx NOG \ / %
Xt 0 xo \\ ~optigpgiy substituted lower alkyl, optionally substltuted Iowel alkoxy, optlonal y substituted

aryl, lower perhaloalkyl, cyano, and nitro;

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 cycloalkenyl,
and -N=(CR’R®); and

R® and RS 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 A is a heteroatom
selected from the group consisting of N, O, and S.

5. A compound as recited in claim 3 having a structural formula selected from the group

consisting of;

T o /
SN \L\J %«
VAN (1D, e (IID), and ’n\“/ L av.
6. A compound as recited in claim 5 having structural formula (III) selected from the group

consisting of

o 6
H /
\\/ ?

/\ Ho

> Y

(\IJ\// /G(G‘ ( /j/
/ e and

7. A compound as recited in claim 5 having structural formula (IV) selected from the group

consisting of

Ga
G3

o o
o§\\/ 2

/\/\
Lk \T“' S jli e

and 4 «
8. A compound as recited in claim 5 having a structural formula selected from the group consisting
of:
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and 10. A conpound as recited in claim2, wherein: G is -(CRR2)n- ; Wth
the proviso that if Ais a 5 carbon chain, nis 0 or 1; Gl has the

st ruct ur ewoXgoex55187YJ Y2+ (WP Y, and Y, are independerChyuss@ismstsasl from
the group consisting of N and CX6; X4 and X5 are independently sel ected
fromthe group consisting of hydrogen, optionally substituted | ower alkyl,
hal ogen, | ower perhal oal kyl, hydroxy, optionally substituted |ower al koxy,
nitro, cyano, NH2, and CO R or X4 and X5 together nmay forma carbocycle;
Ris selected fromthe group consisting of |ower alkyl and hydrogen; p is
1, 2 or 3; Wis selected fromthe group consisting of -CX4X5- and N X7; X4
and X5 are independently selected fromthe group consi sting of hydrogen

optionally substituted RIT-1S% “kyl o Jhal o A{/owerp”ér hal oal kyl , hydroxy,
optionally substituted | o) JoXy, nitr no, NH2, and CO R X6 is

sel ected fromthe group con5| stﬂlg ofanchydT”erm al kyI hydr oxy, al koxy,
cyano, aI ower, al k and NH2 or null when form ng a double
bond wi t %{%I"’&%E‘é‘m“‘*&“ﬁ Ty IB‘WQI LR Er rRulaE PR TR ther s tHESBE oup

consi sting @f’f hydr ogen, al kyl, hydroxy, and |ower perhal oal kyl, or null
when form ng a double bond with Y,. 11. The conpound as recited in claim 10
wherein A conprises a chain having three atons and forns a five-nenbered
ring. 115 WO 2006/ 055187 P \L\ 2005/ 038418 12. The conpound as recited in
claiml1l Whel‘elnG'SIS’\ﬁ 0 13. The c und as recited in claimi12
wherein: pis 2; Wis CX4XS _@_Qd Yitt® _J'h,.,e conpound as recited in
claim13 wherein 4 is opti OI’QaI |y sddbstifut ed aryl or optionally
substituted, het er r9a

A ‘cofnipour %cxted in claim 2, wherein:
G is —(CR'R®);~;
With the proviso that if A is a 5 carbon chain, nis 0 or 1;

G, has the structure:

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

X4 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,2or3;

W is selected from the group consisting of —CX4Xs— and N—X;;

X4 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;

Xy is selected from the group consisting of hydrogen, alkyl, hydroxy, alkoxy, cyano,
halogen, lower perhaloalkyl and NH, or null when forming 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.
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15. The conpound as recited in claim14 wherein &4 is singly or doubly
substituted with hal ogen, |ower alkyl, |ower perhal oal kyl, |ower

per hal oalwoxygoenssrsono- or di - hal oal koxy. 16. The conpoulRdTAS200808%4egl i N
claim 13 wherein Y, is N. 17. The conpound as recited in claim16 wherein
A is selected fromthe group consisting of optionally substituted aryl

and optionally substituted heteroaryl. 18. The conpound as recited in claim
17 wherein 4 is optionally substituted phenyl or optionally substituted
pyri di nyl The conpo as recited in claim 18 wherein &4 is singly or
doubl y sU%SF?TﬁT@HmeFWwHHV%ﬁ%H‘“wFBﬁEFaBPﬁyI | ower perhal oal kyl, or | ower
perhaloaI%oiynsmmmmh@wmadmﬂmwﬂﬂm@kmoxy 20. A conmpound as recited in

ei ther of claigw 1, 13, or 16 wherein R and R are independently selected
fromthe gro%F ?%Eelsélng of hydrogen, nethyl, ethyl, and propyl, or

t oget her orm sd"Cycl opropyl, cyclobutyl, cyclopentyl, or cyclohexyl .
21. A conpouﬁﬁwae recited in cIa|n120 wherein R and R2 are hydrogen. 22.
A conpound, &R cﬁﬁfduﬁﬁaglebﬁd &l e 13 @iereﬁkﬁls@ﬁhoga dBstit@d a@ﬁox%%ﬁa@ﬂyn X1, X2, and
X3 are each ndently sel ected fron1the group consisting of hydrogen

| ower aIkyI“mSQW%§ﬁ8§¥%yl and hal ogen. 23. A conpound as recited in claim
22, mherdﬁnTwammmmhaﬁdeQcamewhﬂdepéhd@nmyyd@eWedﬁédahm@ﬁmbﬁe group

consi sting Q)ivemglr QQQrﬂexmlkmelE\béfIpexha&ﬂlkox-lj_raﬁm&lgfmglwagalﬁﬁy recited in claima3,
havi ng a %t& ctural for the group consisting of: X1\ /X3

0 X4 OR o WPO%ZFW“%HW% 3|\‘iﬁ’§\e\“ ESPF/ X3 OHX3 OHX2 G off G\ J /
Nele \G~17c;arhec;emwndasxewe$mla@4® WX B GAslecB roRthEera consising of X4 X p / 1\ ~~

1 X3 0 0 na@y & ‘GStltugda laﬂd eptl&ﬁll%ubs%%ed @tm@l AN- OH | N*~ OH G3x4 X7 N CH
47 ()" l}%~\~\r E 0'S 0 \X2 116 WO
2006/0551 7

é&ﬁq@%ﬁ g;nﬁé B Zf{fgn 17 wher 6211(%}4 is optlona?ly substltutedxgenyl or optionally

substituted pyridinyl.

19. The compound as recited in claim 18 wherein G, 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 independently
selected from the group consisting of hydrogen, 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.

22. A compound as recited in either of claims 1, 13, or 16 wherein X, X5, and X; are each
independently selected from the group consisting of hydrogen, lower alkyl, perhaloalkyl, and
halogen,

23. A compound as recited in claim 22, wherein X, X, and X3 are independently selected from the
group consisting of hydrogen and methyl.

24. The compound as recited in claim 3, having a structural formula selected from the group

consisting of;

\\ Xs 0
X =
Xg O //O O Xa E$>
P > AP~
r\/\N \/\ S\(\\I:/ . X G oH
G3

'-'G — 8=
- N\/ G /< 3 N\_]__/N (IS)I 0
G4 X5 Xs N

O N 0

X4 x Ak 2 Gan_

4 X, = \G1 G Xa X4 '_l'[

-\ OH / o N OH

G4*Ga~< —S=0 N j / 3 \\
R Lo X x\ | RUR
o )//N\s \/ I Xs
Xs X O/' \\O X2 s 000 X
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X4 0000 /] r\-\Ns"O _ 1] ~ OHxX4 \W\So N~HG G-r ~Nsot s 0 GG
N~ . G I 5GkoH 4 &4 B X1 x23 X3 X XX Xff OO0 SSOH 1 X X~
\OH X X' V0 2085/088187</ - QZ_ S O _rll _ I1TX22-G ~I ~ X2 PrGU/ 320036318 X5 ~G
OHA B NN~ J-- 0Y~\X2* O* O X~ 5 wherein GL is selected fromthe
group consisting of-(CRR2),,7 and -(CR R2) O. 25. The conpound as
recited in claim?24, wherein GL is-(CRLIR2-),f-, and nis 0 or 1. 26. The
conpound as recited in claim25, wherein at |east one of X4 and X5 is not
hydrogen. 27. The conpoungLEs recited in claim26, wherein said at |east

one of X4 and X5 i I6@£r 28¢ Tg c oqu_a%\recited in claim27,
wherein said at _ﬁ/ f X4 and F ~pet By 28 TRe tonphund as
recited in cI%|n12Qi Tk one—X4 X5 are méth ;\U The conpound

as recited in clai m29 V\fferel n X4 and X5 dre met hyl and areoattached to
the piperazine rin . at the 2 and 6 pc»s,k:tg?jagé\OHSl Thex cegfﬁaa&md as recited
in claim 29, V\/ﬂ&T@'i’%;‘ q d S are gt h}—szand are attac to the

pi perazine ring at e HPoST O, 32. TﬁeG“Eﬂ;‘l‘?bcgEmd as recited in
claim 29, wherein X4 a’ha”XS are- met h§l and are -attacfied to the > pi per azi ne
ring at the 2 and 3 positions. 33. The conpound as recited in claim 29,
wherein the X4 and X5 nethyl groups are oriented cis to each other. 34.

The conpound %er@ﬁ@,g@éﬂecae@fraﬁmm&@om%@f NcrR4angh ¥ 'R9HRI nes to forma

car bocycl e and are o2
. The compound as recited in claim 24, wherein G is (CR'R*-),—, and nis 0 or 1.

26. The compound as recited in claim 25, wherein at least one of X, and X5 is not hydrogen.

27. The compound as recited in claim 26, wherein said at least one of X4 and Xsis lower alkyl.

28. The compound as recited in claim 27, wherein said at least one of X, and X is methyl.

29. The compound as recited in claim 28, wherein one X, and one X;s are methyl.

30. The coﬁpound as recited in claim 29, wherein X, and X; are methyl and are attached to the
piperazine ring at the 2 and 6 positions.

31. The compound as recited in claim 29, wherein X, and X5 are methyl and are attached to the
piperazine ring at the 3 and 5 positions.

32. The compound as recited in claim 29, wherein X4 and X5 are methyl and are attached to the
piperazine ring at the 2 and 3 positions.

33. The compound as recited in claim 29, wherein the X, and X5 methyl groups are oriented cis to
each other.

34, The compound as recited in claim 26 wherein X, and X; combines to form a carbocycle and are

attached to the piperazine ring having the structure

\\//

P U:\

G4/

34. A compound as recited in claim 26, wherein R' and R? are independently selected from the group
consisting of hydrogen, methyl, ethyl, and propyl, or together may form a cyclopropyl.

35. A compound as recited in claim 34, wherein R' and R? are hydrogen.

36. A compound as recited in claim 25, wherein X, X5, and X; are independently selected from the
group consisting of hydrogen, halogen, optionally substituted lower alkyl, and optionally
substituted lower alkoxy.

37. A compound as recited in claim 25, wherein G; is a bond.

38. A compound as recited in claim 25 wherein G, has a structural formula selected from the group

consisting of:
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attached to the piperazine ring having the structure O, OX N x 3 OH ~
Gi NX2 3 &/ 34. A conpound as recited in claim26, wherein R and R2
are i ndepeoderwdsyissel ected fromthe group consisting ofCigsecagesssisret hyl ,
ethyl, and propyl, or together may forma cycl opropyl. 35. A conpound as
recited in claim34, wherein R and R2 are hydrogen. 36. A conpound as
recited in claim25, wherein X1, X2, and X3 are independently selected from
the group consisting of hydrogen, hal ogen, optionally substituted | ower

al kyl, and optionally substituted |ower al koxy. 37. A conpound as recited

[ [ i i @ 38. A c&npound as_relfted in claim25

inclaim25, whereiqf® is a b lair
wherein 4 has_a ﬁf?\ tural ﬁ6§> | a s d fro the ‘Toup consi sting of.
117 WD 2006/ oéé*’hzs [ US200%] 0 4 8‘x°)q SSQL

) Xa)qq( e) 8)a (X9)g (X9)q

(xg)q (X9)qg Il erein: |s deQ ar eYi ndependent | y
sel ected fr?g;% he group con5|sting of hydr ogen, al kyl, hal ogen, | ower
per hal oal ky ower perhal oal koxy or nono- or di-hal oal koxy, hydroxy,

al koxy, nltrdUSbWéno NH2, and COR, and Ris selected fromthe group
consi sting of X;awex, aﬁhﬂﬂyﬂencﬁﬁtd shaeetn Q@ﬁ’ﬂle gr3 . coﬁlsﬁ@r&m@ﬂﬁgensaﬁiyﬁct ed fromthe

group consi ﬁatl#gglglo% nghﬁoa&g ér’rlrgg Ealoaﬁ megono or '(iziﬁamLoxy, hédroxly goxygo cl QI m 1:

phar maceuti ca npound as’’r
t oget her wi B cgng é#ﬁﬁ%@b?ﬁ%%lly acceptable diluent or carrier. 41. A
nmet hod of nodW iafeletter Boned otb SARRInP 6wt ﬂlfyailﬂﬂlycﬁd.‘g'éd vat ed recept or (PPAR)

f unct i on 50 cQURLI:SId10-GIRLAGE LG SAIHRPARMLL Rid:soPRUAg.As reci ted i n

claim1l. 42. as r 8cit e erein's “Hodul ation is
selectlvéoféP2@Pﬁﬁ$?““ﬂ8@“?ﬁ@”ﬁﬁ$%bd as recited in claim42 wherein said
selectivity i % cdfiduidab dei@l ingdl@at @égether with

a pharmaceutically acceptable diluent or carrier.

41. A method of modulating a peroxisome proliferator-activated receptor (PPAR) function
comprising contacting said PPAR with a compound as recited in claim 1.

42. The method as recited in claim 41 wherein said modulation is selective for PPARS,

43. The method as recited in claim 42 wherein said selectivity is 100-fold or greater.

44, A compound or composition as recited in any of claims 1-40 for use in the treatment of disease
or condition ameliorated by the modulation of a PPAR-delta,

45. A compound or composition as recited in claim 44 wherein said PPAR-delta mediated disease
or condition is dyslipidemia, metabolic syndrome X, heart failure, hypercholesteremia,
cardiovascular disease, type II diabetes mellitus, type 1 diabetes, insulin resistance,
hyperlipidemia, obesity, anorexia bulimia, hair growth abnormalities, anorexia nervosa and
inflammatory diseases.

46. The compound or composition as recited in claim 45 wherein said inflammatory diseases is
selected from asthma, psoriasis, ulcerative colitis, and dermatitis.

47. A compound or composition as recited in any of claims 1-40 for use in the manufacture of a
medicament for the prevention or treatment of a disease or condition ameliorated by the
modulation of a PPAR-delta.

48. A compound, pharmaceutically acceptable prodrug, pharmaceutically active metabolite, or
pharmaceutically acceptable salt comprising a compound as recited in any of claims 1-40 having
an ECsg value less than 5 pM as measured by a functional cell assay.

49. A method for raising HDL in a subject comprising the administration of a therapeutic amount of
a compound as recited in any of claims 1-40.

50. A method for treating Type 2 diabetes, decreasing insulin resistance or lowering blood pressure
in a subject comprising the administration of a therapeutic amount of a compound as recited in

any of claims 1-40,
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44. A conpound or conposition as recited in any of clainms 1-40 for use in
the treatnment of disease or condition aneliorated by the nodul ati on of a
PPAR- del twQ 2dds/05898conpound or composition as recited i nPclraiSxos43ssher ei n
said PPAR-delta nedi ated di sease or condition is dyslipidema, netabolic
syndronme X, heart failure, hyperchol esterem a, cardiovascul ar disease,
type Il diabetes nellitus, type 1 diabetes, insulin resistance,

hyperli pi dem a, obesity, anorexia bulima, hai r grovvt h abnormalities,

anor exi a ne a and .infla tor i.S oun

CONposi tlsrc})nbaj?cé)mp ?unglas'lr?lmt?: AR %‘“n\}\ﬁwl By 7 ’emﬁnu Ct|urnef ?%\Wf&g fdﬂtg%eases is
sel ect ed fr BerfmeestofiRyve 2 pighsics, aisqregsmwlllsel@rratﬁweordwwm @Oodam:*uldelrarratl tis. 47. A
conmpound Ofp@i@{ﬂh@@dd’[ﬂieﬁgﬂf as reC| ted |n any of clainms 1-40 for use in the
g?ng];ﬁgf Lngﬁ?rfaethng fiororrcfegfamagr%gﬁc 1?‘] ub] ngDc(:j)u rev eadrfumstrab('\_.;l:[&%a gr?;‘?agtgc 2f8 a Adl sease
conmpound, pheguptet etprperad #Syeca@elewabﬂaemdr‘l@dr ug, pharmaceutically active
met abol i tB, UGfof 2 PhBsuRBEeEHECRAy ¥ RHEA P ARHB mSHrdctuQPPhi&LAG: 8 conpound as

recited in in an EC50 value less than 5 pMas
measur ed bygfl l)é?smﬁ%féb“nal)anent nlne&%eéeog 49. A nmethod for raising HDL in a

subj ect conprricdphigr Sﬁlﬁégéahi’%ﬁ@tsrzaﬁ%mabﬂenae tp enadest i iapphistt of a
conmpound asconpidideand aﬂlﬂm@tl‘h}iorﬁff a&la@;ieﬂﬂ?c athovhBDof a PRAR- A\:lt%ﬁﬁ@d}r fpaligating Type 2
di abet es, dgg{eg%séhn 1|alns 4b n resistance or lowering blood pressure in a
subj ect Ré adm ni stration of a ther apeutic amount of a conpound
as reci téénBW Of%??vlpwd Biregitetsn ay 4(rlaints 1 810 Wi 0@BY085 PETME@CTNWSR005/ 038418

51. Use of ﬁ1fﬁ1@fm%mdcla§zeffﬁﬁIs&ﬁﬁeﬁs@to&&%al@fDLﬁxﬁ AbaiEnt hndQ tﬁ‘efasf the manufacture

of a nedigapen reat nme reasing insulin
resi st ancg g:_% lfhodc fg treatmg%tf]elos elotxcr('hseases 1nc]¥£) ngavascglaradlseas? cdronalﬁg%ag thereof. 52. A

met hod for @i@ésﬁé&fgkfr?i’gscll_l déeqs?ﬁ“ép%lﬂlﬁfaéﬁﬁseléﬁmmsFqﬁgcttcmuadmﬂml stration of a
t her apeut i Cadmaiehtioh offthetep EEIRAUMEGT AP ARGT @M u1btBr caiboufas @it (Feanyl- 40. 53. Use
of a conmpoupd,.as uecited in any of claims 1-40 for the manufacture of a
medi canment or éecream ng LDLc in a patient in need thereof. 54. A nethod
for shif 7 ngserbicopatnd sreteiivay phosiisd rff fdr thg mprgiéactpig ofvonqdizmedefges LDL in a
subj ect  cotigatiiestionghetdddder@id disdakes IntladidgQibcdr di@eaﬁeh@)l‘oa&?hgait gisagpunt of a ‘

PPAR- del t a %%La@ctugl: c&&%gﬁ)n(aﬁgr%h%a Vnge? glsegs%n Zf'é)g} eatn1¥ 1% F] there (fl ms 1-40. 55. Use of

a conmpound as recite manuf acture of a
medi canent %alﬁthodsfw‘tlreftin&@ﬂﬂmatwlwse% @Cl‘ﬂr‘zéﬁlf“?aol???@ﬁ&Iulcefﬁiéfﬁsf@tl% o normal LDL
in a patiendemattisN@eshatolierra, ostEfithrifs 418 bulb@Emine Gisdatced dubiget anhpesqscl erotic

di seases | nt(ﬁé é&min%Gat%géfcal{lle@ageugj: DdRGra lﬁgﬁ%g%n%dtﬁgc?rrcgmpound as recited in

any of claims 1-40.

59. Use of a compound as recited in any of claims 1-40 for the manufacture of a medicament for the
treatment of inflammatory diseases, including rheumatoid arthritis, asthma, osteoarthritis and
autoimmune disease in a patient in need thereof.

60. A method of treatment of a PPAR-delta mediated disease or condition comprising administering
a therapeutically effective amount of a compound as recited in any of claims any of claims 1-40
or a pharmaceutically acceptable salt, ester, amide, or prodrug thereof.

61. A method of modulating a peroxisome proliferator-activated receptor (PPAR) function
comprising contacting said PPAR with a compound of any of claims 1-40 and monitoring a
change in cell phenotype, cell proliferation, activity of said PPAR, or binding of said PPAR
with a natural binding partner.

62. The method of Claim 61, wherein said PPAR is PPARS.

63. A method of treating a disease comprising identifying a patient in need thereof, and
administering a therapeutically effective amount of a compound of any of claims 1-40 to said

patient wherein said disease is selected from the group consisting of obesity, diabetes,
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di sease, cerebrovascul ar di sease and peripheral vessel disease in a subject
conprising the admnistration of a therapeutic amount of a PPAR-delta
nodul at orwoenpmsss7as recited in any of clainms 1-40. 5PCTUSeosH3si€onmpound
as recited in any of clains 1-40 for the manufacture of a nedi canent for
the treatnent of atherosclerotic diseases including vascul ar di sease,
coronary heart disease, cerebrovascul ar di sease and peripheral vessel
di sease in a patient in need thereof. 58. A nmethod for treating
i nfl ammat or i SE. j i g j.asi s, ulcerative colitis,
dermatitis, X?%@E@E%ﬁ?? etlgt% %15'?%1?%)aggslflcg%g?{%ﬁ%hd?’%e’a%ﬁycéeﬁlf’él}“r’{%sne di sease in
a subj ect c&siRied Midyexidetve sticehninarateioatPsesP issuctiiey.apbageiess dnount of a
PPAR- del t a emdiseas, dthetRROAE oEn RG] doRdlubidh-in@Bad cafiiacihjalydugl - 40. ?9. Use of
a conpound ' . f.clai - f.or, the manufacture of a
medi canent ?‘ glfcgcﬁﬁﬁéattO?Oglr?légft?rgéér%tclgg?s’ meﬁ? %gﬁ%ﬁﬁ%% flﬁl ¥i seases, including
r heurmat oi - &rerrepdiagreciigd amert clgigs EbRVHMrofT¥esaneroxisaiie polifrraipeciivséase in a
patient in repdrPher)gokion60. A nethod of treatnment of a PPAR-delta nedi at ed
di sease qfs5 ¢RNGLI|QN: EQIPLI @ie&%sﬁﬁjpﬂﬂiﬁI%%W a therapeutically effective
amount of “a_conpound as recited in any of claims any of claims 1-40 or a
phar macelfi E@ICPVP"&@(PéMEﬂ“@n%de"Et?dléWé?ﬁlal%ﬁﬂé?"uﬁ?rm%?%W@Of hereof. 61. A
nmet hod of miiskadeat dondyion apeioeici Bamenqtialoh brrahrr - acti vat ed receptor (PPAR)
function ¢ CAMRhJoslaRg.c500t:ac L Sal; g nd.of any of clains
1- 40 and r7mni t'c')ﬂro ?Aﬁg a Bg:hlangséé%?ercl1 %éeiqfr ggﬁgﬁ’gﬁsg“gde‘%?iégﬁﬁgﬁtﬁ°§|ﬁ feration,
activity of b8inidmipppgebolissyioma Knyrblfiveapaerpplserenyip thdiavasaleidisase. bi ndi ng
partner. 62type-ﬂh<.ﬁabﬁ1ﬁdﬂﬁlﬁ(ﬂdusafypeﬁjd&bd‘ﬂ%,ﬁﬂsullimefaﬁdemypfﬁtﬂﬁbiden{?i?éﬂsi.ly&}na%_5. 63. A
method of treatdng Rl &%ﬁﬁ&%ﬁ&éﬁ&w&a,'iﬂ@:ﬁ&&&y' 09 BR SNt ok N need
thereof, and admnistering a therapeutically e ectt ve anpbunt of a
conpound of mifff toptsthmp. gpqugsisy uloprptivepoliigiagd deppgtiiisent wherein sai d di sease is
sel ect ed &Br Dmctmeugrodesmpesdias biSdin g6 iferedDRESPIAR is PP aBet es, 119 WO 2006/ 055187
PCT/ USZO%@/ %QMunde&%g!)sﬂi%yL Ir&%éﬁ'i@'ﬂn onqa%ps l-élIO.?or%yeri]rgtEé)rrenuf)ééturQija CyStI c Ovary
syndrone, clipmacteric, disor ders associated w th oxidative stress,
i nf | anmmat or Yedaabitsiae preyerticn gty of dipcasqpacmdiberrasiostegpy thenphysens,
i schem a- assaebisgdneda BHAGaN | nj ury, doxorubicin-induced cardiac injury, drug-
i nduced p J, Gl ; . ' xic lung injury. 64. A
conpoundmg'sﬁ%eg%ﬁ%{ggl °|¥ ér%?gﬁsy&gé@ﬁ%{iﬁgﬁgﬁéﬁ%@%\%ﬁ@gﬁBr?r%%éﬁI ates a peroxisone
prol i f er dt ofeatenoydobdeim f gdhgisindie conmpmmmofylaigs PPARD. wih3n Efhealusdmpgbrnidd of C ai m
64, wher ei nudad tkafdRARY i BindRRARBI astdy. The conpound or conposition as recited
in any of;,,clai - i e b of ,a.. di sease ar .candition
amel i or at7(2:). d'h‘% ;g[?pﬁind%gcalﬁiﬁg%o:é%ﬁn %PNI]%QIE&XE%Q%O@E&E 4 ?4 4 ?‘nﬂuommeql%/? pyu%m 2 y%
piperazine-1-sulfonylj-indan-2-carboxylic acid.

73. A compound having structural Formula (I)

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 § atoms, forming a five- to seven-membered ring;

T is—C(O)OH;

G, is selected from the group consisting of (CR'R?),—, —Z(CR‘RE),,—, —(CR'RH),Z~, —
(CR'RH,Z(CR'RY);

Zis O, S or NR;

nis0,1,or2;
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67. A conpound or conposition as recited in claim®66 wherein said disease
or condition is dyslipidema, netabolic syndrone X, heart failure,

hyper cholwetessniss ey car di ovascul ar di sease, type || di ab@tussooswebd4is us,
type 1 diabetes, insulin resistance hyperlipidem a, obesity, anorexia
bulima, hair gromh abnormalities, anorexia nervosa, inflammatory diseases
including, but not limted to; asthma, psoriasis, ulcerative colitis, and
dermatitis. 68. The compound or conposition of Claim®66 wherein said PPAR

i s PPARS. 69. r‘gghesageqtggg}%m&gﬂyq)ror?orrp05| tion as recited in any of clains 1-40
for use in the manyfacture medi cament for the prevention or treatnent
of di sease or lkalrﬁd% e GiqerarAsItly s ested Bombie grpip conyitngloBltyliogendilodo®PAR,  70. The
compound or almnqsa;@sautokpandoéwe%emamlﬁ,@or tyMBIREr Rl folRinthpfIRAR shstitRRAR3.  71. The
conmpound of }g k0 1, wherein the conmpound nodul ates PPARS with an EC50

val ue | ess than % M as measur ed by a functional cell assay. 72. The
conmpound accor¥ifint & &9 iadepandotixdiesiasi fiam dhgigepur eongh g hydsogen, fower

4-14-(4-tri falk)tu(hpcﬂhm&lf'll)éloge{ﬂyp’el‘hdlbzﬂkyz'hWr&xy, lower alkoxy, nitro, cyano and NHa;

pi perazi ne-| - s 58 ed%roxjn Qg%%%) co&%axﬁ uaifg or.Iunsa dlra?ed ﬁyc al%gp ound havi ng

structural For 0 (1) O asalt,
ester, or p WYP@”‘F‘H@P@&PWW@F‘éFtH*PtedA”th§4@défaturat ed or unsaturated

hydrocar bon chakmi XQhreamdbeiidesiy @t 6aRTE grSdpr&gnsf@M@roﬁl@a{oEHﬁrhlkyphm n having from

3 to 5 at ongy,.Lof ML avroaoveprrren | Tis-C(OOH, G is
selectedf?garlng% f%?gha%%%n§d )t{y’ IS B PR BN ’H‘EQ@&QR)W -(CRR"Z-, -

(CR R2), Z( CR R %electedeWh@cﬁmuscwstﬂR@fIo“f?r41@1 @dhmrog@r 2; 120 WD 2006/ 055187
PCT/ US2005/ 038 &8clected &tnfl ths grdlipzonsiiahezpesnshadk iyubid berd, 1Cr°RY),-a04bdRd, ar e

i ndependent |y _ I?FEEQC fomthe group consisting of hydr ogen hal o, | ower
al kyl, I ower al koxy, | ower perhal oal kyl or together may form an
optional Iy sulﬁ’s‘f?tlu‘iréd

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

Gy is selected from the group consisting of hydrogen, optionally substituted aryl, heteroaryl,
cycloalkyl, cycloheteroalkyl, cycloheteroaryl, and cycloalkenyl.

74. A compound having the structure A-B-C-D or a pharmaceutically acceptable N-oxide,
pharmaceutically acceptable prodrug, pharmaceuticaily acceptable metabolite, pharmaceutically
acceptable salt, pharmaceutically acceptable ester, pharmaceutically acceptable amide or solvate
thereof, wherein:

A is selected from the group consisting of

OH NH, s v
0
0 <
HO o HN /s’(:; ol
o, d ¢ HO ,
O o) O
. N\ ,/O 0 0
0 S 7 s<
O// \f (@) O// 5,35 6/ ,f
H2N HO H2N
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cycloal kyl; X1, X2, and X3 are independently selected fromthe group

consi sting of hydrogen, lower alkyl, cycloal kyl, hal ogen, perhal oal kyl,
hydr oxy, wowess/@si8oxy, nitro, cyano, and NH2; & is sel ecram2dososssihe group
consisting of a saturated or unsaturated cycl oal kyl or heterocycl oal kyl

|'i nker, optionally substituted with X4 and X5; X4 and X5 are independently
sel ected fromthe group consisting of hydrogen, alkyl, hal ogen, |ower
perhal oal kyl, hydroxy, al koxy, nitro, cyano, NH2, and C2R, Ris selected
fromthe group qfns sting of |oyer _alkyl and derog &3 is selected from
t he group con5| pf a bond{ a W 0‘1R4),,, , carbonyl, and
' 0 1,

p dependent |y sel ected
from t he gro D gj mj of\hy ag__dl kyl, ﬁ;éwer al koxy,

optionally pstitute ary I ower per hal oal kyI cyano, and nitro; and 4
is selected Tromthe group (°:on5| sting of rogen optionally substituted

aryl, heteroarylsg IoaIkyI C oheteroalky cl oheteroaryl, and
cycl oal kenyl . 74. eund hei he struc @ -D or a
phar maceuticgl | yyac e N—qx -- ceu I %’ cceptable pr odrug,
phar maceut i ca accepo abollt ceuticglFy acceptable salt,
phar maceut i |y acceptabl ster, pharna%p tically acceptable am de or
sol vate thereof, wherein> is selected:ffom the group consisting of I\ O
OI\OisO/S;HOH2NOO—IOONH200=SOHO=S:Oo s N O 0Os\ / HO O
\ OO0\ (@ STNA H2N HO WO 2006/ PCT/ US2005/ 038418 S S S
4/ 10 O os~ 0 s\ -O G5 S,O N S”O \ 0
0 O// \55*’ OV O//\ @) 6/8\
HO , H2N HO
N H N
\ O @] O
v & &
S e QJ@
HN , HO , and HoN

I\ ;>_\N—é %—Nf—<;—€ _;>'\ -
e T e e T

A /\ i _E S

C is selected from the group consisting of
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HOH2ZNHO SI NI / 'O o ONSp RNHOHNH N NI / ~ O~iiiio/ ,,0
O-6-10000C HOHNHO HNHH I ~WNpIl / Ap OCS~ p OS5~ O Cs-/
H2N HO armwtoHBN/Bsis3 sel ected from the group consisting eCTANDDOSAOBS4NS | | - N
Nl - N ~NNj. FNN~NNINNI \-~N1-NJINN _ N N-JINAN- ~N~
o I-NN21I -NAN \ - and Cis selected fromthe group consisting of
122 WO 2006/ 055187 PCT/ US2005/038418 0 and and D is selected fromthe
group consistingof FCl I / \ CF3/ \ CFR31 / \ CF3 1 CF3 CFs C F C

o)
-1{”\;; , '777-/\; , %J\ﬁ , }}éi, 3{\}{, }LLJ\/'?{, and }L‘X}{, and

D is selected from the group consisting of

éOCF3 §—©—cr=3 §—©~<3F3 §—C§—CF3 ;-%3—
EO—CI §—©—oc1=3 i—@—oca g—QOCFa
!*@—oca’ %‘@'OCF3, ;‘Q'C%, 2@-%’

cl
g ij_\ CF3,§ ﬁ_.\ CF3’Z (1—\ CF3’§‘©—OCF3’

F
|~ M—ocr,
=

b

Cl

| /\ OCF3§ /\ OCF3§ /\ OCF32—©—\

s P2y i@ ;@
Hﬁ}ca

F Cl
% 7\ E 72\ ? 7\ g 7 N\
N=" CF, N= ©CF, N ©CF; @ N=

F
| —<;>—S\CF3 | | —@—s\c )

123



ad | &OCF3 OCF3 | OCF3 F | OCF3 OCF3 NCF3 1 \ CF3 N N C CF3 CF3 CFs
OCF3 N N'" NN N FOCF3 O NOCF3 OCF3 OCF3 N N N | CF3 F C CF3 CF3
CF3 CF3 Wo 2a6d558C1 - CF3 N CF3 N CF3 N CF3 F | CFBCCRB32005/03841423 WO
2006/ 055187 PCT/ US2005/038418 CI SSSS CF3 - CF3 CF3 N CF3 F O s s s
IS N CF3 NN CF3 NN CF3 NN CF3 HV NV O@S\V\ ~H \ ~~\V IV NN NN

0 o
o
s —< g- —2 >. 7 N\
i—@- CF4 | S\CF3’§ S\CF3’%‘(N:>78\CF3 |
F cl

!/\S\ §/\s f/\s }/\s
N=" tFy 1 N= \CF3’ N= \CF3, N=" CF,

H |
VOvNSVNSUNSUN S
H
SErNes NN svN o
LI O HO-C O,
R OMe

N Cl
O, 1= Do (o
OMe | ’ , ‘ ’

2

o o
g‘g/}cag 2 > CF, CF3 CF, CF3
N_ 2 2 F 2 CI b Br b

!

\I\II\I\I

wnnng

|
CF4

Br

] |

CFs Q\CFG CFs ©\ ©\
OCF, CF

OMe OMe

> b 3

3

H
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NN SN N NM I N)i H no NV NCF3SN N~~NCF31 -~ \ CF 3,

CF3 CF3 CI F O NCF OCF3 OCF3 CF3 3 - - - OWw CF3 N MO MO \ I\ I\
I\ I / \wORB06@BS18CF3 CF3 CF3 CF3 N F C Br Br CF3 CP8TaS3008N0Bs4DE OCF3
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