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course of differentiation of several preadi pocyte cell
lines. Additional research has now -1 2 denonstrated
that PPARy plays a pivotal role in the adi pogenic
signaling cascade. PPAR7 also regulates the ob/leptin
gene which is involved in rgegulating energy
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the pure drug in its most thermodynamically stable polymorph, substantially free of other

kinetically favored polymorphs.
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Cl{D
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In certain preferred aspects, the present invention provides benzenesulfonic acid salts of
compound 101. We have discovered that benzenesulfonic acid salts of compound 101
possess unexpected excellent properties, described in detail below. In further aspects, the

present invention provides polymorphs of the benzenesulfonic acid salts of compound 101

 identified as Form I and Form IT, each described in detail below.
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FIG 2 prov1des an: exemplary scheme for the synthesis of compound 101;
FIG 3 prov1des anothel exemplary scheme for the synthesm of compound 101

. FIG. 4 provides a d1fferent‘131 scanning calorimetry thermogram of a sample
comprising Form E S RPN o R
FIG. 5 provides an X-ray powder diffraction pattern of a sample comprising Form I

FIG. 6 provides moisture Zsc;)rpt'ion isothetm of a sample comliﬁsing Form I;'
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FIG 5 provides an X-ray powder diffraction pattern of
a sanple conprising Forml; FIG 6 provides noisture
V0 RaOSHB307$ 0t herm of a sanpl e conpri sing For m | BCHBS29§3/032552
2005/ 033074 PCT/ US2004/ 032552 FIG 7 provides an
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sanple conprising. Formll; and FIG 10 provides an
i nFiG@r&Eproypiss & diffareftiabseanipp ealogmeiry diemyofammef sanfple
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COMPEHER [0018] The ternms "treat", "treating" or
"treatnent”, as used herein, refer to a nethod of
al IFRY] BhioREicd in K9 PBWABS:i 4SS pafrR LY Qaanlge Somprising Form IT;
attendant synptons: "The terns "prevent”, " reveﬁtln%"
andor "prevention", as used herein, refer to a nethod of
barring a subject from acquiring a disease. [0019] As
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o R (oo e PR Ipat By of sy Eimpripa Bore b

mel litus (non-insulin-dependent diabetes nellitus or

NI pLef ' ] [1itus. [0020]

As : . i condition or

di sorder” or "PPARy-nediated condition or disease"

and. 1t he DEINITEONSS to a condition, disorder, or
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{001?P d di 3gaseshereif! “dislREseaseM 5 RARY dRHBIS SRIMAs pil%?néle diabetes)

eading to, e.g., certain enerdy honeostasis,

or type thdiabstermellitiis foen insulin-fepandentidzabetss metifus of NEMID)oprgferably,
Y0 rs d di seases). A PPAR y- nedi ated condition

type(oﬁ &P%gsr%lgﬁﬁlﬁ%y be conpletely or partially nediated by

f0020nappr opisiwRe@herElBARY @61 PR AR y-mid@iRMRbndifion or disorder” or
Ry-medi ated, condition or disorder is one in which
LLis

Eﬁ]ﬁi}t% cq;'fdithfewl’j |a.p§ thelikegpisrsdp raondigigns disorder, or disease
ot RO 2, e AERTSAS o PR ARl
Inappepliatedd PR v aetity nd ghttarise a® the result of PPARYy expression in cells which
normally do not express PPARY, increased PPARy expression (leading to, e.g., certain energy
homeostasis, lipid metabolism, adipocyte differentiation and inflammatory disorders and
diseases), or, decreased PPARy expression (leading to, e.g., certain energy homeostasis, lipid
metabolism, adipocyte differentiation and inflammatory disorders and diseases). A PPARY-
mediated condition or disorder may be completely or partially mediated by inappropriate
PPARYy activity. However, a PPARy-mediated condition or disorder is one in which
modulation of PP ARy results in some effect on the underlying condition or disease (e.g., a -

PP ARy modulator resulis in some improvement in patient well-being in at least some

- patients). Exemplary PPAR7y-mediated conditions and disorders include, but are not limited
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onpounds that;, e .g., bind to, artlally or tot

P al |
herelm lelidesthevimbihitionor amat@a@é PP@.‘Rés/ diregs]ygr lndlrectlyy Inhibitors -

act | \'4 ,
are co&pgou%ﬁé t]]?i &i : S%,E@{‘iclﬁ %oﬁ %Exﬁaﬂ?&ft% Eg'l%ﬁ sg?ﬁﬂa‘i%w?l%cg ?r&rent,
delay At BvaREPRUOKNaLE, Bsensitzg or ddimil degfulate 31gna1 transduction; e.&:;
stimul ate, -i ncrease, qpen, act.i faci lLitate,

- antagemifiandetisaiorsate FomRpowdn thet iege %li“? Wpstimhg tea%f@r@?@ﬁm activate, -

facllnéf:‘;A1 SIhEL h&?faﬁgn,%ensﬁ&%' ?tré%ﬂatg glggﬁﬁanscfﬂ%ﬁ% al % Oﬁlgo%fsts

receptor activity i ten to enconpas

Further) h:&ghmueﬁbf PB@M receptopactiviiytis amdnﬁgdsm srvonpdfoantagonism,. :
parti I oni sm of_ .t he tivit soma ed wi.th.th ‘

agonippparya 5} and el g Hotceined ath the PPARY

: recep’c{ﬁ'ed herel n.is.intended to encorrpass a. product:

conpri sing t he: speci fi ed- i ngr edi entsné;I and in thé:“
[00223 peC| f rﬁ:d: temmn temmsposition? agiised thexjy is diteneid| to gpcotaprss a product

any p?cRﬁx%t &hﬁﬁ oY rm&cﬂwr mBhakRaaes dogiafiod GE RS spbidiedi t-
i-s meant the. | uent, excipient or, carrier_must be

mgre?@nﬁaafl Hisi seewﬁted: amhmit@t BF phangeeaiticallysacoeptaple” it is meant the
BRSSP B s i

o BSRRL rERSb eh B5 B PO tdewe -

' and ndBIBlerioistbahS rdcipid thepgpBuNt: of ‘the subject salt or -~ v
.loozﬁolyrmr h that will elicit. the biological or nedic

esponskhederm “tegwgetically gHeciive 2moLRrelsrs tﬁlﬁh%ﬂ”?ﬁﬁt"%l%e

'subjegfgap%@%%gﬁm%@?uéﬁ&% Bﬁ%%aff &t ﬁ'él_iﬁélff g;lsbgsgrsﬁa fiddue,

er clinician or
systeid avial oﬂﬁ)&ﬁh@ﬂlﬁﬂtbeﬂa@ sought bl ¢hd researdhor, srefmnemdu:eMedmaI doctot
one_or . nore of tv.r?iﬁ npt ons_ of .t he.-di sease, _bei n
%131?*&?

or other ghpigin of ey s RroveRjisicuelppment of oF ?H%‘aafﬁ 29 SPTRe extent
one ok thidr® 6t HEQyAPEIRL SF Y Gle RS LORITRARY, o SR
[0024] Theterm “subject” is defined herein to include animals such-as mammals,

including, but noi limited to, primates (e.g., humans), cows, sheep, goats, horses, dogs, cats,

rabbits, rats, mice and the like. In preferred embodiments, the subject is a human.

[0025] The term ‘*a]ky * by itself or as part of another substituent, means, unless

otherwise stated, a straight or branched chain, or cyclic hydrocarbon radical, or cpmbination

S



including, but not limted to, primtes (e.g.,

humans), cows, sheep, goats, horses, dogs, cats,
MahHi0f/8330T4at s, mice and the like. In preferredPCT/US2004/032552
enbodi msnts, the subject is a human. [0025] The term

"al kyI , by itself or as.part of another substituent,

e B B SR 2t e 2 SN ON Ot i and
- 9?%111!"1%31‘08@ 1%@9@5&3@’&%4’ cbdh M%é@ﬁ%@@a t@e@s% s one

saturated, nono- or ~pol yunsat ur at
to teardrbons). Emeﬂnphbe ofl satumted hydmbarbem{ addigals ineldie glosps km:hlaa gnethyl,

ety S5HGP BrBOPIDBY' B %ﬁ%ﬁ? isS e g cictsedh od
ey DI SRR G hF SIS QU SoSMELL Ry BRI n penty,

buty
n-hexgh bitepty], Ilsmtylb and/the liks. cAn tmasajnllrated(adim Igcdnpxgl br)enm:vlngg gne or

moré ﬁ&h:g? & OIP(% loggﬂqg I)(’)mgo %ﬁlg%gfés gﬁ ﬁggtepé gqlf?/{)gpws inglude vinyl,

2—Pr6151§1}’l,'c¥tﬁyl ﬁ\“sdﬁ@ﬁt@ﬁﬁr BiEfladiensy), 2 ’g'tﬁéﬁ&dlélg g ﬁ% ht:éé@%h&ﬁr‘f)

nor e doubl'e bonds or triple bonds
ethyﬂ)’ﬂs &t Wa&-wpﬁﬂl}dy?v-bghyn}alp and the higher homelogs akl isoropmniThe term

w 2- di
oG S B GAB E  pia FRL SR b aarigtiyas o gloggfne i
mor$dBEDBYBY as “BeteithlHY? cRishliéyrCard galll%ﬂeﬂéomi‘hé’%?maﬁﬁcylene by

i soners. The term " "al Kyl unl ess otherw se noted, iIs
itselfpras neetad another wbsutu@ltmmea dwalenataudmlsd@fveé Iﬁto;n an alkane, as

xR L RoRRR T el SRion o e rom bp 24 cnbon

atonis} $#@thfth@e gefpp AR¥in®1 0 8N QWAL CarbbR SlonisiRig Iﬁs@&%d @ the present
dival ent radjcal derived from an al kane,

inveatiempAi-fove alky!” ar oz eliptme” is ashorienthan aléml e dtkplene group,
: i) L 4 carbon atons, with those
genegél%ﬁgagfmga% glllnlgy\f %:)\Ilé’r%g%b%n afborifs

Or ST ewer tar bon atoms bei ng preferred

[0026D t he p‘hes@mt“hetemamn,f’@y itsé1f ot m/ﬁjmlﬁhiﬁdn Wit andtest@drm, means,
al?% is_a shorter chain al kyI or a | ene group
unlegsy ?lawlwtq%%f%uarﬁéab& YHRHERS PT braghedchrise %x% frlydipoEPe] radical, or

comﬂ_ﬁ%h&%r tHér b ESIES%.IDE B the sB¥ed 1 Lﬁl%efr 0‘?5 loBn QBHE' #a%ogvone to three

anot her tens, “neans, rWI se's
hetesia&bﬁss%tedlfgim thmrgrmlncmiafsting: hﬂ@nN, Sr amelyS; lahd wherein the nitrogen

and e AERTIER rﬁe%’éﬂ}ébs i e Pt GRS i ginanaeptionally be
quatbin®BOThe h@tefcm eﬂ%hﬁ?lﬁﬁ?bé a\?\ﬁfe i %Eﬁﬁ’l&ﬂﬁsﬁfoﬁ%@ﬂm

consi sting of S,” an I'trogen
hetermatkyd gtdupr Tae mrqmﬂl Sptuiap e blagedet amyipdisitiod of tie hetmoalkyl group,

. j. t t t | t
inctdfef R PRBGR B i MEl Ao i aydhed i USeuaindsy ) the molecule.
- Exataple® Eli&idep@HZI@HPOQﬁHE heﬂzlmtzeﬂﬂatﬁyl ~CHLAHD;- gd‘iﬁﬁ-cm,

het er oat om Si acéd at any position o
-CHhst@HnaHmcr@r@Hﬁ-S(O) A Qi o CEh G, -Si(CHY,

-CHL —%:@GGH %cgqn%l%l A ﬁtlﬁ@ﬁ—gj—gjﬁ C@h%_ﬁve I nd (r)m(s)];naty & consecutive,

such-deHRr éCkH%nﬁl(bl' -)@ﬂ%;BNHC@@HS:bﬁd Nﬂg‘@%&@bciag @'1‘&% 11501@'1&1‘ el term
“heterga]@cgj-bl}rgthose radicals described in more detail below as “heteroalkylene and

“heterocycloalkyl.”



 oERLL bl SO 6 G RERTAY,

- Cyalkydr m:"pharnaceutical Iy -accept.abl € saltsti's’ :neant: to-

CNRBRESRUR %&wﬁ’cgﬁw

- [0028); ' gt RharBAsylirabace

- CH2- CH=N- OCH3; _and -CH=CH N(CH3)-CH3. Up to two ,
het er oat ons maybe consecutive, such as, f or.. exanpl.e,
W%SN?%O%"-’B and -CH2-O-Si (CH3)3. Also i ncl udeg s di®oszssa
term "heteroal kyl " are t hose r adi cals descri beg in :
rmre det'ai | bel ow as "heteroal kyl ene" and e '
: “het erocycl oal kyl ." 8 C WO 2005/033074 - ' :
[00277CT/ US20Q4 AR 2853 dint 2024 arsmars Teakubsariaac [!'@ﬂieﬁe @fﬁbodjments
aryl group is "substituted.” In t hese -enbodi ne -
subsmﬁ@@qﬁ%rmwmpw@vmﬂ psiectpldicnai hadERmdOR cOCOR,

ST o

NR”€ ,NBTIR CEIND ’F?LNH-(:W )NR! R,
- NH C( NH2) “NR C(]lg\lg NH- NH2 . S( O) R,
NH-CEE)ZNR’; Sﬁ@b}zrﬁ% Q)R ﬁhé"st, ~CH( h)2= i

B A AR A S e

total mﬂllﬁﬁi?@fapﬁﬁvdlﬂﬁeﬁbﬁlﬁﬁi dromblingnEysteaand Miiei 1T B Ia”na RR’are:.
are independently sel'ected fromthe gro

indepisiy evag o0 o Bp G50 cwu@f&mg@{@lmm@m;.pteroamyl

i ncl ud salts_qf = active conpo bﬂél; \é\ﬁﬁ%@&&&gﬁﬁggé&ﬁf
a

actlvé)&) HQ%&G@QI&%B?&HW& feﬁﬁvag Whhidkic aﬁfd@ %fe iPatie 01_1‘ sa1$ Gan-

jounds with a sufficient anount o R
be obmmeai by @intdeting theateutral formaf smuhteabipeumdsemth s oifieicht amount ofthe -

- dosin R0 ehisalh ASBE FBb b By e R Db e g

accepfibl K50 h@ition salRYAIAN BB Cderved b inGRAMR Bbids like hydrochlonc o
monohydr ogencar boni ¢, phosphoric, c. s

hydm‘vmmym Gﬂﬁhwpm@m]@df‘@ﬂi?wbmgamhh@pnml ©,
monof ol e R OB i %ﬂmémﬁq%'ﬁ?@emfuﬂc

hydriedit td piesphoeslisfacianabaied likes hywelN e ¥dl6 REgadiemaeidgely -
| i ke acetic, propionic;_isobutyric, maleéic; malonic;

nONtOR Y (EEHES agids Bkerpocticxpropionts; isohwysie maleingmrlogic; benzoic; succinic;

enesu

p-tolmnesmllﬂommeazuioimnesmlfoﬁiot ando-tdlaseaulionic; oRtiianea1d; ﬁ.ﬁﬂia@esulfomc L
thellk ‘Al so. i ncl uded are salts of amno acid o
and thﬁ'}gw a“s‘swg et aresalts oh ammoasids such asargigatgnd dhedike: @d saltsof

L e .
L S
. Phedtic, $eil 66:1497APY7)): - |
[0029] The neutral forms _of the compounds may be regenerated by contacting the'salt -

suberﬁh ffiarics énsa%ﬁ@ ?ﬁﬁlldj,l q{%n%enegﬁkoﬁfég;ﬁoﬁlg%neglﬁh%‘iﬂc, 'lﬁk%.ll&iﬂé; ng .

‘with a base or acid and isolating thé parent compound in the conventional matiner. The parent -

form of the compound differs from the various salt forms in certain physical propérties, such -

- as solubility in polar solvents, but otherwise the salts are eqmvalent to thie parent-forni of the

compound for the purposes of the present invention. .



e

[00291 The neutral forns of the conpounds may be
regenerated by contacting the salt : wth a base or
&0 oanmsBorEol ati ng the parent conpound in the PCT/US2004/032552
conventional manner. The parent form of the conpound
differs fromthe various salt fornms in certain
hysi cal properties, such as solubility in_polar

[0(@ y P! ; Yy p

|
bl vent Sartisytar seliscesiribed belewsnslnde Hhesylalgsalis| @ nbenzgnesutfonate
£, f : f . .
s BRSO A1 Rl i on” AREUAL i s RRESAE % i

addiR6d 64US00044 B3RDEehzedePllBMic Kad.t i cul ar sal ts descri bed
bel ow i ncl ude "besyl ate salts" or "benzenesul fonate

00343 t s dheéumsonaymarhygrand npolympsis frns Aukiglatogh temay berein
refeft‘rﬁg‘fnfsb?ﬁ %Hﬂrﬁsompg st hofe%g%@g@?eﬁﬁgi%@ﬁ%%ﬁ b diEGent

enzenesultront ¢ acC

physied byupertisa siiclanyg foreeinple) phiiag tanpmatuen et loftfiesdort, eslabilities,
[ forns of the sane nol ecul g,

. herein refer to crystal .

disselaBonTaasndior visrHeTsl RSt Tesubokie pErRgsmenheRontogmation of
' . f . i :

the ORRAES 1Yo S Rfige; the BIERTHCEs i i bAbrbGRE AhitiET by

polyarvaiplaraffscbpletrinacaltica pahictera such as stutge stibilithecompressibility and

den BB i LS P oy S S e an

impEYtAR Blctdran bf’da%@elbﬁlgg?é i ereRAL YR BBt Akl from (;,htat)l/ges in

phar maceuti cal par ters such as storage stabi
chemalpeadsiityi(b.igt, Wiferehtiatlexidation, fudpbattagiosagenfofm diseblats more

.and .product. nuf act urin and di ssol.utjaon rates .(an
rapiqHy e SREorsE Do pobrasigh MeRBreR EPTs ¢t aa et By Romb) or
mechAR&d] bhinkes ?égg.é 2514 orfki B R NBRESas Ak in@Ra T $Rbored olynémph

reactivity ., differential Oxidation, Such that
convkots 4y efmodynding callyongre siable polyaporgh)onbivtin{ecptpblietsed ooé

one ,pol ynorph th n.c ri.sed .of .anat her
polyFo e Bpsc Rt M FRur R S D! g repe of
solublityBisSol Bfiorb iFfeAdiBesdh Be kkindhd Sak| JnfePoPfestpRR| tHNBIBAs may
converts to thernodynam cally nore stable pol ynorph)

- resufidn jpek |9f pategey o, ablhe phicpextrome, tqxitityndn piditiee thephysical properties

' i.gh_hun di . a_ .
of iR FFA ) 6 SR HRUAR, TorBatilE bl ddhion@bitpiap e more
likelgtd f@fEsalesies orsaight ROdiyieub ifitte sra@ashi RSO MMRPurifi@ ik ! particle
in lLack of petency_ or,_at the other extreme, toxicity.
shapepng gie b amighl kg differept bween ralymemphshe cryst al :
y be if%?ﬁlﬁ ' '

m’g& ynor ph m %rﬁ?ﬁ %%%{egﬁgﬁﬁg??/bt%%ég g? %EHSBO %\% ese%‘r)ds’ as known
m theiaghtSubb nekthddsdntltde, butfaré hetrlininetl topmblt tecepstalfization, melt cooling,

inmpurities (i.e., particle shape and. size, .
solvenaseryaliys ﬁ&”%dﬁ?ﬂlg%'@nﬂﬁlﬁé?’é?ﬂw%w %ﬁmgn%?m@yl.mg, vapor
diﬁgmﬁpimwhs of a nol ecul e can be obtained by a

nunber of nethods, as known in the art. Such nethods
{0033hc| ude, Tebbiquesdfondtardciarizirerpdiymonpbs include, but are not limited to,

..fecrystallization |t cgoling, . solvent .
dlffﬁrerﬁ@ S§aPfT (?fﬁﬂ‘?tfyg@sst&?)ygtfi“}sHSW%&%%‘%P&E@WM@X single crystal
X-radyaRftFhcfRRdth Fibritidid §RekdREpy, ¥3POR and Raman spectroscopy, solid state
NMR, hot stage optical microscopy, scanning electron microscopy (SEM), electron
crystallography and quantitative analysis, particie size analysis (PSA), surface area analysis,

solubility studies and dissolution studies.
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di ffusion and sublimation. [0033] Techniques. for
characterizing (pol ynor phs i nclude, but are@ot l[imted

6200s0s5§-qr enti al scanning calorinmetry (DSC), ¥ohA¥z004/032552
v‘povvdé’r dlffractomatry (XRPD), single crystal é-_ray f
~diffractonetry,- vibrational spectrOSCODy, e.g.y IR and; S
Raman spectroscopy, solid st ate - 'NMR, hot stage

| [nosqm I cal THE RASE0BMte, SBARBI RErell, fTérk &Na BiyBRPRBGR 4 Substante.
electron crystall ograph and quantifative

| whlcé ﬁame’glis solvpety: (Eheiter Tyerate anefas & g sobymfe whereindbe selvén is water:

003805 1) iR AR R 3 Bt n

I.

zf? s S-t.qagermofa

- substafied WItR clin antybsethdedyatmoving iy ivent Rowrasshake. f orm of: -
‘a-substance  which contai ns solvent. The term
[00361hy dr at Bhe teppeTagnarphaus i@m e s dewsin rofhes te alnoewstalé;ne form of
&l [0035] The term . "desol vat ed sol vate,,"  as us_ed :

‘asub _
rein, fefers'to “a crystal formof “a “subst arice

o [003'ﬂhi ch: chraddnio;a tbgaloidmsiaynd pelj?murprg mlamveﬁﬁmeptovfdeeec]ﬁpounds
3 “sol vat e. %1336 The term_ "anmorphous form." ‘used.
which gpsinn g Predipg farm: oProdaigs of ;%etcymmﬁedsr@ﬁ%hefi exem are structuraﬂy

mod BISRSE 0 Al il Skl Ealfcds héﬂiggeaﬂmgergﬁysmm -

‘ - ynor l:nventi.on provi des conp

. .condsioas tapravidedi crgnpcmnm ‘Alddaibmally pcoﬁdrhgr&anfbepommd to the:
des |bdh ei.n %’ﬁruc aII - modi fied forms of '
compyopad by ?rrmc R EHSUVIONEIR R example

 prodi@dein wew Qi dto%%ﬁrd;rdgﬁ@ehbﬁgﬁﬁéafm%éntg&emzdpatch

‘ conpound. ddltlonally drugs can be converte
reserveie Wlfb@trﬁudabid eb@ym@mheahca& redgeuic ﬂ?mﬂrwl are ofi¢rhoulibacause, in

someffopByaF e SO sl FRiilan moey
may,tfma;estaecsermb bRAVAbIY BEGEY RichintrkforPwhtbdsaRb BareRZdHiBisHot. The

chem cal reagent. Prodiugs are. often useful because,
prodiug may alsskeveimpeavied relubiliein phayieceatical eopasitiaisi qwsithe parent

' t t
aru RO VST GHOs B BPCED e Gl P P e sty o
hydrolktis glasvagber peidatie zcbnugmlﬁomm profifg: . /o1 Ok, FHhodt §]ﬁltahon
haye | npr ved solubility i n dphar maceut i cal

of 2 EBsHe %35‘3‘@90‘1‘“’6‘“@&? migistesed a8 awjesler (fhe (bgrugt), but

S e
. exanmwslmdud@etxdﬁd oidmfapvcsdrfwg:on@cuﬁd'.anpl e, “Wi.thout e
' i mtat rodrug woul d. be a ound \NhIChIS _

{OOSAJdm ni's léer@&?%?é‘n‘gﬁ? E&Pé?s%m %enhoawraiﬁ’n&nt%wm SRR

propdrﬁomﬂ?ﬂa@&ﬁ d 1%51%%? at Q%QB%X@}' thatbR§. G s?%%%) ﬁleaéc'rﬁpound may-

he active enti exanpl es

 be rapetabalpd Wit iadimaétinessabpes, awhps mrobxainpre:iﬁ]mﬂit(ﬁ{); todieutas (12°1)
ulﬁJr-BS t(zla §} of & on-tl4 (ﬁ&? ni{ado:lclagP)é cgrlnigun %pet %egll {L%}atil)%gtlrc agents,

- eg., cancet therapeutrc agents research 1eagents e. g bmdmg assay reagents, and dxagnoshc

agents, e.g., in Vivo 1mag1ng aoents All 1sotoplc Vanatlons of the compound of the present
mventlon Whether radloactlve or not are mtended to be encompassed Wrthm the scope of the' -

present 1nvent10n
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proportions of atom c isotopes at one or nore of the
atons. For exanple, the conpound may be radi ol abel ed
WOr29053d9dact i ve i sotopes, such as for exanpl e RGIYYS2{H032552
(H), iodine-125 (1251) sulfur-35 (35S), or carbon-14
(14C). Radi ol abl ed conpounds are useful as therapeutic
agents, ] agent s, research
reﬁ-&ent ’ Y Rg—as5c NTIEN S, and di agnostic
[oo3ggents, TRe ﬂreseﬂt R 13%&1:@@ (PGB Yofims A pdI$EbRME 6f compound
vari ations of the conmpound of the present I nvéntion,
101, Mmphauoxtsamlnqmmg\tbe salisraod polanemmtaéomm in gothbination with other

T N SR TI
PPAEW%BF%ISEotTﬁEnM fedbé MQQ%]}/ phRRuRE @8R8 of operation, the

invention is directed to salt fornms and pol ynor phs of

storago mabmm comtessxbdﬁnmsntsow@sﬁombpnsprcr;@rttds of thul salfs andi

poly R Rl by HantBobolS: Hahu@R bdd Sl RlaniS s W ppARy

modhBfept or act ivity, particularly PPARy activity. Wile
not intending to bebound by any particular theory of

[0048per at i Bwferren‘lesaltemﬁha@m of thteynve@tmlp predbogsi thattage

GhaI?)%?%@%H[P ¥} aés Oéjné?el(%gl %{, glgiﬁﬁlrtyﬁgn glligf Q]?d (ﬁgsothfhon rgtte appropriate

for clificaldndtth @I&d dobaedviinhd. &Hbfeh’é&p@lﬁmioﬁﬁls RIPAIRYinvention are those
nodul at or. [ 0040] Preferred salts and pol ynor phs of

that prsehpriacterizedddy plsicebiyeopetting €. garceystal marpkalegy. semppspsibility and
Aq&ét% @69&8{&&% of a%olid ?6@3@ Fdrh Su%ﬁ %Hﬁ:’emeg%aﬁl B determined
I S50

I'on ra appropria or ¢l

using tbehﬁqeastsueh goXage difénaatkon, Bﬁﬁf)ﬁfop?,CIRmpleMmEbﬂﬂSalﬁf thefmeal
i nvention, are those that ?b@e characterized by
analysis, @5 geperibehhrapingapd kogwg m thedist g rmrphol ogy

res %ﬁg#j&ﬁﬁ
mME’EgEf ac ?t"? Eetltgfa}i gi;gg/[m 0S agim?/ %#ir%tnaag p rlg 6%‘? tr?agls? ent or
prevestionbe cdadidond aeldiisardémn gssoeiated thlahatmmmoa&mxns ayergy
di ffracti,on, m.croscopy, |.R.spectroscp| and t her ;
homEekisie faid TRgaRIERS PORRCYIE ALTFaANh B R R HGn G146, Ricote et al,
Natok® 9§lli?9 £ 1%5 b8d ﬁﬁﬁ’g pal7y MR S9 08288 %199’8»9 Hdr -@Radple, saits and

useful in the treatnent or prevention of “conditions
polysetpldio dmkevsntmmuwﬁddn iettreatihentt ef metabohicldispisiess, such as type II

ciab Py iR i CmReis PE e SO s ool LBRAY bfbvgption and
treath{%h%ﬁ:oﬁgﬂicﬁ%ﬁ Af (k@Mlic. @[h@rdétsa REthek tile I dDBEE . g, neurop athy,
391:82-86 (1998)). For exanple, salts and pol y ph

retingpathiezlomeminstlerosisrand wertionaseularidisordarpat nent  of
nmet abol i ¢ di sorders, such as type Il diabetes.

Addi ti opablf y aﬁPSfét?fﬁp%tiHﬁion the invention are
useful 1TOr t ﬁe revention and treatnent of -

[0042bnpl i cat mmrrrspexft tie pedzehii mventiofsprcd’ates padicalar pharinapeuticklly

accegtlagp Fs of congpoung %{ G poteﬁ/t meodulator of the PPARyreceptor, having

particular utility for the treatment or prevention of conditions and disorders associated with

energy homeostasis, lipid metabolism, adipocyte differentiation, inflammation, and diabetes
or diabetic conditions. This aspect of the invention provides HCI, HBr, tosylate and besylate

salts of compound 101.
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o ta l'ipi d netabolism . adip
1_' GOmPBP rﬁ&enﬁﬁ afrlfr%g bqvigs qommmeaasd éal errrbe epraaseltfegnulen(l)

retinopat hy, gl anerul osclerosis and cardi ovascul ar

di sorders. 6.2.(i.Salts of Conpound 101 [00{2’] In one

V@ﬁ@g@ 033671 present i nventi-on provides parti- Cu'P?B‘":SZOG4/032§§2 ’
armaceutically acceptable salts of conpound P20 o 3

potent ‘nodul at.or ‘of - the PPARy reéceptor,- having * R

~particul ar-utility for the treatment or prevention of

[004&] ondi t:ilangefned dinboditens, &%‘pﬁ&ébﬁhﬁ%ﬂﬂﬂoﬁ I@rmﬁtl‘é%‘"b@ér’yl.':lte salts of .

- di abetic condi tions, This .aspect. of ‘the invention. .
“priovi des HCIL, “FBr ;" t'osyl ate amjd Gesylate “salts” “of
compound 101.::-12:C; V\D‘Z 5/ 0B3074- PCTI US2004/ 032552
15 0043] I'n pref ' ' ' tr@ pr@[sent |nvent| on

- HIPEOVYI des” ‘besyl-g e of poOUNig 10 NS shown
) _,above corrpound,‘ &€ { Srad 1 wla (1) R T
TANS HO er "(I) 101 In threDb esul fonate
 salt.:forps..of; conpound 1- 01 .the. benzenss#l: zachd::

I's accordrngto \ ) forrrula(ll) OH O:S— Rnln
forful-a (119~ t he phenyil: riqpgeis” optr onal’l y-
-substituted with R vvhrch can. be any aryl . substltuent S
“descri bed above, “and n-i'sany integer. fromi1to's, :

: In the&@ﬂzmenumeﬂﬁnm oﬁ%ompouhtblﬁl dhd betlzenahlyhic agid is acco1d1ng to
P Lﬁh@hogen_andnrs anylnteger froml+to 5 In .
: ornt

r ’,= LU

enbodifrent’s; “R=canbe-&l"kyl or hydrogen, ~and* n
I.s..any.i.nt eger. froml -t0-5. In sone_enmbodinents, .R.
is.lower “al kyl™ hydrogen K h i's any |nteger from
| to 5. In parti cul ar.-enbodparte, each:R-is- : R

) hydrogen The preferred besylate salt of conpound 101 L
’““'rs provrded byforrrula(lll)'/ * L\ OI oa faH o

_ln fonnula (Il), the phenyl nng is opttonally substltuted Wlth R Whmh can be any a:ryl

subst1tuent descnbed above, and nis any mteger from 110 5. In cerfain embodunents R is.

heteroafkyl, alkyl or hydrogen, and n is any integer from 1. to 5. In furfher embodiments, R_-*-
cant be alkyl or hydrogen, and n is' any integer from 1 to 5. In some embodintents R ie lower - -

g alkyl or hydrogen, and n is any mteger from l to 5.-In pamcular embod:lments each R is-
hydrogen. The preferred besylate salt of compound 101 is prowded by fonnula (Hl)

[0044] Each salt of the invention can be made from a preparation of compound 101 -
(see FIG. 1). Compound 101 can be synthesized or obtained according to any method '
apparent to those of skill inthe art. 'In'preferred embodiments, oompouhd 101 is‘prepared '

according to the methods described in detail i in the. examples below mU.S, Patent No
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/ NCI HO1 [0044] Each salt of the invention can be
made from a preparation of conmpound 101 (see FIG 1).
Gapwasnstold]l can be synthesized or obtai ned accerElU$eg04/032552

to any nethod apparent to those of skill in the art.
In preferred enbodi nents, conpound 101 is prepared
according to the nethods described in detail in the

6 sséxéar@n@fm inroationkkpagens puidigation VRO 010087 heansmagorhich are

3 Z and in international
here %f‘éc 8%549%5%?‘78?16 % gg%e “the contents of which
[0043] €  hergRynatinelg! Rmmivad 10y cﬁ@ﬁ@ﬁﬁ:ﬁﬁ@d bi idoRink a salt of compound
entireties. [0045] Alternatively, npound 101 can

101 pg @gsaribert hajow god equviering sugh e sait OEmpmun@l 101_1.t9)1tha@eutral form by

noey e PR B BB Bsc PR By ptP, St I fon Sl 1R W isotating

the I3RS dRtselt BAsEnpdudd 19X dFIHIGatici0 MRA léBﬂVGlﬁH% 1 83'thB Beutral form by
prepared by |solat|ng t he hydrochloride salt of

treatgsitph with @wmlnaa@cysefdmm catboa¥e in efayl aweicert other Suitable basge In such

e 5ok, i e 52 PE Ry FRRRPR EnEbY Bogmetpe

knovau Cd'londacb'ﬂl;ﬁﬂl mtm &i. Fblee)daum«gu’fd 19/drstiogiak salobf €spaprauad0l can be
101 can be prepared by a nmet hod . known to one of

preparediby 1egcting 8, Sfichlopgy- (asuaﬁhm &-Ylexa-phoageinedriflie sal t

L

d1chmrd=4eh1miirblm-3>lymxyhmeﬁjdﬂ Jbemeluedmﬂfanmﬂﬁlem ada Yesopibbd b1 Example 7.
acid to |elgﬁr2 dlchloroN- 3.
10048] 1| or sphemes C?It@(Wﬂ}?éﬁ)ﬂmeBﬁ?@éﬂ@élﬁ%nam de

3 y?éahgﬁ‘eﬁmg or t?g&é‘_{i/ﬁ es s o c%ﬁa%%%%g& c@?@@ﬂ{@é@ﬁlmtheexamples

belo8~ Hymimpoond didh an&pamdéiyeangmh@tbehu e dehiaSled 2vitnoh dppeopdiate acid,

et gt SO U B PG ebly ko §roTRE MICPEaR OGS g et dipr crample,

comPbildd A ARME QQﬁthéﬂa@ WAl dth appRIpHAR beRe@bsonid el to yield the
suitable inert solvent, to yield the salt forns of the

besyflaty ealt fooms Oﬁ@lm@wahpﬁe corrpound 101 can be cont acted

th an ,ap te benzenes iCc ac t he
o040, ot A3BRPPR B BrRE RRSRMe AR BB poality Yotnbtpiund 101,
and pélysitsthdreoft Jﬁep@;x anPhgﬁgE@ugmoﬂsmﬂnﬁ ayd H* RosRbic pPépertics
compound 101, ynor phs™ t hereof, dis
“m5§GW®P@§¢ﬁg?@m@@HéPf@Hm@Fmﬁﬂmﬂty and hygroscoplc
properties when conpared to other salts of conpound

101. .63 s [0048] The present invention
al so prg\%%e?gia iy%?phs of conpound 101, a potent

[0048bdul at dhe pfesertenRRARY alse pepitides, polyanirplys gfaotripouhdt 01, a potent
mod h&o fé{ﬁlgé@]él'? %‘gf@}%ﬁﬁ \élgttg\mg{tw evegt Ifglgthggrgfu%gqgg Iort Ilirgye?luon of
conditidshniRARRRES SbciAdd RARYERrey homeostasis, lipid metabolism, adipocyte
differentiation and inflammation. In certain embodiments, the polymorphs of the invention
are polymorphs of the besylate salt of compound 101 described above. Compound 101 and
its preparation are described above and in the examples below.,

[0049] Each polymorph of the invention can be made from a preparation of
compound 101 (see FIG. 1). Solid compound 1-01 can be dissolved and then crystallized

from the solvent mixtures described below to yield the polymorphic forms of the invention.
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partwyﬁéﬁmbpdmmztbﬁﬁ@m

~differentiation and inflanmtion. In certain
enbodi nents, thge pol ynorphs of the inventi nf are
of t ie besyl ate salt of conmpound ™10 T 82004,032552
desaé gﬁg above. Conmpound 101 and its pr epar at%lco/rya ,
descrlbed above and in the exanples below [0049]" Each
pol ynorph of the invention can be- made froma

In paﬂ@ircﬁﬁﬁéﬁbbdlﬁleﬁfs Of‘fﬁg‘ﬁ%ﬁ’tﬁ)nlﬁ)@eiy%@sdﬂ SEcobpouRPL@Hoan be dlssolved o
onpound 101 can be dissolv d then crystallized

 and Gfemonysbzebive e sﬁlvarxﬁm&mmsicmrtb@@lbd@dem%d meeqoéwrmmc it
: morphi- ¢ forns of the.invention, -14 C MO g
fOfm%é?B’é’p 9P BCT/ 11520041 032552 I'n particul ar”

[oosoq nbodi. RS eboliint; INGHebRR invent@EPproRides Béi T @f abesylatesaltof
ugcgiund 101 can be dissolved and then crystallized
compﬁ

@he: 4 bichdono-Mi 3 brichiongektruimdin-brlosy) prtyllet d-the -+

e R e

ebé@:gEaYé @ﬂtﬁ)f%@ ofhd 1EI0RGRAUAEting point: of about: 180-°C or greater.-Ina .-
or.o- N-£ 5-di-ch oro 4- (qui nol i.n- 3=yl ox

e T I Y S ST Y%mand

o PR oA W e

Galoﬂﬁldﬁfy a@b@ﬁh@ to thexmathopadéstdbidain theahaslastow; tlhmmmbthexm SR
pol ynor ph _has a nel ti-ng point between about 180 a

at betgise eboupd 863 afreand APl 1o nind BofyR At fpaion o% hﬁﬁ“ﬁé‘a bt -

§1.5 ﬁé a.ﬁél él;d:ug 89k J?% Cfﬁﬂﬂéﬂ&lboﬁ%&lﬁéggﬁiy? f}S’Jl?ﬂuﬁxg)éltd}‘ tﬁé‘l‘f‘esylate

escri I'n the exanp

salt oﬁmmpchnﬂl 101 hat ah&-mqmmdbndﬂfﬁraciﬁﬁ pattEnaimilatio tiat ihBEIGS 5 usmg ;- i

' d t hal py of .f t t
Cquﬁﬁé}%tﬁt oggx%m 3 ﬂﬂﬂﬁ%’g‘ipoge & ﬁ@ﬁ Oliln\{eﬁgm;g:il fiajor i+ ¢ .
- Xerayk WA G aSfort Hﬁﬁéék@ﬁﬁ 0583, 2210, QQGP@M@%égé b@%sﬁ@ GuKa

-ray powder diffraction pattern simlar to th
radiaitG, Ing:eyinegnbodimatds; thelFerni bpplymorphs)f&lnminwntmhas mﬂmrX—ray

v B R sbP v HEGh £, A G b b bver

' diffradtlodpatfin Pe:kddt 28, 1929 2230, 1240004 Sand 28 ¢128hisiy: Cd Ko radiatio. Tn

certain .enbodi nents, the Form | pol ym)rph of the

furthgrrembediraents dke Fepot polymasph qféhm@wemmf dotbormpling geht

betw%%%lﬁgutal%\g%ﬂﬁ ZOQW?f 1 aglﬁaﬁ(grnkggf# Iriiérpe 1#%3}%811 {3%3&5 gt one, tw-ro | :

* three,2duf) ,ﬁVB 41 Bix. cF4hSXang p&&derﬂﬁfﬂﬁtlﬁ@pﬁtbdﬁpem dt N)L DSFIS 221’0 240,

farther enbodi nents; the Form | pol ynorph of th

245 93t %W%QHM Fodistingi 19 #ig] Pt cubcivienss theborn 1 pelymorph

of SR i b Tk d BorREYEAE: b W61 HAR, RBHF e orthe

ree e or’.
mfrarxdahgoﬂpmmdpealmmm;ﬂmnmaw%r andn&&kanéi 7 0, 195,

00532 0 it st oo S R b et O mdfodof

making Form I apparent to those of skill in the art basedupon the teachings herein.* In certain

‘ embodiments, Form I can be crystallized from ethanol solutions of compound 101 and a

hydrate of benzenesulfonic acid. Preferably, an ethanol solution of benzenesulfonic acid
hydrate (Aldrich) can be added to solid compound 101 under heat to-complete solution;
cooling the solution yields Form I. Form I'can also be crystallized from solutions of ethyl

acetate and ethanol as described in the examples below.
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of the invention has major infrared absorbance peaks

at one, two, three, four, or five of the infrared
xoobaseoes peaks at 1567, 1461, 913, 895, and 8BUT/GR0H4/032552
[0051] Form 1, of the besylate. salt of conpound 101

can be made by any nethod of making Form1 apparent

to those of skill in the art based upon the teachin

[005@Er ei n. In pnatbertembedinggmbdlie paspans m"F@‘i‘@ﬁ propies Farm Il of e besylate

st f Rl 465 (LA TARIENT s Btr LRy ol BRI PRl
benz’éﬁeﬁﬁbﬁﬁﬁidei’a@hz&lbwhfoﬁite lagifyz & eﬁ@blﬁbmm ¢the Foyrahr @pelymorph of
(Al drich) can be added to solid conpound 101 under

the besylptersslt @8 ﬁﬁlﬂﬁ@@dsl&llh@s amelingReitff abawt 2981 °Gtqrgreater. Ina
part%h]l‘%l' ?ﬁoﬁcgﬁ {lpc{rﬁq ggﬁﬁlo ]f‘fi’a Qﬁ{l%ﬁ]ﬁ%%)@%llt Jbéiggglfri frl 230 and

240 PQ. tAhﬁex@K@Wj/ Fﬁnﬁ)ﬁ] afthe Bdsy)aie s%&%/caﬁﬁ&iﬁ 101 displayed surprlsulg

PCT/ US2004/ 032552 [ 0052] | n anot her enbodi msnt t he
stability achiad peliog demprrareddabag 233 °C. oWh%é“ Fegplagy Form 1T

pol)@gﬁ]%}gﬁr% B?ﬂfﬁﬁ% ﬁ_ﬁ[‘egengaldsc%%trmg calﬁmza ordm to Ehe me)thods in

the gxlampidsbelver) dhud anlchdstheind sl dbonZ23365UT ﬁmhan enth&lpjr pf foion of

abmgg%@ JZE °&ﬁ%@a@b‘%§£&é§tﬁe’ﬁ%&iﬁ%§ gk opae e sdbot

od B3 X v BAI Ao A R AR ik BEERE sl Cu Ko

't1ng polnt between about 230 and

radlﬂﬁﬁh @or emmpdemﬂrmlj{arﬂ-"mmﬂ polgamptpﬂns olb &whw_mlon &bve mhjor X-ray
powig Bt apB A BRE 1. Aot S o5 a4 oAt 20hengt 0y P20 using

Cu K@tdWidtlon. 1R YRk BRLYGMeRMKAMNE Feth BYpdlihbahesithé¥nvention has major
scanni ng cal orimetry according to the met hods in the

}x-raermmgilee diffyettion patiemiygaksat oeadophbres, furafe six2ggeryoight of the

Xere) Bty SRR hattrn DeRhsOR 18! 19, B S023 S i pS.5im0-5 and 305 °

20 uBRgYhAK & r&ﬁéﬁonoﬁn &R OkBEdiA{htsNAS TP pelymideMiethe anGIlthn

diffraction pattern simlar to that of F?G 9 using

has heth amaglting peipt batwpenesbaiht ) and240i°61andrmger Ky powder dlffractlon

re BR3B! AETL O, UG 3 L RO gt

patieih peddés.db 15200, 30.4n28.3 2455, 2302415, 29 arkdB(K8 ° A disiak iCwKo tadiation.
cert ai B enbodi nent s, the Form || pol ynpr ph of ,the

In fiyrthgrmpodiments. thaform Ihpalymomb el dhe aventiondies nigraniard
sos RS BB e 8B 5, o OV pt G Yo S R UER o 1572,

1469311415, 91293,11(285%(;11123 5 24.5, 25, 26.5, 29.5 and 30.5

usi n a |on cer enbaqdi ne ts t he
10058, 1| 1 Fogh e b besplars crﬁ}ewppmﬁ 191ty Rade byiny ogghod
appd?&i t76 tHRE WEQH PP lridd thaB @"08:14 SR rtea%h:h herein. In

er diffraction pattern p S at ne, ree,
certa[m @mbodmwis Fovor lswubn cuy‘st@nzyﬂt&om s¢1h‘eoﬂéraf&yhyﬂ) ovadie and ethanol

di fir ttern p S 9,..2
as digyrint Suhe Syenbies Hic DRl Pt Kot begyieff altof compound
101 Eﬁf’bé\ﬁ)ﬂeﬁﬁked by adding an ethanol solution of benzenesulfonic acid to solid compound

101 under heat. The reaction suspension can be stirred under heat, then cooled under further

u.{

‘stirring, which yields Form II of the besylate salt of compound 101,
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e

' Forde palymetphs %Mwléteﬁalttof obiripoumsiokéi dan

In further enbodi_rrents, the Form Il polynorph of the
inventi on has n@jor infrared absorbance peaks at one,
four; or five of the infrared abso
}02{0(??57 1469, 1459, 912, and 859 ci f |i’8?)8’8§’§f’°3"5°2
For,m_ll of the besyl ate- salt  of conpound 101 can be- :

- made by any nethod apparent to those of ski II in the B
00541" .. t O THRKR Lﬁ%rmohﬁnéssssfé DA H198ntHoR A0 ARIREE! Shtaining
[ ‘? certai nae di ment $ I'-}“rm I'l can be crys“,:t ti&l’ze g

- Formf[rom M aftd oasylatessaltfof ebtapbumtﬁtlahsa:rwtdhmtimmnﬂeﬂhasof Forms I ot Tt of o

e S5 S SO SR R Ao Bl o+

(eg., *éi&s?&‘ﬂi’éaﬁgn %FFSfxﬂﬂﬁidco%%ﬁidn%TF&m%@F&%?ﬁy iif Qﬂﬁts:o@&']sme sold " .

sol'id conpound "101 under heat. The reaction.

,statesuspenm ‘on.‘car- besti rred: under:-heat: then cool ed” under

' urt her [ rr \Ahl ch.
| [Oosgéesyl at‘%sé‘éﬂ fagip,

e ] e%d% if:) ég@@a;ﬁompound 101
esmbﬁgilﬁﬁﬁ%%fdp@ﬁ%é %Zothéﬁ&%llddlﬁoﬁﬂs %féb"' eI 18 NtRe Fh8n Tand

present ‘1 nvention also contenplates obtalnlng- Form 1 -

] _"Ijgjyorphs thereof, dlsﬁlay

stal lj.zati of .eit.her .of For
acvacfabShEkabtRl fl bbbt bl B Robubbot ku dapriGwono
anim4l§ Mﬁlﬁlﬁh&ﬂsz 1 0T 5T the byt 41861 Joﬁ{pﬁhnd POWis preferred over FormIof e
crystal lization of Forml and conversion o Formlto :

* the besylata saltyoficnmpomud 101dhrcawse afs erratesslability:st at'e. | 0055]

‘As shown in detail.. in._the exanples bel.ow, the besylate
sal t of “exhibits superior properties to
ot.her... aCIgnn%%ﬂplon salts of:=-compound-:104%.. The ‘Formt

[005@nd Fdnmndﬂielpaﬂpyamhhp pEcserit mmnbnp;dvaiee phaltntacetﬂucal composmons .
rnor ’ o

I hs 't o
| =0t a%fﬂ‘aﬁ‘lﬁ pistng and 3 G 35? 8?1990%1 ?nswsalpsﬁessalf or
polynﬁamufsfelp%seﬁpﬁwsﬂmn%atarpmzs&ea& n% &gtammﬂdsﬁmﬁapm or

Foram-11.0of . t'he besyl-at.e: sal:

 carriepr EI @rfrasuemb@msmsm phammaqeuuhd Cbe@wmmebf thalimvepfion comprises a .

vere GRSV of GEBARRA o, BB SRR AR o ictn ot e

invention eat ddiilp %mamnph@rgmsssﬁhgal cormOSItl ons for
ol attng PPARy -activity inhumans : and, animal's:” The ="

[0057¢ onposiAs éed hexsirp pissle osp@lamorldﬂhatpsi h i sebstangially free of
other QB\%%E]%& Eé’rﬁ%ﬁ ?J§ %ﬂ aﬁmﬁ“@r’/@f r%?t;rl: Yufaf ﬁﬁl&@%ﬁ%&t %referably_ B

excl or carver. certaln e

" less t]mnﬁbaum%mfbne af mﬁmbsn ﬁdlﬁﬁo@hs,tnﬁt&e pref@abliydess than about 3% of.

pure- sal t- or ph-of” compound “101.

conpri.

- one Opgjorey ﬁwﬁm‘)ﬁw&w @ERfPlb’z‘le lsssﬁbssqbp%h%af opp gr more other

mﬁg.% tlon can con‘prlse pure Form | or pure Formll
57]. As used herein; a-salt or-poelymorph that.

' [0058] pure” The phermaasum amnpadlﬂlmlsffbme @tﬁmmlstratlon of the salts or
- polymorphs of thlS invention may convemently be presented In unit dosage form and .may be

.prepared by any of the methods well k:nown in the art of phamlacy All methods include the

step of bnngmg the actlve mgredlent mto assomatlon Wlﬂl the camer Wh.lch constltutes oneor
INIOTE ACCESSOry mgredlents In general the pharmaceutlcal compos1t10ns are prepared by

uniformly and mtunately bnngmg the actlve mgredmnt mto assoclatlon W1th a liquid carrier

ora ﬁnely d1v1ded sohd camer or both, and then 1f necessary, shapmg the product into the

desired formulatlon In the pharmaceutmal composmon the salt or polymorph is included in
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ot her pol ynorphs, contains | ess than about 10% of one

or nore other polynorphs, preferably |ess than about

WY nbs/e336740r nore ot her pol ynor phs, nore pref erraitalys2004/032552

| ess than about 3% of one or nore other polynorphs,

nost preferably | ess than about 1 % of one or nore

ot her ol ynorphs. [0058] The pharnmaceutical )
an %ﬂ%@gﬁfql%ﬁéo PioriuesEe deiedicEetares shapropsss. apaditioner disease to be
modﬁﬁke\‘i,”ﬁfelg e@forh}éhté%i nvention may conveniently be

presented I unit dosage formand may be prepared by
[0058hy of {Thephatraoeigicaldompositions ¢ontdiniigahé adfve iBEMBEYmAy be in a

Al t hods, i nc] ude tfle strfp of bringing the active
form W&P@gi Qrral Bseoton sxupRle, s &3blsks. drpchers IQZaRRSSe RqURRRE oY Oily
suspE¥ioits! b &ESbRMOwIers TR Sufts S Qibts, HAg &déo?tq:taésulésn OT SyTups

general ,” the pharmaceuti cal” conposi'tions are repé\rec?"r ’
solutigns, omélbams mMCpnepoditiond intemtied for bral ngé ngy bberapatédvi@cording to any

e P RSt e R P
com hak coRBAP b0l diGre F&%gdw %edtéﬁ Rofafe gll%tﬁﬁ Ié“%ﬁ%ﬁiélg of

ornul ati"on. In the pharmaceutic conmpo
sweedetiing agengso flgnmgngests,i cotdringegdents and pred@viRR0HEMS 30 Fdler to provide

phoraRe SN PG ARBHARHE PERPOEUGL:. LOMel eopRmghe ioe dassdiontin
admixfurd Yith"HRLb AL PUarnlcBMRALIE gcceﬁfabfde%@ﬁng&{t%&rﬂﬂﬁ Ue IBble for the

phar maceut i cal "conpositions contai ni e active
manyfgeinecdiidahleisaFhess axniptentstroanbe dort eHainpld, diluents lsuclsas calcium

for ex l e, as. tablets,, troches, |ozenges, ,agyeous or, .
carbotis, SOQHEn EtbePaies Bolgre SueumpibsBheia oF Sodipm ghashheiss granulating
and @BltcSI MM aghts, FoPEx8Pld, cOMRSHEIE Dr aBfinie ¥EMPBinding agents, for

solutions, or elixirs. Conpositions intended for ~oral

examplestageh, galathy epepdia, aad ddrivaiing agentm for exemplednigresinnt searate,

. f ti .
stearl i 0n ol e b1 R il R Wi oL AT Y kB by gt
to deftayr disia@grition a6d elbdogsliohr e Mel asraihiding YAsH Hidi tR&eBY provide a

sweet eni ng agents, flavoring agents, coloring agents
sustagped ashen ayeyiadengsy PpEed. | For sxeaple; atipedigiaganaterial such as glyceryl
' ; t 1y ,
ool RGPS ) R SRS TSRS SUTREL R e
technidjtds desmibedxi U. PatareiNenitd|356] 108, 4¢66p5akhe 4265|374 en F&m

i.ch are i.itahl e for, th manuf act ure of tabl ets.
osm%éﬁgagg@cf#@% °rr?89‘15%1?&¥ f3&xanpl e, diluents, such as

[ciu , ' ,Cal | Ci
L0060 < pha 2 ARG ordl 366 HAY SREHE AL AL hARG A GRS
wherdindheageangradientge mtised With ariartpbld diloem, fot axatiplealcium

RS R e T AT O I ——
B Ay . 261 5y, B0 o,
liquid parfinggeeliveail.del ay di si ntegration and absorption in

{Oﬂﬁﬂh €9 asﬁageioﬂg (saif’stpieﬂ]s‘ri‘cl;nstc[)gtﬁn fhie gct%vl?aer{lgtgﬁalg iy Xcangct&e with excipients
suitable for the manufacture of aqueous suspensions. Such excipients are suspending agents,
for example sodium carboxymethylcellulose, methylcellulose,
hydroxy-propylmethylcellulose, sodium alginate, polyvinyl-pyrrolidone, gum tragacanth and |

. gum acacia; dispersing or wetting agents may be a naturally-occurring phosphatide, for
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sust ai ned action over a |longer period. For exanple, a
time del ay nat e(l al such as glyceryl nonodtearate or .
' i stearate may be enployed. They nay-
‘}g{?)é?@éﬁgygt he techniques described in U S Pa ?E§%89®4I032552
" Nos.. 4,256,108, 4,166,452, and 4,265,874 to-form: '
- ‘osnotic therapeutl c tabI ets for. control ed-rel ease. RE
o exambmeelh]ﬁmmuhdensm ﬁrﬁuefsr@anlaﬂgdé@%xﬂéiﬁlﬂbﬁt@ra%ﬁﬁ%?Qxample S
- as hard: gel atin capsules wherein the active -
poIyqxﬁgeﬂlsdesqﬁtearstemrﬁésdwmwodw of elsrlme cmlqlmﬁh lotggghain -t
Gl hat e... kaol.i L
atiphSATRSL, 16 Slile B A0NE 1o COL RV E BPORIE) Gt spmdu&s of 14
ethyl Rl ewith phtiabésters Bmwdtftmeﬂt@gicﬁﬁlaeﬂtaheﬁn@swﬂasm t h Vst
or -an, .oil" medium  for_exanpl & peanut oil;

| polque'gmneasfsﬁﬂ tponogleats: pvemslensahpee uctsepdedlene ¢ oxide with partlal--_.»--—

o R ARy R R D i

- monoabpateo liﬁl&qae@mmmﬁsmﬁmhy -8ls6 bohteint Gedi m&@Fﬁﬁﬁ%ﬁ\@s for:..
a& § for e Ie sod1 um car boxynet hYI cel lul ose, . o
exany q%r - PHOBY i éaaxa; FEBRIERACRITAgIECElOTing ggents.eBapPTmore
o ﬂavoﬁﬁ%%h%&se a.ncPQll.le)’(W Ak SREEEAhE! qg%}ﬁs SEM RERE BP%EEGM ik
o cadl a; di spersing-or .We agy en s nay .
- [00621 at ur al @iy mxspensrqnsglagltest"mlmmlateébyfsuspeﬁamgithélﬁau\ze lllgl‘edlentm a i

- 05/,033074 PCT/ U 4 0325 2 | th =
. vegot R R R AR PRS00, OB e SPSRp IR LoT Ao Rt il o Piiperaloil
* such &%idlsd phaffif XE{H&E/ suﬁi%lns’l@ﬁé/ ?lﬂb{ﬁtﬁ & ﬁﬁéf&@fuﬁ% Qgclelﬁrfor example

condensat| on products - of- ethylene oxide :
- beeswaxahard. mrafﬁm ar cfttylaﬂ@hhbl &yeeftmngmmﬁ sach: ag those set: forth abeve and' 1.0

Ao FPLARECAR BYhERAR HRFI Rt e GO0 Br ARy é%%ﬁi?ngltlons e
may Hearbderfed lﬁﬂh@ﬁ@dlﬁoﬁ@f‘iﬂ Ati-SHadht 3ich ROAs¥eKeichy | ene: s

‘ ‘sot bi t ol . monool eate; or condensation products of
- '[0063ét hyl-edeispatsible nmdnrseaﬂemulessmt@isfmxrmmonro@mfaquaoys
suspofi By MY ddfKl o B DRAGOC R ach P BB G SRRl Vs

,dispexsﬁrgt\ca'l W\etﬁni@agﬂnt, BOspending a4t ahd veS or Ifnefe pr@%@iﬂ@ﬂv@s eSlﬂ'ééble
ropyl, p-hydroxybenzoate, one or nore colorin

| dlspefsg&ﬂréﬂe AgeBfs A saspoptise assuigasgaamplifiedoy $ese dready - =
e .
A T B PR %daowgng -
agents hnmad‘so bepressg.edi ent i n-a.:vegetabl e il ;. for -exanpl e
rachi s Loil, olive oil, sesane oil. or coconut oil,. or

f°064?n a m HEPAFTcputical gamResTiong of theay entiopamay ko ks ipgbe formoof -~
011fm%&9£§tﬂﬁﬁﬁs e SR tésenmﬁ B?? 5{51519 eﬁgﬁ?tefmﬁoﬂe OIIVC oilor -+ -

exanpl e beeswax, or cety
arachlswele@emmgeldg:ehf@' esampleahqmﬂgamfﬁmtorﬁmxhﬂnesaifMe Smthble

t b ded t d | at abl
emuls Vo“ n%ﬂ% , Su%ggcu%gxﬁgw%fgh%gmp e,agumaacgmg or gum

: tragacanth naturally—occumng phosphatides, for -example, soy bean, lecithin, and estersior

| partial esters derived from faity acids; hexitol anhydrides, for example sorbitan moneoleate
and condensation products of partial esters with ethylene omde for example
polyoxyethylene sorb1tan monooleate The emulsmns may also contam sweetemng and

ﬂavonng agents '
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may be preserved by the addition of an anti-oxi dant

such as ascorbic acid. [0063] Dispersible powders and

FrQ2SH83076ui t abl e for preparation of an aqueouBCT/US2004/032552

suspensi on, by the addition of water provide the

active ingredient in adm xture;-Wth a dispersing-or

wetting agent, suspending agent and one or nore ‘
[0065] eser vaviyrssnd elyirs may be formntedswvih sweetomng agrtsafusxample

sty 2R, PR B STl PR T Rttt 13 B8 e

demgmm, a@h-mrvaﬁkrammﬂmﬁringﬁn@esbleﬁhmgenlmgent s, may al sof
t. [0064] T ti it
e presen [ ] . The pharmaceutical conposi |on,i of cable

10066le | nv ke bvmaeputinal eptpROSI tons payths i ils formaiof 2 st
aquédiy lop F@Q% noh §us Fﬁsyonp PRge Slﬁﬁgnspo%l 1ay/ @égf%'iﬁma?edoaickotdal%rto the
exanpl e IV OrT Sor - arachte ol 0r & mneral o=
knotvarartexanghese suitable dispasiagfor wetting agentt andsuspéndifeagents which
Sui tabl e, enul sifying aige_nts mpy be | .
have,hespmagntipngd abgve; ﬁ&@ Sigale ngsctapleprpnagatiog galsp o2 Serile
- o ) . e
e 898 Ao gL o lven, o
examaplears 8 sdhition &l 1 Briomark aidly Aamokshe hapeptable vehioled mhd estvents that

f.or exa e, sorhitan,nonoopl eate; and gcondepsation .,
mayd?%%@?ggf{ﬂ“ a’&?@‘i Bt WHWIRR 04 RpPR)¢ mafeﬁ@g, ¢ pglption. Tn
addiSSA R Re, R HRNEIRYERRGBP eﬁg{oged BONN &R bEsuspifting medium.

er_m’l sions may al so contaln swe ning and flavoring
For flyeptrpose 4y W 2iDeE/oii38974e BGilbySPRoMAREA56Rcti BI086] or

. rups .an | i Xi.t.s be fornmul a w th sweet eni.n
aig RS PGt i o sk O Al T e Re B Statio of
inieStaklei.t ol or sucrose. Such formul ations may al so
nj . . .
contain a demulcent, a preservative and flavoring and )
[00&7d| or i ngthegelis ex polyo@ehs Thike presentdeesntive iay also be administered in
onpesi.ti ons.. be ] he.for.mof.a sterdle injectabl e
the BRTRE b AcNE PR clal B REP AF R aPle” i bl Bam be
prepaged B filing 8@ LTl b REitdHe hbieirrlafiapexdpiontishiod id et ordinary
suitabl e dispersing or wetting agents and suspendi ng ‘
tempgratyres bk ligpid ahﬁvée%@éﬁnmrﬁw‘w@gwﬁ%%forwﬁ% the pgium to

releaddltfré {lﬁgl Subh FRARAL iR AP Yu Pl Bopﬁnﬁef{o%ééo? butter and polyethylene
I 'njectabl e solution or sdspension i'n a hon-toxic
glycpr ent eral | y-acceptabl e diluent or solvent, for
6gzl(arrpl e ._.as a,s?l ution in 1,3-butane diol. Anbng the

100634 c e pt 215108 1R it SToARS, QBN ielkgsafolutiany op SUspRRTIQReEIC.

; , . o : U _
contifingd B St P RPBorD SO e bR kAL R gl A, yood hercin,
topical epplormtientis dsmainkant énjnchyle dhagse af setuttewtsshes amliggreledi ng

O e G ot s s e

- furthe? cBBPtikd Siher ﬁ@fab%t%fﬁﬂﬁd ot npsuistl oA ihdrdid RHlidASFe usually

in the preparation }
applied in the treatment or prevention of the above mentioned pathological conditions.

6.2.4 Methods of Use
[6070] In yet another aspect, the present invention provides methods of treating
PPARy-mediated conditions or diseases by administering to a subject having such a disease
or condition, a therapeutically effective amount of a salt or polymorph or composition of the

invention. The subject can be an animal such as, for example, a mammal, including, but not

-20-



i nj ectables. [00671 The salts or pol ynor phs..of the
present inventi{on. may al so be adm nistered(in - the
ﬁ@gﬂ};}s}ggmgyppo& tories for rectal administrati %ﬁﬁsﬁyﬂﬁoszssz
drug. These conpositions.can be prepared by m xi ng
‘the’ drug wi-th a sui'tabl e non-irritating excipient" '
~ whi.ch is-solid at ordinary tenperatures but [|iquid at: :
limitedhe, 4 gimale (b.eROuMRGEL), € canda Wideh; 4 gex efiore, a8bg, d-¢ut,tahebbit, a. -
rectum { o rel ease the. drug Such ‘mat'erials include,
Iﬁtaﬁﬁﬁ$%ﬂ%fW§ﬁkP|n1ted ‘110, si€ocoa but ter and polyethyl ene

. [0071@' y°°' §3 @ﬁg%n[ﬁ%rbﬁpl% cPinyHBfme (&2 ”’Eeﬂ Eﬁ)@,réﬁgﬁﬁ %cal

I-ons or us ensi ons, '
condltlbﬂ oﬁﬂieﬂm‘q etcgpihympip&unﬁs dahacwvaesaiﬁlommhe labmcm tﬂPBAR'y By il
As used herein, .topical ap;ll ion i.s .also

achvwgnlee z%gom?éma;@ae RBAR(Feetnior Hmom. ! lgssra@rﬂ@gapeuhc, S
agentE g%p@%ﬂe o-@}E 13E uﬁﬁ@ﬁhb&a&e&&w %ﬁ'tﬁé 1515] @B{] %E-ﬁbfted abovey: o

resent T HVEnt I on ia er co
examplee bﬁpmhtdonalhbys achily gpe Mahmets ’Hﬁmﬂd’tm meﬁonamsmmn be .-

used Y Erat St e B e i St R Y R G omE gl el
_use ; e gom euse
', lfor my?ié%ﬂ%rpind%&tﬂl&ﬁ 58korh %!xééﬁbn@tgﬂﬁgﬁae@es%@ ge ﬁEurogJ&ﬁy, retmopathy,

esent ‘rnvention provides nethods -of 't
glom@ﬁm?\gflemm m@@réommlmodlsordmsﬁ iand prewenting Cmdrmtmghﬁ]erlquehma.

s 3 B e R LR Shfhons i

most EB&E- Ve REn FSRR IS bé: b@iﬁro%db?@?w@&t Rtdte d8:, 3 Nature 391: 79-. s
subj ect “can be an. ani mal such for exanpl e;

82 (1938 ad Jianget efdiNagure BOL:8%E6 (1%3)) EXMPIGS of mﬂammatmy-comdmons L

mclu&/\l)rhﬁ)grtugt/o?&)’ argzrﬁg Cgﬁ@% Olgr/og%\?v o g]sptﬁmat acggigtanta&omsm of -

PPATCPAE @sefal ﬁ@&eat@lg&ihfesﬁ)ﬁ hﬁrﬁ&fyntslon %wéﬂigdeﬁilﬂ;my%@mhal%&emlenna
the 1ike [0071] Depending on the biol ogi cal

- hyperSRQPTOLHHEHE, tgetabalig|disordgse, pat hol ogi-cal - condition
{0072@“ the tlﬁ?ﬁetra SHE ude ;& Elg}%aﬁﬂ@%% {snggq}a@e%s' %ﬁfa&:ﬁitory

' 6¢k” lons o]

- conditignnozithe, conllieioRPARLstréase ﬁiediated B}GPEER’p,dhfﬂdﬁnmdﬂds fltll‘iltbd in

use as-, therapeutic ents capabl e of nodul atin
the phEgRas R iGHaTFtBeR 8t %anﬁbwpmmﬁge@ﬂ il dase of about -
/ . _ C t
0.0013RGKE t0 SSHRTD AR asd e&g@@%&ggg@g ogﬁﬂ():da{ﬁ%bleﬁﬁﬁﬁgg 16 about 10.

: mg/kg isgaefegeddThe. dnsagﬂsn hbwdvan,gnhy be Viﬂeddie@bﬂh@upen the reqmrements 5

of thepfada 'e}xtl rclaaslelfé/nty o?ﬁle condiion gm%r’a?e t%a anlél the compound being employed. - .

Detennmatlon of the proper dosage for a partlcular situation:is w1thm the. skﬂl of the

- pracuuoner Generally, treatment is initiated wfth smaller dosages which are less than the. -
optimum .dqse__ofi_l_;e“cgmpoﬂlld-- Thereafter, ﬂa.g dosage is increased by small increments -~ -

- until the optimum effect under the circumstances is reached. For convenience, the total daily.

dosage may be divided and administered in pértions during the day, if desired. - -
[0073] . Depending on the disease to be treated and the subject’s condition; the: -
polymorphs of tl_;e present invention may be administered by oral, parenteral (e.g.,

intramuscular; intraperitoneal, intravenous, ICV, intracisternal injection or infusion, .

* subcutaneous injection, or implant), inhalation spray, nasal, vaginal, rectal, sublingual; or - -
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for the prevention and treatnent of conplications of

di abetes (e.g.; neuropathy, etinopathy,

Biowes/0d368c| er osi s, , and cardi ovascul ar di sor derPOT/USAGE/32552
preventing or treating hyperlipidelinia. Still

further, the conpounds are useful for the

nodul atl on.of inflammtory conditions which

nos
topuraéwﬁqsqu afiminesitable And Bl de doymydated mlong or gehpr, me;able dosage

unit g‘? at@Ré? tn 1) n@% f&é‘ﬁel}@éﬁ% %333 3%1@ 8%}'&%0&%&12# a&@ﬂtaﬁiead’]ﬁents

exclpl@ﬁds@maheﬁssapp@pﬂmlf@ﬂ@ch knd uﬁk&hmhsumMI d arthritis
and at herosclerosis ounds that act via

[0074ht agonisike Wamwrsv@lh@wf gonditigns iaehstenie BBARwrgceptor

modﬂi}aﬁg{a%ﬁ p@)ﬁgﬁ?aég #g néé ie@éﬁ\gﬁi a}%}’l? Bt ﬁgﬂ{s ;ﬁsdé)grtQ ll@%&ﬁr kg

patidnd bbihewaightbdr day $idhsan b adinirstére® it sinfle obaniltiple doses.
di abetes, inflamatory conditions- or ot her conditions

Prefgably;, thedaeass lenshill bey a"tpg}lt PoAry abauh &5 mEArgpRy fiay; more preferably

o104 580 R EARTE P 1 gD

mglk’%ﬁéfgia% Gabakiol05 {0 Iﬁglklggaeﬂ&yl , yir a]}‘bllm aullty Sdn%/kg qaag@ag/ Within this
. about 1 to a referre The
ranzadSeREais BTG G005 19 0bed (i &5 Wi Ripeiioeer g or orel
admirﬁ&gitlﬁﬁ e tom &Eﬂ&n@ %ré;@"(efegeﬁ)gy ?xtﬁgfdgg %%E'gﬁdﬁf% Gf tab{¥4s containing 1.0

tion g treat el ng
to 1@00pmilligems oDﬂtemchvemmlgradanprattfwlanydpiErS AQdsdAyas f)ozo.a, 25.0, 50.0,

75 R0 1803h 250 b Bl Fob ., Mo Cisbn oS ishior bad epqq g md 1000.0
mﬂ%?& %ﬁﬁh@'@&% WRES YRR sYRPRidiRAdfuB8nen®BE mwmgas the

e conpoun Thereaftef, the dosage is increased
panmt tsbairtatédn chl]miﬁtmorphnmabf be ladmipstensd on efrftgoteniod dep 4 times per
cunst ag%les i s, reached. For convenience, the

dayt%?fgalbb'a?“r"? or FHSEBY 98y be di vi ded and administered in
[0073)r {1 ONg T deNthdbRfbodMNowdver, dft iiiecilie A6 lebeRgadidd@ency of

on the disease to be treated and the subject's
dosagsrall aniypartioutas patiesit yreorhstveried andiwilbdepsadpomy sty af factors

mcl@g E’ﬁ?g{g]ﬂﬁé% «{: %?ep egoorlfxlg%@ l"%{n% ch%r ,gt\lt}g %%?tzﬁmhf; &blhty and length

of attEHnrcﬁ'G:haﬁ bﬁljﬂioqblﬂjtw&geg)ﬁodé,f weight, §érfal heslth @ébt,aiilﬁpm%de and time of
ant), inhalation spray, nasal

J ect ion, or |
admig gratian, faFeétfteéPng% m&@%bmat&n the peyqryty o heamtienlar condition,
and 61

gﬁ%%% topi cal routes of adm nistration
c}{ g%ﬁéﬁg{( al one or,together, in suitable

, [00715(])3 age Tus lshltsfandlpal)ammrphsoﬁha beeisent gyentiow ent bocmhbined with other

non-toxi c pharnmaceytically acceptabl e dil uents,

compQprdsilering refated yilifies tg tieg Qrdﬂa?‘reﬁf wefafpliedisprders and igflammatory

coniBAL eohpRiatiBhs thDF fld odtnd1bGes ASSMER Inchbwibh G bdriBvasculer

discast adhyp@ridnaion). dasagyey instamdes, vadlrrhmgiaatmnad»ﬂthe bibjedd cotnpounds or
0.001 to 100

compATAARS R GORBn R e DGR AgHLY ethansathe FicgaYesuch

agents. Accordingly, in some instances, the present compounds, when combined or
administered in combination with, e.g., anti-diabetic agenis, can be used in dosages which are
less than the expected amounts when used alone, or less than the calculated amounts for

combination therapy.
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Pr efer_abl y, the eeage level will be about Q.01 to
about 25 ng/ kg per; day; nore preferably abput 0.05 to
Rk 5/g839700/ kg per day. A suitabl e dosage |evel F(:)[r?d -
. -jaboutao 0l1'to 25 no/kg per. day, -about 0.05 to 5 Szaﬁmszssz '
- nylkg per day, "or: ‘dbout~ 0.1 to 5 ng/ kg per day. W thi N )
this: ‘range the dosage maybe 0, 005-to 0. 05, 0.05°to -

[007@] 55, O Pk dRatnPle} @ iAbY d6dnfador dabination ﬂﬁﬁrﬁﬁy melude fhiose t]:ta,t are’
admi ni strati.on, the conpositions are prefera

curra@ﬂwpwrmﬂhf seilpbieand fhiosa Blabars e drvekapmiang onwtﬁ/b@ eeveloped

w8 Qb HETR ALt A AGBT G ol uim%m e
tor (ab 5&t1%ab3ﬁ@a@ents?§ﬁh Qs indas, 1 s

50,0, 800.0, 900.0, and 10000 .mlfigran
,chlomnavede aettelinxanids, mlazanedeyg__ ‘ dmeilplzsttq amlt

vt B3 2AE RSS9l %elé]%gﬁ%tﬂ%aﬂw)o s
thazbhﬂﬁ&n@@fmpcdﬁﬂs ay: et)en‘gﬁtalzynemwﬂcﬁa@tw gIRazme (11@29(11111@) and
I t-w.l | be. under st pod; hovvever_____that_ the

| i:uog taéeter(ﬁetqa%e(wémreeﬁtecfw@q%ﬁe@nlﬁﬁt

- Vneut gﬂ?glta%'ta ﬁ:#s'tsep'% bﬁ@%e@?ra%%@rﬁﬁst %gd C oies %ﬂﬂ:\@%{:ﬁ @glgstlpol), .

HMG-m?em feﬂuctmel mhﬂutpie egn bmuesi(e gt,hevamtlﬁmbhxesﬁt]ﬁ,tﬂlﬂvlaﬁmn
. and. Ie cti.on, of that mor ph,.. t he-.age, . bod N
PraV%éqﬁ@rﬂﬂ %Y?étaétn? e acd aﬁe%gnwge d%%ﬁt‘t"legr@ gasfgem%ﬁbrom* o

oo e PG T Pf*ﬁt‘t oty e SRARKARL ffusostory

the ‘se erlty \r - condli t1 on anad

'condttm inphatte; buti ang not fto: (d)ﬁﬁlﬁ};tefﬂmha.l satiinglamnhiory agents
~be conbi pe

nor, phs.. of. the 3 ent i nventi on.c B
v R TR ot B e B g b Br S B buctoxic -
.p,md,%%lﬂﬁbfeﬁ I feR S %ndﬁ&ﬁﬁ% ytoféh; Sﬂ]ﬁgﬁfﬁeﬁ Al Iﬂrénafﬂﬁﬁﬁl%féﬁ

condi tions, conplications thereof and pathol ogi es P
ketom'g&ggmapp@f@m@apmgm Oéel?@zm, pizprofeoypraseprafen; Shlﬁ'das,dlaprofemc i

acid %1?(9 ? ya%gqf%? 2% ' e%g &ﬁ’&o fﬁlag{] %eis (Q § gﬁ@g&%ﬁagﬁ;na%t%téc%, aﬁ:rfofenae S
clidafigd)ldivMsfehiR) faticldTeriad eﬁ:ﬁcl@hfb%biﬁafehﬁ&aé%fﬁﬁnzﬁﬁ RGRS, 1§d3;%pac, R
ef fi cacy of such agent s. Accordi ngly, in 'Sone

- oxpinassulindas topiacpbaein Z@@mﬁe&m@d Zoepiranfsnanis asid derivatives
(eg 1?411‘?1 %Eﬁd teo?e(ﬁU}Hl@chfi %ef@ﬁ agiﬁgmﬂuﬁﬂ{: 5e1§'aﬁ«??ot#eﬁamtc :

~can’ be used gsages are
ac1d)t h@hmﬂmb@@mmﬁvnﬂm (ugsdiflhakandofluferissl), tdi&tmnis Reg,
.cal cul ated ampunts for. . conbination therapy. cC VO
isoXioRB)IRIIRFTY SHEPHCD BRd o opEHY, sapedm (4®¥ a@mrﬁehefhc acid and:

S5 SO ORI O, FLATE 0,

- oxyphuttutazose hrd Mbmmmnt), () Gmlbbx}tgem:ke-\@e(m&) inkibitors suchas -
celecaﬁg;%geﬁjgexl o S S ef ;cgcxﬁg (i { o nlgt?cgrs %}pﬂespﬁt?cﬁesterase type -

IV (PDE-IV).- The Wetght ratlo of the polymorph of the present invention to the second”

actlve ingredient may be vaned and will depend upori the effective dose of each ingredient.
Generally, an effective dose of each will be used. Thus, for exariple, when a polymotph of
the present invention is combined with an NSAID the-'welght ratio of the polymorph of the
present inventiortr to the NSAID will generally range from about 1000:1 to about 1:1000;
preferably about 200:1 to about 1:200. Combinations of a salt or polymoiph of the present
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to: (a) anti-diabetic agents such as insulin,

sul fonyiureas (e.g., neglinatide, tolbutam de;

WO 2M0pP39ah | de, acet ohexam de, tol azam de, gl yRURUSPE04/032552
glipizide and glimepiride), biguan des, e.g., netformm

(d ucophage(r)), a glucosidase

mvegghl bl({)%tﬁlalf Ef.(‘glgf?gl?%?es g\g;%lmllt o2 O| dl non ﬁotgrnegasentloned range,
but &%%é}%ds@(éﬂ Iff@de d@ée%%hél%ﬁ@@u{gé&ﬁ&ﬁ (;Iu)ﬁld bk Bdedt

ad renerglcreceptor agoni ses, eptln or derivatives
[0078her eof lmaertain embo@mpntsdélwalmﬂndgmmmmhs ¢ Cthe lrivepticuoinay be

use R ¥ AR AR BBy SuER oy pctpac, bt are not
limite@8ShethbAlicdoditivas flchis dIdet\é@ﬁhélhﬂﬁ gty PR 11iaBBEs),

sim/astatin); ncotihic acid (niacin), bnc ati d
hypcmnsmm angis ffesiayis, @eshpldbmﬂmduchn@hmwmgbycan@mm d
byp DS HETt A ATEPIrP o gy ELHpE g otfenal discases

secoRfify rt@tildbbfastcﬁ@bem neﬁr@i)atﬁ? Myt Shisolifl 3bsi @ Rhdel iRk RNARL QLY
agents (NSA Ds) such at propionic acid derivatives

P01Y€>Est1§ ovaammﬁmmﬁ,@iucommgn@tceﬂ insylin Irepigtance, obesity, bone

aisof i FGBPPRRs RS Lt OB Shoah B BRRl SR DR, e
acnd) api0 al @isaflcRZdubh aPAlAREiRie diRba) A6 AmnSdHdn af@Rmic
tia enic _acid and _tioxaprofen acetic acid

strolege elogett h%lsmn@y,gand nHddple selaroRis; 1A Eﬂﬁﬁt‘@cﬂlwrdefs such as
aﬂle?clsﬁfe os@?ééteno cg?cﬂ][ac At abﬁro?[gt%% cer, bre g é:ﬁlgghposarcoma,

encl ozrc aCI urorenac,

epzthdﬂkﬁlhﬁancex@)ﬁlﬁb&ﬁﬂwhﬂgﬁﬂw antlioftr ﬁ&fc.erd, ahdriiflammatory or immune
zi donet aci nand zor;gg’; rac), fenam c acid derivatives

disopderguchep geammaipid agiits, 1%%%%?{% disgasegicoliiiss CiohR g lisease,

maclik et G hBaRoe HEORER fad Gt by isordey. Rationales

sugm‘nhg the fusilitysaf the saitsiand pelyfierghs, of thespresand mveptiaxfoe aLating or

sudoxi ¢ nd. t enoxj,can licylates (e.g., acetyl
Prev§8‘i“i‘?c§}1°ﬁén‘§ﬁ?tﬂ)néﬁ’if 1%F435§’31%§’2| ne) and the pyrazol ones

[00795- 9., PPIIOPROINGHN a‘?@Béflré?r@d udRt8 %&Qte%lsegﬂﬁ FRULAAT IRy

oxyphenbutazone and phenyl bi tazone
agorgsts prooxyty edipeeyt dife@otdjion mini fi sensrdaiion. eIﬁ’AR:}ahedubatoxks also

block RRi 1 oGy P el S plpbey  rspdipogyieorie

anmlegm T, @idloCaém! B (DAIZyHITIZRY (003, PePpAR%g&mstwﬁnﬁm&
fo the second active |nrgred| ent naybe varred

EXpIgBion Qféﬁ)egﬁpedb@ﬁn Praslugtidny én matarel wpoqyﬁesedtﬂlerefore follows that

PPAéiéﬂ'ﬁ gtn{‘ﬁwwgﬁ%fr s%él(ﬁ%rgd&%g(ﬁl v%g‘(ii.o 2 regl{?a%?lg amﬁ:gte and food
consguirgtion! (SexSifkd émzll, Mecacbntzhﬁ @!xpm A6 TR ANBAl @o09S) iRt

ratio of the poly ph he present invention to

| hmrk@tu\mamnﬂmong m@éﬁeai wgth aBH@&mmlﬁ%@tra@omﬂtﬁnﬂ@wnregulaﬁon

o PPARYk bR B5EL A gt Y300 BB By e
accov@aamyyw&emamiﬁaﬁedﬁﬁeaaﬁﬁaonl nvention and ot her

tive ingredie will generally also be within the
[00851? or eme M9IEREA- P%rg@cé agonists upregulate UCP2 expression m adipocytes and

| | skeletal muscle, resulting in increased energy expenditure. (See Viguerie-Bascands et al.,

Biochem, Biophys. Res. Commun. 256(1):138-141 (1999) and Camirand ef al.,

.24



but in éach case,.an effective dose of each actlve

i ngr edi ent should .be used. [0078] In certa|6

woRoek/688ys,. the salts and pol ynorphs of the '@ﬁﬁiﬁz&ﬂlﬁnmz
~maybe wused to treat or prevent a variety of other '
“i'ndi cati‘ons. Such i-ndications include, but are not

limted to, netabolic conditions such as diabetes

Endo(iingdbgyl il.’BfQ{l) 5‘!%4]51 CI9a8).y RPARy i cdviehlefs) controlling expressmn of 7

v YRS el Sk by b ek Enaoy LiudEsag
(199@;? {@ﬁégﬁ%@gﬂiﬁ?gg@% gé’e% ﬂ%?ﬁgﬁﬁ%@@tsﬂﬁﬁ%ﬁéa%ém withhigh -

dose néBPAB.a'mhI;dulﬂbﬂmﬂl havs ﬂxbngwlasm@ effeatyaerobetitt echidntiams asatments - .-

t. d | t d d .
ot R e
capaﬁl§ a‘gnéfé%%tﬁés‘is &Pf’al?" dcﬁg‘é}u&;-&%ﬂﬁ élgﬂs meéféﬂa%wssponsme for

ter-c uterine
treatimeni falhwgi (é'ade Z]ious arcdercsNaﬂ AisadABzZih BISAED6(5): 2594 2396 (1999) Yy
c] osed- head

eur oi ng i sc |
o081t P\ Pr AR R 2k EFYF&‘@G%“E%IW@F‘E‘FH% p{ypertension betause .
 PPARY SRMARE Sippsl eﬁ&othﬂﬁlb%é%?éﬁoﬁ"b?ﬁa%uﬁr%&&ﬁ&ﬂl Eells(‘a‘ﬂd‘?@sultm SR

—-cancer. pr! OSt ate cancer, breast cancer, I.posarcona,

decreemdthi@cbd Biiessyes. |(SexaSeter ¢, al. qumehBiqphys Ras;c@mmamdzszi (3):757- -

763 ook el ARt e P P RS Vo AR 00095 pamy

agomﬁts%%ﬁﬁcré’é@é blob8 Rrﬁtﬁ@ th Parfbus BRY8ls of Weﬁﬁlon (Se¢ Komers et al:, - .
er inflanmatory disorders, and other o

egenerati on,
Physwh%me@dm@a 6364%215?3?5 619&8& ‘suggesti ng t- he utibity
[008@ fs L he ﬁ%ﬁ‘gm%ﬁgla‘?o%s Yl ﬁ‘gedq;sgﬁv?or{g{r é h}gg Eﬁso?c{%rs because -

or “treatin preven

PPARY BURSE timpBinud m[s@&é’&lc QIS afi® idﬂioﬁ:feﬁst@ﬁ@ (B KBMest et al.,
useful. to treat obesity because P agonj sts.

Curr. SRR V50 SR 16 H LA L5 SR ARy BERpistatlso improve. -
hyperd S ARia s S RO o (1. 01 .‘%élﬁll"i?”%?@%?igg%?gﬁbgm Purther,

PPARglagonisys as anﬁBﬁ&rhﬂMcbrght (&b Hahke erhl, BiMibd. CHeenv1(25):5020-5036 . - "

S R R O T
(HDIQqh Hggyé—ﬁépenhénttlﬁﬁfn%f ﬁi@tofcﬁl:ﬂegé’é@\/iﬁghLDf %ﬁgﬁl%lﬁcendes (See

nmodul ators wl'l "increase. leptin pro ction w
Bisgagersatiinhgl: d;emﬂ@wéﬁr(h) hbﬁ@(lﬁ%)}md food . consunptien:

[0083) fgggf SRR S netatort bt ddtieyat ihesy AL é%@é?rﬂaﬁ@gﬁs

becarke b&@tﬁ’ﬁ&odﬁ&%ﬁr%ihag@s Exgh&ss PPAR A anl PPA Ry activation -

downr egul ati on expressi on-‘and upregul ation
downggguiades the dudvged magmpha@ sodyotion of Thd swd aNFec (Rhigimplies a -

* oo EERPAR AN A0 PR, gt oot 20025

(1999 ) r BGiddaic, B@Rmemiasﬁh@ Rffe&ts 8fhRREMEETed aﬁh@Mﬂ) o
nmuscl e, result in increased energy expenditure.

smoothgagsale ieahesxiaceliular magie #iibednt mmﬁmll gmddarge”
arteri&L THEG: c}&ﬁgésjéan]ig’a% et hed 8%po%ﬂ%n%?@ﬂ£a&% by B agsocifidd with

- the etiology of atherosclerosis. Modulators of PPAR7y can affect thls process. (See Olsson et
al., Diabetes 48(3):616-622 (1999)) o S
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C._L " W 2005/033074 = PCTI US2004/ 032552

Endocri nol ogy 139(1):428-431 (1998).) PPARyis critical

MOP 2¢05683034 | | ng expressi on of UCP2 and UCP3 i nPCT/US2004/032552
adi pose tissue. (See Kelly et al., Endocrinology
139(12):4920-4927 (1998)) Taken together, these

resul ts_suggest that relatively ga?ort ermtreat

[003¢) t h hi §HrtheroBBABH mmmmwrgb A PTggRpRpy and migration of
Vas.cbr eg?m@%ﬂlﬁlﬂleq;eﬁ ﬁ'fdﬁcé?fbf@u ! ?aa%o‘fQ Nyl tn%@@éses are cmc1a1 in the

eS|t content I n nmatur
devebshman oif @sschlat l‘dnﬁﬁe}mg ﬁaitieathmn:tcﬂ)erbmsxoﬂﬁﬁk’y mnymi&sd in negatlve

capabl e of rapid resynthesis of fat, Suc
regujation af menosyte/anacrqpbage oD ip atheErselepiic 1 *{ f%%&gﬁ%ms

M 1 A

a PPy somikt nﬂgfoa hsdfok oz ddament], okmhy PatobriSBE: 1BSA@998) and

St gl a0 FUCHEF 1. G, SRALF AP P00 LA cxpressed

in m%r%ﬁﬂ%%:r f%ﬁlﬁlé%%sdfoig ?gfe?(;?hé;gta 1998?9 %g@%rbﬁ' 99&5/ Natl Acad. Sci.

US AP (A3 EXpl4-FHA(he2)]) CPB-?h&$ lsmlsom@ﬂassﬁlﬁﬁa%ﬁ(smbﬁgﬁc Ii)laques and in

endofBiial pelFrnnde ieh s T RALY beomi SeeeacHienute fhe TNForinduced

eXprE’é:hYéﬂ ot VCRM—l ahMCANR) (égséé&r celbadbésion ABR3Nle) ik Q@&?] PPARYy

nodul ators' are bel'i eved useful for treatnent of

agonmtp mw‘iosmhd@ducmwm@/mm%agh iiowt&ferathemﬁclrmcada%es in

C 0s d S Klle My ..
sporgfehfioninfle, ESE AT canfbed WATAN(RpSucit ot i Gl fyime
inflaBRAoYy REFIHsS irSatRdroR 1droFE. q9& Pdﬁh’@?éﬂcﬂl ghr¢elariol e (8):235-238
(200%)See Berger et al. J. Biol. Chem 274(10) 6718- 6725

1999).) Further, PPARy agonists. are

ti hypesl | Co e n o , _
00630 P SghABLATIn fpshSFRgLED BoRhslgd Ay S it
role hasﬂlb@gel@tspwﬁep@dem Grod s fedid ghobtgtty lahd hbﬂdpﬁaamgnn possibly via
in a_dose-dependent. manner and to dec

adﬂemoaﬂdfaswa}rg‘fay@éfepfdé%e Wenge! ag; Q@%‘F‘E’@SfétRe&I 44(3)§88 6-594 (1999).)
In the rp%'s%,ﬁ% Sherd ﬁss]ﬁ %%%ﬁéaﬁ%)@:re)ase[ xﬂ‘}gs’eg ; ﬁg@@gﬁﬁg'ﬁﬁfm

’eved USE treatment o 0SI s

mactuphagseiobply c.eﬂtcgfdleﬂeguﬂﬁ;dr&sﬂmﬂmrmlmm pectipulady as a regulator of

o &S&Eg%@@%?féﬁéqvﬁﬁé gﬁc‘i’tﬁ eﬁa[ ﬁgﬂqlﬂfﬁgyt? e 'pﬂ(gb“}gg -739 (1999).)

tentl 3B '
[0(}8@2e oNE Cg’l})fb&&}eltﬁongﬁétop aﬁﬂfél%\ &d g%gﬂif&f %2@%&? of bone disorders because

TZD(sjlﬁEijt iy vzttcrbomd adbdile ﬁ)mFaIﬁAﬁ?andanmeamlmtmm&Sm‘ Iohnmn afal.,

ena S S T ATl bR 55 i
densityah Fibbt%n@ﬁau&l&irdméﬁn b H%a ALL eBio@ﬁem ﬁl@ﬁ%{scﬁéﬁ‘ CRpmun.
can to increased deposition of LDL and

- may
260(d3:4 821136 €109} TZDsaze petent inbipitors eitane tsetption &i Em o. Thus, TZDs

maygplgéjrlgﬁt lgcgnsé rgsorptionRM diHeE& {)eftt%% s ang prev%nplg:o%%ioss( 8‘?’33 Okazaki et al.,
Endocrinology 140(11):5060-5065 (1999).) Short-term treatment of diabetic patients with
TZD decreases bone turnover. This effect is noted before significant improvement on

glucose metabolisni, suggestiﬂg that effect operates directly on bone. Dual effects on glucose
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| ‘_ : 1is nnlﬂﬁﬂ(aﬂeﬁ)mﬂfeldiﬁ%ﬁﬁﬂat[oh&ﬂ'&%bdcyﬁl?z&ﬁ?%&j&igamsﬁWyﬁlﬁﬁﬁéd ilﬂthe
- treatmant of aene; giberdiy

aL, Di abetes 48, ) 616-622 (1999).) -25 WO 05/ 033074
PCT/ US2004/ 0325%2. [ 0084] Further, PPARy agpnists
WORo#E/633@10l;1 fer atl on, hypertr ophy and migrati %1%52004,032352
- vascul ar. smoot h muscl e cel'l s induced . by growth

f actors. These ‘processes are crucialin the - -

‘devel opnent of vascul ar. renodeling and . - -

and bahél arceboliah osdydeadiB AR ell &on@maés\&ﬁ%abewﬁﬂﬂéhtsv GS'ee Okazakl etal;
ul at.iqn. of nonocyt e/ nmacrophage funct| on in

Endo&‘t ATOkTOAAEN 7:95@9&@%%9)&16} regul ates. expression of

T S S B
conditioas kcanfeRAR gtmﬁts in-bie 136d: tolinh Bt drobssive 2Rinhtedd uk@ne s

- 1998) and - Shu et hem Biophys. Res. Co
bloedfng An Home (S baberars IV OIORESPOE) oxprcosed - in

(008H2C" o0} ARRSEH e BhRNTRR AFLE hehhfel gfsacgggécag;eﬁp o |

cote et IrocC

at her.oscl erot.i ¢: ues. and i-n_ .endotheli:al ‘cells. I'n -
El l‘gﬁlﬁ@s d 4% t% @#mel?n ﬂf@lﬁéﬂmcells, o

- oterpAENRRS SACEett e BBl oL REH IoBili Rl

S

 196(1236s1998), Biiiiéii ez aht TR 2ﬁ@mmmd@¢tshmm@1maa,ggg ‘Paterit No. .
5981%%? ng.to atherosclerotic plaques in_ apoE-defici ent N
e) “These “ef f'ect’ s “conbi ned. may have benef| cial

[0089¢f f ect, Q?PAR'?RGHHH%fs%e béﬁgvleéﬁfgaﬁpfo)‘ ﬁéﬁ%@r écﬂders :relatmg to o

~atherosclerosis. (See Pasceri. cul at

bellulmpgferm@wse RegM)intitr0es6 }a rﬁmmai-]?()mcdpmrmgogmn ePPARY -

agonifipARAS S AU ES e i, B AR bt BeRbtmemn
atherdBRSodiy PIARY h@n&tﬁ@ﬁl@&%ﬂéﬁzfﬂr nﬁ)@&ﬁblﬁ!ﬂonv\!vﬁh kRowWh h&Giks, may Ly

- .. local_ vascular wal [ ef fect . (See Wang et -al.
‘ reduc@:amf@r\aa%resme sapn fallo e Beioplardn 99ssyl transpleiter padarectomy.

[009 Oi, :2 t[e ar &R f%‘Fll C a%%ﬁsgar%h%@%ﬁ Ef‘lgéﬁf;%F %ﬁ%ﬁ‘ﬁgts?e)f %]E]gwer s Disease

because€PRARyGizenisie giHilsit b-amydsid stihErabetros! bﬁpromﬂammatory products o
‘ Jparticularly as a-regul-ator of ‘nonocyt e/ nmacrophage.
by miepglip apdmonceesthat e respongible for nepeaterieii @dasbpcyte activation.

They Qéé?}g\?%tﬁse&;{ﬂ%g )1} a}%t QQ&? mf}%')1 one%%HJ er S il fibibit b

anryldid stinmsiatedr: @ipsesioh loﬁ]It—6; TNFitana. cma@:yge@hsbe (SHe T(&inllbﬁfbt al., J:-

* veur ol A5 4 oS3 28585 el ptins igmosed it
AlzheRRARY PR, em&u hSELALLG: &&1@9@&6&&9?@1@;@@@@@&5 \Wire -

~ post nenopatsal

increaspbpHgttain Rasnts themmmate Pmawmhﬂm:oxez €18@8ion)in gzmeus (See

'Kﬂam%%% P BB cfi BRR i os8 CHRAET, SR oms digéé)abip.a@dmon,
Angaagbﬁﬂf sprofRe: dfeBYRH Bréaﬁﬂ@célg% m E¥ B ﬁ(&pt@g,c deathby -

ndocr i nol(ggy 140( 1 5060- 5065 (1999). ; Shor
inhibitipw af MAS. ke Hendketwr ¢f..JaNeursimmuinoh 100(1-2):156-168 (1999).).

Finally, activated monocytes/macrophages express PPAR'-y and PPAR'y activation

downregulates induced macrophage production of IL-1 and TNFex. This process is potentially
implicated in Alzheimer’s Disease. (See McCarty ez al., . Med. Food 1(3):217-226 (1999).)

-27-



TZD decr eases bone turnover. This effect is' noted

before significant inprovenent on glucose netabolism

WQYWEOIHH t hat ef fect operates directly on bonRCT/DERRP4/032552

effects on glucose -26 WD 2005/ 033074

PCT/ US2004/ 032552 and bone netabolismmy, lead to

spared bone mass . in diabetic patients. (See Ckazakj et .
[0094] ERAssmodplatprs ks baliexed wiekhgfonpaginoy of P?mpeg%matwn

. i . i -tr
becaf i P KR Ol e fod B EREH i Y ATy Bl cols.
(Seeglﬁfmng.&a useld Neardsoh H.?iti 2@@)&@@1&@ @ :999)130 tAdsa, )PPJAIRB[ 1ig)aﬁds may be
eeding i.n wonen. (See Uban.et_al., WO 98/ 39006.

Iel@‘[@bﬁ%fﬂlﬂpﬂ(ﬁoiﬂ%%w%%@?‘i with gaeprom flapagatipne fush ap ggchemic stroke,

R ' PPARy is inplicated in the
Clos%#ﬁ?égﬁﬁeﬁﬁ’g%lﬁon gqlpggglg%%t es. PPARy agoni sts may be :
[00923ed i n PPARyhodAttomntre biliexedasefult fortreainem cficeriaid enscers

bocagrs SRRSO THGH Gk AN P OIS Ee eHE B Hop!qtgiinlus on
el . . .
enddﬁgggg:%:l%ngﬁ'eS1]31@0?-%{6?%&932?%%64}.5 %.)273@2%2511‘?1424?7&4@#1999).)

vier e 1;an adsi ng
Alscg PPAR 7y, agbhiSts ilhice irmiliian] diffcré@ihtioB@nd gfcdaB aitest of hmman colon

canc G FaliPe KPERRFY figi P gk EPLRon B D7 S Ao Sare et L,

Nat. BIERYRY) 4(0)0aB11083 tﬁ@_sy\f? t Pp AR 8EbMGE AKX cAIRHBPHR anti-proliferative
agoni st, a PPARy agonist reduceS uncontrolled cell

effeqss of ietivpigtacioron humedn aplorgcanaercsils.. (SesBrockwin etxald Gastroenterology

1@y S5, TR PSP DBt RSl o
effe®k Qfdihe hafnaN BrdsRSPOMSEr HSAPo Al JOMd) gSe%'IQib@fd @Sy Cancer Res.
vesSel transpl ant or endarectony. [00901

S8(IRPARY DA @OBBX) are believed useful for treatnent’ of
hei ) . . PP, . oo
B L R e N -

cella@dudice anpftoﬁﬂs.CEmltsi ate ARR0 sErON g B ité dbecBietner ef al., Proc.
responsi bl e for neurot oxi cig}oand astrocyte

Natla et 1 SISA 9515880 5 14120 RPyeRy agenistarcrs indgipe torminal
diﬂfég%ifagi}ﬁg B8 Fluarﬂrgﬁq%? g%eagé%ﬁﬂeﬁm&m r.ﬁe%@ﬁ%?lﬁi}%ﬁiazﬂ g@' Eel? 1(3):465-470

ression o
{1998y ahd Wy grerig - P, Or{cSEd SCOHBS-998 (3999).) PP AReagramsats aeaweful in the

treaGibt BB AL Aoer B <1 4 B! 9079 2003 CRARK Bty expressedin

all h\j\%é UMD %g%].}gli'al?é’éﬂ c%ﬂééi*gﬁﬁélﬁﬁfn% it R AR &Y @éAn%?rs. PPARY

I ncreas Certain agents fhat "activate PP
agonishitsiuce Aifferéhtiatipn esbinbibiti proljferationc (ek Guag Sad., Neoplasia (NY)

' r al_., ..Bi em. Bi ophys. Res. n;
1 SHY Ba8D o Bl G oSl ot epsa e nbisios, Goroblasts,
sarBEALE X BRGNS e S pSLIE AN, ko D
Therifore, BE ARg modihatarniay plyCy(ploin: teseng 68ligu@ey Mat result from these
and other cell types. (See Varmecq et al., Lancet 354(9173):141-148 (1999).)

[0094] PPAR’]} modulators are believed useful for treatment of inflammatory or

-immune disorders because PPARyis markedly upregulated in activated macrophages.
PPARyis implicated in negative regulation of monocyte/macrophage function, including

generation of inflammatory cytokines and expression of iNOS, gelatinase B and scavenger
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P
)

 recepRIPARYTRGAS, PPA RO a%bﬂi@tsl di%fdél jeQMéti B4R

 peat O AT of b RS mel P beabiosdy

 activaied mppyophagehic PBARY 2P0 gS 2jayap

PPARyy and PPARy.-activation downregul ates(.i hduced
WoohARaga: . production of IL-1 and TNFa. Thi's 9&9&1@%4[032352
IS potentlally |an|cated|n Alzhelmsr s Di sease

(See ‘McCarty etal., J. Med. Food 1(:3):217-226 (1999) )

-27 WD 2005/ 033074 PCT/ US2004/ 032552 [ 0091] '

Finally, acti v%ed' nonocyt es/'macrophages express

At P?amd
“neur oinfl anmmat i on ecause PPA goni sts I nhi'bit. LPS -
& B

153(ladd ~2|3F(|1|9%8)p)nhxmnbnéah§heémmbmeﬁt S&@g(ﬂoa_te afeitiieh activate -

A "gﬁglactlvmn (See -
Jiang@ hE/Natheewod 552783 86i(FIoRy). Wﬂﬂﬁ%&tﬂﬁbﬁiﬁiﬁb%@mﬁm L

“such. as ischenic stroke, "closed-head injur
M%ﬂscﬁé é'eceColwlle—Nash et

t ment of. certain cancers
al’Jbéi'éu\égqgﬁf‘ﬁfgj ggggéeéggjﬁeffect of 'PPARy agonists are

D

. [0095yedi at g JB¥itian PR AR Y sgosﬁstmttdnﬁat@ anu@ﬁqﬁ&ﬁ&hlcgtolcﬁel ﬂr§duct10n by wo

(See Bi shop-Bailey et at, Bi ol :

. bonomassyerivEYAmast 7 @ezegeyama ehils FERSREY 4636rPKA59-262 (2000))'

Rece t Hﬁﬁn&%ﬁ%&ha%' fcir

€0l 0 canc:

b 3 AR A

-- mnatdm@gt@ﬁﬁsmﬂ%ﬁ )mﬂrliwc y s'(aﬂ@ﬂﬁ):r )i 'eSaPPAR'Y@EOﬁEts mechate

splen%@;ttésh Gf‘l‘ﬁls aﬁ_,-ﬁj P%&as | r“ e ntgl'IoailfcﬁS'x‘ferrls ﬁ:ﬁiﬂﬂ:@d bgr \R

qq 9 - 1046- 1052 gl9g_e% PPARy:-agoni st S:.
‘a‘me@f Hfﬁ CEHp Ipspenses of -cgl} ﬁles@e@éfﬁeshly lsolated o

ockman.-et a Eiel er.o
wmcma@@@mglgaﬁmyms @ﬂﬂ@&)% Mumoa@mssmts (&eﬂf‘dmﬂd & ldf ;9.7 Immunol

164( l}lgng% 13?@ &Oibé? %;’ o';lg als ant r"t #?g&;%g%?’elgggéy?é&w@hage'-' :

' functiﬁﬂbg%@R%ot@Et alC§nE 05?@331015&(3?% zﬁﬂgggﬁ ?i%)exgressmnm

agoni sts can-al so erat
Whltedﬂomeala masy Iﬂamamlb ielest rdsponse: to acaite mﬂannhatmgtwhellenge and may

prove3 B3B8 Hhgor gl L iBb P A RS ol et b8 s ook,
Biopt3R( A&, WQ@Q@W@&BH%@ agoni sts can induce

term-nal. :differentiati-on.of palic nant - breast . .
[0096d pi.t:heiMarevee PRARyge@vaters mayrhely fimit chivmic mﬂemmatlon medlated |

by vl A3 LHRSRL VORI S Shiben Lo a5 41,

Arterioséler. The@tbEYdscOBiol.| I9SA0odms4 ({5599, E%u&r@gonets almnaxkéaly o
in

98/ 29120.) PPARy.is. hi-ghl:y: expressed haman,,
reduce Pamqmﬂﬁlamasen%émosﬁe wefll of spflammatorykawe disgase (IBD).

PPAle%f%Eeﬂr gr}tﬁtLl %tg% on. ang Qﬁﬁ%&@hﬁ?ﬁ@@feh&t%géée 3‘%4% il '_J Chn

—.Invesmloatzt)susﬁpgw@)ol\lv) 1(4):330-339(1999).) Finally,

y.cel | types (hepatocytes,

f-f
100975: br gL asf't@ i»% g@ﬂ%ﬁgrs e balicvadusatddor Wmesf OPBﬁ?é |
dlsoﬂ@@ chlﬂta@gﬁ%%ﬁ& é&%‘@e\‘cﬁé ingf) #egem%e%t 8f lePAR'y agomsts is

at.o ay aro eat.|'n .
medlata:l bjg ﬂlamtﬁmsstidmius or en:ldthe‘habnellsh E&]ﬁs suggests that such agomsts may be _

useful in the treatment of macular degeneratlon (See Blshop-Balley et al T B1ol Chem

- 274(24): 17042-17048 ¢ 999) ) _
' [0098] ' In parﬁcularly preferred embodlments the present methods are dn:ected to the
' treatment or preventlon of type II dlabetes usmg 2 salt or polymorph of the mventlon e1the1‘
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and other cell types. (See Varnecq et at, Lancet
354(9173):141-148 (1999).) [0094] PPARy nodul ators are

peo 2eddsBeasef ul for treatnment of inflammtory APCT/US2004/032552
i mmune di sorders because PPARy is markedly upregul ated

in activated macrophages. PPARy is inplicated in

negative regul ati on of nonocyte/ macrophage function,

alonergs fryenmginatiurisitiag seend tharapritinegenbscjectsr wn mak- daabatlc agenis

suc DSRS0 BB o RSN, 2

acetBitAR 8¢ @(ﬂhﬁahﬁd H&ﬁd@f 1dﬁnd(g‘ﬁ@ﬁ: idey, tﬁ%‘ua@ides, ¥ metformin
J. Pathol . 153 D 17- 23 1998).): Increnen
(Glyonphags®): ¢-elusesi pﬂulbbltqus gbO@db@Z@hdlmmw%ﬁ@

rOSIEe@Qe ééw%ﬁtﬂg% | L€ Yﬁ?@ggght%{ ARy NS oigp’a%%n used in

conlbiation, tBO pfo6heer 8ar &ﬁnﬁs&@ 8)combERARY ofe Th&iyseutit Bgddits, or
i, NOS roduct| on b activated macrophages. PPARy

adﬂ’argétmt@waﬁ&ysm @dingly be useful, (See Colville-Nash
et al., J. Immunol. 161(2):978- 984 (1998).) [0095] In
7 addi¢] L ECARyagoni sts attenuate antigen-induced;
T cyto uction by bone-marrowderived mast cells.
[0099%ee SuReagers aid sliventsAEBSbelotvtcan 56 bR} RHY e@Bhercial sources

suctgspipbist hear e MR, Ve GSAF, PR sfectRgrere recorded on

2 VAR SninT IO RESY M p o REnbIEE. NG o R e B ﬁr@ thbulated in the order:

macrophages. PPARy ad on| sts nediate i gni ficant
nunibehofprotoms, ohltiphalyi ([sem.glctzd dabptriseiplaf g plagets m, multiplet; brs,

brogd SIS wa G st in RS BRI SRR Bt g S mass

spedtRARY AR tvas coﬂﬂﬁc@é@i AL HERH RGP kAN 1b@\ms19 teléctrbé{)ré}smass
i mmunosnppressants. (See Cark et al. . humunol .

~ spechpagetyr: @mhﬂﬁﬁ?lllé)@ Cforpmudgllmmo | mplicated as a

[00@?3{ Zt Jylass specrﬁ?f)m@ JE '@ targeor%P%?e% as tﬁg fatno orfmagss GVer charge. The

confpo (i) Wzﬁarsicﬁ%tﬂ-lﬂgﬂéthﬁnoﬂ’m nEXRLead il Qi’ﬂlctcfhteﬂ/u?dstlﬁﬁi@é@mm the
cells, may play a role in host response to ac

dehv'mﬂsalr‘fﬁﬁttla he ey RgEomeiEr Feych sorwied from a0 ghl 500 daltons. The
confpdRQd E&H vk ?ﬁﬁfé edfi iR il tsiwe%féh %ﬁ@}&ﬁré ﬁ?%%otSJuml%/%%‘?er with 1%
S. eS. nmmun.

el ni nger e
acetRER{B)s thé ety édl@&ﬁ) The [cﬁﬁi@&}nd, could)ila)/bemalﬂaé\lﬁy the negative ESI

t lp | t. gh fl t
o i SRNRYTLIRAE ] d5eIBUF HHRERS (VA BT VCAM 1
U, T oy 0 e I i 0
600P ARy qgonies difirattemetenniieg Cp Ka mdiation c Fhe mstrument’s fine focus X-ray
bR e R Do LETRLEEY Y8

scaﬁdirﬁ tsliav&ekéitd 30,304 t}g &eélvﬁxg%ﬁ%%s&t al( @fﬁnﬁy ISiffradied radiation
in. Tnvest. 104(4): 3835380 (1999

was détected by a Nal scintillation defector. A theta-two theta continuous scan at 3°/min (0.4

sec/0.02° step) from 2.5 to 40° 28 was used. A silicon standard was analyzed to check the
instrument alignment. Data were cbllected and analyzed using XRD-6000 v. 4.1

[00102] In certain experiments, differential scanning calorimetry was performed using
a TA instruments differential scanning calorimeter 2920 calibrated with an indium standard.

Samples were placed in aluminum sample pans and covered. Samples were equilibrated at
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temppatie of BHFCy preferred enbodi nents, the: present.

[ 0097] Fi nal | y, PPARy rrodul ators are believed useful

for treatnment df optical ~ disorders such a “macul ar
ORI because the anti-angiogenic affect Q'ETRJPMI%%SZ
~agonists is nedi at ed by apoptotic stimulus.on".

endot hel'i-al cells. - Thi-s suggest's that  such agoni sts S
may be . .useful ‘in the treatnent' of macul ar:

25°c%a%%ahh&@ arﬁ ? -Bahlr6ledehteds 10 °@/mﬂr$t0 aﬁnal
Chem - 274(24): 17048 (1999).) [0098] In y

reventi on. d
d%asaﬂr ‘_ZH%G uS]__Ilg a -

oo P20, L, o R P
© TA ihgtve@iitintsaQ1 08 drﬁ@fential?s%aﬁ@lggcﬁgﬁrﬁ&&o%nﬂﬁay \k&%%@ﬁﬁaﬁ%mum _

al-one or.in-conmbination wth a second.therapeutic

_- samplajpavs a8éresTed’ $mlﬁewer&aquérbmt¢dcata§%farasd hefierunaier amtrogen

pured JEHplap a8 8 e sll SRR Frosoe.

[00104]I az armdeture |sN1’9ﬁ6hﬂ@sorl§lidlfﬂa¥d Wereabledbd &EQIVVIII @@A-loo Vapor
bi'guani des, -e. g.., netform n.-~ & ucloa ge(r)

- SOrp%plgﬁe@aéfrrd §§§3tr0mﬁnérdﬁﬁiﬁtlt@héfﬁa worseplleqtpd: a‘mlar Tﬁlilaﬁ?cﬂfé% t0 95%

rlaOHRBEERE Bor o) RH GRG0 LNRPIBRAE) Srmplon g nt et

pnor‘lﬂ ermalwe cquﬁhbﬁmnrg‘rcntbaiar wed ffdr Iarﬁalrasiﬁ%td le@ytasn 6.6000% Welght
: am rster a.co |r1at|ono t.he .t herapeutic agents :
changgim ¥ T"’ch# FAPEL Aoz tmeyof @kwrrprfehe m@gffntenon

was ﬁﬁ%”b%ta%e%l Ydthcted! Lﬁﬁ?ﬂmﬁ% &%&I{PQE%@%‘%&{)EE‘ NaCl

conmerci al sources suc
and RV iveccudsed as YilibratiddSadndatds; NI\/R spectra were recorded

a Varian Gemni 400: VHz sectr ' ,
(00168l mﬁ%@amm&m PREO Jaraferﬁrsmg Hfuanta 200
scantthg BleCrimicr3tobt.P Al lﬁigteﬁe(l@detédt uge&l un(‘fgl? ‘l@vlr %Eeuu{n mods. The

triplet; g, quartet;’ br oad
pole piepgybEthy mnmmum argnppﬂdswrdnax( dgcttom selecmdar}( dere)ctor cone. Beam

votofl SRR SRR R a e SR TR e me.

Tmag8 &eemmrvmmms{sgﬁrgsrseﬁi rwére regereaéfoxtéierm by é,%au
' for ysampl e ‘deli-ver Wﬁ 1 001.00] SS+ sgectromatry resu
amougt enrceqb@mtm raguriebon awlanmwmb emsanmegewasmbbrated for

mag{ﬁﬁgg?fég% e V\IAS | %&useg I&V\#‘%P’?ﬁ% Eﬁﬂ&!&e| X Wg 01 venﬁﬂgﬁrﬁéﬁ‘% _E.lnd

: analytzbeusmg SKISDEErI (0 BEY) e Magniticakios fe@l‘iﬂaﬂoxfr SEM ﬂﬁ&geﬁ Wai&ﬂ&ﬂated o
dat; t}o The . conpound coul d-be anal'yzed i n*the:
uponﬁ%l@l,a ‘ii‘%F%a‘ESFSIH%e usi ng 1 1 acetonitrile/water w t h

() | ‘
001060, 8PSl @ Buddit R B 430} S6pg FEg SRTGH B 1600
mﬁanedlsp gptﬂ)nm%rNFlZl:@%mmund: etae drspemdededt\a@pﬂmmae@el% mear KBr pellet

rsolvent
71 EXAMPLE 1: SYNTHESIS OF COMPOUND 101 . o e
[00107] - This example provxdes an exemplaxy synthes1s of compound 101 Alternate

methods of synthesizing compound 101, including. methods of synthesmnfr acld addltlon
salis. of compound 101 are described below; still other. altemate synthetrc methods will be
apparent to those of skl]l intheart,
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[00101] X-ray powder diffraction analysis was

perfornmed using a Shimadzu XRD- 6000 X-ray powder

O fooso330omet er using Cu Ka radiati on. The i nst reCEN$2064/032552
fine focus X-ray tube voltage and anperage were set

to 40 kV and 40 mA, respectively. The divergence and
scattering slits were set at 1, and the receiving, slit

was set at 0.15nm Diffracted radiation was dete
by a Nal scintillation detector. A theta-two thg
conti nuous scan at 3/mn (0.4 sec/0.02 step) el
to 40 20 vas us%q A sphineRn-sshdndahs Was anal yzed to
check th ns rurrent——aJ—l—g-nﬁen{—JB&t—a wer tted
and anal i ng XRBSIG0GToRate, B 6§ ©0102] rtain
experinmentsy differential scanning cal orinet was
performed uSing a TA instrunents differentia

scanni ng cal orinmeter 2920 calHprated with an indi um

standard. Sanples were pla i n al um num sanpl e pans
and covered. Sanples were e ibrated at -30 CC WO
2005/ 033074 PgIT/ US2004103255 C apglabfAdededAAR cfbride
ni trogen purqe at _ac rate af-10 C/mn up tQ
a final tenpgerature [00103] In other

exper i mertnanoltHFfH, er ent 17 al Nscannl ng calorinetry was
perfornmed usig a TA i nBir uments QLOO differenti al
scanni ng cal orineter. Sanples were placed in alum num
sanpl e pans and covered.' Sanples were equilibrated at
25C and heat ed under a nitrogen purge at a controlled

rate of 10 &mn up to a fi tenperature of 250C
[001041 Moisture s rphi og, data were
.collected on a VTI r & Srpt| on Anal yzer

Sor ption' and desorp |ofn étha ected over a
range of 5%to 95% relative hum d {RH') at 10% RH

interval s under nitrogenlQiurge. Sarrpl es were not dried

prior.to | ysis Lumcriterig used for
3- QI‘%‘?‘?"%@]‘% 1Pé‘§§°’fyﬂ§ e 612'@5!5?5%'% change in 5
.[ommsm Ut es 3~Hy&ﬂmx§qmm1qm (prpphided tabca:trdmg té thegproteddrdafNammann er.
Dat a wer e

ol $ithesin Ba77981 (HOOD f and TapdeighBre:SrERenBma e & were

°C. Th
OV Pl O DR st catil (108 1001 wpc. e
reactias wae pboredtntolies/ wyen{S0F EiL)Qﬁhmtwumg ofswhrie pwglpﬂate was

olleef!ﬁ%g ﬁﬁwml\‘;g(rgg %?@dfgth S e fl g-cg%tggﬁé)f{ﬁéasoﬁé F6d9 g) suitable

for b %ﬂmhéﬁ@ﬁmeqw pped vvlth an el ectron secondary
et ector cone. Beam voltage ranged from4.7 -

(0009 t he H‘%ﬂvﬁém EPELHT. 8673 Gln dreti2 Fizo MHE B30 (8, ZﬂBSﬂO@@, =8.6
2, BRI G0 A, b TS R B 1 1 PR Y5 2 YL Tafyr ePr e

' 3,5-Dichloro-4-(3,4-dihydro-quinolin-3-yloxy)-phenylamine (1IX)

[00110] To a solution of compound II (6.9 g) in ethanol/THF/water (ratio 40:20:10)
was added ammonium chloride (3.3 g) and powdered iron (3.4 g). This mixture was heated to
~ reflux for 5 h. The hot mixture was then filtered through Celite and concentrated. The residue

was dissolved in ethyl acetate and washed with saturated NaHCO; solution followed by water
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amount on car bon..tkt‘ape mounted on an al um num stub. The

instrunment was {calibrated for nmagnificatiQn._ using

Wokoshagaar.ds. Data was col | ected using xTH g,

nunber 1564 and anal yzed using XT Docu (V. lﬁljnﬁjszoouoszas;
"~ Magni fi-cationreported on SEMi nmages was cal cuI ated B

upon- i nitial data acquisition. [00106] The solid-state

and thef bein® d'hesRuiioR ek Hacd6¥eR ntdhadimadylisk 28d é'oncentrated to aéiford
Perkin-El nmer 1600 infrared spect.ronet er The conmpou

compppmddiisp an o i G But el y 1%in a Kbr ‘pel

oy, P P 8

1H), 70545 (A, UE)TR%60 (aEENCT 80D {d, S¥mbhes i rmﬁqrg}mﬁ
i ncludi ngﬁ)rret ho(ds g? synt Ee3| Zing. afl:)d addi ti aon..

2,4- fchﬁﬂgmgﬁs lich _%I%rﬂ?(?rlg?ﬁﬁﬁ Bk}&” igl%ﬂryl;%eg?%]ou opal):lﬂggélﬁl)- |

t er nat
[00132] ski | 'i['lqatmerﬁ: hét]:@ra_mhnejli[ With ZGWM%BMenesulfonyl chlonde

aceoiilt B RS B E R Aol Ty hotthind B L car bonate, OVE, .

[oomaq C N 'H NMR(djHZotdriéfd 9@(]1131 6s), 8.794 (1H, 4 J—29Hz) 823 (11—1 d -
4-di-¢hl’or cbenzenesilt hlori-de ™ Fé: § "N

-8 %Hﬁmcmﬁﬂﬂ; i st A 79 A, d, 01105 B, Al ) T2.770 08,

), T G H i AP B20S (P PR HFR: %%Wﬁélo

(II) [00108] 3 Fydroxqu|noI|ne () (prepared 5
‘ BTG AND BINDANG €t at .

oA e e e o e o555

(1995), componind 101, prepared’ acéording to Bxample T, exhlblted an IC‘sg of less than 1 ;LM
ina PPAR'\,' hgand binding assay utilizing’ [3H]-BRL 49653 as the radlohgand -

7.3 EXAMPLE 3: CRYSTALLIZATION OF
AN HCL SALT OF. COMPOUND'10L -~

[00115] Compound 101 was recrystalhzed as an HCI salt. -Cémpound 101 prepared

.aocordmg to Example 1, except that an SnCl; reduction wasused for reduction of

.....

compound II to oompound I, was suspended in~3.5 L warm ethanol.  About 240 mil 21% :
NaOEt in ethanol was added to form 2 complete solution. 'A solutlon of 145 ml of
concentrated HCI (~ 3eq) in 450'ml of ethanol was added to the Warm solunon and allowed
to slow cool to foom temperature. The solid précipitate was collected by vacuum filtration.
The product was slutried it water (2 L) and recollected by filtration: Aﬂéi"air drying, the -
product was dried timder vacuuin at 70°C to constant-weight of 311 | g “The anyhydrous HCl
salt of compound 101" was confirmed by NMR and CHN, DR o
[00116] - - HClsalts of compound 101 formed small thomboid crystals or needles. SEM.~
showed plates or prismatic particles. DSC showed varying endothermal events of] for ' -
instance, 125.2, 161.5, 222.6, 190.3, 224.9, 235.6, 242.4 and 182 °C; endothermic cvents

‘were broad, and enthalpies of fusion could not be calculated. XRPD showed crystalllne or

partially crystalline pa:rtlcles
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di ssolved in DVF (80 nL) and heated wth cesium

carbonate (7.4 g) for 2 h at 60C. The reaction was
Ps120850330T40 | ce/ water (500 nl). The resul ting PCT/US2004/032552
off-white precipitate was collected by filtration and
rinsed with hexane to afford conmpound Il as a solid

(6.9 g).suitable for use_in the next reaction.

[ 00409] ENANWRE 4 @B&%TAL@I%MI%I 0F¥=2 2 Hz, 111),
8.360 (ANHBR SATT0QFCOMPOUND 181 113), 7.646 (m

[001%’[61) 7 Bpolith 108 aSreBystatiided af ad BB (8t AZ81iohDr0.982 48%

HB133 bgHnakiaadD34nl) vad-adddiymdrasolition off tﬂtﬁe%a@é(ﬂnﬁf&ﬁﬁipamd 101
ine (I1l) [00110] To a soI ution of conmpound Il (6.9 Q)
(1g) lﬁe@ﬁ% 0 /mli)r /Ko s examaplecompopnd 10) waspreparad aepording to

I
BxadifiEA" Bl SR teddcin RACLRIMISERAhAR oSy to
compauidITE Tesretdlting Elehit @iheibnt wasquiaped f@im tleragdifc bath until a white
conc t rat e The reS| due was dissolved in ethyl

prec%‘rg‘t'e ssF?é’&mﬂ At ROR TmRRIARC f%l—h@@mﬁ?ﬁﬂ}m gippension was
heatfly f”é% P 3Bl TR ool S RV GR R oty in fgctted Rk

overd:;gfhe d?j aids (0. B%emlr? Fmﬁwtéﬂdiye:?nmmz dibinateomt Hnﬂtcbﬂdﬁ@ constant weight
undfpaiey. THRTRREA ot comBoys . wrgoptimmaLby BIVE and Thin
[001? sPlO ( @Brjs&ﬂs) of c%n%ﬁn& ’ﬂ}l fd‘rﬁped c{ys@aé? %TB%Eﬂ %11 zseﬁ%@ates DSC

1H),
shov&;dmi@o‘(lsrmaktgms of 25 5. 4 and 26 1.7 °C from a single sa.mple and an enthalpy of

.2, 4: 0 C ui I n- 3- )
fusidl{ 4L 138 he e P%ﬁ%ﬁqeaéotgima? Vo Ppb e bR 6 e fmelting
XRED) ot drhalithd b it cobiamiabgilgergsul f ony chl ori de
according to conventl nmet hods gave conpound 101
[001131 1H NVR(d6 - acetone ﬁ S 9.9 (111, brs), 8.794
(176 d, EXAVM®LI; 5: CRYSTARLIZAFIONGE. 4 Hz), 8,035
111, b HOSYISAHFSALT DVEOMPOUND 10t1. 5 Hz)

(
oorfo ° Mgl 5816 b B o fud e %Sglaman o

-tol*dél)lesul‘ﬁomh’labi)d thdrdoldrate &. f@%@ﬁ AhanoPE¥mil W (YBnl) was added
$I. NDI NG, [ 00114] Using nmethods similar to Lehmann_ et

to a gglutiomofine free bﬁérﬁ)mz vécqnzg@gtdﬂ@@ £6 2) ugbme] (ZOmbuFer this

exarfig oo A8 561 RACOIBLNA doCortt IR REtplclt Htb Bl Bsuc,
1edual$mawamusddlfm1 redudtidhldf-cBRipoliPHI3 campbine] NRJThe inganct was heated

I\/P E 3: YSTALLI ZATI ON OF AN HCL SALT COF
to fog on Ayfier copling iHseAdenparaiie seresplyel Wastsmoved under

a stréain %f'niﬂggeﬁ #hidl-a SREPREEPitIR beniPRpafint. Rewarming the suspension

formed a clear solution which was allowed to stir with slow cooling for 60 hrs. The solids

. were collected by vacuum filtration and dried to constant weight under vacuum to obtain

6.4 g solid with a melting point of 215-220°C. These were resuspened in ethanol (30 mi) and

heated to dissolve. After slow cooling the solid was collected and dried under vacuum to

- give 6.19 g solid with a melting point of 218-220 °C. The tosylate salt of compound 101 was

confirmed by NMR.
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g

accordi ng to"Exanpl e 1, except that an SnCl2 reduction

was used for- rdduction of conpound Il to éﬁnpound
Wl 200330 8Uspended in -3.5 L warm et hano
nil 21% NaOEt in ethanol was added to forma CELETﬁJ%?OM‘mSSZ'

-solution.” "A solution of 145 m of. concentrated HO (-
3eq) in 450 nil of ethanol was added to the warm

| goowm ut i Olosytete sdlis RSPRS00 o crifalt, %H‘SEM showed m'egulal

ture:' The SO|Id preC|p|tate was col |l ected by

- Pal‘ﬁ?}%% @%&ﬁhﬂf@%{m eothenpdd eap@mf@ﬂO@ag widwnrengaliyofdatien of

- 8674 P KIaTS AR RIS Mprbd e b contt .

m5|ght of 311 g. The anyhydrous HC salt of conpound
1016 waSEKANPLER CRTRRARNGZAHNON OFHAOGRMIE! salts of
conpouruFLQBﬁsymﬂEMT gIeUMPOUNY bR S Or '

edl es al €s of. prisnatic ticles.. |
[001_?33@ shohkia e&@nglﬁ @@V&s‘fa sasimple of oémali-setle ctystallization of Form I

oo B8 Rl B i o v
recrygtatlized ps Bernol with bensenesulfoticnnid (PaSOMHSS], 8 @ddricHRPBI g

~_showed, cryatalllne or énutlally crystalline_ -
benzeppgp quigacid s dissolved in 5 ml ethoyylpay 3thanal solution was added to

5.0 B RO B S A s FBT O A TPl

accondingrty Sxatdpile la,obxaq:t éiat MBBnE€hirtduclon g:lgu gssddrfoﬂfedﬁcl:t&ﬁgaf%ﬂﬁpound
s added to _a _sol ution

T to gyt P Sl e g go%fvg%ﬁal ofbapol, @pd gfiditignal ethanol was

sl { ST o5 0 FEB e OOl B

then $1@‘G’gtftqob?d kb stiging. Solid Fouhy E,t‘.i bﬁg,oﬁascmﬁptrztem‘dy Filtrzttion and rmsed

vwﬂlgﬁggﬁund I H The resulting clear solution was placed
m-an ultrasonic bath until a white precipitate
formed. After standing at room tenperatue for 10
m nutes, the suspension was heated to reforma clear
sol ution. This solution was allowed to cool sfowy in "
a jacketed flask .overnight. Solids (O. 8299) were '
collected by vacuum filtration and dried-to constant
MEIght ‘under vacuum The HBr salt of conpound 101 was
confi rmed by NVMR and- CHN.- [00118] HBr.salts of
conpound 101 forned crystals, and SEM showed plates
DSC showed endot hermal events of 255.4 and 261.7 C
froma single sanple, -and an enthal py..of - fusion:of-
158.5 J/g. One or-both :endot her mal events coul.d. have
been due to sanple neltlng XRPD’ 'showed crystall|ne
or partlally crystalline” partlcles D
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7.5 EXAMPLE 5: CRYSTALLI ZATI ON OF A TOSYLATE SALT OF
COVPOUND 101 [00119] Conpound 101 was recrystallized
A¥O 206/883970t e salt. A solution of p-tol uenesulREBUS$2004/032552
aci d nonohydrate (4.5g, 2 eq) in ethanol (55th!)/
water (1lm) was added to a solution of the free base
formof conmpound 101 (6 g) in ethanol (120 m). For
this exanple, conpound 101 was prepared according to
Exanpl e 1, except that an SnCl 2 reduction was used
for -~ edyciwion of conmpound @onmpound 111. The

2] s heat et—+o- f la gl ear solution. After
coORNg"t 0 room t enper at ur Konme sol vent was renoved
under @a stream of nitrogen @ntll a white precipitate
becane apparent. Rewarniing the sugcpenm on formed a
cl ear olgt.,lon whi ch was aIIovved togistir with slow

¢%%0) g or 60 hrs. _The col | ected by

va Itration and dr| @co nt wei ght under
vacuum@go obtain 6.4 g.solid Yy th a mélting point of
215-220C. These were resuspened in ethanol (30 m) and
heated to dissolve. After slow cooling the solid was
coll ected and dried under vacuumtot give 6.19 g solid

Wi t b pebt_ poi nt of 218: 220 e tosylate salt
of o ndj 101 was conf@fby . -34 WD
2005708307 $,US2004/ 0 c['00T20¥, Tosyl ate salts
of conp@)und 101 forned crystal € and 'SEM showed

i rregul ar part| cl es. DSC showed an endot hermal event

of 220.6 C affd an enthal py of fusi of 86.76 J/g.

XR stallina a,l line
pa MPLE 6: AL FORM |
OF A BESYI'ATE SA'T OF COVP NE) 1 o h| LSi0

exanpl e @r ovi des an exanpl e of d'smal | =
crystallization of Form 1l the besylate salt of
conpound 101 firomthe free base of compound 101.

was regrystallized~as«Ea W|th
n bslf a(gld(PSOSH- w| S 8979 o
benz nesuldontc (‘5 i, ssol Bt R})@
and this e(t)hanol In s added t® 5.0
free bas For is e an'pl co 01
was. pr Sphe @f%@spﬁgﬂﬂp P ERE o Pl Ty

Snd 2 reduction was used for reduction of corrpound Il
to conpound M The mixture was rinsed with 5 m

t Aghol ; WP&W{LMES%%SXW ﬂﬁther added to
a t ot al OF THE BESYEAT

| et L hen skowl, |
053?250 s WS A6 g o
componrid Hli fosm aneburdonsi®@ompound 101. Alternate methods of synthesizing the
besylate salt of compound 101 from such precursors will be apparent to those of skill in the
art.

3-hydroxyquinbline 3
[00123] 3-aminoquinoline (2), via the diazonium salt, was converted to

3-hydroxyquinoline (3} in 96% yield.
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B [00124]

. ‘matenal Was heated to 2 ) C ﬁltered through e
 the ﬁltrates were combmed and evaporated to glve 3 5 dlCh]O]fO-’-I-‘ (qumolm— —yloxy)

with et hanol _35 WD 2005/ 033074 PCT/-US2004/ 032552
NH3 OH / A NN (2) ¢l OH2. 0 NNO NO
@Mzbbs@g(gh 3 TV oIln /1N o(}}\ NC NHrf@T_I,ﬁ%“,masz |
| 4.0 \'NCO /-NHtZ\ Nd NISl\U(l
ZrHCI”cICICIS\IO sa O1\ 0. C-SBH" -
/:~~/H/O\\NGH10I/HCI\NCICI ui/oa
nt.hesi s .of - Sal ts..of -:Conpound. 101 accor,dl ng to;
3-(2, gﬁ;lpesﬁiwe'ndﬂ&?l@y)-qumolme (4) |

_3S—dlchlm0-4-(qumohn—s-yloxy)-phenylamme (5) S s e e

{00125]

The mtro‘ ﬁmct:lonahty of 3-(2,6 'chlo'

te. The Cehtewas washedm.j TI-IF and '

phenylamme (5) in 98% yleld

2 4-d1chlor0—N—[3 5-dlchloro-4-qu1nolm-3-yloxy)phenyl]—benzenesulfonanude HCE(1):

- [00126] . 3,5-dichloro-4- (qumolm— -yloxy)-phenylamine (5) was then reacted. w1th
2.4- drchlorobenzenesulfonylchlonde followed by treatment w1th hydrochlonc acld to glve
2.4- dlchloro-N-[3 5- dlchloro-/-l—qumol*’ 1-3-ylox

hydroemoqde _s_alt of .compo.und_ 101) 111 99

7.8 EXAMPLE 8: PREPARATION AND RECRYSTALLIZATION
\ - OF THE HYDROCHLORIDE SALT OF COMPOUN]) 101 -

[00127] ThlS example descnbes amethod that can. be used 1o syntl1es1ze and .

recrystalhze the hydrochlonde salt of compound 101 from a precursor to compound 101. .

3,5 -chhloro~4-(qumohn- -onxy) phenylarmne, prepared according to, Example T,in

methylene ch_lo;_t_}dewas =1::1_'e_';,1t:e_d with 2,4gdre1_119rol_zenzegesulfonylehionde,.a:nd 2 equivalents' -

of pyridiile. “The solution was concentrated by distillation of methylene oh,lbride. After - - .

“completion of the reaction the remaining solvent.was removed under vacuum to yield a thick . .

fo'am‘.- The foam was re-dissolved in methylene Chl_oride. - Addition of'4 equivalents of 3N -
HCI gave a thick precipitate that was collected by filtration. . The solids were washed with -~
methylene chloride and then with water. After drying ender vacuum, an amorphous solid

was obtained. Carbon, Hydrogen, Nitrogen Combustion Analysis (CHN) indicated that the
ar_nc)rphous solid was the HC1 salt of compound 101+ 0.5 H,O.
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7.7 EXAMPLE 7: LARGE SCALE SYNTHESI S OF THE BESYLATE

SALT OF COVPOUND 101 [00122] This exanpl e provides an

VR AP A33PTEyNnt hesi s of the besylate salt of cOMRIUSE04/032552
101 from precursors to conpound 101. Alternate nethods

of synthesizing the besyl ate salt of conpound 101

from such ecursors w |l be apparent to those of

[001281 || i & pygHication pl the Bx@raehlwaqlq 3t (Czprppopnd Bl was obtained

oy SIS i B PR b Rfeion. g

with E@SWaﬁ@G&is@ﬁﬁﬁM 4303 (HaFRRWALOB2DWRIte sohd In this example, the free
2,6-Di chl oro-4-nitro-phenoxy)-quinoline (4) [001 4j

aseg,q I-‘WHH’@W@ thh¥1as penvedd hapds to the hydrochloride salt. However, the
o SO O SE 0 5 o B

conmbtmdlmfﬁdmr}ﬁsﬂ:ﬁlfedllﬁmm .opan gl I
2, 6-di.chl oro-4-nitro-phenox inoline (4) in 93%
[00429%8 g, Thedregibass %ﬂ@moclgfaﬂ%ﬁy&ﬁzg%s&wn@q(ﬁwaﬂ Warm

&
etha%lél) gﬁ%gﬂ'tzjd %C]hethgl#lgl_ '14 %%%MEE'Z%)E(]?/ dléd%loﬁ”éﬁm a goxPHSete solution. A
soluﬁen af 45 ol dficone dHCHE 3Jﬂphﬁraldm}z§) nmgﬁihm& dfrethanol was added to the

/wr ht/ ght (cat al st/ ound 4) of a1l %
safy vaﬁaév Swsd BNoE sph £ g0 lermRstapEsy Thy solid
prec‘?gl’&vé wﬁ&@dl%%d% vQGmJ lffira 'aﬁ.t % {od\ﬁl@% &eﬁ&xﬁfég&fw%ﬁp(z L) and

[tered through Celite. e te was was
reCOﬁlelFtpd by diltraties. fAfker laattbmgahepmdmm wiatdraddmndvaponanad 70 °C to

con i D Paod SRS AR E0 b o nrons

HCBaA 08 Bb@h&arfit fi nol i n- 3-yl oxy) phenyl ] - benzenesul f onam
de HCL(1l) [00126]

3, 5-di chl oro-4- UI nol i n- 3- (ﬁiqphenyl am ne (5) was
thé’rPred%XéM% PREPARA ON

[ LGS

el 01f ol | owed by

e S %%9%%% BB e e o o5

dmh]lorbenqmﬁeﬁmBfﬁmgﬂpﬁé&yﬂ%ﬁﬂenbhﬁfonhm@umm gfepﬂ@d s@dobdiff to
compound 101) in 99%vyield. 7.8 EXAMPLE PREPARATI

Exampts Re6re/sidspehlonids saif 2. ricklqro-piBrodiqhiore Beugrqlin-Bloxy)phenyl]-
e SRR 015k T 5 AU €1 5 L o

bicarbonate/ethyl acetate biphasic reaction solution. Separation of the organic layer followed

by solvent exchange with ethanol precipitated the besylate salt (6) of compound 101 in 84%
yield. Starting from 4-aminoquinoline (2), the overall yield of the besylate salt (6) of
compound 101 was 73%.

[00131] The preparation described in Examples 7 and 8 was performed two times; one

batch yielded a mixture of Forms I and II of the besylate salt of compound 101. The other

- batch yielded only the Form II polymorph of the besylate salt of compound 101.
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recrystallize the hydrochl oride salt of conpound 101

froma precursof. to conpound 101.

Wo200d/63807ar 0- 4- (qui nol i n- 3-yl ocy) - phenyl ani ne, PCT/US2004/032352
.prepared according to Exanpl e, | n_ et hyI
~chloride was treated with

2,4- dlchlorobenzenesulfonylchlorlde and 2 eqU|vaIents

of 7apri ﬂme\arﬂewqmcmmmmmmkf OFORM IT -

disti|| gp PRIkRRRY WHERATONDN

of the:~f@actron-1] Rl T T 5
under vacuumto yield a thick
re-di ssolved in nethylene chlorlde

folamn The f'oam was

UI\% 101 Con-p| et : On
d i

Add|t|on of 4 _'

equi val ents of 3N HCl gave a-thick-preci-pitate: that
was . collect ed. by - filtration, .. The solids. were, ‘washed
with methylene chloride. and then wth vvater After

dry| ng under vacuum an: anorphous: sgti d i was: obt-ai hed.
artran© oggn,C,Nltron Combust i pn Anal ysis {CHN)

li cht e at"th Z Yo P aI@’
of ¢onPound: " 4

ur i f| %atcf_on ofy fc‘>

as  obtai ned . by .

00 N B,

Drying with
free base as agnhite SO|Id I n

, ?ﬁﬁle | '
obt ai n.any aci d ) a- g, q _?

L descri‘bed herein: [00429] The frée base of conpb
101 -( 3ot ipplated . suspended in -3.5 L warm et hanol.

PCT/ uszoo4/ 0325 78] Fu rther

hydrochlorlde ‘sal t.. of conpound 101
conversion'to the free base by extr
— acetate with NaHCO3 sgl uti.on.
concentraﬂxon gave t hg

001 CEt ip _ethan k)‘nf 21% fl?ﬁ) ) was added to forma
(0018t et EomORRY U as Teopysializg as Forpa 8 with brazeemelione acid -
(PhSBSi%{HZB) egdiiv@l ents) in 450 nL of ethanol was added to

warm sol ution and the mixture was “al i owed to ‘sl ow”
[001%3io| t oArmmee@n?ﬁerrm L] 1 of élesbesylaie splt ee)u aficompenndetdl (6.938

kg), }grf%hAIr %Xl‘%é? ggu n}@{eﬁy i ‘%n gg{qﬁéﬁleag}fc tate ?1 15 L) w1th gentle
heatihg. tatb%@i 283"@) A Eﬁrgﬁ!drsoﬂlrtﬁh 89 sodildR bR bma%&fe (‘fﬁ@%l ?Jah Q&JdFﬁ : o .

under: vacuum- at C t-0 . .constant

: pommdn@qthmcm fevolttian)o yTHNARD tesict rﬁkhixt Wab etitrdikfor appromately .

oa—g

' ©1 Idiim

[ SR g PR i bbb npedmied sodiur,
eg¥k ot @nkAh er%as%@N_ﬁ@&H@ dnd 0dncRSated by distillation

rom 2, 4-di chl or o-

1 h"‘%RE%%@%‘?‘?

chlod@bBRHonkhe I?
hesi zed

stHlate seracved)- nEthyha@ta}e &dyyhmgddpd tthﬂ z@nmmecolmammmth |
actwﬁ% cﬂz[rc A ﬁgn ?ﬁfe?etdth%gfx %ehFx aﬁ% fﬁter cake was washed with ethyl acetate

2X 25 1 dn@ Hleaﬂilﬂmfés [oanﬁniédﬁﬁklpﬂh@ ethiyliaiengs Fifrade whevye RNk
charc]o al decolonzmg step The solution was concentrated by dlsulhng off approxmlately
135 L Ethanol (16 L) was added and the solutlon heated to 77°C Benzenesulfomc acld
4. 126 kg) dlssolved in ethanol (5 L) Was added. An addltlonal 2Lof ethanol was used o

rinse the vessel containing the benzenesulfomc ac1d solutlon After coo]mg to approx1mate1y |

1 09°C, 36 g of besylate salt (6) of compound 101 was added The suspension was stirred at
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benzenesul f onam de HC was converted to the besylate

salt, via the free base, using a sodium

VR 2PU503374/ et hyl acetate bi phasic reaction sol BETHA2004/032552
Separation of the organic |layer followed by sol vent
exchange with ethanol precipitated the besylate salt

| (6) of conpound 101 in 84% yield, Starting.from ]
arPrxEREHRA o9 oy 35 minutes, el cenlpd ta 20°F ad stied for approximately

e N M e e

perfornmed two tines; one batch yielded a m xture of
Formsl | BNAMPLE 11t ANAESISIOF BARM 0f conpound 101.

O A O T RS A o N1
' - - 105 C ALLI ZATI ON
hyefrioniEiey e gPormd bR bR BRRBIRE 1017 e v o

\ O SOBHNO HO[ath NS O HO¢cl Not isolated

cl cl T - - N~S1
X cl HO, IC r&ﬁlplpif‘sol atﬁ%?@i‘i@?ﬂa@]%nd % was

recrystallized as Form | 1w tMa?fé@l%nesul fonic acid -

(PhSOQ3H x ; [arichy. 5 U 0 nms |
and Il of the besylate salt "~ of conpound Ai01 (6.938
kg), prepared adcording to P€s 7 and 8, was

") stirred in ethyl, acetate (11 oM th gentle heating
e (about 28C). A saturated sol uti'on of sodium
bi carbonate (134) was addedi8h2 °@orti ons
(endot her me;—gas—evotutton)y—The—biphaste—ntxture was
XREDianilgsis lo@sampRIiq¥éd FIGe by shbvled ajorTﬂak@ﬁa@Efoﬂmately 7.0, 19.5,
separated and the organic |ayer washed with a
24.Q At 3ramdd®- 3 0 df u Fprm I showed surprisingly low hygroscopicity with a weight gain

of just 0.6 % from 25 % to 95 % relative humidity and a weight loss of just 0.6 % from 95 %
to 25 % relative humidity (see FIG. 6).

7.12 EXAMPLE 12: ANALYSIS OF FORM I
[00135] This example illustrates the x-ray powder diffraction (XRPD) and differential
scanning calorimetry (DSC) analysis of Form I prepared according to Example 8. The '
Form I polymorph of Example 8 showed similar properties to the Form [ polymorph of
) Example 6.

Sample DSC Melting Endotherm
Maximum

5 186.3 °C

XRPD analysis of sample 5 showed major peaks at approximately 7.0, 19.5, 22.0, 24.0, 24.5
and 28 ° 28. Scanning eleciron microscopy showed that Form I forms variable size, tabular
particles with striations and possibly stacked sheets. Infrared spectra (see FIG. 7) showed
Form I has peaks at approximately 1567, 1461, 913, 895, and 881 cm™. _
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chloride solutien (13 L). The organic | ayer .
separated and concentrated by distillati on( (91 L

wWOs003/63307 .r enoved) . . Ethyl acetate (91 L) was chﬁggmmmsz-
" the. sol ution decol or| zed with activated charcoal, -

" then filtered through Celite. The filter cake was -
washed wit.h ethyl acetate (2 X 15 L) and the -

o fid1s atﬁmmErlegM;%msme?mmlwmt ate filt ratﬁ )
: om t activate charcoal ~decol.ori zi ng: step. The
10913§i| ut | gﬁﬂ%ﬂ%ﬁﬁ ddsirpist the dilfe teimnnwg lorimetry (DSC)and
pr o] ded and t he .
_hygm?%%?%@%%f« to‘#?@%@%@%’ﬁé’égﬁ%ﬁ%ﬁ@ﬁlgeﬁﬁd @z

eate
kg) dissolved in ethanol (5 L) was added. An

“.addi ti onal

vessel  cont aSAMRIE t he @Sﬁi‘éﬂ@%&ﬁﬂﬂﬁh@ﬂhm dF]&BI ut i on.
Af:ter cooling to approxi rrathmeEQC 36 g of besyl ate
salt (6) : 101 =1 —suspensi on vvas

T stirred at_-39%0 2005/ 033078 P
' ox.l teI 1 f.or 38 minut then cooj ed t
.XRP g@%’lgﬂﬁ 13{183 ﬁ%ﬁlﬁ& 6‘3&"%‘39&1@; pegl?m‘.lﬂpgmxgn%t? 18 20,5,

A ‘ 0 d f
s g gt S o mg_ﬂ psts

at'apqrgumqum?e 16494458, 913, 8ad 858 @81 he, di fferenti al:
.scanni ng cal or| rretry (DSC) and hygr oscopicity .
anal ysis of . Form | prepared accor di ng o Exanpl e 6

10013775 ¢ Bl R AP AR i) el argheré%n

mcoqsc&mfeli le*efeseiﬁe kb Feall) inshadwedy lﬁﬁiic@ﬁorp&qkaﬁelﬂtap%hcatlon Were
rOX|nate 7.0,.19.5 24.0, 24 and 28

Spemﬁ%\e Wé%!aléwﬁma&dﬁ@by incemonsied by eafprenre. yAlfhqughahe

foregﬁﬁﬁ?lgx‘ tn@i@h Bas Blen dé§<%1}b%f1§n %nfu% @éﬁl?ﬁy 89 %%&%ﬁmﬁﬁ Gl ald e\f(?mple for

y and a wel g 0SS 0 ,
purpodés 66 daiiztof weddrstahding,yit {Hlehe Ehdiiy #pareht ﬂcﬂthﬁé@(bﬂir&né@ gkillin™ "

the arf g e iR HEPGAT PR MDA ek tons may
be maeIRRL0BRbR HbpRihY bk %ﬁ%rysé?ge %’q‘thgﬁﬁ%@ﬁhe@;ﬁﬂﬁg ed

. according to Exanple 8. orm yno
" Exaripl € 8 showed similar properties to the Form I
. polynawy ph of Exanple 6.
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Sanmpl e DSC Mel ti ng Endot herm Maxi num 5 186.3 C XRPD
anal ysis of sanple 5 shomed4%ajor peaks at

approximately 7.0, 19.5, 22.0, 24.0, 24.5 and 28 20.
Scanring el ectron mcroscopy showed that Form 1 forns

What is Maimedgke size, tabular particles with striations and

1

- analysis of Formll prepqéed
e 6‘

possi bly stacked sheets. Infrared spectra (see FIG 7)
showed Form | has peaks at approxi mtely 1567, 1461,
913, 895, and 881 cmr. -40 C C WO 2005/ 033074"

PCT/ Usbagenaslionse satt afsheEompnBd s forda 81 S OF FORM
It [00136] This exanple illustrates the differentia
scanning calorinetry (DSC) angd} hygroscopicity
according to Exanple 8;
Mpxi gym 6 233.7 C

Sanpl e DSC Mel t =plels
8 XRPD anal ysi s 5a

peaks at approximatety- " 1p~1 3

26.5, 29.5 and 30.5 20. InfraredH &p
showed Form Il has peaks at approxi mats
1459.,9121 a, nl d859 cni 1. [00137] Al publications
and patent applications cited in this specification

2ar € DEpSizBnesh MG P AhALYF e B E%F‘d GErokhuBdfh

3

i ndi vi dual publication or patent I cat1on re
specifically and individualgﬁiindicated to be

i ncor porated by reference. hough the foregoing

i nvention has been dascrlOhed-ii saone detail by way of
illustration a l'clarity of
under st andi ng, M . ent to those of
ordinary skill in [ i g e teachings
of this invention that certain changes_apd
nodi fi cati ons may be made thereto without “eparting
fromthe spirit or scope of the appended clains. -41

‘t4 ﬁ e %ﬁ&oﬁ%ﬁb&%ﬁoﬂﬁe}oﬁgeﬁng ee? 6?ar{§181u(|)1“f £ r\]?vaﬁeleeir? letFOCI)'rfn I

polymorph has a melting point between about 180 and 200 °C.

4.

The polymorph of Claim 2 that has a differential scanning calorimetry melting

temperature maximum of from about 186.3 to about 189.5 °C.

5.

The polymorph of Claim 2 that has a differential scanning calorimetry heat of

fusion of from about 81.5 to about 89.9 J/g.

6.

7.

The polymorph of Claim 2 that has a melting point of about 186 °C.

The polymorph of Claim 2 that has major X-ray powder diffraction peaks at

approximately 7.0, 19.5, 22.0, 24.0, 24.5 and 28 ° 20 using Cu Ka radiation.

8.

The polymorph of Claim 2 that has major infrared absorbance peaks at

~ approximately 1567, 1461, 913, 895, and 881 cm™.



\'\V Ol VOd4d / NA NSI HOI . 2. A

benzenesul fonate salt hydrac%@ of the conpound of

formula (1): C \ \ OdC N~NS HOICC. 3. A Form

| pol ynorph of the conmpound of Caiml or 2, wherein

the Form |l pol ynorph has a nelting point between

9abo utThtsa@IMp}ﬁz Gf)CIz‘u'mélz. thathie optalnedby @hysedllifh athe bésiBRtsalt of said

rentl canning calorimetry nelting
Compou[l‘gﬁpta lﬁr(ﬁ of from about 186.3 to about 189.5
C. 5. The pol yrmrph of Claim2 that has a differenti al
écannigg cal ori metry heat of fusion of from about

1. 5 4 oEbHRolasorph 9f the qmpphad pbClao i %wharfm the Form 11
186 C. 7. T
polymorpits SRy Ae o RS AR ENL. o % oy powder

diffraction peaks at approximately 7.0, 19.5, 22 O

12 O el S0 300 Rob BB oy mtin

temperataﬁaﬁa}bm&eomakiszmw@_ approxi mately 1567, 1461, 913,
895, and 881 cm. 43 9. The polynorph of Caim2 that

is obtained by crystallizing the besylate salt of said

1gonp CI%B HoRin Gﬂiﬁuﬁ 1D thdt Eﬁﬁ?é?éﬂtrai g&mﬁﬁgfom&rly heat of

ol ynor ph "of the conpound of Claiml ereln

fusion o Faé’pmﬁfa Jgol ynorph has a nelting point greater than
about 230 C. 11. The pol ynorph of Claim 10 that has a
differential scanning calorinetry nelting tenperature
1%mxi fbepofymaipguef QAR 70 Ehat has a Teltinpglopmat pbowf23@°@i m
10 that has a differential scanning calorinetry heat
of fusion of about 98.9 J/g. 13. The pol ynor ph of
14l ai Thé olyhmipheSClainie D thad Gapsiajolr Xpfayafodider didBadtion peaks at

approximately 15, 19, 20.5, 23.5, 24.5, 25, 26.5, 29.5 and 30.5 ° 26 using Cu Ko radiation.

15.  The polymorph of Claim 10 that has major infrared absorbance peaks at
approximately 1573, 1469, 1459, 912, and 859 cm™'.

16. The polymorph of Claim 10 that is obtained by crystallizing the besylate salt of said

compound of formula (I) from ethanol.

17. A 'pharmaceutical composition comprising the salt of Claim 1 and a

pharmaceutically acceptable diluent, excipient or carrier.

18. A pharmaceutical composition comprising the polymorph of Claim 2 and a

- pharmacentically acceptable diluent, excipient or carrier.

19.  The pharmaceutical composition of Claim 18 wherein the polymorph is in a pure

form.

20. A pharmaceutical composition comprising the polymorph of Claim 10 and a

- pharmaceutically acceptable diluent, excipient or carrier.



14. The pol ynorph of Claim10 that has major X-ray
powder diffraction peaks at , approxi mately 15, 19,
20.5, 23.5, 24.5, 25, 26.5, %9.5 and 30.5 20 using Cu
Ka radiation. 15. The polynorph of Claim 10 that has
mej or_infrared absorbance peaks at approximtely 1573,
21469, The pharmegenticab pempadtionef Aaind 82, Wikecip dheypadymbrpdfis in a pure
Claim10 that is obtained by crystallizing the
besyl ate salt of said conpound of formula (I) from
et hanol . 17. A pharnmaceutical conposition conprising
he It .of laim1l a a pharmaceutically acceptable
zgi | ugﬁ‘F,Oféﬂﬁriﬂeaﬂ?glb’re?gE&FW gpountof the phagpasuBeal cemposition of
claim 19GRMROBAR i f b T it
i L RS A b o, OB 2 PR B TThAeg B Budition or
disorder grmg pubgect. 19. The pharmaceutical conposition of Caim
18 wherein the polynmorph is in a pure form 20. A
phar maceuti cal conposition conprising the pol ynorph of
281 ai fhi @semdorlingfolfBCEY wieedih yaid PPamyalbda@i b@ition or disorder

. g Ci%iéegt or carrier. 44 21. The pharnmaceutica
1s a meta élﬁ""p QIOFTRY agrinitamamatopy coRghdetei n t he pol ymorph is in a
pure form 22. Use of a therapeutically effective

amount of the pharnaceutical conposition of claim19
2fn t Aée Hemipcerding to dfime? hredicrsimend nfetabotin disprdsaismetected from the

. - nedi i tiqn or . disorder i.n e
seoup coff e o) s AR LBRE R P BB G Bstpigemie
hypertrighdtatideRAiRhypad]yetmth, 680Hh téstBarRb afld Bp@kulidemia

nmet abolic disorder or an inflanmmtory condition. 24.
The use according to claim23, wherein said netabolic
28li SOTHEl1sd deco@i@CoRebhim DMwWhiRin SHi@HRtHBAS HRbIdRPisApe 1T diabetes.
di abet es, obesity, hyperchol esterol em a,
hyperli pi dem a, dyslipidema, hypertriglylceridem a,
261 PETHE Y$EEIFSrdid 1S Wi 336 WhiteADGRd t itiop |
hyperinsulinen%gﬂ%ZS} %Lé use accor |ggmigwgpggﬁ$5555dedbd
. from the greap sonsistaigb firedimbsdidartirisio nabathesdlgnoeis] | di abet es.
26. The use according to claim23, wherein said
i nflammatory condition is selected fromthe group
2T.onsTh¢ ugegacodrdinpan rbdigi X2, ahbfein daidsubjett is a human.
at heroscl erosis. 27. The use according to claim 22,
wherein said subject is a human. 28. Use of a .
28.her Bpesitd thatabyutiallo etlovteycammuint of)ﬂle:ph&tﬁ&@lﬁﬁﬁ!? SathpSsation of
, conmposition o claim 18 in the manufacture of a
claim 18 jrethe manpfecturoef 2 medicamgninfon thegteatmempafy PRA& yamediated condition or

disorder if QM HbfetN OF

form.

29.  The use according to claim 28, wherein said PPARy-mediated condition or disorder

is a metabolic disorder or an inflammatory condition.

30.  The use according to claim 29, wherein said metabolic disorder is selected from the
group consisting of diabetes, obesity, hypercholesterolemia, hyperlipidemia, dyslipidemia,

‘hypertriglylceridemia, hyperglycemia, insulin resistance and hyperinsulinemia.

31.  The use according to claim 30, wherein said metabolic disorder is type Il diabetes.




di sorder in a subject. 29. The use according to claim
28, wherein said PPARy-nedig%ed condi tion or disorder
is a netabolic disorder or i nfl ammat ory conditi on.
30. The use according to claim29, wherein said
nmet abolic disorder is selected fromthe group
3onsiBrimegaabrdngbetleis) 2@besrdiy saitl ypRIERMoeS EHAat RITh Selected
f thh erlipjdeniﬁ, dyslhﬁidenja, hypertriglylceridem a,
om they SR ARSISERg 8f HPHGAYT AT ESIsnd At erasplerosis.
hyperinsul i nem a. 31. The use according to claim 30,
ﬁherein sai d netabolic disorder is type || diabetes.
345 dhe uspaccording krepign A% Whsran aichsaBiectib e heinansai d
i nflammatory condition is selected fromthe group
consi sting of rheumatoid arthritis and
34t helss of aitepsapeutigdly effpstive emaws of dieghatmacuticahc@®position of
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clim 20 el BB R lsapmop ol B Moo ot SRR Fmediptecsanaition o
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medi canent for the treatnent of a PPARy-nedi at ed
condition or disorder in a subject. 35. The use : :
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) condition or disorder 1s a netabolic disorder or an
is 2 metapeli¢ dinerdeomancofigntriatmy c@gliticthe use according to cl ai m
35, wherein said netabolic disorder is selected from
the group consisting of diabetes, obesity,
36y peilbb osesticerdh et daimh3 evhcidi skedintetabdlis dispidde i s2lected from the
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wherein said inflammatory condition is selected from

3y he gpo H% accggﬁlgfé égggair%;iied; gf%%lr% 9&1'19 g%%a%%{i%h%sﬁgd%%%éﬁge II diabetes.

at her oscler use accor |
wherein said subject is a human.

38.  The use according to claim 35, wherein said inflammatory condition is selected

from the group consisting of rheumatoid arthritis and atherosclerosis.

39. - The use according to claim 34, wherein said subject is a human.



