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BlGsl B@W@GsﬁmSﬁu@metdf@Oglpouupi toinsi st ng of a bond,
-Q(R6) -, -Q(R6)-C(R6)-, -S(OQ2-, -C(R6)-N(R3)-W,

S R xS e SR S B o 101

consisting of -C(R6)-, -OC(R 6)-, -N(Rs)-C(R6)-, and
FRG.Q grovide¥ a@tmleg@rhpldr;f doRemb e 1Be @dﬂhecs@rbflcsﬁlpaﬁldomla
bond, -C(O-, and - S(O 2-; and a and b are
|ndefendentl y.lntegers froml1l to 6 with the-$rOV|so
FHat4 proyidgs p differential poapnipg galgrimpiry sharmagrag: of asggplone
Compn% B2, RI1 , or R is other than hydrogen; or a
ceutl cally acceptable salt thereof. hi another
enbodlnent trie present invention provides conpounds
biGi i’nlaofvidlesrm X-1@ppowller diffsactompatieAd ofim shnfd camprigag Rorm I;
i ndependently selected fromthe group consisting of:

rogen,. hal ogen al kenyl , al koxy,. .al kyl t hi o,
el R G S R AT
forma fused aryl ring or heteroaryl ringcontaining
one heteroatomor 5 to 7 nenbered saturated ring
optional ly containing one-$iet eroat om wherein the
heteroatomis selected fromthe group consisting of N
and S and wherein the aryl, heteroaryl, or 5to 7
menbered saturated ring optionally containing one
het eroatomis unsubstituted or substituted by one or
nore non-interfering substituents; R and R' are
|ndependently selected fron1the group conS|st|ng of

o 1 4 " a4 a .




-0-C(O -0, -N(R3)-Q, -C(Re)-N(R8)-, -0-C(Re)-N(R8) -,
-C(R6)-N(OR9)-, -0-N(R 8)-Q, -0-N=C(R 4)-, -C(=N-0-R
W@26005/03H - N(- O-R8)-Q R 4)-,R4 is sel ected frop€T/082004/032552
group consisting of hydrogen, alkyl, alkenyl, alkynyl,
aryl, aryl al kyl enyl, aryl oxyal kyl enyl, al kyl aryl enyl,
heteroaryl, heteroaryl al kyl enyl
| | ey r : nd
S i T S L S ko
aryl, arylal kyl enyl, aryloxyal kyl enyl, al kylarylenyl,
HEy e pravigdes a Hetaserdial s¢anhinglcelvyimetry thermogram of a sample
.het er oaryl oxyal kyl enyl , al kyl het eroaryl enyl, and
cmnpnﬂ%%ﬁ?%%;%Iyl groups can be unsubstituted or
substituted by one or nore substituents independently
Sab.erpradides on Xf-ﬂ&? POWALPAiERAF0R bhthdn 6f a Sk coﬁhﬁﬁﬁ% Form II;
hydr oxyal kyl , hal oal kyl, hal oal koxy, hal ogen, nitro,
and  hydroxy, nercapto, cyano, aryl, aryloxy,
aryl al kyl eneoxy, heteroaryl, heteroaryl oxy,

I | et erocyclyl ., am.no
OR%TCEDVE Y oS hect16h BER SHRY Som TR Eomaooxy,
and in the case ofal kyl, al kenyl, al kynyl, and

: ' the group
6. DASIAGS pisc O rifil BAVERIIORT, | 1€ o7 o8
consisting of =O and =S; R7 is C2-7 alkylene;R8 is
64| ec DEFINIEHONSe group consi sting of hydrogen, alkyl,

al koxyal kvl eayl ..., hydroxyal kyl enyl ,, aryl al kyl enyl , and
[0018] ot er gg? g%'é‘? k%?dé ny%lﬁeatﬂiqy o séF%‘@%@%’ qsr%ﬁ‘i%‘?%mgi‘%ﬁfﬁo a method
of alleviing ios bbrogatifg Ik efd/aiits Atekildnt syfPtohs. @e&erms “prevent”,
al kylene, A is selected fromthe group consisting of

gcpreven.ﬂ@, or c@aen:tiows@@)l@ﬁd@e,reig,rmfer tcN( myhod of\barging @l subteeidfrom
acquiﬁ{%’\é)@&g%% group consisting of -O, -S(0 o-2-,

-, and -CH2-; Qis selected fromthe group
[0019] consi skiusgl indreia, ttdatdtes” EfRB)o type CRBteCRAIus (juhnid Atabetes)

-C(.Re) - N -W, -S(O2-N(R8)-, -C(Re)-0O, -C(Re)-S-
ortype HHAbASeRS DGRy s Np-fep ot disberot mstftener Wi, preferably,
type I &igtbsShbigs0f - C(R6) -, -0- (R 6)-, -N(Rs)-C(R6)-, and

-S(0O2-; Wis selected fromthe group consisting of a
[0020] bond, As G6€d) hereiantiie ter®( ‘GPAR y-mediated aonkitiobedisorder” or

“PPAR{V%gﬁPagen +ceogtd{ténigrr] tﬁ?s%gqreg &Iu% ﬂ{grlﬁﬁggﬁg% tém g}cg igg%g}ggo\é%qsrgor disease
charact&dell by gﬁdpﬁgfpria@ PROUAE $hff or FoRd0as iRinlndtitta E’PARSﬁlchJJi%y.

for exﬁggy ~as internediates in the preparation o
Inappropgatg & astivity mightagise as the resultof PPARY ewpresstien @i aells which

" -interferd g . neans the ability. of the :
normlly HHich BT FE41E% PR RERRaeRE <& ntalinddp i rgiin enerey
homeossdshs lipidugdtibolicm, Bligodyas 8iffeforfiiation ARURRaAMatd iRbidbrstdha

i osynthesis of one or nore cytokines is not” destroyed

. b . . . ed |
diseaseg)yory fecropspd PROBrrREPiepion (lersing tas esit certain ensrgwhomenstasis, lipid

o8 Bl TR TGELRE0 s
mediateidreohditen bhdiserddemay bbesmprtety or fadtiallydnedited BY dpptoriate
! 0

non-j nterfering substituents (e.g., R") for a )
PPARYEGHU( 1 VEY et @%?e“ﬁ*’éfl&?ﬂlaéﬁd q‘?@é@% &F ¢isondesyig ong &t whish
dula$YeSF BYARDEEsHR fol BrfeQh ; ' |
moct aFor nmula | a) Sar e1 tsakgn ft%gﬂgcglttﬁépﬁ&ﬁtﬁ?&%@ﬁ}tﬁ?ﬁb@ﬁis@ase (cg.a
PPAR‘y gexiglatdrecsulite iresomd imnpRowerderRin pdtichtwtli-ating én at least some
. -interferi sybstituents for.a substituted, fused .
patientsy "Picraplagy AR pmedialhd, onions sndfitardamadeobittarsicidimited
one heteroatom forned when RA and RB (in Fornmula T)
or RA3 and RB3 (in Fornulasla) are taken together,
i ncl ude those described herein for R As used herein,

the ternms "al kyl", "alkenyl", "alkynyl" and the prefix
"alk-" are inclusive of both straight chain and
branched chain groups and of cyclic groups, i.e.

cycl oal kyl and cycl oal kenyl . Unl ess ot herw se
speci fied, these groups contain from1l to 20 carbon

ey T Y. ~ N



bi osynt hesis of one or nore cytokines, for exanple,
| FN-aand/ or TNF-a. I n sone enbodi nents, conpounds of
wo b@siosspent i on (for exanpl e, conpounds of For neCEES1084/032552
and I-1X, including enbodi ments thereof described
herein) inhibit the biosynthesis of one or nore
cytoki nes, for exanple, TNF-a.For any of the conpounds

to, metﬁa%@@moetﬁrh i cttabeé@cwpe Hedigletaspebesby.| ywergdyopaya. apfula
remstat{gg,c}%? 4 r\}l)hﬁ'emﬁ;rlll?;pé??hdk{sﬁtole f2, ﬁ r%egmgg]nh erlf:& Hgmﬂ%e ia,

hyperlipideiz hypatitlviceridenta afd dystipiolemés, andidfalesotyrcoaditions, e.g.,
t hei r _enbodj nents _as woul d be understood by one of
rheumagqad jarthyitis pngbatherosclergdisy of t he resultlng conbi nati ons

[0021]°F Varahl gsahsaiste AL, Qins! Aferl E(ﬁﬁl%?&)&lty &f a c?:g;tpound
i nvention. For certain enbo |nents eac

to incraapeloiRletrdase thedepeiod entdtivity asmma&tdewft]e ipAdicalab perokisemt .
For cert%Ln enbodi

proliferaforasiypiethiacePiok P ?ré%lyfﬂi‘%ﬁf‘gﬁg re@p]atgﬁ %ﬂg faipng dggeribed
herein, YGRS L AR orl 4ok SAtfoBIolf 'P@Aﬁﬂ&b&tﬂe} H88dB; or 1ﬁd1§&'ﬂ? Inhibitors

enbodi nents of orrrual, are éach
are connpwleéethdte atg. ;bledatoepttreeﬂly 0ﬁmaﬂllyé)l@kcst1p1u¢9¢m; éﬁqrenage @irevent,
hal oge I al ken X al.kyl t hi o,
deley ah{pRRC RS B HERRs e i i bl s BB o
antagohitts € A cByatbrsldré SorRpouna Hafaroy | bifd f@gstﬁﬁﬁlb@l RHcRGsd) rd>9en activate,
het er oat om sel ected from't he group consi sting of N and
facilitas, ghanes activiEomsyRsitize dhap spgydaty slgnalﬁ@ns@ctmemet agonistsd

r I & N
R R S
agonismagetialantagorisieamideor pdrtmbhgonisne df the aq1v1@mssmbd with the PPARYy

cont ai ni ng one heteroatom sel ected fromthe group
recepi®onsi sting of N and S, and unsubstituted or
subst [ Qy, »
(002212125 16, Ron BRSO T B BURH & UEICR 5 BURANALS bRl
compnallng ehtwslppcﬂﬁiatl ax@rk@tbnts éinkd aix the spkddfied :lfmountsg nﬂmdkl(at%g) 2s well as

s of _Fornu are h
any Pﬂtfﬂa Eﬁ’a @@F@e?fé&dﬁ% trﬂle C@P’@HH‘“@B RS %ﬁpﬁﬂgef
1ngred1@1¥t‘§ 'iﬁ)gl% '%ped?ﬁé@&ﬁ@unt@l ;3 l‘phaﬁhﬁ&ﬂﬁbaﬂ{y""ﬁcéﬁ%%le’aﬁ Kyinb 4t Bhe
g) 2; or when taken togethe RB forma
dlluentf @repa;den.troy camienguust bernonmratibleytitlr tha gtheo measdingofihe formulation

oat msel e.cte fro the group consisting of N and
andno@%%ﬁg @%@Egp i gteroaryl ring i s unsubstituted

[0023]10r  sulgiitérad Qﬁe@%@i@@l féffééﬁrve afBountd F&ERT6 IR ad6\BH of the
t aken toget her and RB forma fused 5 to 7 nenbered

subjectsalt gF mlernlomlh@lat wpl ¢lisidhe hiokagiabpirmedjcdmespaaseoiodisom,
systemsﬁll c?rq}unia%ghﬁﬂgbggg ?‘B{gﬁ‘?@{ %%Je‘:grcgér blet‘félpuqa ‘nglr%gglﬁgl doctor

Uns or su She o 'ADr e

or othewbigician oethabisRulficién tepende ﬂbtfalotﬁﬁérﬁ of egalfgviriie td@me extent
group_ consi sting of hal ogen, hydroxy, alkyl, alkenyl,
one or FRrHei Ry Fymatowﬁ thedipsppq paile tregier - N(RO) 1n sone
enbodi g
[0024]| ndepen Tﬁg rﬁ’f ‘;/thje%g{e?t§J lei'%‘lie}i gr%r\)té { e g&ggﬁ&ggﬁgfégtc ]? %S max}gnmals
includihg,dmbgetriimitel ogprmates kyd., hahdos)) ybws,ahkeps goata) Hoﬂ:dshldgs, cats,
. and - IN( 2. |L.n sone enbodi ts of Formula I, RA and
rabbits 34t i pi e . S e B SrBRBERY S, (r AUPIFG, 15
[0025] embodi 'T'H% Réren Sllkcy1o BRI flor as!?ar?@pangﬁef QRitheht! %?éanss uhRss
menbered saturatéd ring n some enmbodi ment's of
otherWFSg staiddaa stradght carbgarrBad eham eacyclicidpeatentradical sdreombihation
fromthe group consisting of hydrogen, hal ogen, alkyl,
al kenyl, al koxy, alkylthio and -N(Rg)2; or when taken
toget her, RAl and RB1 formya fused aryl ring or
heteroaryl ring containing one heteroatom sel ected
fromthe group consisting of N and S wherein the aryl
or heteroaryl ring is unsubstituted or substituted by
one or nore R groups, or substituted by one R3 group,
or substituted by one R3 group and one R group; or
mhen taken together RAl and RBl fornta fused 5 to 7

I o . o, T



consisting O-S(0O 0-2-, -S(O2-N(R8)-, -C(R6)-,
-C(Re)-O, -0-C(R6)-, -0-C(O-0, -NRs)-Q,

WO GoRe330M R8) -, -0-C(Re)-N(R 8)-, -C(Re)- N OROPET/US2084/032552
; R5 is selected fromthe group consisting ofand R8 is
sel ect ed fron1the group consi sting of hydrogen, aIkyI

al koxyal kyl eny oxyal kyl nyI and aryIaIk l en
thereof} Whiogmpayi %ﬁ %@iedéﬁs@aa. PhamhEInshurRe e anglade

multl-vtaté t%ﬁﬁ:ﬁ@ ﬁ&)&% ﬁl(%_nﬂﬂlbg é(%a@%nod't&n%d%@%(w Rﬁl%%(ﬁ m8ns one

to ten caff{oRe)) -BX@Rp)es,of sﬁlu@([&?eljydﬁ%dar‘tﬁ)h radic&lf Ei&:)ud&(gm@)b such asRbethyl,

ety progyleyssptopy n-e PRy HPRER SPEbuah eSeighophom  he
(cyclolﬁ:&%eﬁ P% @IBf)I‘&E?flﬁ{etﬁw HRYOes ﬁﬂd“ié’dmer@bf( %‘ryc@( len entyl,
ary yl eny and Qis selected frédmthe grou

n—hexyl; @Flmps}ﬂ; mgctm‘ apd ﬂmridge A@(RByturatedCilRe]) gr@fRe ong haGaOpRe or

-C(Re) - N(Re).-W., =S(0)2-N(R8) -, .- - d .
more dogEBiERRIE bopds” TRkEre ARSI QLR GIHF itude Yiny
-propé@ﬂ o%tyl 3-1§@Jeﬁ€eh?ﬁ 2$b Hﬁg{%%@mﬁ&l@ﬁ;ﬂ% NG pchialiény ><)

. wherein:

ethynyi, 3- am&%mnylh étbuml}'by@nd mg@erlhﬁtr@iqgay@nécsomers The term
“alkyl,’ b ﬁ{ﬂg%spoai%%gr da@ﬁo@e%t & a?@’n%e%t ?@ﬁc@r&g th(%%ld naaltlléfgsf ?f alkxl ﬁigﬁned in

I's se
more detraﬂ lb@lo@sﬂmihsterdwk}ﬂf 7 @loalk)ﬁ( @1& “alkyl@ﬁ@)’ ZPHN(EERE) alkylene” by
. - O -, C&}@ OO - GO - N(R8) -
itself oxas past afeng bﬁ%lﬁxlttrﬁ@axg raé%‘ﬁl?ﬂﬁ ﬁzsdl@ql ﬂﬂ@ve@f A RY P

d
i L e e
atoms, avith thdieRedupS(ByngRA driewel oaﬂioadltdmmh&mglpre@nbdpn the present
mventlﬁ]g,tn é‘r g‘%\%z% lk}ﬂegx}e/q gryeﬁIéylal k’éﬁ9|sﬁ‘ rl@z%?}a of allcglllene group,
generalty Mé@hﬁgﬁmﬂ fewan&rﬁarya{tahkenyl enyl, wherein the al kyl,
, [, heterocyclyl, heteroaryl, and
[0026] h et e r dﬁmeyd:rai ‘ld}dteafaglkylgj rlumnmlfccam bembinstidswith eablerderm, means,

bst.i tyte ne or, .no t,i tuents . i ndepen
unless SERUE BN el St T el St 6F Bt TR EPGR padieal, or
comblﬂhﬁbﬁﬁihgﬁébf chadigtalghksPie sthsd ﬁﬂlﬁﬁer Mf%ﬁ)ﬁton‘fs\’eﬁﬁq}orﬁ‘ bié to three
aryl oxy, heteroaryl het er ocycl ¥J§uan1no

heteroafiorgs Re}cpc@qﬁ fiem t]@mgroup cgns@stJ@g 9@ 00} kyd S.amd wherein the nitrogen

and sulgl%fqaztlgrgic 1?{1%18 %é?gr?aiﬁ?ﬁe &@zesd %]%%%E‘%g&’ﬁ%%?at%%‘l gy optionally be
quaterrﬁ@dde Clihe thefetautorh (3§ Oy Noand SHES be Flaﬁ@d &f any@ntanét poSitioR b1 ke
al kﬁj}ene R8 is selected fromthe group

heteroaél@h S} idiedetergaten i maydepjaced g W}t@|o§ ﬂw heteroalkyl group,

1nclud1ﬂ% o yiﬂé} %&1 th«f‘ﬁlﬁ%ﬁ%@s{ﬂ %%Ytécheﬁqg heenrgr;nau'&di:rsof the molecule.

Examp@llmdudfd-(]ﬂzdhm tDeCB}_&, WL, aCis N$I-CHg, -@ﬁ‘b‘@'er(GIQ}CH&and

e SRy CH i O ET R ety Ko ResHDy CRERERL O, i,

-CH,- C}&I@)(?Cflﬂ(, B CH—@ffl@I (@1% @’I‘T‘g‘rj U}gcg)wosheterWtbﬁ’ls ?rﬁly%t ggsecutlve

fromthe group consi sti a bond and
such asafid eyample, iGTieNERQEN: layd r@He@eSﬁCH@bmAlsotmclﬁdw intth teem

“neteroBigf PR iePE agfoolesfotiiond i mefiy O bRlo s pRG R PR

‘hapnk§dggkwonally |nterrupted or term nated by
het erocyclylene; Y is selected fromthe group
consisting of -S(O2-, -C(O-, -C(O-0, -0-C(O -,
-N(R8)-Q, -C(O-NR 8)-, ; R4 S selectedfromthe
group consisting of hydrogen, alkyl, aryl,
het erocycl yl, heteroaryl, -Bet eroaryl al kyl enyl
al kynyl, and aryl al kenyl enyl, wherein the al kyl, aryl,
het erocycl yl, heteroaryl, and heteroaryl al kyl enyl
groups can be unsubstituted or substituted by one or
nore substituents independently selected fromthe
group consisting of al kyl, al koxy, hal oal kyl,
haloalkoxy halogen hydroxy, cyano, aryl, aryl oxy,



consisting O-R4, -X-R4, -X-Y-R4, and -X-R5; wherein

X is selected fromthe group consisting of alkyl ene,
wa@bdwsngioehe, al kynyl ene, aryl ene, heteroaryl eneCT/ERZN04/032552

het erocycl yl ene wherein the al kyl ene, al kenyl ene,

andal kynyl ene groups can be optlonally i nterrupted or

term nated by aryl ene, heteroaryl ene o

[0027] het er & getajn embo ﬁ@n@m asylegroup i ﬁ%"é’ﬁ'ﬁi%ﬁdéa Iythegsanbpdiments,

s B e B 4 o LIS G 5 g

NR’R* %Rﬁ)-RQCN ONO6,ROB)LR, -OONK'®); B(O)R W EBYONR’R”, -NR”C(O)R’,

”C(QC)(ZR( R@‘;R @Zo»@t”ﬁsqﬁn%;c&%m @%&%ﬂ“)( -

> - f romthe
-NH- Cgﬁ'{}p co’nsi s | hg 2%13/(%0 n, a1 Efd ;%%a(?gehyl ,al kynyl,
perﬂuoa‘f(gllll C4}3111§d)@d krgdmﬂhoroéﬁilychl}{yll kyzi suyber rangduys foml zerp/lo, the

ter het er oar yl al kyl en , ves
total niSheB P G0N VARG BIrOmaliacgE bisms 2y FaAR > Bhgnd R
mdepeﬁtﬁehap Qéﬁé&bdf homﬁé %kdﬁptc'aﬁsﬁﬁﬂgydf hy&lo%@x'i‘ XCs- c@}ahw Mhd heteroalkyl,
aryl; aryl al kyl enyl, “aryl oxyal kyl enyl’,” al Kyl aryl enyl,
unsubsh@nt@rzma]r wnsubssitwed any)HE K adkmt) and (unsubst1tuted aryl)oxy-(Ci-
C lk}Reteroaryloxyalkylenyl, al kyl het er oaryl enyl, and
4)a eterocyclyl groups can be unsubstituted or
[0028] Subst iThdtigeh PhafifoctticdIBT Respiddid daltveiitrieanbbiRENde slls\of
sel ected fromthe group consisting of al kyl, alkoxy,
active ¢oyritoyrgsavkich arhprepaed yith rﬁ]@tlw Reptpxicagidag éﬁld afqlidttyo@ salts can
be obta%}/egt bg?@ké a%ﬁﬁ%ﬁl%tn%ﬁtr?lyfg&? of ?dc g&’ﬂlmﬁ 1th a sufﬁc1ent amount of the
y XY, eroar roary
des1red|mtd:; I‘eﬂﬁe’r)ﬂeaﬂ dﬁMh ars&maQIe 11i&ﬁts61’v@1@ty Hxytnpled mf@harmaceutlcally
am no, di (di al kyl.am no) al kyl ene

accepta@ﬂﬁjaqu}‘] addifion splis nyﬁucgq ﬁ}@we degqvg@ﬁwn INgyZRYIA }aplds gh@hydrgchlonc
r e group
hydrobEh K Libpnf Han oo B ERHRL PEERRKES L
monohgdrogergthiosghooit, dilydrogerpBpspRoric, SsuIﬁZHcY rmbﬂojnbfémgetﬁulfaric,
el ected fromthe COI’]SI h ogen, al kyl,,
hydriodj, f%lafnlw%ﬁ Saa s @Syw g a«ﬁﬂ% KoH ERprclaiiely
nontoxfb%r@ﬁrﬁ@ﬁé’ih@hﬁé’ﬁc%ﬂw proﬁ%nicswéﬁltﬁ% %gal&ﬁ%lbﬁf% 9611‘281% succinic;
consi sting of hydrogenh and Kyl -8 al kyl ene;
subericpAfurgargg lrrmdd@b phihadic; Fo@nganou@fomnmlmnﬁngfomic n(Oludlng
- -, - 0- 2- nd iS.S cted rom
-toluep%&@gpfcguﬁzﬁé%g?s&f]’op] %t}d %(luenegil%}lt?‘, %nc %ﬂﬁ han%ﬁ%fomc
and the 1{Rd2 -Als&rchude8 RS of &iMotbRls gwwa, a@@ﬁ@cb shd 1 lﬂttc: #hd salts of
bond, CSRG)- -C(Re)-C(R6)-, -S(O) 2-
organic @thgel}kq\g FRANOmAg Or gzgg@uzurm(arqus.and ﬂ@(lp@)(s@, for.egpmple, Berge et al.
n Vis selected fromthe group
J. PharfiSof. 65 5%9 Q¥ 53& R6)-, -0-C(R 6)-, -N(Rs)-C(R6)-, and
[0029] - S( O) Z‘h,e eirsl foeheef e chhrpanids ﬁlagrbe Wz eRonsIdYyi d@gta@ﬁngathe salt
% and - S(O2-; and a and b are
with ab%@ﬁéﬁé@ﬁ qutwgél@@?agemrcsmpthdoméhwqmew@abmwegoThe parent
e
form of tl(i)]lr@%a Esﬁulllﬁi & gri f?om@ﬁei \ga%ré)g ééz{:‘tt fg @Oﬁﬁgﬁ?ﬁg ﬁgﬁ‘&ferﬁés, such
as solubihitysingtalargoDientS( i)t ofhe?wise {15 @)L afseRBIvalent G(tR6parent form of the
- e),-O, -O )-, -Q-C(Q -0, -N(R8)-Q,
ComPOE%CS(‘ éé}h"ﬂtﬁ%‘js-e? % %g@(%@}t-lm( lgy.. - C(Re)-N(OR )-, R5 is
sel ected fromthe group consisting of R, and R8 is
selected fromthe group consisting of hydrogen, alkyl,
al koxyal kyl enyl , hydroxyal kyl enyl, and aryl al kyl enyl .
hi certain of these enbodi nents of Fornmulas | and Ia,
Y is selected fromthe group consisting O-S(0O) 0-2-,
-S(0Q 2-N(R8) -, -C(R6)-, -CPRE)-O, -0-C(R 6)-,
-0-C(O-0, -N(R8)-Q, -C(Re)-N(R8)-, -0-C(Re)-N(R
8)-, -C(Re)-N(OR9)-,; Ris selected fromthe group
consisting of R8 is selected fromthe group consisting
of hydrogen, alkyl, alkoxyalkylenyl, and
arylal kylenyl; and Qis selected fromthe group
conS|st|ng of a bond, C(R6) -C(Re)-C(R6)-, -S(O 2-,

~ T~ s ~I ~\ I~ RN



- R6) - NS(O 2 R6 is selected fromthe group
consisting of =0 and =S; R7 is C2-7 al kylene;R8 is
W@ edsosmwd4 f rom t he group consi sting of hydr ogePCT/ab1094/032552
al koxyal kyl enyl, hydroxyal kyl enyl, aryl al kyl enyl, and
het eroaryl al kyl enyl; R9 is selected fromthe group
consi sting of hy dro%gn and alkyl; R1Q s C3-8 al kyl ene

[0030] o i s Sertisalasgalisrdsparibed b@IOWEiC]@éﬁ Shasplaisgalie oxShenzencsulfonate
salts” Qéf%xg%o%rb nlﬁl%&ﬁ%nverﬁf&% N ﬁé}, te 6t beﬁe@?&éﬁ&%&%ﬁt é%gi dde
additm% €t formed tﬁfs)nsbéneateewdm@mm he g r ou p consisting of a

on

[0031] . o Re)Th%q:@)s lym@pg”zang Rgsymo %&rylsoand re@\tp{gﬁegns herein
I

refer toac‘i] tﬁtl?éx?ﬁ% ﬂgﬂ&é%%e mol\écﬁlfs, Orfn%( c%ﬁ%)%ﬂt };Jl%%fblép)ﬁg I&ﬁ%gl;dpe dlgfr%ent

physical S(m@eﬁies s\i¢h s, ﬁvle&mnp]d, felbimg ttérepeyatorgs, lnmbssofSusiog sofubdities,

. hond, - -..and - S(02-; a and b are .
dissolv R e AT o HPBLBRT Fotdctul 81 BORTERETHE! B eapfggration of
the moIeBﬁ’lEs i the Brystil fattice. rrhe Ak@bite®in ﬁﬁya&al &quﬂﬁtﬁted by

(e of Formul as through I X and , is selecteéed
polymdrphﬂnffméplgmmapeu@gdsamqﬁqs snchg(scsyor%e@tablhis( Qmeprsisitglity, and

density (%%%w@u?atlolbar& Rgggﬁs%mfacmnr@ %51 91@?(&@% %}eﬁgén

importar fﬁﬁéﬁﬁbﬂﬁvﬁﬂabﬂnyﬁ G)l@fe@éﬂ@eéimrbﬁdb‘ﬂity Ren Bdsult Bonf¥RBges-in
02 - C(R6) and R8.is selected fromthe group

chemlc@bwgétgqmyr(g go fdlﬁﬂii}‘mt@é exdatign, yich thatiesdgpagadpraijscolors more

rapidy SRR S po R Bh YR Tt pEELHEL RotShori o

mechamaa‘l's:hsﬁge@ Ge. &% ta,BIe@) cr@mB}e on-shfrale?asy( lﬁﬁétically Edbgd polymorph

converts@ ﬁ@}mR@ﬁlag)lcacf‘( I\ I@r@@ﬁ@ gqg‘:@l@})l% or. I@I\{p [\@% of one g
polymdsfgll'l ! rﬁ%&%ﬂsé n?% 1 BreARYR e&‘ﬁf%%! ﬁﬁmagy)gf relsilt of

ected fro group consisting o rogen, al kyl,
solubil'ﬂj//ldtsxglatldnyﬂxffeydnpesandtha eyﬂrahk ydsesspine ImiryinQphE: tsaaﬂlsmonemay

result in ﬁ;a(c t h &e&@? ulp at t%%%hﬁ eé?e;&am%&?g_y 1on the physical properties
of the c*rﬁ(t@rﬁa%e%ﬁportamq{l Bﬁ)e‘e@’mg, %Idex RS bndb @m Iph ml §@ﬂi€re

nbodi ment s of Fornul as rough
likely tRf_onng sqj'eateq:q;rgal ‘rl@mth ligp diliter m;hwa&ht ﬁremgaf(i]hpmtles-()(e Rgartlcle
wherein: X is

shape agfeltesuripian PEns Flre et LR RISh ¢ or m nat ed

[0032] by h e%nm&ghybﬁwm@eﬂe emi b&BBthinkd bheffdbe 8CmB¥o®)8s known
rou is selected fromthe group consisting of

in the ar@ Such g@qﬁ}cgis inchafegpyt axg e limitedgpgpelt recq;(s@lh@non melt cooling,
oo U il S

dlffllSl(bn m@bhmaadnf romthe group consisting of - S— -C(O -
[0033] N( Re)T egf(xwues?)m l}x[KarRag‘,%egxépgi( ggrzler:l\)' %q% ' g‘t?lg @ not limited to,
r I
dlffel‘elﬁgp géragﬁaﬁr afH‘nntIBﬁsr(’) it aI( ?gny?& %ﬁfﬁgnaew%m, single crystal
X-ray diffydcidristtye mhratlcmaldspactydsabm el ,dRydngd Rednemespacttdseors, kolid, state

ryl ar.I I nyl, heterocyclyl, heter , ,and
NMR, fafides Qo] n&%{Oéﬁ%y S5ABHIBE RO BoI L (S PYResieigPn
crystamgﬁ@h hhd atiQB anﬂymme@ém% éﬂaﬁ%&t@SAﬁ Okepﬁwﬁea hoalysis,
sel ected romthe group consisting of alkyl, alkoxy,
Sombﬂﬁhﬂﬁéwﬁ9nddﬁaﬂwamkﬁxyw hal ogen, hydroxy, cyano, aryl,
aryl oxy, heteroaryl, heterocyclyl, am no,
di al kyl am no, and in the case of al kyl and
het erocyclyl, oxo;R5 i s sglected fromthe group
consisting of R6 i s selected fromthe group
consisting of =0 and =S; R7 i s C2-7 alkylene; R8 i s
sel ected fromthe group consisting of hydrogen, alkyl,
al koxyal kyl enyl , hydroxyal kyl enyl, aryl al kyl enyl, and
het eroaryl al kylenyl; Riois C3-8 alkylene; Ai s
selected fron1the group conS|st|ng of -O- CXC» and

s o o o s e




aryl-C(O -NHCl1-4 al kylenyl, heteroaryl-C(O-NHC
1- 4al kyl enyl , di (CLl-4al kyl )am no- S(O) 2-M
w0 as43doky | enyl , aryl - S(O) 2- NH Cl1- 4al kyl enyl , PCT/US2004/032552
aryl-NHC(O -NH C 1-4 al kyl enyl,
heteroaryl NH- C(S) - NH- C 1-4al kyl enyl,
di (C1-4al kyl ) am no-; C(O) - N+ C 1- 4al kyI eny
[0034]C1- 41 Thpiterm. nerlugte) anmse h@r@m; nefareipd cryﬁ@tfem &f g pebstance

which ztorgtﬁbé( %/Alfeg% gﬂ@f‘e u@g@&f& n fsé’téla eSEQ:S ﬁ%%g&htdﬁeé&g?eg% 16 water.
[0035]consi S][hertg‘rmf“da?roj/\}aiemn\alt@’aﬁsl\hsed aeetim kdfyils to avtystal form of a

het er.qcycl yl C 1- 4al kyl enyl., wherejn hetero clyl is
substaggesTiHEh Fanfndybomad, xf‘?mcml%gjﬂﬁﬂy vate:

bst I :
[0036]SUDS '"ltﬂéqr an‘gﬁbﬁﬁﬁ)ﬁﬂfd‘ QM d&@ ﬁ(éf%iﬁpre%}@?d ?g{)@}és?;{llme form of

het er oary sone e i ments
a substeoearul as through | X and LXXX), Rl is selected fromthe

R U MG TR A e —

which Qﬁéqﬁ @f}}‘&l ford. kab $of tﬁ@‘cﬁﬁﬁo&id@@'e&ﬁ'b@@ﬂérem are structurally
- 6al kyl -T(O) - NH- -4 al kylenyl, aryl-C(O-NHC

mo dlﬁgd framig it dw;clomphgncbﬂ)@meydﬂm@ergﬁ-p}@lma& ahdogksmyder physiolo glcal

S GRS LAHMDEPH RN Bl L0
compohﬁd B{' eladnyibalNrtb{dchemNat fethods iH aliﬁ/éxﬂﬂw envaBaimeht( or example,
kyl )am no- C(O) - NH- C 1-4al kyl enyl , and

PrOdl'uE%P?é‘r b ly|cenverigdgp pgpapgnd vaereplaceddn e tgasdermnl paich
resewd&?%ﬁg?shf,t%tlg gnngz{n Iﬂ%‘*%ﬁéﬁl clit %g%é%tt pro%ﬂfg %or ol Lgseﬁjﬁ P%c&bl%e, in

some shtxatamd thé@%)ay bRJ:asuef t6 etidiiser thao thet(hﬁlplﬁlﬂi,l pr paest ditig.NThey
neth et hy| opyl,. 2-nmethylpro

may, f@r @Stﬂ‘ilcﬁe]?%l}/‘PbY@ﬂﬂP bé(lﬂrg,h adng it tzplwﬁlgqreas jhepwéﬁ}ﬂd@{lgp}s mot. The
prodru%g%%g% xﬂﬁ%bg% Qﬂg@%ﬁ 1P‘f)h§§fﬁmgﬁt%%%c§f+posﬁlo%@o@& thS parent
drug. A-wmde ham@s of pmdm@idmyhUVez -ard kuooyyinghid :ﬁmmylbl) ﬁthy:te, that rely on

hydrolgtlwge PG égruclrxfggeﬂ{ ) bumvtlgEH h)e)g%,ﬁs;&ﬂ%%ﬁiﬂr}) out limitation,

ofa prf}drag oty ¥dmp cfhnﬁ‘%}ﬁél{‘ﬁ%ﬁhﬁﬁﬁ)éfeﬁ% B0 Bt (the ‘BrERLEY! but

[ (et hyl sul fonyl ) am nopr opy|
then 1sgne{t@oéjp@ibalm¢wm|tm1¢anbg)5{hh}amd the active entity. Additional

be ul.f:0
exampga tﬂw%ffeﬁg%?fe?%?ﬁfucg Yo hyl | 4-
[0038]( am nomél cogipplmdot tk rééelﬁt(lﬂ%nmh %fﬁy%@sb%hfaﬁﬂﬁﬂrﬂaﬁh‘iw

4- [ (di met hyl'am no) sul f onyl ]

proporgoTS((tf)ng@ﬁ éspyppgg ﬁb@mr)rgwe @ﬁ}the)zla.t@mg h§arsxemyple, the compound may
be radi Ia%él%g %@%&ipéﬂtﬁf@r% s?lgh F? }or %Xiil‘HEl% tﬁ)ftnpm %ﬁ%l iodine-125 (**1)

sulfur—ZS (l%$)h§ﬂ eﬁbdmt@ﬁﬁ@h)ﬂﬂﬁ@lllﬂ):@ b@fﬁyéunds are useful as therapeutlc agents,
{) (pyri di n- 3-yl car bony]| ) am no] pr opy

eg., ca@c?ﬁg q:@}peu?c [aggw,,r%ﬁeﬁrchrea}geg@f %gﬂpmﬂgﬁ]aﬁwﬁﬁqﬂgms and diagnostic

agents,ge ;% gzgzﬁg%’dy F}fﬁ%ﬂ%)a)g%ntﬁ "ﬁﬁm&teﬁﬁ R¥Hations of the compound of the present

inventipn/ Weatzaryhdiodotivy oProtpdeyihiendgaytb be encompassed within the scope of the
é lg f | uor obenzoyl ) am no] - 2- net hyl propyl ,

presen - di f | uor obenzoyl ) ani no] - 2- net hyl propyl ,

pyri di n- 3-yl car bonyl ) am no] et hyl ,

sobut yryl am no) et hyl ,

(1 sopropyl am no) car bonyl] am no] -2-nethyl propyl,

(i sopropyl am no) carbonyl] am no} ethyl,

nor phol i n-4-yl car bonyl ) am no] butyl, 4-

yridi n-2-yl pi perazin-1iyl)butyl,

2-(
2- (i
2-{[
2-{[
4- [ (
(4-p _
3 (3-net hyl i soxazol -5-yl) propyl, 3-(3-
sopropyl i soxazol - 5-yl) propyl,

( 3- phenyl i soxazol - 5-yl ) propyl,

(3-pyridin-3-ylisoxazol - 5-yl)propyl,

(

(

3,5,5-trinethyl -1, 2, 4- oxadi azol -4(5 H)-yl)butyl,
3- rrethyl I oxa-2,4-

S o o - -,

3-
3-
4-
4



chain Cl-4al kyl. hi certain enbodi nents, Rl is
branched Cl-4al kyl. hi sone enbodi nents, Rl is
W@ ei0soswad f rom t he group consi sting of nethyl , PEr/ig1004/032552
propyl, 2-methyl propyl, 2,2-dinethyl propyl, and
butyl .l n sonme enbodi nents, Rl is selected fromthe

gr oup conS|st|no of oent-4- n | and 2-phenylethyl. In
t aiEVIBQIHN HHEINVENBIQNet hy| . |1 n sone
[0039] g?g()d 'ng%g):r(&?%&vérﬁwﬁ]% Sﬁ‘écﬂfh s %@&Hﬁ a4l QURIHY&&% ost{c'oﬂﬁimund

101, c@a;mmtrms Qemp.mhyg ]:ireqaw and| prolymonphs aloperboiti cvatbistioRivithsother

active {ogrobicath Wistiooh BF P By e Tt Ebis SE TS BUP LY. Retigdarly
PPARPRARAYCHIiT: Il B OHbORAAY BY aﬁggpeeacﬂamgg@w%&rmmn the

-am noet hyl, 4-am nobutyl, 4-tchlorobutyl
storagmdubwowmgmblhm ds@tty oe digsﬂumprgperﬁz@s ofsthe salts and

pn 35 13 B B oS5 DS ET Ee Bp

moduldtsr. Ssel ected fromt he gr oup consi sting of 2-
nmet hanesul f onyl et hyl propyl sul fonyl ) et hyl ,
[0040]4- ( rethigiesad s@ﬁwn;lmlmorp]m«gdpé invention are thosé that are

characl%%h%{‘%kw %?@1%})%}1%% g(yﬁtiéarl]lzt 3(y nﬁtg/ g]illth]i;]rat gﬁgropnate

for clnﬁcfﬁl)@ddl ﬂi%fﬁp&utld?ioshge forms. Preferred polymorphs of the invention are those

thyl -2-[ 2- (nethylsulfonyl)ethoxy ropyl . hi sone
that af"e?hi‘é%ﬁ%ﬁ@ by physiga) DEARCHISI&/E-» ety Rm%@ Y G qmyITEsHLlity and

hardnegslf yﬁ@a@?e&?ﬂ Eél%?ﬁh ?iﬁflolfdﬂosa%? forsrrcl) rrseu%h ro%ertles %an berlftermmed

using té(&hmtjlﬁi sukal ds;X-raNL &f@cﬁomhhﬁﬂosé@ykm spectrosdopy andehermal

el ected fromthe group consisting
amalys{ Sl SRSt bR R y |

2- (be
[0041] or opa%gglggé;% ) n#ﬁgiﬂg?%?fh@ﬁvenﬁoﬁ 4re useful in the treatment or

prevengioif df ereiditidna and dsutd‘ecar@slsca:mtaxb\)mh Hiabetihéondiidng) energy
homeogtaﬂé,qléﬂggl&fahgﬁlrgl fdﬁé"ocg@tc{“ &Qrceegtya{tifog%l {i-ln arr]lgrrqa Ec}ﬁl (seeh i{icote et al.,

Nature@b‘l 481 80y(196%) QA WknEler &ﬁlwh&@»h 82t'86 @99@)) epbiodia B, Ralts and
RLis aryl- O)NH-C14aky nyl. hi sone

polymerpboef the iventiguare aisefl rtbairgatmetof ngtpholiv disardeys, sngi as type 11
dlabetég Aﬁ&) aﬁglbglrel r%)t()%% RJR} e 1&%%%5%31:%%%1&%%} %e pgevemp ion and

consi's

treatm&rt E)f potfipliiatiods ot rﬁétﬁb&lfbydléo@ﬂ@rﬁl Ghett e Hfabetes, e.g., neuropathy,
(i sobutyryl am no) etacé sone odi nent s, ﬁl
mn%spk19

reinope 6 APRFTLINGA) régueshi some
enbodi nent s, Rl is N(C

1-4al kyd )2 sﬁ&g I 464! enyl . hi sone enbodi ments,
Rl is aryl S?g;zhﬁh@ al kyl enyl . hi sone

[0042] e b odilmene ssper thegprbentinyention-prb¥iG¢sparticular pharmaceutically

e T S oA RSP ot i
particui¥edt (y'&'lﬁﬂﬂfé treBﬂmérﬁ of Pfe@@ﬁtﬁﬁi JfcOmAitioe MdWOreROadsdéihidd with

of 4- rphol i n- car bony am no] butyl ,
energyjm{r{e()g;tg%% rll@tﬂlmﬁ'f#’ﬁ adineayte dafiremiagiphyinflammation, and diabetes

or dlabgt_é {:c%r@%’/tﬁn 'T‘h as?%c%%%%)lﬁ gg@?ﬁogf r#no e%ﬂ}tgyfﬁé and besylate

salts of dofathionmad b@1. am no) car bonyl ] am no}ethyl, and
2-{[ (phenyl am no) car bonyl ] am no}ethyl. In sone
enbodi nents, Rl is
2-nmet hyl - 2-[ (et hyl sul f onyl ) am nopr opyl. La sone
enbodi ments, Rl is selectethfromthe group consisting
of 2- [(cycl ohexyl carbonyl)am no] - 2- net hyl propyl,

-[ (cycl opropyl car bonyl ) am no] - 2- et hyl propyl,

- (i sobutyryl am no) - 2- met hyl pr opyl,

nmet hyl - 2- ( pr opi onyl ami no) pr opyl ,

-met hyl - 2-[ (pyri di n- 3-yl car bonyl )am' noj propyl ,

met hyI 2 [(pyr| di n- 4 yI car bonyl )am noj pr opyl

o o o

~



In sonme enbodi nents (e.g., of Formulas through I X and
LXXX), R2 is selected fromthe group consisting O-R4,
WO 200B833020d - X- Y-R4; wherein: X is al kyl ene t he€T/0S2004/032552
optionally term nated by arylene or heterocyclylene; Y
is selected fromthe group consisting Of-35(0 2-,
0-0 (R R4 is selected fromthe
[0043] 9 r ou p IJ& Bffgﬁ(arge%dl q%bqglfmﬁygl),t%gﬁsené pwptlolhplgomdes besylate salts of

compo@di@l kyd 1 abBld |081:E|¥>9{UKY£(ﬁrl¥als L GeRF ¥

het er oaryl, erer’n ary ary oxya ﬁylenyl
and heterocyclyl groups can be unsubstltuted or
substituted by one or nore Substituents independently
sel ected from the grQupOconsisting of al kyl, al koxy,
hydr oxyal kyl , oalk I, %& Kdl ogen, nitro,
hydr oxy, cyan® : l,

heterocyclyl, and |N th% case oN velyl, oxo; R6
is selected fron1the group consrgtl q ol =0 and =S, R7
is C2-7 alkylene; R8 is in selected from t®éDgroup
consi sting of hydrogen, alkyl, alkoxyal kyl enyl,

hydr oxyal kyl enyl , and arylépkylenyl and Qis sel ect ed
fromthe group consisting of a bond -C(O-, -5(O2-,

) l.n._sone enbodi.nents ..

i tho il (AR o Shant (B0, s RS R e Cqring o
formuls@ije enbodi nents (e.qg., of Fornulas t hrough | X and

LXXX), Ris -X-R4. In sone enbodi nents (e.g., of

Formul as through I X and LXXXpy R2 is -X-Y-R4. In sone

enbodi nents (e.g., of Formulds through | X and LXXX),

R2 is selected fromthe gr nsi sting of hydrogen,

al kyl, aryl al kyl enyl, al kox kyl enyl , and

hydr oxyal kyl enyl . i certg odinments, R2 is
selected fromthe group €8 i of hydrogen, al kyl ,
aryl al kyl enyl , and aIkoxyaIkern . certain

oS e g B 8B, S
substittRAPQAEATIL $Ho( € -afld n 19511}5%5@’61[ ASmt NG9l c%%alg%ﬁwbga%%&ts Ris

R2 is selected fromthe group consisting o
heteroalkyl, 58t pr hyctmga‘l:a bkdR yS(}lnl/ idmpéryfrenytito 5. In further embodlments R

e T o BB o Sy e
alkyl oﬁ&&lﬂ% gehuﬁﬂfﬁls%ﬁﬂl %ﬁé%:ez flohPMd § eh%a?ﬁ&l&%ogﬁﬂlé}gs Qhch R is

| oro, fluoro, nmet h cyano,
hydrogcrmtﬂmgrc@nbd hydylaté sal‘scafr:orrenbmd iLokeistpsovited by foemeatt (8f):
fromthe group consisting of hydrogen, Cl- al kyl,
Cl1- 4al koxyC1- 4al kyl enyl ¢| and aryl Cl1- 4al kyl enyl wher ei n
aryl is unsubstltuhgd of substituted by one or nore

substi tuepgt 3pehegte th@ greup consisoipg of
chloro, f , -tho %I

met hoxycar b&hytN~ hgl e 7 S sel ect ed
fromthe group conS|st|ng ofi @y gn, al kyl, and

Cl- 4al koxyQ -4 al kylenyl. hi so 0.
of Formulas through I X and LXXX), R2 is selected from
the group consisting of hydrogen, nethyl, ethyl,

[0044] ¢ opyFacthsadtyal th@nmtmwyezhmade .ﬁronhaymepméomyf Gongroaind 101

as t hr.oug
e RS2l o S FTRGRTEDL i R 2 P RIT
apparenofo thyshr efgkil] intthé byl In Iﬁéfbﬂed eﬁib@ﬂﬂﬂlentsb Ubﬁﬁbound 101 is prepared
hoxyet hy nd, benzyl . hi sone enbodi nent s (e.qg

accord“?ﬁ t° FB? mstheds fiﬁﬁcag@hlm detaibin thocwample helovednAbs dptent bTm
the group consisting of hydrogen, nethyl, ethyl,
propyl, butyl, and benzyl-.13hi sone embodi nent s (e.g.,
of Formulas through I X and LXXX), Ris selected from
the group consisting of nethyl, ethyl, propyl, butyl,
and benzyl. hi sone enbodi nents (e.g., of Formulas
through I X and LXXX), R2 is selected fromthe group
consi sting of nethyl, ethyl, propyl, and butyl.In sone
enbodi nent s (e.g., of Fornulas H through IX and LXXX)

.



aryl al kyl enyl , aryl oxyal kyl enyl, al kyl aryl enyl ,
heteroaryl, heteroaryl al kyl enyl
whedosnssary | oxyal kyl enyl, al kyl het eroaryl enyl, Pe€TUS2004/032552
het erocycl yl wherein the al kyl, al kenyl, alkynyl,
aryl, aryl al kyl enyl, aryl oxyal kyl enyl, al kyl aryl enyl,
heteroaxyl heteroarylalk l enyl, )
6,583, 13dand @amraa@mkmt@ﬁwbh@ﬁw ﬂ%@toéf%)é? Y Iteganterdef which are
substituted or
hmﬁbyh%€§¥9%¥§hgk%#yéﬂg%ﬁqﬁa%gggeg%bst|tuents i ndependent |y
[0045]sel ectAﬂténﬁamelyt t@ngruad 10t eas bs piepared by adokating aadak «)Xyompound

hydr.oxyal kyl , hal oal kyl , haloalkox hal ogen,
101 as ﬁ%pgqi//be %,aggﬁglbve%% agply pf codmggqugOl o the neutral Form by

I : t
vesimE ¥R RBRNS a0 R, OSLRERDIN B repared by olaing
the hydabdtydrate salh of dmmp«qudairomhycﬁltremm thepl canvertnglt ky themeotxal, form by

treatmqpéyvét:l%&%}& 9@13 gcgi,g%];l c‘%)%%gte @f%;&faf al K tggéé%t?lg]g&ase In such
embodﬁx@é?ﬁé e r&fhld%ﬁie s§lt %Fé&ﬁ;scﬁﬁdfm Xk B@pﬁf)%@ b9%ﬁ§h§§ﬂoag

=0 an C2-7 al kylene; Ris seletCted from
knownttdn engoiglgl moths am Fmgemnpm; dh@@einochiﬂrk},el salt of compound 101 can be

s

2,4-dicERPSHehEdndsh finythibRIg @Ad aposhlkt acilRi®yieR £B-d&hloro-N-[3,5-
al kyl ene; A is selected fromthe group consisting

d1chlorgf4.—q311nohr(;§ @oxy)pl@p@ﬂ{b&gzenegﬁ@nam@e Las dascribed seFExameld 7.
[0046] 4)r om tElg(gm%gfg Qch%%%g g th?%’l}%&&ls%f compélgr))(f)l(ﬁ from™ ¥V Q@R

roup
: -hydr@;@lqairfblln@ @re@iroddbdTIGSCY Bnd 3 -and aﬁ(d%ﬁc)rrb@(l Bl ﬁétal.l 1n the examples
- -C(Re)-N(Re)-W, -340)2 N( R8) -
below. ‘éerm)@d PSR drR) Ay canbg @n%reéé’vl&uarf mﬁ@nr%e acid,
cither § 5y agﬁﬁ%b?%g@& sOfyefd Sglegctpgé% Brfid or e ?&\gﬁ%og For example,
compoumh]solsctanrhg cofitaatet ovith, an- &ppfIpriatesetizencS{ln2e acidtudyield ahe
%@Flnd ndentl%{|ntegersfrom1to6vviththe
besylatﬁls WPsohfe 1gveptign; s <« 7. | n certain of these

[0047]€MbOdi ABALS MR thaﬂ iPthe Qb8 BeloW ﬁfégyté te st chompound 101,
sel ected fromthe group consisting of-S(0O 0 2-,

and polyg(oQ)lz-thgRsf displagERpyisinglyuRelior®tability-a@] Ry@psgopic properties
Rg) - N(R8 -0-C(Re)-N(R
“&wncgymgéﬁ%iﬁgfrﬁ%%ﬁg}aé$é*¥fﬂgg?s gelécted ff£n1%he(group

consisting of -N- C(R6) - - S(O2 and R3 is selected
from tstuez grrelyméptsi sting of hydr ogen, al kyl,

alkox | kyl enyl hydr al Ien and ar Ialk Ien
[0048] | Cer p%esglptylp}z@ig%né Xyal }(néorg s ofg0 y apotent

modul%}’ H{'Pf'@k*y r%e%t?a?‘%bﬁ%?%&&fa?@ k@f)ef_o?fh_g %%ﬁféx?({ﬁgn’sﬁfev&tlon of

conditioms df(dmlﬁ))qurs aBeGHIR) with enehyRopmdQstasi€( iR nisfadB8)ism, adipocyte

ciffreih i g PR S PO iissKBe pel T dnt pation

are pol&ﬁi@rp% eFthebREAAS LAIRES &fmﬂaﬁﬂﬂ q9¢ ﬂescﬁbgd/ libove Compound 101 and
koxyal kyl enyl, and aryl al kyl enyl ; Qis sg | ect ed

its prenaraéwmarﬁedagp 1ad abowie hist inrthe @fanaaltﬂdmlhw - C(R6) -

[0049] _S(0 )f“ ﬁi &g};norph&f%i 1n6ent%gh¢62n bé((“[??g% ff\cf(l%ﬁgfeparapﬂn e

compoﬁﬂfbmil ERIFIS. (13 @011d@6m5@lﬁr[ﬂli(ﬂsoahfb'é@%bﬂvéﬁ andBeh Srydfallized
-position of the pyrazolqu|noI|ne or

from ﬂwplé@%q BixapRs fsperibrdhelow fp gisldethe pplymortig £oring ofthe igyention.
Formulas through V), R3 is selected fromthe group
consi sting of aryl, aryl al kyl eneoxy, and heteroaryl,
wherein aryl, aryl al kyl eneoxy, and heteroaryl are
unsubstituted or substituted wth one or nore
substituents selected fromthe group consisting of
al kyl and hal ogen. In certain of these enbodi nents, m
is 1l and nis 0. In certain of these enbodi nents, R3
|s at the 7 p03|t|on of the pyrazolqu|noI|ne or

o o o o o .
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hi sonme enbodi nents, A is selected fromthe group
consisting of -0-, -C(O-, -S(0OO0-2-, and - N(R 4)-.

WO 2008883024 n enbodi ments, A is selected from t heRCYUS2004/032552
consisting of -0-, -C(O-, and - N(R4)-. hi certain
enbodi nents, Ais -0-. hi some enbodi rrents Ais
sel ect ed fromthe group consi sti

In particplar epbrpiments od the@ppention,;a lg;*@y@teeqag@é pﬂljﬁﬁélgld ](g(.h agn be dlssolved

o T BB S gy oy

forms ofth |m8¢ntion: C(R6) - O, -C(Re)-S-, and -C(R6)-N(ORg)-. hi
certain errbodlrrents Qis selectedfr m_t he L{)
[0050] consi dit pﬂ@ergbocgm%qq gle pr@@pg‘@pyenuoe(ppp\gg qqnd)g esylate salt of

compor L 81T REEELNE, Bt £ AT A B 0O

benzensailfénﬁmdiefbmmnbkﬂfogat@lspit)c dn sns tinhgdiofeng thedfam Fe(R6deph of

e bess Byt ook a L T B v T SRkt di

partlcufatJ @r(n%&lﬁ{én? RSHSHhd %%l%o%h t?ﬁ%‘ d meitﬁ(gcf)omt etk &hZbout (&0Pnd

8)-, and - In certain enbodi nents,
200 °CQW1$ensaml axemptiry Fomn ﬁ pelyglomjpwmnsmdi@' differentiglndanning

catorinisfiy Sabcrtine 36 Tl een 3 asscrinid by B Shioblss oot St ft pgotherm

at betw@én @@ M86.3 Clakll about I8PF2C, andd enfilaPy MARISA of bdtveSPIRdut

enbodi nents, V is selected fromthe group consisting

81.5 J/gand gyome$2.9 J[g) Jofwtlsy emboqi]p;ceg;s, thertosin-1 po 1plsebyhe-besylate
salt of pdﬁ'%% gﬂ‘ﬁ'ﬂ? %13%1%9 5%' 1%9 E&)%Sej-r c%& Egg%em s1¥]rhla% & nl}(l)lgé d& FIG 5 usmg

Cu KO(Wdlﬁldiae IFee Eﬁﬂn}ﬂé Cpmﬁdm@r ot pobymsdrplis d’tgh@fnvanﬁlﬁﬂﬁhve major
and - hi certain enbodi nents

X-ray I§l¥fd§€ fléafa‘ftw@rﬁaftﬁ@ 1@@% TébA2i%s £3-Ag2 P 2%. So@}ﬁidi%%ﬁ using Cu Ko
radlatlonc( ?gertalh rém%% s % 2{5%% iﬁnox%% Pt 19%@011 ﬂbs I?]QE)? X-ray

I ment’s, rom € group consi st
powdelodlﬁﬂrzicylbﬂ Ipet,terﬂ ipkdaydt eng twal thisenyfoan divear gixaerfehe X-ray powder

ifraci A GHLSRT RohOH B 22 n L A4 PGREAS oF G1ipe Chferpiation. In

further %ﬁfb’o@ﬁﬁ?énlts)[ tﬂéﬁcﬁ'ﬁlrlh&:l fih orgﬁ of ﬁfe%‘%ﬁﬁg hRYb&h Xln'?é'l&ng point

het er oaryl ene or ycl yl ene and opti onal
betweeh abeutrl§ptaed 20§ °Cred orajardi-wy-pOwdgr diffractiomi paggmnq)eaks at one, two,

nbadi t X d | k that i ti I
v, (5L B8 HERK A1 S bt ETE i R LB g 20,200
24.5 a8 Opadding ChKRItadipties] 1)tifFerthéPenfbofitentd)| Ithesm I polymorph
enbodi nents, X is alkylene that is opti onal

of the igerition deeEalsy infrarpdasothanerpaaks tyasiey tvem éhrecmfy owppaefive of the
| onal |
mfrare(?%gﬁ;ﬁrag'@?é%m 3 526@5%%&1’ ggf 8t9E’néjtd 8%&&%1 "yl eney hi sone

[0051] enbodiRsentISf thé Besylateksylt eﬂeomIBUunaqm uMmbemage byreny fmethd of
is Cl-4al kyl ene. hi_sone enbodi nents, X1 is selected
making Fesph § ‘H@Wb@ﬁh@%ﬁfg iskill ip &l%arrhbaéyﬁ gRen @ﬁdea&hyugé hereinIn certain
embodir ng%?ﬁgﬁ?g%&%gﬁ%f&ﬁt)é E]%e ! IOélgr £ o 8&{1{)@&&3 101 and a
hydrateewﬁimdzmsﬂlﬁa,m@(amd stfqrdtkéygan dﬂnansbstﬂutm‘rtnfdjenmmbmlfo‘md a&id

hydrate @(l%(l:t@s ngic{eg(t? g%ljocfl go s ibi)lqueréle@(tp{cgl}‘ip etc) solut120n

coohng e %1@101%@1&5 %H%)I ®orm 1 Qﬁﬂ ﬁ%o BK ny%mzed from solutions of ethyl
( R8) - Re) - N( OR9 -Q, -0-N=C(R
acetate41)1d et m@:amd@;cm@):d in exmlesNQelo)vR 8) Q R4) In sone
enmbodi nents, Y is selected fromthe group consi st i ng
O‘-S(O)O-Z-, -S(O2-N(R8)-, -C(R6)-, -C(R6)-O, -0-C(R
6)-, -0-C(Q-O, -N(R8)-Q15-C(R6)-N(R3)-,
-OC(R6)-N(R 8)-, -C(Rg)-N(OR9)-, In sone enbodinents,
Y is selected fromthe group consisting of -S(0)o-2-,
-S(O2-N(R8)-, -C(R6)-, -C(R6)-O, -0-C(R 6)-,
-O-C(O)-O, -N(R8)-Q, -C(Re)-N(R8)-, -0-C(Re)-N(R
8) - Re)-N(OR9)-, In sone enbodinents, Y is
sel ected fromthe group consi sting O -S(0) 2-,
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carboxyl ate of Fornula XI to a carboxylic acid and
then converting the carboxylic acid to an am de. The
w@3a0s/0330y4dr ol ysi s can be carried out under basPCT/US2004/032552
condi tions by conbining a pyrazole carboxyl ate of
For mula XI with |ithium hydroxide or sodi um hydroxi de
water and in a suitable solvent such_ as_nethanol or

[0052] et handm anothe embadiment thenrepent dmyentien proyideafomm i) adithe besylate
salt of (HARTHE 16 £2.4 BhibREN TSRk CL A RE I SRIDE

benzentdudfoaamhiedyhienesutiodatt eald). iy baz embodiateht) Xl&rﬁ(ﬁ‘m [0Holymorph of
a X can be carried out hy first treating the

For mu
the beszlawosa&ﬂf cempeund W ihgs 3 mpltng Rt aeuta3Og finrergater. Ina
- S i
pasticuls ERBEAIAE et bb AR ToIE BlskFRbIRY PBjcf Betyrcon shaut 230 and
240 °Cc a’m ¢xeepldre Fome Htcefdhmbdzshlamwaitrdf womipy ek 1ddispasyed surprising

s 3 AP S PR ST i AL

polymdiph Rax exirsigedby &@ﬂ‘ef@ﬁ'ﬂﬁl 8GRI D Bal6 ARl 9 dc MY RIBE methods in
coupling conditions by adding 1- hydroxybenzotri azol e

the exagpdes| be{@v, di indianehdetheropatabpn) 233. 216 ynd:an psbialpyrpfision of

about SPEFEY Ebﬁlghd SrBinETeithe S0 ool AL S )

compo@id B0IhRRh X-Wﬁxﬂbﬂﬂ@&mnfg@ﬂ&n@ﬁﬂﬂﬁﬁo € 6 ERIC, BtRthg Cu Ko
amoni um hydr oxi de._ The_ product can be isol ated us;ﬁ(g
-ray

radiatiogio AiPE SX ABPSY paﬁ%q%(f@nmlhp%lms yof e iReention baveunie
d

powdetJ d1f@ac£1§% ?ét?éé‘g go S, f i@,qb ? mﬁﬁl@ ;énxiés %dz@h.iy%{d%eéj o bP using

CuKa a:hmatdmaﬂn 0¢}tedy emb&dlm&ﬂisuﬂhe th‘n Ghiydlysibtpbrofdiee invention has major

triflyoroacetic anhydride, and_ phosphorous,
X-ray wgf;&ﬁ diipeiion P?H%mrpé%}m OR® B fﬂ%ésnﬁ‘fey Si¥a¥erpRoer @t of the
-rayﬂb\évcfef 8afhdfn ﬁe orl éq g‘i?@)ﬁa% geZ 23 ﬁ%@”ﬂ'@%\%&ibs °

phosphor ous eating’ t € réaction at
26 usingl(@vRteaistemp én atrtmle embodineatsdthe CormHepolgmotphost theajlwentlon

s o 3 S0 B L SR e B 8384 i i

patternipBalts't® oBé, 8% 6 nt‘l?aﬁeoifoufﬁ‘ fRasex Séé‘}éh G&Seléﬁt' ﬁ&l@k@ﬁ‘i}_ﬁﬁv@& diffAction
a suitabl'e sol vent such’ as’ di chl or onet hane

pattern pgalestat A, Par05e2%5r34% 8d5020-5.29 - aasl 3h$ ° 26 wping Stuk eradiation.

tn ot B SRR Ebr BT T o it e o B

absorbdn@zk podksRe 864, k0o thebelBr, br fide PYhe20irc abJRMHntS pdaks 8f 1573,
mula XH is prom nated to provi de a

1469, lﬁﬁ&%a@sﬁ%qm@ ed pyrazole carbonitrile of Formula

Xl V. rr
[0053] addi ng g%%@?ésbpa@es%alﬁ (}T%gfr{{l%gifl&{q#f/ca% 'a?c% b?/ Ey?r)(ethod
appareniyto &mb efsldib ﬁmhte eftlte nake Foroill ased Ug@nttle mbl&lﬁ§s heiin. In

E‘E’t&‘“ in ace cid. The reaction can e carried
certain § ST [ ﬂ%& Frstalized dyoan seftionsed G@’cyl eagtpipand ethanol
{ e
s dscBEL A0y 10 SRS sl SR i R0t oty
101 carche propared by eddihg Fo etirehal sNﬁVonl nﬂberg'emukfomc acid to solid compound

101 unéﬁ ?1% Llihé? Jaag:ﬁ%n? lﬁ)lfs(f)%%s? G 08311188%%5 k%ggfeh 81[11der further

sumngpwhﬁn%a@mMbﬂﬂ@%eﬁlatlelsal@opéorﬁ%ﬁﬁulmXVI Reagent s
of Formula XV, where for exanple, -B(OH) 2,

-B(O-al kyl) 2, -Sn(alkyl) 3, and -Zn- Halide, are
known to undergo coupling reactions. Several reagents
of Formula XV are commercially avail able; others can b
e prepared using known symsheti c met hods. For exanpl e,
e/ t - but oxycar bonyl (Boc)-protected anilines undergo
directed ortho netalation in the presence of

butyl lithiumreagents. The resulting organolithium
internedi ate reacts with el ectrophiles such as

B(O-al kyl) 3 and C Sn(al kyl) 3 to provide conpounds of
For mul a XV, vvhere |\/|IS -B(Oal kyl) 2 or -B((}I) 2 and

o g, Y o Y N ~



sui tabl e sol vent such as dichl oronet hane or
chl orof orm The product may be isol ated by
wa@orvsmsdoronal nmet hods and then subjected to stPEBEUSRAN4/032552
t hrough (6) of Reaction Schene |I.Reaction Scheme | (
Pyrazol o[ 3, 4-c] napht hyri di nes of the invention can be
prepared according to Reaction Scheme , where R Ri1,
[0054]Rp,  ard certain emhadimentsnthe paeseenvension alsp contempfates obtaining

Form I%? %fnal ; ﬁ? ol’r;gd?mnﬁ?\ﬂﬂ%@%&s gg rﬁ%éaglog%%@ﬁﬁer of Forms I or IT of

the bestjramlttdf@mnpemm 10aind|cyaedsiot 08 Ehetw;wpillum foeaed ihe lﬂ)ther form
with a.reagent of Formula XVlor a positional isone

(e8> cpysallizgion ghera hMudconyergioniod Farm b i/ o H) mosokytipn or in the solid

pyrazol e-substituted am nopyridi ne of Formula Xl X

Reagents of Fornula XVliand its isoners can be prepared

[0055]usi ng Acshewnrietibiad sg tlfemxampbmbblew, the b(di;yletetseld obednymund 101

met al ati on of Bocprote am nopyri di ne
extiit] SHSELBRPDES By SO SCLHBERE Bt SosrpouR BT gt eyl and
Form If B&lyﬁﬁ%ﬂﬁls 08 A{ERJe3ylateahR 9€Borh %&Hﬂdqmeﬁiﬁ @Hgther of, display
subSequent el ecttophilic substitution can b usede |P
advant@camﬂtéqlhtyaandqve'grdsmmmtmfoe xeharrgfermselatidrefor adxrmrasiramlon to

anlmalf; ﬂr Lﬁlﬁan\%r E8gﬁﬁ%tﬂhg Eﬁsg?azt fp@ﬁfs’f 02) £ Otcﬁg e].g ip?e er?gd Het %‘&m Tof
the bes§laRSdalttofcb@Poid fDltHebl%é%)thls Breafel @tﬁbl‘ﬁg/ and
deprotection of the am no group provides

3-am no-2-tri-wbutyl stannyl pyridi ne, a useful reagent
for stoeh3 ( Homposil@anst i on Scheme . The coupling

056 24 18l 8 1 85 R AL L o

for modmlemng PDARY acRBaIIytln hnmSnmanhammalbe Thercorapasitibmsicomiptige a salt or

onaliti.es a pyrazol e-substitute
polymaghf ﬁ%%&?ﬁ?fﬁ%ﬂ&?ﬂ A phdamnace B2V ereiablecdibgeet, excipient or
carrierC ﬁf‘@rttailpé}ﬁb&ﬁ)mfﬁ% Ry ﬁlaﬁﬁéé%ﬁﬁbaﬁ [cgmgoﬁﬂl&%’ﬂ 'ﬁnQYﬂ\}eﬂg& Hmprises a
Fornmula XX, a subgenus of For mul : la, ‘or
pure saétrprupgbmph beeaaounéil@p. Fay emﬁnpﬂzeaplnarmac@(cmarmnmniﬁbe of the

" i ed out as 1ﬂes |bed{: ep (6) of Reaction
inventig i comptisg pirs FOTm f Qs ey e i sof ated by
[0057] conven&s 8@ herdBt, BRAIS oRESIGIbAN thaNeFure’ KLY, SibStakittally free of

npounds of the invention can al so be prepared
other pawm gonteinRiest than abaE HOMeof qnevgin araze pthespelpmorndd, prsferably

{ 0

s BT A oy 08 R0 SE B9 e Bl 808 e
one or slobsdthetgyBophs,ahosd prefeblylled than dbBet Bk tof Waelbfimore other

recogni ze as being susceptible to oxidation in step
polymqrehs. “These suscepti bl e subst ituents include -S- or

het er f ed
TR s e R o
polymcayhﬂ dfdhis cn\rmtlbmdmy canhan,tlyEBe pleesentB bi moﬂnsage fofin and may be

B M TSI ST T TN

step of! %h'ﬁ%ﬂn g %eea{cﬁ‘?é %e&diat Snt B8Rk JHb A WERIE %ﬂ%ﬁﬁzh %‘nstltutes one or

con ions to provide an acetal of Formula XXI
more apegasory tgrédéents ninegenenal, itye piaimawdtlca]u k:om;;osatimsrvg;e pmpanednby
0. a. sQl ution.of vl dlet t
wniforey Rty Bl b s B S RsiBiPt Ak i Fger
or a finklyalivided sdldrcagrierfoe bbihX andNheR rlpﬁéce&ef}o eﬁ%mg thE@Edﬂdlhﬁmto the
a are connerC|aIIy ‘avai | abl hers can

desmdrféamlﬁzwlb rlaphe Rhpramacesycliromposijian ﬂ@tsab ofpelye@sph m@u.ded in
ket ones can be prepared according to the literature
procedure, Ritter, J. J. ad-Mnieri, P. P., J. Am.
Chem Soc, 70, 4045, (1948) by adding a nitrile of
Formul a R4-CN to an a, b-unsaturated ketone under
acidic conditions. In step (1) of Reaction Schene |
an acetal of Fornmula XXI is reacted with a hydrazine
of Formula R2a-NH- NH2 to provide a pyrazole of Formnula
XX The reactlon |s convenlently carrled out by sIomAy

ey

state.
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the reaction. These susceptible groups include, for

exanpl e, al kenyl, al kynyl, and aryl groups and groups
wheasiossy7ai tro substituents. However, a conpoubpdI/v$2004/032552

Formul a XV bearing an aryl substituent at Rl, for

exanpl e, may be used as a substrate in the reaction

a_co nd, o | X where the aryl
an amayRPGRMLE (8 5 RARE HeaeBed el S e sty Pesidigs i ditggse fo be
modulﬁéd Bieveﬂ&db&tmmderted to a cycl ohexyl ethyl group. As
own in Reaction Schene V, a

[0059], py raz &f@[psamn@]eqwh gcbm]ppsmcmﬁmletamﬁng%s auiie iXyiedizatmbgbe in a

8. 9-tetrah
form «SEENEE Pty Forep ol RO R Serloremempanoons g oy
suspensiohgdispérsible fwdei aSgrhnules, Mhsiie, HAd o &5t EHRGIES, AR s{TRYs,
be carried out under heterogeneous hydr ogenat i on
solutiops, Qf P En Lampastiinng intpndad rfwml(usv;namedeen@e@a@otdlng torany

th Q

metho@nHHEPTRS P b the Ly EATRM Mineioc SRR T Bngiipr e o

compoptlams may ¢tdmgain @ae bi morcupdats sbycted gem MBE @S Pnsidigs of
armaceutically acceptabl e salt thereof

t h
Sweeteﬁaﬁ ag%‘t%a g]r&l"gli‘%agﬁtsc?ﬂ%%‘%& jgsAkIandprosexyéng Feeatstin order to provide
pharma%&hﬁﬂﬁy Megﬂl{t%g ggfa?ﬁbfe Iﬁ%}ﬁ%{t {gds N ?ﬁbl%{s ctoﬁﬁurw]lg %\?\ﬁi\'/eolggrﬁ?ﬁnt in

be prepared according -t eacti on Schene
admixtme, witkAgon-tanib FRBRnacceticedlydetdprebde atpientBivhidhene bdilablf for the

b bstituted |
manutdSELHBERT dTEFe wsinifhaimay God iRl uBHAGHRS b plcium
carbon&t€,upliuftcaiBsEtd, %td@btdalcﬁﬁrﬁ ?H@s‘pﬂ)@e%‘r géluﬁl%ﬂfo%&@ee wg%]a%ulatmg

rOV|de a pyrazole carbonitrile of ornu
and dlsrr)é%@ungragéetﬁ, foe example egrostarch,ouraiglnicgicidy binding agents, for

o ER 2L B RS FORREES L2 o opd i

stearic d’dl(ﬂ or fakl Il tybleRMdydtamsoArsd bit &E%%a@%%éé’ﬂe& by known techmques
todela)?r%l%bomt“ l e of Fornmula XFVamay be Used as a Ystarti ng

BgEatiopgnd %%Pﬁlwﬂ%mowestlmldmbmemby Emvuﬂml @

sustamt?@o%éﬁlcﬂl %vc%r aelgﬂ%&%ﬁhﬁg ngf g rf% b3 nﬁl%i%}'éla]] 8881? As,glyegyl

monosteaxatc@n ghrewhtlisieatsad mag Ele emplolmv!d t TE%I B aBo BY 'é@e?t@cll By the
onltrll For nul a Xl | i ne nonochloride in

techni dg: f e

ee 1qges F(E%Flén \Pé‘h‘?nt SQeit 29 ](ﬂgef'l’lléﬁ’é}ﬁ%t%dﬁ‘ezﬁiﬁﬁ%e form

osmotlcpth&%?élﬁr% t8H1eR fOSRrsid NellePOt @SSl um carbonate. The
reacti on can be carried out,at ambient t enper at ur e,

[0060] and t E@Tfpﬂaidms tforoaal use m@mﬂ@tlﬁtbré&emﬁéﬁ@d &aid @iain capsules
Reacti on Schene VI, the

wherei{ T A3 r%%f‘??;}’f‘%r ety ?fé P%ES%" Bith 6h gy ioLid o B forsiwraple, odoiums
carbonate B¢ R piOSPRAY, 1881ik BEmRY6& X5H!
Pot assi ultr)n ngr bonat é. n meth aﬁ%ﬂﬁggﬁelgﬁéggﬁf‘as mgglatm gppsules
whereirg the, é@th@éngfﬁdlleét is aiyett with mater oaan b meslaon tfor exniple pétnut oil,
fo tion. In step (3) of Reaction Schene VI,
llquldpgﬂﬁiaﬁ ace 1?, eeélgaof the pyrazole of Formula XXXl is

[0061] al kyl Atp%lbutslSm@@nﬁ&{b\@ﬁiahpﬂh@'act%ﬂ%ﬁh@ i ETRER:
T L. in Organic Reactions, 5, 11 (1948)‘7(11'[}“37“3119lents

Sultablerf?‘b\%? ey aﬁW%\%‘l‘%w@‘fS SPepeRsionyXSuch eRhpiantsaE isgspending bgents,

nat i f .t£he conmpound of
for exan%ﬁé Eécﬁﬁnx%?o%n@ﬁ%% ]gls% angi‘ly Ceg&lp *8n of the resulti ng
hydroxmmnbﬂmedtylwmbsmoéiuﬁtﬁlgmaiel b@yﬂ“:g:wﬂ’@li@n&@mm dga\%ﬁﬁh and
en

[ 4exa donet hane. Step (3) can be omtte

gim acaﬁ@z Pgerrﬁ‘r;g‘a PB&V(? MEHFENIS FHy berpwiAbrpecuring prosphytide, for
t hrough (3) of Reaction Scheme VI maybe replaced wth
one step froma conpound of Fornula XlVa using a
Sonogashira coupling reaei8en. The coupling is
conveniently carried out by conbining an al kyne of
Formul a RB2-C C-H, copper(Il) iodide,
di chl orobi s(tri phenyl phosphi ne) pal | adi un( ), and
triethylam ne in a suitable solvent such as
acetonitrile and then heating at an el evated
tenperature, such as the requx _tenperature of the

o, o - o o,



conpound of Forrmula XL with hydrazine in a suitable

sol vent such as ethanol. The reaction can be run at
w@noosioaspat ed tenperature, such as the reflux PCT/US2004/032552

tenperature of the solvent, and the am ne can be

i sol ated using conventional nethods. The Boc

rot,%;l;ti on is then convenient]y carried out

. by .
exmp{%rl_%%i Th T epRdlensAtine praduats of an alkyisne pridgiveiy 88 aeids.ifer erample
polvor PSSP 8Bt oL S S i
aliphaticeatquédolst for examapid hepad gaetiyietecdycétandgtybrecoXtidnsatidh freducts of

i sol ated by .conventional, nethods,.. hi steps. (8) and
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RAC(O C to provide a conpound of Formula XLVI in
which -Q is -C(O-. In addition, an
am noet hyl - 2H- pyrazol o[ 3, 4-c] qui nol i ne of Formula XLV
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pyrazol o[ 3, 4-c] qui nol i ne of Fornula LTV,which is a
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pyrazol o[ 3, 4§ﬂ]] qul no Ine of Formula LIV in a suitable
[0070] S0l vedr ystaththes 2R, tehpseseh ln‘a@‘élpau)@\gd@upeth@ds qﬂmeaumg

N I T

or conditdor aakéreieendic 410G it aholfomdlsalt bﬁ{)d’l@lﬁb Nor 'CXmBésfu&n of the
-SH._ A thiol- substltuted ﬁyrazolo[s c]qU|noI|ne of

inventiggy Rog sHbjspt earrbe Heanimal Weh 85 JaExeyple amammalyinchding, but not

chlorine, prepared in situ from benzyl tri butyl ammoni um
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dosage'rﬁ&“?et(ﬁ%d‘é& 'aﬂ@a@rﬂi‘iﬁ’s?éi‘&d :@h 5[% gét SRACH RBrerheme X
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subcutarigevsainirgHopor dzplant).3nkalefapspray, nml-. vagmal restab4sublingual, or
defi ned above, with the proviso that the substituent
on the al kyl, al kenyl, alkynyl, arylal kyl enyl,
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is an isoxazole of Formula LXX. In step (7) of
Reacti on Schenme X, the Boc protecting groups are
WO 200598374 r om a pyrazol o[ 3, 4-c] qui nol i ne or PCT/US2004/032552

t et rahydr opyrazol o[ 3, 4-c] qui nol i ne of Fornula LXX
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of Formula L n a suitable solvent such as

patientitapp aﬁ%@ oTlaﬁ— polywerpbymayrhe adpanisisradvny regianencpf 1 to 4 times per
oxyl ate. The reaction can b e
daYngg#§R£ ou hg%ggﬁgﬁégt tenperature or at an el evated
[0075]t e n’p erlaivill B wgleedtois hodeter, thitehe E;idaﬁid dvsélevar adfrey@sncy of
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dosage fgnamarartisudes patientapavehe vayigd avd Walﬂrﬁ?@neypw 8 yamigtH of fgctass
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of actién ef thatealyeubrph, tthe a)gEebodiy weight, guseraldreath, ce®l digt, mode and time of
il abl e Ideh tones in a suitable solvent

adminigg%wnaga KEeH! %F%ﬁa@u% tlgxqeﬁgmt B gjeggetlcular condition,
Emdth@ﬁ&ﬁﬁﬁkﬁgﬁh§MQH@§ of the resulting conpound can then b

e renoved as described in step (7) of Reaction Schene
[0076]XI t o Tﬁnecsaltsj@da)oclmmhﬁ df b ptdsentu inveation om bewrenigined Rith other

compogﬁ%s léavmg re]é}teadlt%%:( aﬁaﬁgﬁ\g@ ot Iﬁgveing ngtagwﬂﬁh Eﬁo ersban?i ép]tgar%natory

conditi®h§ campHedtionetherd@ YRl pAhslegieahdsveihed thdewiy U Xédr@m/fﬂs@ular
prepared after_the hydrazi ne deprotecti on may

diseasq gnshyperteision). olematy mefigpecsuasinzinistration ofthelsupjecs gompwwds or
compoibRL S onk ARG RN TRh GOLAL RS gy oruen
agents RaacdrdinglySoheime: Mbtanges Oie ﬂ&serﬂfcbﬂipbﬁxﬁﬁ@yaheméorﬁMﬁecB@c

protectin r.ou a co und, of the |nvent|on wher ei
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stituted pyrazo? 3,4-c]quinoline or
combnﬁ@bndhmdwopyrazol0[3 -c]qui noline of Formula LXVI can
optionally be treated with a Gignard reagent of
Formul a R4- Mg- X under conventional Gignard conditions
to provide a secondary alcphol. It may be necessary to
renmove the Boc groups prior to this reaction and
install different am ne protecting groups known to one
skilled in the art to be I ess reactive toward Gignard
reagents. The secondary al cohol can then be oxidized
under Swern conditions as described in step (4) of
Reactlon Schene XI and the protectlng groups may
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heating the conpound of Fornmula XVa with anhydrous
pyridiniumchloride at an el evated tenperature, such
wW@2002080¢ The product or pharmaceutical |l y acce@r/akioe4/032552
salt thereof can be isolated by conventional nethods.
In step (4) of Reaction Schene XIH, the hydroxy group
of apyrazol o[ 3, 4- c]quinoline of Formula XVb is
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i i,on i [ .
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., combj ni n oppound of . For mul a. LXXX w.th bor onj ¢
chdanaacﬁhafogwg_rfg%é? 3G en&ﬁ%wﬁléerttﬁé% erg?fw%ﬁ‘@lfgws@ﬂ%@a@
oxpinag,‘;sgﬁﬁﬁdc?gbﬂiﬂé& YolREEh, A EomdthdiR Q&f%n%@ﬁ%@ﬂ EBmiaRdd Iﬁerivatives

e such ‘as aqueous sodi um carbonate i'n a suitable
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acic), iihandleaflngt 0 e R et imical o HE LSS, SHigiess-
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esters of Formula R3a-B(O-alkyl)2 are comerci a f@g
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tenperature such as 100-120 OC under an inert
at nrosphere. The product of Forrmula XVlilic or
pharmaceutically acceptable salt thereof can be
I sol ated using conventional nethods. Conpounds of

—
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be adm ni stered in conbination with one another or
Wi th other active agents, including additional inmmune
wo eapos®es nodi fiers, antivirals, antibiotics, PCT/US2004/032552

anti bodi es, proteins, peptides, oligonucleotides, etc.

Compounds or salts of the invention have been shown to
. Jdnduce_or inhibit the productjon of certain cytokines
inventipf 24 SIFF SRYE gpRiey UL g%{l&;%fmlwgbet Witkipdhs abrencstipned range,
but in daBh E4keDH OectilBRS JTREMH dckive Rbr&b® shbah bg_lﬁgecgon‘pounds

or salts are useful as inmmune Tesponse nodifiers that
[0078]can nddgbdaie ethedinentsntherselépordgwlymomphs afitheinahtion may be

e P ST P R S A e
limitedBYmB@boIRIsHTRAHI0RY sidhs AsHbbdl ﬁ}l{ilﬁﬁin@@f}ﬁ% Ieéiﬂrf%’é’ﬂ%bgfes),

salts of the invention generally incll s
hypert¢nstoay angieshpestarENws) ipleapalinaluding hyperrimyeriflantor - a

hyperli@&é&eﬁe@%%@ép%ri‘?’:]aés:l?e/{%«%rﬁ.enIiig)l,ﬁﬁglgr}! ﬁeg) | c?pst ‘é%?dbcvher renal diseases
secondeStp Aitbdtes Odialsailc nsudpath othdrissullingBsisthedidButd Fdksddses,
TNF-a,, IL-1, I1L-6, I1L-10 and IL-12, and a variety of
polycygiarsiatiay syidrense. slpgeseiiceidHaduced fsulis resisiance, ehesitibhae
. j : L Dt v t ke r,cel |
isord Y ERS5 800 Mok 45 BEONEL B0 B TRy, an
acne; nem@ddgieib disofdews suah adAbhemes’ salidase aphrafifiapntitRagisEfmic
Accordingly, the invention provides, a nethod of
StrOke’icﬁﬁﬁ‘i'gF@fig@i%d \qn{jr & tlﬁg?ﬂfi]ﬁ)é@i Eroilfﬁrgwegﬁq{ge;rs such as
atherosERIBA, Sd-AGRCY dHicif &h&é}g%@&at%fcaﬁ&érlws RERAL Bosdrooma,
conpound or salt or conposition of the i nvention £o
epitheliah eel berneeds, urdb@thatialrmahcdrcandiuitiodn chinvers; angh mftachmatoryalr immune
. or conposition.is admnjstered for inductiaqn. of )
disordeey pisioh SR HBETS i RaoR bovisl di5es eelliseCrpisetscase,
maculdr Abgeheratioh, GK&TRIANRaLY @bordEREARELREr itnRERAI@RE:S Rationales
di sease, and administrdtion of the compound or salt
suggestiag thgrusiityel thh ezlspad polyntargtstafeing pregint ervieation &iryreatitgeor
ompound..or.. sal t be.adm ni stered to the ani nal
preven%rrl ngurCHtl%dlf; ﬁbongr‘ﬁen(gfa%gsc?g&fe g the di sease so that

[0079]adNi NIPRARY intulaford € bERFRBOUNAIAD 1% SbFBY béan¥d
rophylactic treatnment. In addition to the ability to

agonisfg RERReeic pApopyts diftarenigtion ard fabricyastationnPddRismodulasatstagso
i i , . . th
o 1AL A0 A 20RSEBRIRE By B e

ur a
Wrightgge kl., Jaﬂiélv%ymmﬁ(?el 89B4180Y _elgzhof)d).) aPIPEngagéniﬁth afn mhjhitbe
ue cyt okl ne | nduct i on. e conmpounds or salts ma
expresifig! e E9ns e RS BB oy eHDP ST et ha
i AR - . : ion.of .
PEAR SGAMLRI O LA B8 200 B NEL D o
consunpdipnc &SepeSiphaésiaf.eMataboGlinkkpoli 48{ @r 26t 7Ht (1699)9f Further,

S
of PPAF%G/; exBreddlbh Bad ﬁﬁl@hgtﬂﬁgtﬁgrlaltgtf%tﬁna&&okﬁ?ziﬂ_g BelvRRS TiRe 8ﬁ?c%slare

cytokine I'EN- b€ induced indirectly an
accompgintpgd ot a sreissl affadippeyie liffarentipgen.2 (T 2) cyt oki nes

I L-4, - Han s13may  be inhi bi upon . . .
(0080] | -+ MireB A pEAR S AlB S&%?Pﬁ%%lﬂﬂ% e R siopyip afipoctes and
skeletaCiyitisti¢, ResultifpoindndeRelieder SexpRYdiBge] (TB WigiRHeBastMEs er al,

. adm, ni.strati on of conpounds or salts of the invention

BIOChe%@FWS-tI%ﬁ%QOWWIo%ﬁDF B8 AL (1899 ma-Gamirandwa gl ot her
effects, inhibition of TNF- a production can provide
prophyl axis or therapeutic treatnment of TNF- a
nmedi at ed di seases in ani mdl4s, maki ng the conmpounds or
salt useful in the treatnent of, for exanple,
aut oi mune di seases. Accordingly, the invention
provides a nmethod of inhibiting TNF- a biosynthesis in
an ani mal conprising adm ni stering an effective anount
of a conpound or salt or conposition of the invention
to the animal. The animal to which the conpound or

N R e o, o Y



such as, for exanple, IFN-a, TNF-a, IL-15 IL-6, IL-10
and IL-12 that is increased (induced) or decreased
w@ covkiobdore£d) over a background | evel of such cRCDKBIWe$032552
The precise amount will vary according to factors
known in the art but is expected to be a dose of about

100 ng/k? to about 50 nﬁlk , .preferably about 10 ng/k
Endocringlegyo30(19:438143d (19953 i KU ARfineritigal ©r spaftelles express
t ' iral  d [ [ - AR . )
oce e LR bl oS LoD BT H0S 8o 27
(1998).3 Oraieh sigethe ddso rsuky supgest that rélevdly shoamermtreafiment with high
compound or salt_ or conpositign of the invention to

dose of RRARnmAadvlatonvil havmiengiasteg pifects on phesity; onverHiomal reagments
o cbefy By B Sl S 8RR Wt s U BB oy
capablevoff rapidiredyatitesio of fauShclampidi ressnthesisiiohkely o batespamible for

treatmdpf i lng ¥Peivub it daphrariet AP B a4 bR PRaL 9
[0081] fef f ectpipARf R6 MG & BAlNBNsefhll tbr ¥eHiMeRAUTRNHéRGsToR because

actors known in the art but is expected to"be a dose
PPARYxgonistsisupiess engothglin-d sadyelion B vasgilagendotlsiial cebls ynditasult in

decreasedfobgPrtstiey ot 5ap el PinthpR Tpnbs R BRg 5469757
763 (19999 uhd Tt at o/WiOlin. By PRadndcH Whi/sion 26(7):558B60 $1999).PIPPARY

_ the nunber of tunor foci . Again, the precise anount
agonistgjalsp dgeregscddest pipssyrain vhaeusgredanoliyperiensia. Gfae Kaypers gf al.,

. 0 ) Sd?%eg bout 100 ng/ kg to about 50
Phymof’rgﬁggg?%%#%)f‘leﬁ?bﬁy a 01?&?3 ng/ kg to about 5 ng/kg.
[0082] Obj ectPP AAngmadivatntsageBelizved hiefuli fov gedtinent clllpid disédders because
illustrated by .the foll ow ng exanples, but t

( } ] he .

PP AR yasoeen myplicaie dp systeanis gheasrans: pid hemeestasise tiee &dievigr ef al.,

- | @&y.<868 | it
Curr. G XSt R, 63570 58F 008R) PRAR LBRRIAIMIBOANE | ¢
hypertiiglyemidemin. (4RS! ChrioBitl oGyl 7d (19671 8-6225 (199NA)s Further,

i ed _by fJash. ith

PPAR{%QHL%@%@@Q{;)@Wgﬂﬁéﬁéﬁ[ezg?y%%ﬂe'gheﬁ 41?25):5020-5036
(1998)1'3' Eihal%ﬁf %fPPrAl@)V‘é‘cﬁvIltbﬁﬁaﬁ Hebth bhdverto iﬁ%ﬁ&%déﬁﬁ%ﬁiﬁ\%r@tein

rom Biotage, Inc, Charlottesville, Virginia, USA) or
(HDL)am a Apsa-dependgnianherrind 8Hi¢caedse SHANRd g aablrigh®psdesn(See

. (IFQ .. The el u L ach purification is given
Blsga“?rr?tf%’el' épé %%iﬂﬁgﬁ?&ﬁ@%@)@m ogr aphi ¢ separati ons,
[0083]t he s EPATE} mBHWbidFar8Belie¥ed useful for treatment of atherosclerosis

chl or of or nf met hanol / concentrat ed amoni um hydr oxi de

because EUApATEOTSHS AUCTIRGagrSIesprecoipbHaned BRAReckent
dovnrl G R A e R, AL FRp N AL i

potentightotenfaot DPPARRN ethproseltiosial (SeaMuairigat bl gdMudt Feosd B(3):217-226
| ZON HPEC system usj ng. _either a FLASH 40+M
(1999) 9 dnradiitiige, PRARY msrietes g ctctspimonsisfepfied &ty acyds (NEFA) on

tEANLLd SGR; ¢ he inti
smoot R P v ey Che it At hednfipaofsmall opd e
arteried. Tonasetdhengsstcen &ad teinoreassediepesifiGh af EBh,anll mayberassdeiated with

.1909,.42, 59) or ¢ be pr red b he fol | ow
the etiqlRph AR ioroRIART. OB B Rt A G Ao g9 et Plsson et
al., DidRtts 480 6yls22 (Pugognone (1 equival ent) was added
dropwi Sé with vigorous stirring to a solution of
sodi um tertbutoxide (1 equivalent) in ethanol.
Fol l owi ng the addition, the reaction was stirred for
one hour; a precipitate formed. The precipitate was
isolated by filtration, waghed with ethanol and
diethyl ether, and dried to provide ethyl
6- met hyl - 2, 4- di oxohept anoate, sodiumsalt. Part B
Anhydr ous hydrazine (3.58 g, 112 rnnol) was added
dropwi se over a period of 30 mnutes to a solution of
et hyl 6-nethyl -2, 4-di oxohept anoate, sodiumsalt (24.8
g, 112 mmol) in acetic acid (160 nL). The reaction was

- e




eluting with hexane/ethyl acetate ranging in ratios
from98:2 to 65:35) to provide an oil. In Exanple 2,
wd 2050874 - et hyl - 5- (2-met hyl rropyl)-|I PCT/US2004/032552
H pyrazol e-3-carbonitrile crystallized under vacuum
and was obtained as a white solid, np 50-51 C Anal.
Cal cd. for ClOH14N3Br: C, 46.89; H5 5.51;N_, 16.40. .
[0084] FoundF u@ergf%?é@;’y agpnisfs gxb}bl’f\}?ro}g@_rqtg)_n, pypertrephy and migration of

. o . o

vsctef G BUFTN AISHE A, B0 R B, BRLeAE bt

developrhént ofivieniat rentwlefing anPathéroseldrdfls. OPPARYy Js inRelved in negative
am nophenyl pboronic acid,(12.0Q0 mmo

regulatign of MERCRBERANAPIAE 'ehoaldrl@ﬂwmi%qﬁﬁxdﬁ%g%@%ﬂ :’?
cxpres PR Y yon UM ML FELIENRE (ol Bl cos

a PP ARy agoaisoimag b uSefol. {Seaddamwaet ek, A18. b Pathol. 158E)r1ga23 (1698) and

.heat ed .und it 1 f 12
s g5 S e PSR BRG] e
in macﬂobh%é’é%%h&@%@ﬂ'ﬂlﬁ@an RETbRALHI {SRRRERE 85 /8P Na@NACad. Sci.
acid were added to drive the reaction to conpletion.

USA 93(i8) 7e 61551930 PRARa(S i spestsadingstoselgratsglees and in
ot TREL AR D, PN PR e

expressiéll O EAMM] (28d ITAM-N & vaeila Sithdbeganid]dcRs) #a5wo. WBP ARy
dri ed over magnesiumsulfate, filtered, an

agonistg sigaifiventy eduempenogytuiieeapinge seuming topieressiTefifeplpgusmin
epor-GEAGERL 8 MRS AL LA HATRAGA AR 0D
inflamidatohy @ggomBe atkéretdistbsiaqStcR Bcdrbargi/n Cidculatian I OF3§:236v238
%OO: 0 to 85:15). The residue from Exanple 3 was
(2000)yurifi ed by chromat ography on a HORI ZON HPFC system

[0085] ( 40+Mmﬁfy; frngg%%es]!fﬂ% gﬁg%@g%gogg%gs&ftﬁmp@h@y 151@9% 88hnificant

in ratios H A sol ution
role in athetogkenashs, tidepkndérdt. fiore gifectabie nbesity iand &pidamethbdl3ng pMsibly via

oS i VG AR BT o
In the ﬂé@fﬁf‘é’arﬁh&'b hhPBRA a3k d@%ﬁ%@f&rég% ingres@afdﬁ i&lﬂli%ﬁfg@l’fl}:lg?in

sol'vent was renove 1der reduced pressure, and
macrophegé Bk gwaeelpaicle regdaiaeh ndtaflessosclendsds, ohsicilatdsids 2 ragulator of

eous .sodi.um.car.honate. Th ueous, | [ :
monoc SRR B OR S b R e e BaeiTan 30 1999
[0086] Or ganipp AR-AebiWADrsRE Belihve® dseBylEbr fBgmest dfffofe bifsafdRrs because
filtered, and concentrated under reduced pressure. The

TZDs ipbibiitdn eitigalong mopple dermyjios apd ransyizapag. (See hprm ¢al,

Endoedidde SV AR 2 000 REAR ot sty bonganigesel

densityan gostutzaeppiesitwomere ¢(Seesd givlal ez efl, Bioohera.dgibpinyst Res. &Conthen.

20 AT RS S s oo sy i b 201

may suppless Dle¥doRp RV dideRE BRYenisZAd RYERACORledoss. (See Qkazaki et al.,
vvg ﬁ%d as ite ?1 S

, 4- c] qui nol I'n-4-am ne S obtai eeele,
EndocmmqbogyoBHO2DI): 50604065 (1908).F ShoftgernCiFatdeitaf dybefl@ patientdivith

TZD d(é{ga%s? lgdnf 2 _%gffrhlz ?qnéjtf?%:ﬁ@;ﬁe&l]b%r%gﬁg?ufggm irl\rliprélxgérge%’c on
glucosd mieiabarah,eidecbtifd EHat BFédt BpdaREREtMaH KRk aDAA&RSts on glucose
white needl es, np 208-209 0C. Anal. Calcd. for
Cl16H20N4: C, 71.61; H 7.51; N, 20.88. Found: C,
71.38; H, 7.83; N, 20.79. Exanple 3:
2-Met hyl -1 -(2-nmet hyl propyl)-2
- pyrazol o[ 3, 4-c] qui nol i n-42@m ne was obtained as |ight
pi nk crystals, nmp 213-214 C. Anal. Calcd. for
C15H18N4: C, 70.84; H, 7.13; N, 22.03. Found: C,
70.59; H 7.19; N, 22.05. Exanple 4:
2-Butyl -1-(2-methyl propyl)-2
H pyrazol o[ 3, 4-c] qui nol i n-4-am ne was obtai ned as
white needles, np 165-166 C. Anal. Calcd. for

A S SN AR ~ -~ ~ A~ A SN NN o~



Part B Sodiumt rt-butoxide (5.98 g, 62.2 mml) was
added to a sol ution of 4-nethyl-4-
whewzasdodo- 2- pent anone (12.4 g, 56.5 mmol ) andP€r/g1004/032552
di et hoxyacetate (11.0 g, 62.2 mml) in ethanol (40
m.), and the reaction was heated at reflux under a
nitrogen atnosphere for 3.5 hours. The solvent was
and borcemeiabelismnoiey laad deisprdedbassngss in dinbeticinatiertsi (FeeOlegaki ef al.,

partiti | rated aqueous anrnoni um
Endm“cﬁﬁi?kﬁﬁq§&%9§é$@fgﬁié»ynethyI et her. The aqueous
[0087] SOI ut iPPARMABLRNELHRGEEBLIEC Bsefil] tbr fratheltEntmaelspadific

_ether, and the conbined organic fractions were dried
conditionsdrecaisg P iRiragsnistssew be tpqd; te iubit gxepsyvmelinegieicagerine

. under red essur jde 17.5 g of

bleedm_g(%yvggrbe etkﬁegglﬁg%n ﬁsi-agi ﬁ]eq ﬁ%@mf% di oxohexyl ) benzam de
[0088] as a PPy Bbdulatbirake belldetdydefiilyfol @itment(cT.abhk Brcahde. FPARY
. mmol), was_adclLedover a period often mnutes to a
is implicatedin Bi¢ differenization o peboryies.oPP ARy pe@usth may g vsed nghe

d ' o St s . i
treamef b o orh A LACRURS B RL PRI AN AT AR &I or
other ppldaativediseascs dfitke skés.i(JercRusafigdrer &1 dderimatology (Basel)

P T e T R

e yratios fromb50:50 to 90:10) to provide 8.74 g of
5,981,988 )

’ N-T1 - (5- di et hoxymet hyl - 2- et hyl - 22- pyrazol - 3-yl ) -1, | di
[0089] ret hy IRPARyY nbdiriatarsi aiebeleved viediddasireapmienton diorderPeelating to
cellula%}_%rg[j?ei%%l}?%gﬁe%gu[asg Ilt? %Q(n'LAt%na 1ono\£/ithl Met%fd—%q‘gcee%t&%ggnist, a PPARy
agonistte@ide xMeBHtabd Sellmb itk atidn; PR cadedt] destendsigindet hi yl

et hyl ] benzam de (8.7 g, 24 mmol )in tet ra.h%/dr ofiiran
atheroscleoosid. )PP Aslfagonists, eifleariabmea sn eambinalepnrwith keewmhgaitsesiay

t ent< But neth . ; q j
reduce BB oo B e TG i oo G U s B cectomy.

[0090] ext r agiPRR § ib@Elatetstdte bElidved Mbefebhirbateichiesf, Alahdmicle Disease
conbi ned organic fractions were dried over nagnesi um
becausg BP AR sariglsirlibis pugnyledd simalajpdsseaistien of Biodamenaiprpgducts
vy eSS LR CNBH AN 8 MR actvaion

They afsolatestt differehidatipn@f ntbmobyt2dlingp aftivated macrophages, and inhibit b

~[1-(5-fornyl - 2- yl -
amyloldpwéli%ftf @%&flppﬁ"f‘iﬁ-ﬁe?ﬁwém §YqloReigsaashiZd €565 ComBH s -
Neuro&%%@ﬁ@(&??@ﬂ-—g@ B0 L AN oral@red fronPpatfchBl & ARB L with
67.35; H 6.71;, N, 14.73. Found: C, 67.22; H, ©.89; N,
Alzheitwr’7 DiscReg, cydoMyeemmse-Hodydiesyeétineet2j andRRARFleytls were

increas.ggf;jl ﬁ%&%@aﬁgxﬁiﬁ @%% écl{lsvgt% ﬂPOAI?')E & ib?taéSX-l\ﬁ é)lcp_résssi_on in glial cells. (See
Kitamuta BY£2Z8bcl#ny Bioghyb.-Fdstebmyihudt 1343 ss2688 de9¢yd) 8+ abdition,

17.1 mol ). The crude product was recrystallized from
PPARBaeonppisrivtesbyestbiellar gerule pells(fiomy cxiokinedndncef apentigiis ¢gath by

e . h ' h dr i f t
R N T e
Finally; h@ivandd-hontelfayinadrophfyes @x plessSPPAR Y and PPARYy activation

1, 1-di et hyl et hyl ] benzam de as white crystals, np. )
downregritptessndesed Apagrophags pradugtion of-1ls1lj and N3G Thigproeess isgotentially

)

was used to couple L/-[I-(4- bronmp-5-fornyl-2-nethyl-2
-pyrazol -3-yl)-1,1-di net hyl et hyl ] benzam de (3.64 g,
10.0 mmol ) and 2- am nophenyl boroni ¢ aci d hydrochl ori de
(2.08 g, 12.0 nmol ). The rgaction was heated for 4
hours. The product was purified by chromatography on a
HORI ZON HPFC system (40+M cartridge, eluting
sequentially with ethyl acetate and 99:1 et hyl
acetate/nmethanol) to provide 1.81 g

ofi V-[1,1-dinethyl-2-(2-methyl-2 H pyrazol o[ 3, 4-
clquinolin-I-yl)ethyl]benzam de as an orange solid.

~ o o o o o - o o "~ AP




coupl e 4-brono-1-butyl-5-nethyl -

H pyrazol e-3-carbonitrile (2.42 g, 10.0 mml) and 2-
wa@edosopdeenyl bor oni ¢ aci d hydrochl oride (2.43 gpCLASII04/032552

mol ). Pal l adium (U) acetate was added as a 5 ng/nL

solution in toluene (1.3 nL). The reaction was heated

under nitrogen for 17 hours and conbined with the

[0091] pr odu d’ﬂ’Adimgdléatmsmw belisvad psefirfopasasmentndingyroinflammation

becausmgg ?mé r%xh&&ﬁg %B? EF&? ig&ﬁ@&%ﬁ %épr%w gﬁ'aﬁ cells.

(See Kﬁéfﬁﬁrﬁfér &14 Q&d\dr@su Mettdw(2)9129t-l3m(l\999)h Ak m@fpmm@ms Ay be
gradient from100:0 to 80: 20 provide 3.17 g of

relevam fqrg)ﬂaqﬁdrﬁ@m@gmgqsymate@, Wiy negr zppgtpqit},qan, such as ischemic stroke,
as an orange oil. A small
Closed‘@%{r&t{)ﬁnﬁﬁ ?(fi Q%EMIE f gl Jf) - met hyl -

[0092] 2H- py Mﬁiﬁdﬂamime beiidved dseful foetrowment c&f@eﬁbhh&:laﬁ@tﬂs

as a bei ge, powder, P F Acetyl J;«fﬁaéjgde (15. mp
becausg 4Bl - BRHAERONC pliest ﬁ{lj’P P/ég%ﬁﬁ A aRQptety wnpéus on
endothé’ﬁ'g)} r%g@é;?&% ?Isﬂ Ipb%z%ll)élty I;Bﬁ( %%117&% m. 5@@&24&,13842 17048 (1999))
Also, BMRngodfsimndlhIEdemnnﬂainﬁerbhtm‘tloE)aadrgfoe\sth 4rrdst of heman colon

O T W R e T
Nat. ME@ C(N?&%t@j 1074@'- 1 (BQ (f 993'7‘) appARRIabhhibiS alsd BRhdHeb Me MfidrBlferative

butyl -
effects lelf m}mamcui @1 hum@qmlmcmemce&m (§ee Emcm@bea«vln dapstrgenterology

O T I e P T A

effects %galﬁﬁ huﬁﬁki?)%stzﬁe cddeeBthvitrb afid BhiivaN(Seedulbbta MnﬂbﬂceB Res.
(2- met hyl propyl)-2 -pyrazol o[ 3
58(15); 3@4‘&]3@%2 3PBh) 4- ami ne Part A Potassium acetate (49.1

00913, O STPLL 50 IS B BB SR

cells aigl inQueQfpopmkik, Eﬁécﬁp%@ﬁo&ﬁmﬁﬁ&ﬁﬁd inegice.(Peay Elsthepé: al., Proc.
Exanples 1-4, in acetic acid 80 nL).. The sol utlon
Natl. Agad: ReodPoh 950 185 HEES Lird O 5‘1%}%%%?%@ can induce terminal
d
dlffereﬂﬁﬂ%ﬂoggﬂ&é g{éé}rﬂg,r&gfﬁpgtggl@?g%o&s 7 QéeSﬂ@? (A9 %?ﬂiébgll 1(3):465-470
(1998)raaéé€te|e ehak dmpér(anamﬂ el SBT3t (APIHJ PRARR egoni@s él@uaﬂﬁdl in the

treatm5i phBOto R {3 Hustg cber. Wi G281 2DS AR Bhpessed in

all hurﬁa‘?lrﬂgﬁlﬁﬁbﬂileepltﬁélia‘l EQHc¥E% rihglﬁﬁmg&lﬁ‘& HAAEE Rlimah %an@f&d PPARYy
reduced pressure. The residue was partltl oned between

agonistz 1M@q difGarentzwidh and tdithopraliErdtino(See ﬁuam dr ale™N eomasx}l (NY)
163901 a3 et BebsmidRi FARSR, o B e 50 Bt

adlpochMemo@ﬁ&am;@c%mhd hoREAndéfd gﬁ@gé@)’ﬁﬁ/omg PRARYM
sulfate, filtered, and concentrated under reduced

TherefpyeeRR AR magujsiesy My D%y, Brode B ireating mafighsmeioy thas 1gsplt from these

ot LY LR Y 2R e g
[0094]2- benZBRARyy fhddutatobhydrp belpared uddfulpior azﬂhﬁnﬁofaﬁﬂhﬁmtoay er

Part sol ution of et
immune 4 ﬁb@aw FRARYisgRy E@ﬂlly upreguiaipd i artvatedamagseniipest e

Pp AR e s P e ol e ARl bt MR h{ihing

generatien hbdﬂdmmatdrp) estokimePand expresfiobod MID8 sgelatihaséTBend scavenger
reacti on was heated for 14 hours. At the end of the
reaction, the nmethanol was renoved under reduced
pressure, and the remaini nggsolution was extracted
with tert-butyl nmethyl ether (3 x). The conbi ned
extracts were dried over magnesiumsulfate, filtered,
and concentrated under reduced pressure. Tol uene was
added twi ce and renoved under reduced pressure to
renove residual water. Hexane was added to the
reS| due; cryst aI s forrred and were |soI at ed by

o, . o o o o o



400mL). The conbi ned extracts were dried over sodium
sulfate, filtered, and concentrated under reduced
wW@r@sssioed t 0 provide 100 g of a red oil. Half PET/URM04/032552
oil was purified by chromatography on a HORI ZON HPFC
system (eluting with hexanes:ethyl acetate in a
gradient from 100:0 to 0: 100 to provi de 6.53 of
receptoe AhylTheg:fenchPP ARy mgorists maybe 0y valie| (SecsMent goxly Pan.d. Bathel.

5 A b T By 6 A Gy e

PPAR7} 0iftha feBii dato Mhdt@siottear{helis Mayte rd@idtedai BRARY edivhtion. (See
18 hours at anbient tenperature. A precipitate forned,
Fiang ctels Nabise 20U0663):43-£6 (199 Poh PP ARG AgaEREATHPY FNOS oduction by

actlvatﬁlfrﬁ&qgﬁhaég lg)éir{ G éirlnsq%élg Qécolr’dl él%ﬁle Sug t(S‘ér’rép Céi]_%l_e-lgazsh et
al.,]. I&@mn&h&bl(Z@&V&@M(ﬂ%@Y}-llll\BO C, 54.89; H, 7.24; N,

. Found: C, 54. 56; N, 27,58, pro
100951 s mhké‘éfhwliaWPM’@?'%O&}SW%ttéﬁaé%%ﬁt’rg@}“ﬂ}ﬁed p&tpﬁmepm ucton by
- ( :
oo oL (2 AL BT, SEBRYIATRL) boguntinun
Recentl, Mlnmhﬁomcdlﬂmdryn@ld for PRARmMbbhbebndiesaiticdenl célis d?ﬁical g the

imnate i ARt LB, RF oS S gEpPRRRE ) A RY PRoTEsts miodine

mgmﬁc'énﬁﬁaﬂiiblltloh %Mferallve Péébé‘r?s@i 6f IR TR $16hds@nll 2reER Qsolated
.8 Mmvl) was treated with potasswmacetateA%@/ t
@gp}@ls S,

sp1enoc2}@es7 T, IL ~Zapxbdbetiom byeth¢ 3-cel cipney & ighibited ))y PR
di f t t h
wich 52 1RBE AL 95 TP RLFR LR Ty P o
164(3)%54-@ 371 (22000} PPWRA1s higb implitaidd adatrbyillatet bﬁhon@nwb/ma@fophage
onbi ned extracts were dried over sodium sul fate,
funcuom (SeeRindte e, d JrrepeyiaBi QoR2IF33r BPUA R0 )pr BRABExpigssion in
it A8, S L SR it bl LA bimey

prove té-bléfaﬁ i Ort it hatlgeﬁ foﬂﬁtthmlﬂainmamty asntrel- Fee abhmfget ei 4le Baischem.

ong, white needle rrgJ C. Anal. Calcd for
BlOPhbts:?BBSBﬁNslm@ Zéé(32§4911|§ é9??)) N, 19.63. Found: G,

[0096]3° 26&\/[51'GV§61‘ EPéﬂ;y gt%ra%}s rG\P 2 Jslgilgﬁt @Rt%hfd R AhhRRHEH rﬁeh%ted

met hod “descri ar t 'es 1-4 was used
by vasadariet adhdsi@nmeleecete NYTAM- hmtdmbn(bcytes (See Jackson et al.,

T TR R N R N —
reduce 'EBPJ'H}C 1hﬂaﬁlﬁﬁt19ﬁ G5 8 Hﬁﬁs@tﬁotﬂ’e’} bk ﬁﬂlaﬁﬁz(t&rg%e@ﬁ%eés% (IBD).

mvol ), triphenyl phosphi ne . rrg;
PPAngﬂn)sts mnﬂbeuaﬂquu@@a@nmhs: mnct@rcrimhah@aﬁeli & Y al Al Clin.

oot action, tert-butyl nmethyl ether was

Invest. &3@%‘5%%’%@9&8@3@33 phase was separated and extracted

[0097]W t h tEAIILD RPPRIRyTRS DAt tafeeliePedusefill Higr eabmied optical
or gani c fractions were dried over sodium sulfate,

disordgrp puchrasanacalvy sewsmelenit hegpuse therasirangiageais R iseleaf RFAR Y peonists is

medlat?&gy pgoptgtu{gtf% glg cr> %c{ogl‘feﬁlﬁfé@eggglf'ﬁHBQP%ﬁé ;ﬁﬁ%h%ﬁ ?@0%1@(4 may be
useful it thy treziglenf Sf vhacilapdegeadaratiofh: (SeaBishopMBalley € &t HaB(dl (CHem.
s_cooled to O OC, and acetyl chloride (O 91 g,

m.) wa
274(241'2)7%30“0% 9%8ded. The sol ution was all owed to warm
[0098]t O antyent: 1 @ife%@ elﬁﬂ tehlrsrt‘l?lg %é@énﬁﬁetﬂbd&l&rgaﬂ%ﬁed to the

suspensi on the materi a rom Pa i n et hanol

treatmerit or Wel&dﬂmf typantl didbetesising p ealhvaispdipabmd aftthe wfvenfion either
for four hours. The reaction was allowed to cool to
anbi ent tenperature. A precipitate was present,
isolated by filtration, andgconbined with materi al
from another run. Chloroform (4 nL) and 2 M aqueous
sodi um car bonat e were added, and the m xture was
stirred for six hours. A precipitate fornmed and was
isolated by filtration, washed sequentially with cold
wat er and col d hexanes, and dried in a vacuum oven at
60 OCto prow de O 85 g of I-ethyl 2- rrethyl

S o ~




Exanpl e 12
2- Et hyl -1 - (2- met hanesul fonyl et hyl ) -2i 7- pyrazol o[ 3
wdqde08ospearsol i n-4-am ne Part A Di ethyl oxal at e PAPUS2094/032552
135 mmol ) and 4-net hyl t hi o- 2- but anone (16 g, 135 nmol)
were added to a solution of potassiumtert-butoxide
(13 g, 135 mmol) in ethanol (97 nL) according to the
alone ofvixt pryvabigaliany Vit @ ssaendiierapguis agonhspieded fompahitdighetic agents
such asﬁT‘ﬁm lin(,: S\ﬂ?dngrlu(ré;a% é% '|)’ g @gn%xg%g%ﬁ% @g,eéh?ﬁp%& , 200

wer e’sequ € S0 Fon ffom

acetohdRandidé) toldfunid € SUbluridg, Gipidnaidattinvesid)odigehnides, . Gnetformin
and et hyl hydr.azi ne oxal ate (2?8. 3.0,..135 mmol) S
(Glucoplpgs® ) -eRicotidese siPubibars facribgseyibiazglidiapneepyiougss: e.g.»
rosigttfy (A pnciAg, EGARL LG (ERRE) Mok nd (o RAEF Nk dcd in
combiration,ghé petttionen dar adnedistee d cpmbimtior of Gattheragentic agants) 0s
. .sodj um car bonat e was added to adjust the residue to pH
adminigfration pap fe &79UALladded. The ni xture was extracted with
di chl oronet hane (2 x 100 nlL), and the conbi ned
. gt AMpISEQEr e washed with brine (100 nL), dried over
sodrumsulfate, filtered, and concentrated under
[0099] r educ dReageres and wiveptsaised belpwi aap be ableinsid) fraga sorgmercial sgurces

i |  silica . !
such a?i%h.fl%gtlhy mg%gt at ﬁ‘é’x anes "ZUép}r\jc:iv il_%e é gb éé:ttljglfwe é%eyt?Prded on
a Varidn-@éminli 460 VHz NRMRyiesttbmhatoy | Sikhifichntl peaks are tabulated in the order:

- pyrazol e- 3- carboxyl ate as_an_orange oil. Part C nCPBA
numbey qurgtogl,s, myltigligins, singlg p%ﬂu@}et;vsag'lpiﬁa%»cﬂwaﬁetm pyudHet; brs,

broad %u?gét@t% 319(11 gﬁd(pgﬂﬁg{nhs%ngﬁ* ifnaI-rI]ey Ze(t Z?il gilelctrospray ionization (ESI) mass
spectrobhqiyraablsis-vascanbied @t sHESles-Rpckad 1100 S electragpeayi mass

of 15 m nutes. tion .then stirred at
sPeCtroérf‘PnS‘?réﬁfngttEﬁ%i’r@B ?’g{ﬁg OrEWN%{I%?yand partitioned
[00100pet WeavTa&hb RN e afg-r}e}%@l‘ﬂ&ll RahFAb nBEYER Sharge. The
Sodi um carbonate (100 nlL). The organic |ayer was

compogepwes diseplveddinwasthang! o @. hmg'mhend 10@icraliter vhsiieiyseshwith the

: di syl fat filt d ;
aatves S A b Bt 858 B0 SABEEE B  B G, e
compoGfd tlld 66 bRAIREeAGH eRNbsive TS hfode dRind EI UbdtbitriteAvater with 1%
ethyl acetate) to provide 4.6 g of ethyl

acetic gcidpnife-dsliyery pelyenin dde comnpgunst apypld) also be analyzed in the negative ESI

: | at: ’ jd Part D Th
mode, BRSO R R B O BBl e to
[00101] r eat Xtrhypowded ditfihaetion dalygBtwispesotrhahydigt Hghinadzu XRD-

H pyrazol e- 3- car boxyl ate (4.6 g, 17 1) with
6000 Xaraychavsier A HRCINEIST %81@@%9504 ra#wéog-oﬂ*ﬂg})qﬁ)aw%ﬂ fiedacsyXray

. . . . ; i
tube Vc{lf_ag% %gtfl h%ﬁﬁ@@gng%‘%‘;sﬁgg lﬁ%l{)\hn%(ﬁ%, ?TSBEBW(:W? TheQirince and
scatteridgplitsazat eet3t ¢ rabhd Xlmnieckaviag sht win seeatgbifitem, Diffrctedwadiation

m xed W materj.al fromangther run,  Part E A o
was el PR R P B e Pt Go i goagrat 3%min (04
sec/0.0EX 88mL; SHoMAR JWSRR us@. t A 8Bfcon standard was analyzed to check the

_ | - ethyl -5-(2-met hanesul fonyl et hyl)-1
instrumeny plagronent 3 Detir ooy aohletted(a@d 46alyzediusing XRE-§00R v .1

hosphor oxychl ori 10. . .The reaction wa .

(00102f 125 C IR eSHS RUTRPE, Whreramielirhomil e oG R SrmiBipmsa vine

a TA im¥yrihextstBfféd3htidtscinintorinéreXnpichibatet oFithegh indif standard.
m xture was stirred for 30 mnutes, and the

Samplesveere placsd B dlasugbiammie sy apd coveed. oparaples wersieauiliprated at
water to provide 3.1 g of
| - et hyl - 5- (2- net hanesul f onyh et hyl ) - |
H pyrazol e-3-carbonitrile as a white powder. Part F A
nodi fication of the nmethod described in Part F of
Exanples 1-4 was used to treat a solution of
| - et hyl - 5- (2- net hanesul fonyl ethyl)-1iJ-pyrazol e-3-carb
onitrile (3.1 g, 14 mmol) in acetic acid (27 nL) with
pot assi um acetate (2 g, 20 mmol ) and bromne (2.2 g,

. o o, . .




pressure. The crude product was purified by
chr omat ography on a HORI ZON HPFC system (651cartri dge,
webasiossy7ani t h 80: 20 hexanes/ et hyl acetate to pPOWUSE®04/032552
17.43 g of tertbutyl JV-(2-pyridyl)carbamteas a white
solid. Part B Under a nitrogen atnosphere, a solution
of tert-bx y | N (2-pyridyl)carbamate (15.71 g, 80.9
25°C amdridafedaumndlen Ntrggen purgeabe pentesilng rase ol &ieainnp tea final
A . 3 g, 218 mol) in THF (400 nL) was cool ed
temper%twe%%éé n-Butyllithium (81 nL of a 2.5 M solution

[00103] N hexRpes) eyrREnrdGed fRfapW Sendetalaripely ods pérféihed using a
m nutes. The solution was stirred for ten m nutes, and

TA instrppnts RE 0B defferensisl sasnpiaig oplesimeless Samiles W eaRipeqdon aluminum
samplef-ll_)lja"ﬁs ér?do cﬁ;‘e)ed EQ&ng‘BC oo+ Qﬂnﬁ\ﬁﬁteﬁ@ 7%1‘&6)89‘[68 Cnaditd fif Qen

ours agai n
purge a‘fﬁ icostpeledyle 000 ACENITH t6 adinaBfhperatwk pf 286°Cadded over

(001045} e Mioee S AASEH 0B Sia atens Fllsoed ey B G DL epor
Sorptlo\?\,a%sﬁﬁgiéém:@é) [ﬂ)ﬁi d é&gﬂﬂ%h da VY&% LacRAldver 4 i g@% 9‘26dto 95%

rre 300 L), isol
relativef lildmmay (‘e ’)vrﬂé h%d{mmﬂamﬂsemﬁyﬂ nigod Mrpvagﬂj Seatdes Wemdlot dried

ai r-dri ern rovide 2- r 0 .
prior iy b BRRYTH e SeoBy oY pPGre los g 00 09 weiehl,
change%ﬁ Isi sHinufRRIWitla Mak BhithicqiliBFatién ke of 3 hours if the weight criterion

but oxycar bonyl am no- 3-pyri dyl boronic acid (7.27g) and

was nohyet.ogata Wﬂnd: ooticgere¢tad forithe mitked muligtungepontsnizaidhe sgmples. NaCl

ef | ux f m.nut ol uene (50 nlL) was added, and
and P\{Phge@d’lse/cg ngnﬁgﬁ%%fgﬁ by distillation. The
[00105] esul tSoﬁﬂmﬁ% kle¥@én ﬂm&swogy SBEM) wad pérfafd aging $h&EI Quanta 200
pH 8 with the addition o M aqueous sodi um

scannigelpesran Microseeps: & LTS ﬁgldsigteetor Bias wepsl wdpclomt Yagtiayg mode. The
pole plg&éﬁ’;ﬂﬁ% ﬁﬁ{%m%?%tﬂfa% %ti@?)e& Qrif: a}‘l% ééﬂF}jl %coﬁ@ar?‘detegﬂ'f tol?. Beam

net hylp
voltage yped frb@-437 € &Db@n lahd tHe&héﬁbér%)rgssu&Gaﬁ)gemﬁ:dm 69 priefa8 &dPa.
as described in solid sodium.car iate (1.6
Image gesolpgioppes ) 024 x 96¥o§aﬁshes (Nflé? nrearedhior PRy PY plagmgaiall

amoun G P Ao R e e iy

magnifiegioh using WS Thstatiads.aDatb00as@Gllenictbusieg nTmr bigkhnumber 1564 and

at nos fo 5 urs. Additi I l.adi um (1]
analy g Gk & 113200k, S8 s dirders e SRAHESRR e lagtated
upomﬁgal@dt@adgggh}onv\ere added, and the reaction was heat ed

at overni ght. The work-up procedure described

[00106]n Pa rThe@obﬂ-sataw@ae@ (IRMspm@a Wete| abiadieed uping Pelim-Elmer 1600
bt d 0
infiare] D5 B 13 RuP R R e PRI i e

isolated by filtration. The solid was purified by
chi Oek, 18] IOSWT@SMFFPBMB@MOﬂO+M

h /
oo er e by FEuRN e Bl A
methodd 61I§§'ﬁﬁilteat eg‘ct)ﬁ‘lp&%d ﬁﬁehﬁ'ﬂhﬁﬁg ﬁl@thé&sooﬂ%)ltheﬁ%h%gldta@dﬁlon

tratlon air-dried to DTOVI
salts oﬂﬁﬁnpxgmdfl 02 -arﬁeddsglmbdd beowy still other alternate synthetic methods W111 be

r razol o[ 3, 4-c] [ |, 8] napht hyri di n-
aPPafe&“%Qprﬁﬁ% gé%a\l)‘ﬁﬁ‘i‘et*gty powder, np >250 OC. MS (APCl) niz
256 (M + H+; Anal. Calcd for Cl14H17N5' 0. 4H 20 C,
64.05; H 6.83; N, 26.68. Found: C, 64.04; H 7.27; N
26.70. Exanpl e 16 2- Et hyl - 1- (2- et hyl propyl ) - 2
-pyrazolo [3,4-c][1, 8] napht hyri di n-4-am ne
Hydrochloric acid (15 nL ofs{LM was added to a
solution o 2-tertbutoxycarbonyl am no- 3-pyridyl boronic
acid (3.31 g, 13.9 rnnol), prepared as described in
Parts A and B of Exanple 15, in 1-propanol (15 niL),
and the resulting m xture was heated at 80 OC for one
hour and allowed to cool to anbient tenperature. Solid
sodlun1carbonate (2 69 g, 25.4 rnnol ) was added with




cool to anmbient tenperature. Water was added, and the

resulting mxture was extracted wth diethyl ether.
wab@sossed ned extracts were washed with water PGI/K$2004/032552

dried over magnesium sulfate, filtered, and

concentrated under reduced pressure to provide ethyl

5- (4-acetoxybutyl)-I-ethyl-I|

H pyrazol e- 3- car boxyl ate, which was used w t hou

purification. Part C A solution of the materi rom

Part B in nethanol (150 nl) was treated wthg

hydr oxi de Q)HnL) a,eeﬂf;mhrcngmttoeenaenaodl fi cat| n f the
nethodi]i

reacti OrRAAE heat edc%%ﬁﬁﬁ‘?c’gﬁ DigE. 6995 OCowed to
cool to agbient tenperature. The nethanol 3pd sone

wat er were renoved under reduced pressure, and the
remai ni ng sol ution was extrMleted with chloroform The

NO,

conbi ned extracts were dri over sodi um sul fate,
filtered, and concentrate der reduced pressure to
provide 18u@i g of |-et h§l -5 (4 hydeaxyiumoytzprebutony chioride
H pyr azal e- 3- car,box Oas a dark—etH—that—was—used
wi t hout puprd ficatio r# D A nodification of the

met hod ettestTHFed i n Pary™ E of Exanpl es 1-4 was used to
treat |-ett¥f-5-(4- hydﬁ ybut yl ) -1

H pyrazol e- 3-carboxam de (18.2 g, 86. 1 nmmpol) with
phosphor ous oxychl oride (60 nL). The reaction was
heated for three hours before cooling to 0 OC and
pouring into ice water. Thg m xture was adjusted to pH

12 with the addi © aqueows sodi um car bonat e
and extracted w _sThe_combi ned extracts
wer e passed through 5 ICayer oHos a gel (eluting
first with chlorof orm and then W 1 1 hexane/ et hyl
acetate to provide 10.
-3- carbonitrile
3-(2, 6-§n£h‘io:3ﬁh-%ﬂ9 Lﬂlﬂéb}n‘t) £} gl'ﬂ(ydlr%ﬁ'ugl?% : | S

[00108} pyr e Blydroxyqeinelans (Dr Gpr@a(eﬂ@ce)rgmgm ﬂ@ mﬁ%ﬁd}lr@/@fsN aumann et.

B e R

dissolviel €n DAZE {800AL I8datgdrith EA6RIM Egbbnaad (7a47R) AL h at 60°C. The
tenperature. The acetic acid was,  rempved under .reduced

reactiopmas pereed intedee water 90wl whs resaltnpofhwate Becdatswaser

f t
coneo B A0 FpsGl Gl o MG AR RO 9A) e
for useaq eonkext kayBon.was extracted with chl or oform and the

10010801 ar 60 NRIRERC B Y E RO B iZe ol DB s Crihsdgs (@ 186

r I 0 hfmhed by
Hz, H@hfgﬁgsrggzr%%ﬁyﬁgﬁ&laHF@ﬁXQH)Hg%QCO sdyg\ta%%n%llu ing with

25 DGR SRS Ab S PAEEBPS  LC,,

[00110]pyr aZBd e s@utiam bfcuintpouhé IT (B ¢) ifr ethadoli Tidwatsr| (adio d0i20:10)

was ada% M@?xﬁ giﬂg{iég ?33%1}14.&5]' g%wdlered 1ror1T1T8 4) g). 4?ﬁltsarrsn%ture was heated to

reflux 'f’Jr' §1€: fi*hk(éeﬁgg Milkﬁ%‘&ﬁ%QE&Pﬂﬁéer Bﬁ‘bﬁgﬁﬁ‘@é}ﬁé fd &dHcenedtel. Mhe residue
du )

1),

was dlEﬂoé\[eﬂzn dibyh ecmyatpmbwﬁhné »pth@antei NeHCOr oluiign followed by water
nmol ) were added to a solution of
4- br ono- 5- (4-chl orobutyl)-1-ethyl-I H pyrazol e-3-
carbonitrile (2.1 g, 7.2 nmol) in toluene (45 nl).
Ni trogen was bubbl ed through the reaction m xture, and
then the reaction was heatgg.at 110 OC for 48 hours.
The m xture was filtered through a |layer of silica ge
(eluting with 3:2 chloroform nethanol). The filtrate
was concentrated under reduced pressure and di ssol ved
in ethanol (36 nmL). Hydrogen chloride (5.4 nL of a 4 M
solution in ethanol) was added to the resulting
solution, and the reactlon was heated at reflux for

a o - e o



2-[4-(4- Am no- 2- et hyl - 2H pyr azol o[ 3, 4-c] qui nol i n-
1-yl)butyl]isoindole-1,3-dione Part A Potassium
w@bhdosasiomrd de (954 ng, 5.15 mmol), sodi um i odi deCT/LISD04/032552

ng, 0.86 nmmol), and DMF (5 nlL) were added to
4- br ono- 5- ( 4- chI orobutyl)-l ethyl -1 H pyrazol e- 3-
carbonltrlle 0 3.4 mmol ,. prepared as descri bed

and thepbripg, Fhe sa @O@fw |0<¥er119§gnealﬁal yhiaterand copesmiraied to afford
heat m nut es under a nitrogen

comPORt m%g eroefilg}ri:l g?wg\eé ‘"0 cool to ambient tenperature.

[00111\at er EBNMR jn @S dSR46addI=0teHr. K, 8i0D¢ (e} KH)J 179 18,

160, 7844 (o soake. b TR L2, ol 6ol s ald B,

resulting solution was dried over sodium sulfate,
2,4-DidhlonoeNd3,5-dinklorerdaninclinstylonpephenyilhentenesatfonamidesi 01)
[00112?”3' Y iy éﬁﬂ%ﬂ&ﬂh@ﬁﬁhﬁ@ﬁ?&ﬂﬁ% Eﬁl%}db%ﬁfe%éﬁlfo hloride
ndi cate at starting matefial was present e
accordinglio do1mst1dmadaatednbdwgah qnmtmmﬁd @01 pht hal i m de (1.27 g,

roon13f s YRR deetion 30b Bt 5. Sroad Hot e Vaper 2 €b.

J=8.4 H%)? 3.085 (@added, J—%M‘thﬁ ©07983¥HE %,p&l%%i)gl\’)@%mﬁﬁi,aﬁ@dmw (2H,

tratlonto provid : g
m), 7.52<(bHotdpI+6.&1 Ryiz)57.446 (L syl 7. 364dd bl dyl=2.4 Hz). MS (M-H) 511.0.
pyrazol e- 3- carbonltrlle as a gray, crystalline
i d. Ray Bpeny by iddielt hal i m dobutyl) -1
S7O|t)%/ra b ﬂI 84 mol ) was
[0011411 r eat etﬂsuvg mhthadﬁﬁnﬂlaphﬂmthh@nab JaBial. Oyahti. @7011Q053142956
84 nmmo] ), potassium g}osp ate (2.56

(1995)n%9@nr)0un@#%(ﬂymé?ﬁz§ﬂcpwmet9€é@m bisy 1bvts<aﬁlaFF€soygless o 1 v

ns PN AISIASNESE, (PR Dn B3P m d otonmg. ,
nmol ) according to the nethod descrl bed in Part F of

BAnp BXAMPIRG: CRASTARLRGATROXN QY for 24 hours.
Fol | o ANHECH S AJUT IOF CaNMBOURNIA 10kcrystal | i zati on,

157 f 2- 4-
00118, 7 oy 181 i G LG SR ) o aBpepd 101 prepared
accordm%' t8 'E%au‘ﬁ?l% Olkedph et %Sﬂ@l‘?‘fé’&u@ﬁﬁ%& Ssed Tor édéctdh 6r0C.

for C24H23N5CP: C, 69.72; H 5.61: N,
compomd H4to cpopaund Bl \w sausrpenaled 51695 Liyvarmesthenol. cAbews1 24024 21%

noetd
NaOBt i b BRI o G i thton. AgRRAT 145 aobar
concenfrated BICIN&! 3el)) Hﬁﬂ)—rﬁlﬂ%ﬂh’ﬂh@l wasaddet a6 ﬂxedvafﬂhcmldti@ﬁ and allowed
literature procedure, Eriks et al, J.
to slow| e to rpgm tgprpgrapa.glhesglis mﬁcmé@feowwlle%ed ‘75 V@cuue) BHlfrgtion.
)
The prffich wiE SRS vatEG 1) AR IR Srecin MAHEENAR o AT e
produchads diisdmidee eacutiivestl P C ox edrstant QvBighBSf 31 9. "ﬂieﬁanyhydrous HC1
and a suspensi on_of 4- aI | mi.do- 2- but anone (46.9 g,
salt Ofeor?ﬁ@mﬁib‘loﬁ W@ér"@“@’éﬁ%‘?ﬂﬁ&w . The reaction was
[0o116}tirr q%?éalt@ﬂ?bﬁﬁéoﬁnﬁ%? rf&rrﬁérdesnfa‘ﬂrrhgmﬁoﬁ%'}vs%ls €r needles. SEM
preci pitate was esent and was 1solated by filtration
showed plapﬁscw pdema&ic plargclg$ 86 phowed varying endothermal events of, for

L

were bPRdhal ahestpibderfukion Canld ndt B cdanBl.eXRPD sMdsed crystalline or

fol | owed. sol uti on of ethyl

partially cqysialinoratipgiit-hal i ni dohexanoate, sodiumsalt (37.64
g, 0.110 nol) in glacial acetic acid (160 L) was
cooled to 10 OC before the addition
of et hyl hydr azi neoxal ate (16352 g, 0.110 nol). During
the addition, the reaction tenperature was nai ntai ned
between 9 and 11 OC. The reaction was conplete in two
hours. The crude product, a reddi sh-orange oil, was
treated with diethyl ether (150 nL) to forma solid,
whi ch was isolated by filtration to provide 26.5 g of
ethyl I-ethyl 5 (2 phthaI|n1doethyI) I

o o o, - e ~ ~ AN




chr omat ogr aphy on a HORI ZON HPFC system (651

cartridge, eluting with hexanes/ethyl acetate in a
w@e@diozzor4 f rom 70: 30 to 35:65) to provide 4. 35PQr/u82004/032552

rt-butyl 2-(3-cyano-4-{2-

[ (2, 2-di et hyl pr opanoyl ) am no] phenyl }- 1-ethyl- |

ap razol - S%F%eth car barmte containing small anounts

f %5' ﬁ@A'LUé WION Q¥oyr azol - 3-yl) et hyl ]
2 1310 ¢ ¢¥hno- 2- et hyl - 2/
ra tyl the 0
L %%%?c‘f%a‘félﬁ%g# 3 R i ofhe e

HBr (3rey) invéBariol Eaind)dway ddded adi soiutiontoffhi fraé blese (féhﬂmﬁéo)mlﬁmdd 101
. heat eTI at 100 _0C under a nitr oggn at nosphere for 3.
(1 £) inigng] (el oBehl o eaf STERRIAA 01 O438 PIeparca B Qe to
Exampl¢TTREEH Wiek an 8RE1 0% LA IAC LSS FRIMIGLBARbuRHHES
pressu e residue was partitioned betwee
compomtd Hi.oTbe rasahinhgloidan solufidtrewaplemdan hayHraswes bathpmltlhh gdhite

extracted w t.h chlor form
brecipiR i B0 T ADE UMM R AEON ORI E MRS S e ghsmpgon was
heated £d lletf@rfneg cle@ B LARAC aHid R Rn4REllolvedHr&sbl ero%ﬁm{@;acﬁé%@d flask
crude product was purified by chromatography on a

overnighorRp zhxie (H@@g)svsnemleatadm Ewuuma fﬂget,lorearul drnsgl twcpmstant weight

under V&?l&l@}r‘loihel isad %ﬁlco?q;%)h}ngmt %%y&\&/[ﬁoanﬁ%)
[0011srpyr azpbodalts 6f§drﬁptbd’1h@|lloll-fbnﬂéld)&§§?élé ah@SEMP Hiidthed plates. DSC

carbamate as a white solid containing a small anount

showedendgthesmal eveaistof P5hitand geh 7 Chifenm asingl smpds, and g0 gathalpy of
fusion §f’ i(ﬁg ?@h S %g{%ﬁﬁilo%r@o%ﬁnﬁ%g&gs EQunadReh %i'ug tb Qafmple melting.
XRPD shepyeberotallide ér Pilﬁbﬂljfl otyistalline phitieldsy| tert - butyl

carbamate (1.71 g) in ethanol (10 nL), and the

reacti at one hour and cool ed

t’e a @Wﬁﬁ@? iOlte for med, and the

reacti IMPOUNBAEOIThe solid was

| at

00119y g %HEE’%%‘S%W%%@E%%% R TipRRer
p-toluchiegwplana zﬁ:[uBmd)nol})qiuatnéél bg-24eqaum etbanol (5 Sml)/ water (1 1ml) was added

i.hyd d 2 1 |, .
to a sofytig BE e iR batSiors R R PR TELEN 4O Fotnneed AAlN" F5r te
examplee%mfadﬂ'ﬁ@ 199 %a@p? d accordlng to Exam Ple 1 except that an SnCl,

- (2-am noet -et hyl - 2H-pyrazo qui nol i n-4-
reductlgmzwag ugfdhipd rqg%ptu«m q)fd:@n(ppgn to@omomtd)ll}l ¢lnfkture was heated

| | 0.
toform (L ERERHRRA SRR SSRGS et Cipphusnth Rt Buprmoyd wnder
a streathif nitfdpen AT $walte @fé@ éﬁ’ﬁte Heeaheippatine., Rawamaihf ewadlspedsion
rops of water were added to each

st and over ni
formed %@?artseb@ona%ncft Was @,llﬂWFéirf@ sthwith slewieogling farg@iuen The solids
e
64¢g scﬁlpi wnh HPhD)ingipoingo 2 184220°€. Fhesetwers kasnxpeaed ﬁrmhzﬁﬁbl (30 ml) and

heated By sSate ARR: 395 cRplineohe sl Pasrapned S dnehuder vacuurn to
give 6. B9 RLORA (vith rhelafk boms oMl ROFD] ﬂ%%@;ﬁ%%ﬁ%@&hﬁm 101 was

evaporated to provide the trifluoroacetate sa
confirngielty MR onmpound. Col urm:  Zor bax BonusRP, 21.2 x 50
millinmeters (mm, 5 micron particle size; non-linear
gradient elution from5 to 95% B where Ais 0.05%
trifluoroacetic acid/water and B is 0.05%
trifluoroacetic acid/acetonitrile; fraction collection
by mass-sel ective triggeripg- The tabl e bel ow shows
the reagent added to each test tube, the structure of
the resulting conpound, and the observed accurate nass
for the isolated trifluoroacetate salt. Exanples
23-33SALTS AND POLYMORPHS OF A POTENT ANTI DI ABETI C
COVPOUND 1. REFERENCE T O RELATED APPLI CATI ONS [ 001]
ThIS appl | cat| on |s entltl ed to and cl ai ns beneflt of

s o o - . ~nd NS A — e~

V?éﬁunhto obtain



nodul at ors as pharnmaceuticals. The nost useful of such
physi cal and chem cal properties include: easy and

WO e@sosecs bl e preparation, crystallinity, PCT/US2004/032552
non- hygroscopi city, aqueous solubility, stability to
visible and ultraviolet light, low rate of degradation

under acceleratedstabilitx condi tions of tenperature
[00120hnd hlﬁﬁsﬂliate’)ﬁaltﬂi elgomporng 01 famed p%taﬂ%ﬁn@SEggﬁlw&@ﬁ irregular
prtil SR U g G0 AR 200§ 910885 By ofton o

86.76 JGLr XRPD dhbaedesstallineal pyrtiatig episallire paidls. of conpound
101 are described in U S. Application No. 09/606, 433,

G R R L PR 57 27 ™

phar sted in these

[oomfﬁg fggglllgc %@pﬁo@@@@% %sahagﬂf 8?*{ Elﬁélﬁ %?% %yaquzmn of Form I

the besyliater st oft@miymning 1 0hfmmthe frog bassad bompounqoﬂﬂs fPronpooind 101 was

s R SRR BRI i B PREDRSREN . 25

benzen@gh@ﬁﬁfboic‘i’d'ﬁfaﬁ&'sgﬁve&fi@ thh&h&Rl, tagid ‘ﬁﬁﬁ biheRb1fsbRMon was added to
relatively nontoxic organic aCids |ike acetic,

502¢g mimlrﬁrmbase comphiudyiOil ¢ Foushad ¢xamphaiceinpoundal Qin\iv@s prepared

umari ¢

sccordifE 1 B himp 1o b ERE L HORICE e R R Teb ign ofpampound

Il to cdr@dt@ﬂllﬂ BicnixRirb &ae sidbddositic 5 mikeiafol, and eddigamhethndd fvas
gwgstlon t hat an% of the described salt fornms of the
further a@ togt otpd o2 2mdr dhempdpiegyasthsated éo frped complelg solutigw and

h l of

then sk UL BRL 301 R 5,57 5 S oMLY BB insed

with ethimle. Thus, the present invention addresses the need
for potent PPARgnDduIators and the need for inproved
solid state forns of PPARgnodul ators for manufacturing
and bioavailability. - 3 -4. SUMWARY OF THE | NVENTI ON
[0011] The present invention provides novel salt forns
and novel pol ynorphs of a PP AR7 nodul ator which are
useful in the treatnment or prevention of conditions
and di sorders including but not limted to those
associ ated with energy honeostasis, lipid netabolism
adi pocyte differentiation, inflammati on and di abetic
condi tions, such as, for exanple, hyperglycem a and
hyperinsulem a. In certain enbodi nents, the pol ynorphs
are polynorphs of the salts of the invention. The
i nvention al so enconpasses both hydrous and anhydrous
pol ynor phs of the P gnodul ator. Wthout intending to
be limted by any particular theory of operation, the
storage stability, conpressibility, bulk density or
di ssolution properties of the salts and pol ynorphs are
bel i eved to be beneficial for manufacturing,
fornul ati on and bioavailability of the P AR7
nodul at or. The invention al so provi des pharnmaceutica
conpositions conprising the salts and/ or pol ynorphs
and nethods of their use for the treatnent of, for
exanpl e, conditions and di sorders associated wth
energy honeostasis, |ipid netabolism adipocyte
differentiation, inflammtion and di abetic conditions,
i ncluding, but not limted to, hyperglycem a and
hyperi nsul em a. [0012] The salts and pol ynorphs are
formed from conpound 101, which is described in U S
Application No. 09/606, 43335corresponding to
i nternational patent publication no. WO 01/00579, and
in US Patent No. US 6,583,157 B2, the contents of
whi ch are hereby incorporated by reference in their
entireties. Conpound 101 has the follow ng structure
(1): I A (I) 101 In certain preferred aspects, the
present |nvent|on prOV|des benzenesulfonlc acid salts

o A N A o 1. i




[0021] The term "nodul ate,™ in its various forns,
refers to the ability of a conpound to increase or

wale@smd®es t he function or activity associ at ed BET/HSH04/032552
particul ar peroxi sone proliferator-activated receptor
preferably the P greceptor. Mdul ation, as descri bed
herein, includes the inhibition or activation of P Rg,
either directly or indirectly. Inhibitors are
conpounds that, e.g., bind to, partially or totally
b QCk SNHﬁU|atI0n decreg at=¢\-D®vent, del ay

1. on I naetivate, iti ze, or down regul ate
Skgn transductlon e. . antagonlsts Activators are
conp@unds that, e.qg., blnd@to stimul ate, increase,
open, activate, facilitate, enhance activation,
sensitizg or up regul ate signal tfansduction, e.g.,

2 s. Fur t her_nodupAaty 68 ARg r ecept or
53 Aly is intended toca tagoni sm agoni sm
parti@l antagoni sm and/ or pgétlal agonii sm of the
activity associated with the P Rg receptor. [0022] The

term "conposition” as used herein is intended to

enconpass alproduct conprising the specified
[ @ and_in_the P mounts, if
s well as | produgt Jwhi ch results,

f i e rectly, roﬁngénblnaﬂmon of the
speci f4 ed ingredients in the‘%pecified amounts. By
"pharmaceutj cal |y acceptable” it |s nmeant the dil uent,

ex0|p|eqt r carrler nust be canp tible with the other

4'||e em SF noto del eterious to

e B, @ﬁereof 0"3 T
"therapeutlcally effective a nt" refe o kbe

amount &f the subject salt or olynnrph atct wi | |
elicit the biological or nedical response of a tissue,

systen1 an| | or human that IS belng sgught by the
r ese Q tqprharlan I 3 SO.H
5'c '/ ha o pr evi rita

of ~or Mal #evi‘at § % nengtent one” o
synptons“bf t he di bei ng treate@. [0024

's lr1m§§ﬁtthg?1%] §f g%lsnog%% ?0# Qcéogﬁtaéjg)e&?a%ﬁﬂ@ f%]%ygi h as

(e.g., humans), cows, sheep, goats, horses dogs,

%Ed:tﬁﬁﬁtﬁf%%%@a‘& ﬁiﬂ\hﬁﬁﬂhﬁsﬁgooég] E%ﬁfee{ rm
al ky ubsti tuent,

[00122793”5 T}H@Eﬁ&ﬁplebtbe«w@s%ﬁe;%&ﬁ}sﬁg» gﬂh%&lﬁ afa@boeanatersanshed

hai n, or cyclic hydrocarbon ra or conbi nation -
compovlnd 10k fronf precusarh tonegynpivamnd 401 yAétatnatean@hodSmf igathesizing the

sat ur at d ca i ncl ude and n
besylafEZalt 9REERIR Ry e SR AR wil b AEBMY o §sRlLig e
art.t {i.e.,C-C neans one to ten carbons). Exanples of
sat ur at ed hydr ocar bon radi cal s include groups such as
n- propyl, isopropyl, n-butyl, t-butyl,
3hydﬂﬁ%ﬁ“¢ Pﬁ&@éc butyl, cyclohexyl (cyclohexyl)nethy
[00123yc| op%/ -amjrioquineline (ovie theghiazeninm saitrstas cofvertedio

exa hexyl, n-heptyl, n-octyl, and the
-hy¢@¥¥&gnéaa Eﬁggtu(%¥ggLalkyl group i s one having one or

nore doubl e bonds or triple bonds. Exanpl es of
unsaturated al kyl groups include vinyl, 2-propenyl,
crotyl, 2-isopentenyl, 2-(butadienyl),

2, 4-pent adi enyl, 3-(l, 4-pentadienyl), ethynyl, 1- and
3-propynyl, 3-butynyl, and3ghe hi gher honol ogs and

i sonmers. The term "al kyl," unless otherwi se noted, is
al so nmeant to include those derivatives of alkyl
defined in nore detail bel ow as "heteroal kyl , "
"cycl oal kyl" and "al kyl ene.” The term "al kyl ene" by
itself or as part of another substituent neans a
dlvalent radi cal derived fron1an alkane as

N 1 L T T L IS 2N 1S 2SN 1S N S L I 1 o I D 1




[ 0032] Pol ynorphs of a nol ecul e can be obtained by a
nunber of nmethods, as known in the art. Such nethods

w0 p@b0s®74 but are not limted to, nelt PCT/US2004/032552
recrystallization, melt cooling, solvent
recrystallization, desolvation, rapid evaporation,
rapid cooling, slow cooli ng vapor diffusion and

Lon, Q0 eC s for characteri zing
3-(2,6 gb‘fqﬁ?‘?é)r‘& RLP ﬁ’&'ﬁﬂ%’@]) q-o[lu't"h ot linited to,
[001244i f f eBeHydmb(quaoimer@) aal b2 Bftﬂblnlyro( -P8@obedzena wepodnsilved in
dlffra S|n | e _crystal X-ra
DMF sgiipefGae Srbpis Brfe-a5en Fudton syt oworenck and

3-(2,6-CRARR %Qﬁ&& bﬁéﬁ‘cﬁ@*quﬁ@hhékﬁi@@?%% hot stage opti cal
m croscopy, scanni ng el ectfon m ¢roscopy (SEM,

ectron cr aI I Q ant|tat|ve anal ysi s,
3,5- dlcg‘i ro-{? “lg? )asp%%n¥IﬁE‘ urface area anal ysi s,
[00125 ol ubiTletnitre ﬁunthenalﬂyl df Eﬂ(%éﬁﬂhqllﬂorom gitrogiheBoxy)-qlitnoline (4) was

catalytigh{Ip Sebaed gler nBirogrowie o e 6y SRR GbRrtionsinpiigh 62
1% plaﬂl 2, %nMﬂﬁ%h%aTUogg Qtiaﬁls%s%s n%fbh‘iﬁ%fﬁy o Qt doe The

vent I's water erm "deSol vat ed

matenﬁ@if%&fe&hed @306 e‘ﬂteftelrtbnongh Ceﬁter Q“hé @ehtecwmt/@dhecﬁ omhn 'THF, and
subst ance. whi ch can on] removi ng t

the ﬁltga&qs\ﬁ@f@ combiped agd P‘o@peteqfe@em 3 frﬂécfw?m (quawélflpml%y)

iperein, refers to a noncrystalline form
phenylﬁx%ﬁﬂ@(gbgﬁ% %@[0037] In addition to salt fornms and

R & eI TR A R S BT E i ST Ao
[0012d)er ei B, sudechidroue(quirmlinys-yiogy)fphedyhoimes(Spivat ﬁ&n@@emm]lmﬂh
t hat readi |y underg g{ﬂhem cal changes nder

2.A-dichinreheprenssplapnydanends stloves by tepinet e hydpsblssts acid, to give
~di hi I3 r40 &
2L PO IR S50, SIERRY S B e i o
hydrochiorleaaly of compoind 184y ine30dbpietd. pr odrugs can be slowy
converted to a conpound when placed in a transdernal

e 7

o S|tuat El' the

[0012730ONPOUrKs e@irnﬁl@ﬁ@s’éhbgsf euﬁlethl;b at Haybe HRH tb Bﬁiﬂ@é%% anae
bi oavai | abl e 'by oral adm nistration whereas the parent

recrystaﬂng theshyideachlortvs sght of pmgpcn@yl 181 ionhaprechispr Gvegpound 101.

3,5- D1gf§ % l((laltr %)gﬁnﬁ‘;\%?o‘a‘{ Z}a) Srtl glt%ﬂe é};gp@é)ds 'ctcbr% d'%grt% ran{ Eeg 7, alpe

methylléﬁ@ wilotifle Whetradtd witopy- d@lﬂbftﬁﬁﬁz@hﬁﬂfoh?lchlo@lﬂe and 2 equivalents
ydrol ytic cl eavage or oxidative activation of the

of pynémd rTth@ solngor W@ﬁﬁm@enwﬁ%bn fhsrlllmqnaqfu%ﬁhyléme ehlopids rAufier

complé(mq;l]ﬁl d ﬂ?@re ctfcgm)ﬂg F%g Wtﬂ %le}elzt v@n%{}k%bf’l ur Q%ygﬂlot]%yqu a thick

foam. H&etfbu.m was boriskoleedin methyleee edorides Additidryof %dﬂnmlemabf 3N
exanp] S|nclud etld tives _of a.conpoun

HCI gqvecsl%gﬂcﬁ?ﬁ@wﬁ% 2540 Wﬁﬁfsg B tEafion; EF@@ ﬁ?lﬂ‘gﬁw"e%ﬁwaéh%"mh

methyleR& tiRbAdY 5}%% %Jlthl%a%lo rAfe '&?mﬁé uﬁ&e? %&m %%ﬁﬁffpiﬁius solid

one or nore of the atons. For exanpl e, € conpound
was ohtaiyeds eCarhoi, dilsahegwd Nutragden (Cadiboisigen Aealysa(@lﬂm inddeatddl that the

o 8T L 50 L

useful as therapeutic agents, e.g., cancer therapeutic
agents, research reagents, e.g., binding assay
reagents, and diagnostic agents, e.g., in vivo inmaging
agents. All isotopic variaghons of the conpound of the
present invention, whether radioactive or not, are

i ntended to be enconpassed within the scope of the
present invention. - 11 -6.2 EMBODI MENTS OF THE

I NVENTI ON [ 0039] The present invention is directed to
salt fornms and pol ynorphs of conpound 101,

conp03|t|ons conpr|3|ng the salts and polynDrphs al one

. -




and pol ynor phs thereof, display surprisingly superior
stability and hygroscopi c properties when conpared to
wothsi3®a t s of conpound 101. 6. 2.2 Pol ynor phsP¢D0&8D4/032552
The present invention also provides pol ynorphs of
conpound 101, a potent nodul ator of the P Rg receptor,

havin%iparticylap utility for the treatnment or _
[00128pr ev erdturiher mirifiatioi of e dydreghlaiidesaleeicompovnd A0k wasnwlthined

vy conSp NIRRT LRIy BEDGRE Sotaion. Doy

with M8 dhdresicentritin) Qe YHER KasOhs 4 Raite BYIRNt LPfhistdx@mple, the free
| ate salt of conmpound 101

ol ynor phs of the bes
base Oﬁ@mq%@a%ﬁ@e é@n‘@ﬁﬁ_ég@ﬁkdo Hoehysierhleredesalip Boatov o ther e
proced%%? ‘dééc*i’f%gd ﬁf@l%’sﬁex% thid .tb'é%sgd(f%r@'ta‘?ﬁ a@ik@éﬁ“ad&iﬁ% e &Ach
polrynorp (0] e Aventi on can e m roma

compopti®pal & dederildd Heesipound 101 {see FIG 1). Solid
conpound 101 can_be dissqal ved and then crystallized

(001291 om e fissiBpsne! eankawpdd 060 ) e sBEeaded B il avare

] Q [ o - :
cthano AT B 0TS 8208 ) SRR o ol fr: A
solutios alf 1 4l cafimpauiCLE13 equvaentg)iis 460 wddofuthriohens added to the

crystallized.fromthe solyent m xtures described Qhelo
warm SOl dng B RS RMEL ST C8P1 OEom Ay BReTRrE: The solid
precipit#OR8} cditcRASyEBRAH TBRitiont NBcRFEREMyad QUSRHIRWater (2 L) and
provi des Form’'l of a besylate salt of conpound 101

recolle¢ted by Milktianr Aftey-2fi3irging i iporductw drigdolidar Gacyumey yO 6 to
consta S ERhsda in CERENE I PO IORGEY VBT REDRYS e dnhydrous

HCI safiddflcoRbog@P@und 101 has a nelting point of about 180
C or greater. In a particular enbodi nent, the Form

pol ynorph has a neltin %pint bet ween about 180 and
269 C.Eﬁﬂwlaﬁ%i’% EONOF BAEy nor ph was exani ned
by di fBEDERATH [ HOUNB14ly according to the

tho <G ' aanle: i :

001307 o Eh Sl ot Rorh B8P DRGSR A o 2260 Bopo--13.5-
dichlorarttqaino En3 hdbpypladnyl JHsdnaenesiil fdmaimideHChprepired hcordihg to

and about  89.9 J/g. In further ephodi ments, the Forml
Examploy y B B}ﬁdrthlP{Hie %?é%%,ﬂ-éif%kgaw-[%?-d_ BN AGH-Fry Xy phenyl]-
benzensulhaRRPNIBET Ghf ESATHEPRD BELES e SiiTviAthe FRe bRl udig a sodium

FIG 5 using Cu Ka radi ation. "For exanple, particular
bicarbdmtafethylpskiatryiphrsicfeattion sohwient Separiteoneofithg angade daygr followed

by son B3t hate il Bisatl B RRERSus sl (B phrpmionsd 181 in sa

yield. _Sﬁdi‘ﬁﬁ% BoRNNQEin®gMndliné (25, the bVerhll PRIYSPIMB BeSAats Bt (6) of

i nvention has major X-ray powder "diffraction pattern
compope@ 8l wias d3%; two, three, four, five or six of the

-ray powder diffractian ttern-peaks at 7.0 9.5. .
roo131J,," 87 B Shastften S350 In BRnEIeR BER S Rpsfabina i times: one
batch fistded € iniiROSH Feeits I and Meo £ Basylaf0daytredichipeind 108. The other

invention has both a nelting point between about 186

. P

batch yaelded oy theaRernhHjnetymarphpf s hgerlatgisel pheampamngdfler n
peaks at one, two, three, four, five or six of the
X-ray powder diffraction pattern peaks at 7.0, 19.5,
22.0, 24.0, 24.5 and 28 2Q usingCu Ka radiation. In
still further enbodi nents, the Form | pol ynorph of the
i nvention has major infrared absorbance peaks at one,
two, three, four, or five of the infrared absorbance
peaks at 1567, 1461, 913, 895, and 881 cm 1. [0051]
Form 1 of the besylate salt of conpound 101 can be
made by any nethod of mekipg.Form | appar’ent to those
of skill in the art based upon the teachings herein.
In certain enbodi nents, Form | can be crystallized
from et hanol solutions of conmpound 101 and a hydrate
of benzenesul fonic acid. Preferably, an ethano
solution of benzenesul fonic acid hydrate (Al drich) can
be added to solid conpound 101 under heat to conplete

o o o I —




formsuitable for oral use, for exanple, as tablets,

troches, | ozenges, aqueous or oily suspensions,
walrepms®rbl e powders or granul es, enul sions, heeTUS2004/032552

soft capsul es, or syrups, solutions, or elixirs.

Conpositions intended for oral use may be prepared

according to any nethod known to the art for the

U EXAMPDE 10h REGR¥STAILIZAIHO0S OF BORMAY such

conpoWFITHE BESN CARESS ALGr@F QIOMBPOUNDdOls sel ect ed

fromthe group consisting of sweetening agents,
“flavoring agents, coloring agents and preserving

agents in order to provide pharnmaceutically el egant

and pal atabl e preparations. Tablets contain the active

ingredient in adm xture with non-toxic

pharnaceatlcally accept abl e excipients which are

SU|tagIe for the nanufacture of t bIets Theseg

m@y lge, forj%xanple, diflu such_as
Ropaty, sodiN n1carbonate ct se Idiuﬁ'
phospﬁwate oH @ m phate; gran 901
di si ntegrating agefsts, for exanple, com starch,
al ginic acid; binding agents, for lexanple starch
gel atin or acacia, and lubricating agentéﬂoﬂeob&xhnple

B nagne3|un1stearate tearic acid or talc. The tablets
na be uffcoat ed or t ey may be coate by known

|t oo deday di sjnteg absorcptl onso,A
al [tract kank “‘
rmnost ratr

D

sustalned aetp vel a Ionger peflod

time delay matertalcsuch as glyceryl

gl yceryl, di st earate may be enpl oyed. They nmay al so be
coatjﬁg%§ kﬁ éetechniques described in U S. Patent Nos.

[00132§ 256, @88podhdlfaf. ﬁé&ec@&gﬂﬂe@&@&ﬁﬂﬂmﬁ%ﬂémm&amd

her ap eutlc tabl ets for controled rel ease. [0060]
(Phsoﬁﬁﬂﬁhﬁhvﬂdmﬁﬂfor oral use may al so be presented as

[0013 a')“(g dg%lﬁf&] f‘ﬁ% anmgrfgﬂl? S fa ey it 6%o ?%{xeo%ingribl (938
kg), prégdred Mﬁoﬁcﬁﬁ? wma&nple@’v ghdi®) mcsslﬁ’e&ixeethﬂmlenafb @15 L) with gentle
m cr ocr i ne ceIIquse or as soft gelatin

heating (aheut 25 Chh &r ssfurated solation obsodivgn bignbauatp §15d kwas added in

portiofiT iRt prBR o Bl E AR Er L el Mttty

1 hourC a0k phisek her@gdpuragedaidahé adganit ﬂlay%ﬂWaéq{edrvﬁtm tdturated sodium
xcipients suitable for the manufacture of aqueous

chlond@@@b)ému (&) She preanisilpyes iitas sepagated andaionranirangdryr distillation

O L AR B e R GRS D G B o deeo ot vuith

activatadl gharadsa& thpoFijteded yhropgit Celited che filtgroake mag mahﬁdrwﬂnethyl acetate

acaci di spey si ng ting agents
X130 aviﬁw%a@a Fompiged Wé@]ﬁh%@thnleace%fe lraigefrory r%%@ml@ated
charcogfi(?‘éggw\fmﬁ%n#%]ﬁ f?glﬁ?gﬁg%h%?%?ﬁg%gﬁ%ﬁg %‘éf g lﬁ’ﬂ o ﬁ%}ﬁomma’cely
135 L.sEthanait(¢6 L) was addinsdtthesolpicncheated t@f77%£t hBéxmeﬁesuKbmie acid

(4126 gh b Y RBREC BRI 3R SUHaBAAk PLpRS A e to

rinse tl‘ig véﬁ,ﬁéi%t)ﬁﬁﬁlll‘i’g(!hg%eﬂ‘&eh@s hid a%Ld S Aﬁ?é’r'cxﬁfhgf 0 APproximately

ty acids and eX|t such as pol yoxyet ene
69°C, 3@ gloif bedylate sadb(6e af eompoeunddiid eves atldain 'Hrecmispﬁn&oanas stirred at

et hyl ene oxide with partial esters derived fromfatty
acids and hexitol anhydrides, for exanple polyethylene
sor bi tan nonool eate. The aqueous suspensions may al so
contain one or nore preservgtives, for exanple ethyl,
or n-propyl, p-hydroxybenzoate, one or nore col oring
agents, one or nore flavoring agents, and one or nore
sweet eni ng agents, such as sucrose or saccharin.
[0062] G |y suspensions nmay be formul ated by
suspendi ng the active ingredient in a vegetable oil
for exanple arachls 0|I oIive oil, sesane oil or




t he pharmaceutical nethod of the invention are
adm nistered at the initial dosage of about 0.001
worguok®3ioe4 about 100 ny/ kg daily. A daily dose PEnys2004/032552
about 0.1 ng/kg to about 10 ng/ kg is preferred. The
dosages, however, may be varied dependi ng upon the
requi renents of the patient, the severity of the
approxtradiyt67om 49eC dgy 18rmim1ted thamdodlérbtocdf)i end dtityed fog approximately
enpl oyed, ter. 'nat f.th r oper, dasage.for a
4 hourgy 4 47 Lek K290 DA Dl R iy mg g graaciom.
practitioner. Gbnerally treatnent is initiated with

sl | o x AQBACOR S 1 VAN PSS bFSI&)RM:’lII the optinum dose

of the_conpound, Thereaite the dosage i s, increased

[00134py snaThls Bmméerﬁhlﬁ%atemhp|d1ﬁf¢ténttaé>ﬁ¢aammg@ﬁ¥0@emettm@§ﬂ)tané

hygroscgcléétgt)t;y anal ns(t:segf I*o%m&i;%é&?&i acg 81'&11%%}'?(” i %ﬁ:%r ezj h |e nt ot al

portions durlng the day, if desired. [0073] Depending
on the di.sease to be treated and the subject's

condi tion, SeaEpkol ymdrYhMdting Bedqthemient §lkventi on may
be adntnlstered by oral, @dﬁ@ﬁﬂ@tal (e.qg.,

i ntranus , oC . 1CV.
intracisternal injection or infUsion, subcutaneous
injection, or2inplant), inh®.4fCon spray, nasal,

vagi nal, rectal, sublinguaL ? 21 -topical routes
of adm ni stration and may dgnulat al one or
together, in guitable dosadeB8.2ACt fornulatlons

cont ai ni rg—econventtonat—non-toxtec—phartaceutieal |y

XRPDa&66HBiks 3k emplle 1 (S TG, SXSHopledMhgoQfeakat dpBfckimately 7.0, 19.5,
appropriate for each route of adm nistration. [0074]

24.0, 24 EtltdeZSt 5 eaf .nBerm barhora\feé\sémsmﬁl}bldemmSppmﬁéy Wth@nwveight gain

of just IOZ()\?% g/é g‘ﬁ g‘f ?xielaqo m%&ch{gr ﬁg,o@é’ gﬁtqg{?dﬁét?st G%Siq?om 95 %

t0259@a§wﬁvﬁhﬂﬂﬁduyﬂﬁbgmg<ger day which can be adntnlstered
in single or nmultiple doses. Preferably, the dosage

L BN 1S BRI 5P, 0 ey

UuUl

[00135) sui tElk exﬁﬂ;sla teustretee theriaisay?)@w@bpdttfr&u@ﬁ (XRPDPH ah@ aifﬂ:rential
per day, about 0.05 to 10 ng/kg per day, or_ about
scamntgacaéom@lﬁtt@ (BSE) arafysiagfifiorm knpnaredeasgerdingodianiple ffm]} e '
rom il 9l S By o5 0 ) o
Exmm@eéferably provided in the form of tablets cont ai ni ng
1.0 to 1000 mlIligranms of the active ingredient,
particularly 1.0, 5.0, 10.0, 15.0, 20.0, 25.0, 50.0,

75.0, 100.0, l?&gH%FZUU Egcﬁggh i g&hgnn4oo 0, 500.0,
0

600. 0, 750.0, 80 900 O mlligrans of
the active ingredient for the sv mat i ¢ _adj ust nment
of the dosage to ¥he patient tl86B€CGreated. The

pol ynor phs of 1to 4
XRPDtanBBSisREaelpl.5 Po@Ee fafdrpefacr approkihLely P9, 19 ayzz 0,24.0,24.5
[0075] It wll be understood, however, that the

and 285 PG i qapnigg stecireny BICIAH@PY plqu@t M@a@%vmblw tabular
artlclgsa\%gr ge aﬁ%ns?ﬁ}d ?%P@?aﬁg? efs ?%ﬂ}gd ec oirg gﬁ@?ﬁ?h’é%ﬂ%ed
Form H&S@eﬂtmtppbmnﬁmaﬂyeﬂm qyteti, 918h&95mh@8®1 t@lstability
and length of action of that polynorph, the age, body
wei ght, general health, sex, diet, node and tinme of
adm ni stration, rate of excretion, drug conbination,
the severity of the particular condition, and the host
under goi ng therapy. [0076] 49he salts and pol ynor phs of
the present invention can be conbined with other
conmpounds having related utilities to treat or prevent
nmet abol i ¢ di sorders and i nflammatory conditions,
conplications thereof and pathol ogi es associ at ed
therewith (e.g., cardiovascul ar di sease and
hyperten3|on) In many |nstances adntnlstratlon of

g, o o " L,



UCP2 and UCP3 in adi pose tissue. (See Kelly et al,
Endocri nol ogy 139(12):4920-4927 (1998).) Taken
wWo o@sbEdr4 t hese results suggest that rel ati veP@T/US2004/032552
"~ short-termtreatnment with high dose of PPARgnodul at or
wi |l have long-lasting effects on obesity;
conventional treatnents of obesity reduce fat content

ﬂn3mm@mANAMISI(bEEM@m vv:c t P | i pogenic
[00136f gély d S«%{ﬁ{a}zﬂLeSt]llgstFage pt}xi:(g f{eets%xgglos% n% 8%}g$%168‘§ k’ﬁSC) and

h ey ER Ay sis dif PO 1T fir ethtQUrdett @l Exalipdes. Natl. Acad.
ygms%’ci?u USA 56(5) 23 fﬁ%ﬁ (1999).) [oosp(ﬁe PPARg

nodul ators are belleved useful for treat nent of

hyper t enstog ; P
endot hel i n- mg el'ial cells
and result in decreased b essure. (See Satoh

etal, Bi ocheng BI ophys. R333IMgnnn1 254 (83):757- 763
(1999) and_LLghﬁet—aL——GLFn——E*p~—PhaFnaeeL——Phys|o
XRPD éf?él%s)é 06 (L8996 9) AEREInA: F}?@leéﬁssat apHOxHeRE19aS! 19,205,
pressure I n varlous node hypert ensi on. (Se
23.5, 2K6n2H, §6ét 2915, an®BYPi 020. IR&sted cpuctig (BIG.41) ghoveeisEabll has Peaks

oo P RS S LR, o o o s

been inplicated in system c glucose and |ipid
honeostasis. (See Kliewer et al, Curr. Opin. Genet.

[00137E§ %lﬁﬁuﬁ%ﬁu&&]anﬁikﬁﬂzﬁi aﬁphE’atRﬁhs apeninsthis s@b(ﬁﬁcati’mfa@alﬁerem

pertriglyceridema. (See Berger et al, J. Biol

incorpaghiefby 29tarenog asif eachemdyiquabmdyication it amﬁt&ﬁgon were

specir G 3 oGO LNBILS LELES e S RATERNP Blnchy pl

foregoiag timwention hitttsceh @eseribbd wnsdnee datdl Bawey bf (lusitlsivgi dnd example for
| 1 poprotein (HDL) .in . a dose-dependent na ner
purposesl el OGN erstamstn& ﬁaththegqeﬁ rapgatsnt fod %Sestfsogg‘tl%w skjll in
the art B gl of L RLIES o B Ived el T plnd Y A modifoatons may
be macﬁtthﬁemamltlﬁmn démariner fomeahaspifiv@tseape of the appended claims.
nonocyt es/ macr ophages express PPARg and PPARg
activation downregul ates the induced macr ophage
production of IL-1 and TNF . This inplies a potentia
role for PPARg in atherosclerosis. (See McCarty et al,
J. Med. Food 1 (3):217-226 (1999).) In addition,
PPARgnedi ates the effects of non-esterified fatty
acids (NEFA) on snooth nuscle cells, which alter the
extracellular matrix in the intima of small and | arge
arteries. These changes can lead to increased
deposition of LDL and nmaybe associated with the
etiol ogy of atherosclerosis. Mdulators of P Rg can
affect this process. (See O sson et al, D abetes 48(3)
16-622 (1999).) - 25 -[0084] Further, PPARg agonists
inhibit proliferation, hypertrophy and m gration of
vascul ar snmooth nuscle cells induced by growh
factors. These processes are crucial in the
devel opment of vascul ar renodel i ng and
at heroscl erosis. PPARg is involved in negative
regul ati on of nonocyte/ macr ophage function in
at heroscl eroti c plaques and regul ates expressi on of
matri x netal | oprotease-9, an enzyne inplicated in
pl ague rupture. In this case, a PPARg agoni st maybe
useful. {See Marx et al, Am J. Pathol. 153(1):17-23
(1998) and Shu et al, Biochem Biophys. Res. Conmun.
267(1):345-349 (2000).) PPARg is expressed in
macr ophage foam cells of human sclerotic |esions. {See
Ricote et al, Proc. Natl. Acad. Sci. USA
95(13):7614-7619 (1998).) PPARg is al so expressed in
at herosclerotic plaques and in endothelial cells. In
endot hel i al ceIIs PPARg agonlsts narkedly attenuate

" —— gp— " x o N |



differentiation of malignant breast epithelial cells.
(See Mueller et al, M. Cell [(3):465-470 (1998) and
woe@smps3oad , hit. J. Oncol. 15(5):967-973 (19999CT/URIRARYB2552
" agonists are useful in the treatnent of |iposarconsas.

(See Evans et al, WD 98/29120.) PPARg is highly

expressed in all human transitional epithelial cell
What igelaimeadds: i ncl udi ng uroepithelial human cancers. PPARg

agoni sts induce differentiation and inhibit

proliferation. (See Guan et al, Neoplasia (NY)

,(4): 330: i M @i on of many

clél I %g%ré%%%ﬁe%%?%%ﬁte@t%cﬁ% “ﬁgé’{fg&ﬁﬂ;ﬁ ocyt es,

kerati nocytes, myocytes, and_ponocyte/ macrophages)

i nvol ves PPARg. Therefore, PRARgnodul ators may play a

role in treati ng~gali-gnadgi hat resylt fromthese

and ot her cell |tﬁs. [ See EC( et , Lancet

354(9173) : 141- £48.41999) . Al dul ators are

bel i eved useful Yor Nre&d tory or

i mune di sorders because PPAR s nark regul at ed

in activated nacrophages. PPAR s inpli cat edlin

negati ve regul ati on of nonocyt e/ macr ophage functi on,

i ncl udi n%filc eneration of inflammtory cytokines and

éxpr edst- roiEBo-dighilerpidn@ynoinghplosPaphenydr - 28

-receptor A, Therefore,, PPARg agoni sts may be of
benzenggyifuime enganesiifqnaleSale, 3 SR TS TEY Y. 1723
(1998).) Increnental therapeutic benefit of NSAIDs

)
(sone which activ PPARq) . he treatnment of
rheu ma(g %P’an El?? oﬂ?ké&f'fg?/ c%pcﬂ%‘ﬁli Ogt(g?jmbf & PPARg
activation. (See Jiang et al, Nature 391(6662): 82-86

950 R SHORASAS LB S B AL By ot

ol S 4R B

agoni sts attenuate antigen-induced cytoki ne production

5 DO A, TR ot A By o o
fusion iofMPeRO/MRAtS RS eF sboudB®9fer P Rg has been described in

cells critical to the innate inmune system including
nmonocyt es and macrophages. P Rg agoni sts nedi ate

Sé.gni fTwm%/m&@h lif Ol Plhatliaala theltiag 'Fmt p@wpansemt 080 and
hel per T-cell clones and freshly isol ated spl enocytes.
200 °Crhus, 1L-2 production by the T-cell clones is
i nhibited by P Rg agoni sts, which accordingly may have
utility as immunosuppressants. (See Cark et al, J.
| imunoThe podyadph b €4aim3ythay eEONelin@paRyof about k3 °C.
inplicated as a regul ator of nonocyte/ macrophage
function. (See Ricote et al, J. Leukocyte Biol.
6%( 5) : Ti3pol@Aohph T DYai)n PthEghasxpajesXirey powdaiiffmctidropeiks at

cel | y a.rale n . €Spo to acute
approwiielehyni K13 Sob P Dnds Bl Eieg? BB Cinst fien

i nportant target for anti-inflammtory control. (See

Lei ni nger et al, Biogchem Biophys., Res. Co n.

2%3( 3)1917?4@11%31‘9%% im) 3 the ]m%}ﬁlilél@ééﬁd,ab@r%m peaks at

j S y Iz 4 -oni ¢ i nflammation

appro}an@é%%ﬁe%b%/@égﬁlgg?’ %:ng%mgg{]ési on nol ecul e VCAM | and

nonocytes. (See Jackson et al, Arterioscler. Thronb.

Vase. Biol. 19(9):2094-2104 (1999).) P Rg agonists

al so markedly reduce colonic inflammtion in a nouse

nodel of inflammatory bowel disease (IBD). P Rg

agoni sts may be useful in-#dpeating colitis and Crohn's

di sease. (See Su et al, J. din. Invest.

104(4):383-389 (1999).) [0097] Finally, P Rg

nodul ators are believed useful for treatnent of

opti cal disorders such as macul ar generati-on because

the anti-angi ogenic affect of P Rg agonists is

nmedi at ed by apoptotic stinmulus on endothelial cells.

oy " - . Y Y | o




Fe ethanol F/ H reflux
3-(2,6-D chloro-4-nitro-phenoxy) -3, 4-di hydr o- qui nol i ne
W@ B)o5[0810108] 3- Hydroxyqui noline (1) (prepared BCT/OSZNHOBE2552

to the procedure of Naumann et. al, Synthesis

4:279-281 (1990)) (3 g) and

l,2,3-trichloro-5-nitrobenzene (4.7 g) were dissol ved

[ t

o £ors PR rrpBBECRER SRt bR by CHERIBARE R tedyifhe st of
said compelmhd EfortiBAqDNm efhhmolr esul ti ng of f-white

precipitate was collected by filtration and rinsed

wi th hexane to afford conpound Il as a solid (6.9 Q)

Sui t akd Boin®I1 potEmbiph bl heneripotedef Cim 1[d2Q@109] H NWR

in CODCl d 8.863 (d, J=2.2 Hz, IH), 8.360 (s, 2H),

8.106 (d, J=8.6 Hz, IH), 7.646 (m 2H), 7.529 (d,

J28. 6 e polydorpil oi@ﬁulﬁch tHathada li&Fferédtal scanning calorimetry

3,5-Dichloro-4-(3, 4-di hydro qui nol i n- 3-yl oxy) - phenyl am
HwﬁmgﬁﬁﬂﬁnmyepawﬂmmmGmwQWéBBGtKbn of conmpound |1 (6.9 Q)

in ethanol/ THF/ water (ratio 40:20:10) was added

ammoni um chl oride (3.3 g) and powdered iron (3.4 Q).

Thi s riihetpohenamab ofi€iimd ltthatthes h diffdrentiab s¢annifigecalvogimetry heat of

then filtered through Celite and
ﬁlSlOﬂE%%Pgﬁ?%ﬁ?f&j The residue was dissolved in ethyl
acet ate and vvashed vvith saturat ed NaHCC>3 sol ution
follo - d.then brine. The sol ution
Wds drh d>0 ﬁ@éﬁ? Jrhtgﬁlhﬁ%ﬁén RE ROACERIPLIDERY Ryt
230 ccaf ford corrpound 1l as an off-white solid (5.6 Q).

[00111] HNI\/Rln(DI\/BO) d 8.846 (d, J=2.9 Hz, IH),
8.010 (m IH), 7.915 (m IH), 7.645 (m IH), 7.560 (m

21:5?) 7Fh%%:l)1);11‘?01‘pt]1 of C?anlﬁlzl’l tﬁeh])h’as aneztgng( ﬁomlzch})aboét 273%2’6( S

2 4- DlCh| or o- N-[3 5- d| chl or o- 4- (qui nol i n- 3-yl oxy) phen

zen sulf 0011 Tr eat
Al | P R PR S et (1 Rk el e AR QPhiiduipts o

approxﬂﬁ@t@t 5N 99 L8.)) 53 @3\69 Qll sormbe 'SEMI 9 @fd ge¥e oo KbQddiation.

[00113] NI\/R(d -acetone) d 9 (IH, br s), 8.794 (IH,

d, J=2.9 Hz), 8.23 (IH, d, J84Hz) 8.035 (IH, br d,

\;1 2247"1@% olﬁn 1%ﬁ o@bﬁlmdll tﬁatlhas h‘?ﬂ)or 1ﬂﬁZ@d Qbﬁb'rbdﬂ:e ]}eaks at
approxélﬂﬂelysl)57371“@941‘@59491%1 an68296thz) I\/B (I\/H—I) 511 0. 7.2

EXAMPLE 2; PPAR LI GAND BI NDI NG [ 00114] Usi ng net hods

simlar to Lehmann et al, J. Biol. Chem

2R0: 12195:3)01)29«5@h(0f Q%6n, 1 1dbaips obidingd by cpysegilirirgl the besylate salt

accor 0 e 1, exhibited an of less than 1 m
of saidjcqmpo %fppﬁgﬁi%%fs%ngssay utilizing [ H-BRL
49653 as the radioligand. 7.3 EXAMPLE 3:
CRYSTALLI ZATI ON.OF AN HCL SALT OF COVPOUND 101 [00115]
G8rpouhBydrgghlgrde sadiqyhg gampopad of forgmlaid): salt
Conmpound 101 prepared according to Exanple 1, except
that an reduction was used f@ reduction of conpound
Il to compound I1l], was guspgnded in ~3.5 L warm
et hanol . About 1% i nCet hagiol was added
to forma conplie [ [
concent rat ed HCN(~"REq)cI'n 450 M~ lofy ethanol was
added to the warm sol ution and aH & JJI to sl ow cool to
roomtenperature. The solid precipitat®ewaxicol | ected
by vacuumfiltration. The product was slurried in
water (2 L) and recollected by filtration. After air
drying, the product was dried under vacuumat 70 C to
constant wei ght of g. The-#hyhydrous HC salt of
conmpound 101 was confirnmed by NVR and CHN. [00116] HC
salts of conmpound 101 formed small rhonboid crystals
or needl es. SEM showed plates or prismatic particles.
DSC showed varyi ng endot herrmal events of, for
i nstance, 125.2, 161.5, 222.6, 190.3, 224.9, 235.6,
242 4 and 182 C endot herm c events were broad and

o Y r L, o, N 7N P~




[00123] 3-am noquinoline (2), via the diazoniumsalt,
was converted to 3-hydroxyquinoline (3) in 96%yield.

W0 286/03874 2, 6- Di chl or 0- 4- ni t r o- phenoxy) - qui nol PEEUS2DD4/032552
[00124] 3-Hydroxyquinoline (3) and
|,2,3-trichloro-5-nitrobenzene were di ssolved in DVF
and heated with cal cium carbonate to give, after
tHnt ru PR
32 0 2&% gwéﬁérsglfdﬁﬁgﬁar 0- pﬁée%c’m&"“ng 8 |f rﬁogmlu}]ae(l)( 4) in 93%
yleld 3, 5-di chl or o- 4- (qui nol j n- 3-yl oxy) - phenyl am ne
(5) [00125] The nitro functi aIity of

3- (2, 6-dichl oro-4 nok*ne (4) was
catal ytically ! rog h 5%

wei ght / wei ght ~nNa /¢ 43 of 1%

pl ati num 2% vanadi u on @ar bon c@* uspension in
ethyl acetate at 0 C. The materia ted to 20 C

filtered through Celite. The Celite was wasted with
THF, and the filtrates were conbi ned and evaporated to

gi ve 3, 5-di chl oro-4-(quinolin-3-yloxy)- phenyl am ne
&) i A gga)myp@rt@al composition comprising the salt of Claim 1 and a

sl B S ol 1 -3 o) pheny

3, 5-di chl or o- 4- (qui nol i n- 3-yl oxy) - phenylanne (5) was

n reacted wi.th 2 4-dichl orobenzen
oS Bt el SIPRIRR A RRORR D aeRd o 4of § 11
and a ﬁaﬂnﬂﬂeﬁt’i‘éa@l@r%c?e‘ﬁta[b% Sitbn€ Qk@i?fénﬂoﬂb&h{&' i n-3-yl oxy) pheny
- benzenesul f onam de the hydrochl oride salt
of compound 101) in 99@6y|eld 7.8 EXAMPLE 8:
PREPARAT RECRYRTAL 4 AT, OF whEEiHYPROHkR Ren o
SALT OF OUND 101 [00127] This exanple describes a
pure famet hod t hat can be used to synthesize and
recrystallize the hydrochloride salt of conpound 101
froma precursor to conpound 101.
245- Di & hettioa- df{](eqwmngPARs/-médMyd eqﬂhlﬂmﬂ @rdisveder in a subject,

pregared accordjn in qraﬁlene chl ori de
said mgthed porapisipg agmin rmgcrp élPﬁ %W?&Eﬁ%’éﬁé@%ﬂ ¥ yliesitvsrangpunt of the

harm@dtical SGbY: 551 & ne. The sol ution was
P Ghcent rat) 93{1%9 %%ﬁﬁyaft?ion of met hyl ene chl ori de.
Adter conpl etion of the reaction the remaining sol vent

t

Bam it e AAEr BT Clath Byt Rerb s A2 s
conditioh oft dBatdey &l anetabalic BHbriHEd orgtﬁ\iﬁl@nﬁlﬁtb@kccﬂﬂﬁiblnpl tate

that was collected by filtration. The solids were

washed with nmethyl ene chloride and then with water.

Ald er Alinetig iHRATdahRe WHTR cldih 29THRRAYSai S fletbol@disorder is

obt ai ned. Carbon, Hydrogen, Nltrogen Combusti on
selectedrfpny ﬂiegrqwﬂsh@g ebdisbrtes abesatﬁehsavmhphem@l@ma; d vvas

hyperhlg1&%:{1‘&':9I dyglﬁpld?m n.ﬁtngpyqﬁglgie%ad P&%glgﬁn@g 1§1§‘I[11En re]s1s ance and

hyperiesulipediad 101 was obtai ned by conversion to the free
base by extraction into ethyl acetate with sol ution.
Drying with and concentration gave the free base as a
vii, t e 8 edetithd thBcdoRdsnce XAt 18m 1d) Y kfchesdi@artBblic disorder is
compound 101 was converted back 'to the hydrochloride

type LslgbetesHowever, the procedures described in this
exanpl e can be used to obtain any acid addition salt
of compound 101 as descri bed herein. [00129] The free
base of conmpound 101 (300 g) was suspended in ~3.5 L
war m et hanol . NaCEt in ethanol (21% ~240 nlL) was
added to forma conplete saliuti on. A solution of 145nL
of cone. HO ( 3 equivalents) in 450 nL of ethanol was
added to the warm sol ution and the m xture was al | owed
to slow cool to roomtenperature. The solid
precipitate was coll ected by vacuumfiltration. The
product was slurried in water (2 L) and recoll ected by
filtration ﬁ#ter air drylng, the product was drled

o, P N - . a o o



- 40 -7.13 EXAMPLE 13: ANALYSIS OF FORM I | [00136]
This exanple illustrates the differential scanning
w@adossivet ry (DSC) and hygroscopi city anal ysi SPOf/UF®04032552
Il prepared according to Exanple 8. Sanple DSC Melting
Endot herm FIG Maxi mum 6 233.7 C 8 XRPD anal ysi s of
sanple 6 {see FIG 9) showed nmj or peaks at
pr 0% . . L. D .
280 a0L BhG T fcprcaes ¥R Bk 25 i ity Eehchion
is selecteld froms thpembtogp adnsatipg okihwametoyd &rfitdis ahd Gherckdlefhsis912,
and 859 cm 1. [00137] All publications and patent
applications cited in this specification are herein
pacor pomathed ibyccorfagtenitr Chsm 14, edefein Bl vitdetlis a human.
publication or patent application were specifically
and individually indicated to be incorporated by

Bef er angethodlof RAKER ol denfoah@epFRenlaEnt i on has been

described in sonme detail by way of illustration and
exanpl e for purposes of clarity of understanding, it
W ll be readily apparent t®m those of ordinary skill in
the art in light achi ngs of this invention

that certai RS Do fi qati ogs nmay be nade
thereto wt [ om tlhe spirit or scope of
t he appended™>e¥ar / NS N nmed is: . A

- Cl - :
benzenesul fonate salt of the dbri@o pf formula (I1):
| 2. 2,4-Dichloro- Cl,

f-[3, 5-dichl oro-4-(qui nol m3-yl oxy) - phenyl] -
benzenesul f onani de benzenedul fonate salt. . A Form |

.pol ynorph af the conmpound of Caiml or 2. 4. The
COm@H§8$éHH¥§ﬁ‘§f Claim3 that has a differential scanning

cal or igyet r Yed¥th BBQﬁHﬂBﬂﬁ@-1Hﬂﬂhﬂ&&kﬁyﬂﬁﬁ&1 dn@ife ¥@ut
186. 3 ?g about_%89.5 C. 5. The onnDrE of daim3
that has a2¢fi-dichlosabenzgnesyd michlpridalend npdnoellone agid é yield

fusion of frop u . a . The
pol ynor ph 2f9g¥§$§$éﬂ@#E%C@agyggﬁépggﬁgy%%nggBd'meen
about 0 an®eztefilfodamidedi@iohiydor ph of C aim 3 t hat
has a nelting point of about 6 C. 8. The pol ynorph of

Caim3 that has.mjor. X-r 0 r. diffracti.on.peaks
at ap® oxi ﬁﬁk“é‘iﬁ’;ﬂ% i %é—.drsﬁ%gri@ffié- igploroA-guiagisi-o5

29 using {18l ] : I : j

that has malop i ERE LA ORI ORI Gid ChipSid of
appr oxi nmat dloymalagl), 1461, 913, 895, and 881 cm1l. - 42
-. The polynorph of Claim3 that is obtained by
crystallizing the besylate salt of said conpound of
formula (1) fromethanol. 11. A Form Il pol ynorph of
Bhe covpethod iwbcedordante FithrCl2im AR, whehen pal Ybdiphlotk-N-[3,5-
Claimthat has_a diﬁferential scannigg@calorj

. [ tr .
dichlorgu-quipein-dryieayaphspllpgusenainlionagis i @?Wtraézg@}tﬁwobasw
. jftn that has a differential scanning

Somum%%k%?@%ﬁ??ggﬁg%?hg} fusion of about 98.9 J/g. 14. The
pol ynorph of Claimthat has a nelting point greater
t han about 230 C. 15. The pol ynorph of C aimthat has
a melting point of about 233 C. 16. The pol ynorph of
Claimthat has major X-ray powder diffraction peaks at
approxi mately 15, 19, 20.5, 23.5, 24.5, 25, 26.5, 29.5
and 30.5 20 using Cu K radiation. 17. The pol ynor ph
of Caimthat has nmajor infrared absorbance peaks at
approxi mately 1573, 1469, 1459, 912, and 859 cm 1. 18.
The pol ynorph of Claimthat is obtained by
crystallizing the besylate salt of said conpound of
formula (1) fromethanol.-49. A hydrochloride salt of
t he compound of formula (1): | - 43 -20.
Al ?-tol uenesul fonate salt of the conpound of fornula
(I): 2 . A pharnmaceutical conposition conprising the
salt of daiml1l and a pharmaceutically acceptabl e
di l uent, excipient or carrier. 22. A pharmaceutica
conposition conprising the polynorph of Claim3 or and

oy T



