COVPOUNDS AND COVPOSI TI ONS AS PPAR MODULATORS
CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This

wa@ppbkitcsabi on clains the benefit of priority toPCI/B8S2005/018193
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Provi si onal Patent Application Nunber 60/574, 137,
filed 24 May 2004, and U.S. Provisional Patent
Appl i cation Nunber 60/648,985, filed 3 1 January 2005.
The full disclosures of these applications are

i ncor pPOBYBAEREAYERSIVAVEIG NEMEARED ABBORBRNG PARITYCEWS]
for all purposes. BACKGROUND OF THE | NVENTI ON Fi el d of
the I nvention [0002] The invention provides conpounds,

pharmaceuti cal conpoBIEIIPOS THHMVENTI®NUCh. conpounds
and met hods of . usi ng.such conpounds to treat

or
pr event hepresgkiseensipn i i ghedisld ofpolmest shests apf mpltinlplayer glass

aghrel Joﬁlpﬁﬁm%\[l%tp%&%hé Qs bR PEGfic 9t th¥ ?fe@é}n mventwn is
Receptoré)% lies, partlcularlyt e activity of

PBXRE ficld of Refymenhestd aspultpledsses sgs mopels qumrmrzgragents that

Agéxe&@&@qbﬁepﬁﬁ%&asmﬁpﬁmauﬁrn%ﬁﬁﬂ&%& fadRkiohne nucl ear
hor none receptor super famly, which are

| i gand-activated transcription factors regul ati ng gene

expression. Certain PPARgA@i&@RGERS ated with a number

of disease states including dyslipidem a,

hyper | PRlyem butyil) §RY Bhislcemmenpiyrised infhearwsadnee o§palymer
abiNRts IR 08 SheSused Y Gl 15y ﬁSQng Aendtind Bfidatds 3hdiYsRatety glass

nyocardlal i nfarction,” vascul ar di seases,
c 8F erlypericlaminates Safety alass pfjqrerefesse p Anspatsatiamjnate comprising a
E&l&@ﬁﬂi@%ﬁ@fﬂ) shbek Bishdsed bethRBESo shé%tsz&egkgﬁ %ﬁft%g%a%@éﬁen is used
di'sorders, respiratory diseases
dt%ﬁ;ﬁﬂé@ a transpment biarer inasthitepuuod an%nusem)a operfingsr 3 main
c ﬁhﬂcﬁéxﬁs ?@Q}SQB%H ey, SQbﬁngﬁﬁ c?ié‘ég%g b3 ﬂ(%m })ﬁ'g{:{l Without

t hat nodul ate the“acti vi
Pﬁimng mr@trmtbnougisths hmmhmdlspgmsofshawm glass thus

LB ao Q.
%%%4! I ong asp ect&)etﬁl%gbje %XI AV E%ﬁncpr ggarg%ssafety

[
c b¢ used rtcmanomdt othex bﬁnv\ﬁmdhffpcts sucrasito ateegmate acoustic

Sﬁ&ii&ﬂ(}% Q(_V%@/gi %&h&h@nﬁnﬁ%ﬁ S og‘g:el %T(}he appeatance and

| AR %mﬂIOf“momnﬁngs om a bond and Cl1-4al kyl ene;

wher ei i tional |

substitute a@h@%ﬁgﬁgg lca(k} | ca {s‘l’({ségl agié:%tt%h‘sef e:{x $iajs ghat not only
Chasgdhg pyper pmﬂﬁhpml}dandaahﬂaﬁmm fot ﬁﬂ-ch@eﬂ ap@icktydn, amdiso

Egal{sglgﬁ{é%?%%f Eﬁ)ﬁ gﬁa&&e&@ﬁt ﬁ(t%renglaat?’chaélys G %y{ &ndUse of the

hefodentibEer qxemeldr it willlofeal beesirahkl to hﬁmbﬁﬂrarbdﬁaddﬁﬁh transmission

1@§%t er ocygf%}\é%sm&degﬂet (g‘lylﬁ %}%"V% 2C¥PC| oall:')%%yl

cycl oalleybilitgnid rbchlce tramsym!ssuml dfyaiframefd raiﬁuons ax&pstpbaﬂadlly)hear

H‘Fﬁ}e %ﬁ%‘?gg,m af 3 Psl%cﬁ %syglﬂs RpIE %}5{1 cf(%n mul¥1ple layer glass,

@md@gttk:gk;ly farysalfetyxgtasEthibt Baisédﬂh autbﬁioﬁvesaﬂdsidlﬁt%t&ﬂ} @zphcatmns

osuhs d-. C 1-6al ko

SRR e S B o oShep O recicp e
|$nerawd|bdsmhréhhatﬂmldayﬂmmeenmw@we is selected from
hydrogen and Cl-6al kyl; R15 and R16 are independently
selected from- R18 and -YR 18; wherein Y is a
sel ected from G - 6al kyl ene, C2-6al kenyl ene,
C2- 6al kynyl ene, -C(ONR 17- and -OX-; X is a bond or
Cl- 4al kyl ene; R17 is sel ectedifrom hydrogen and
C -6alkyl; and R18 is selected from C3-i 2cycl oal kyl
Cs-sheterocycl oal kyl, C6-10aryl and C5-13heteroaryl;
or R15 and R16 together with the atons to which R15
and R16 are attached formfused bicyclic or tricyclic
C5- i4heteroaryl; [0005] wherein any aryl, heteroaryl,
cycl oal kyl and heterocycl oal kyl of R18, or the
conmbi nation of R15 and R16, is optionally substituted
W|th 1 to 3 radi cal s | ndependently sel ected from haI 0,




bond or Cl-4al kyl ene; R17 is selected from hydrogen
and Cl-6al kyl; and R19 is selected from C6-10aryl,

w@zeosaksgver oaryl, C3-8het erocycl oal kyl and PCT/US2005/018193
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C3-12cycl oal kyl ; wherein any aryl, heteroaryl,
cycl oal kyl or heterocycloal kyl of R19 is optionally
substituted with 1 to 3 radicals independently
selected fromhalo, nitro, cyano, al kyL Cl-6al koxy,

hal o- s Mmltylekmhﬂds ékist Groth wit oﬂ:ftdnﬁmhﬁnm&ﬁétﬁdds @frefuce infrared
1-6al ko 00 A Iqﬁg fur r enbodi nent, the

i TOEFHORSREPISYPY o % der ghasgprels Many-of frsee Gpwever,
V\heqﬂire lﬂcﬁilﬁ(&u&ebﬁﬁkﬁ‘ ehblicaont&bhqués, addi#i Jr lésgfs! to i

o iy Stsrodeh of septpgieton phigHs Dsbins Srestsive prpiedk desirabe
GaMKMéhgﬁﬁmeﬁn&gﬁmﬁﬂﬁth@bﬁ, R14 is selected from-QOCH
2C( O d. -CH 2C(O OH;,. R15 and R16 are_ independently

sel ect B‘%] WIOV?&@I@H sitiongrand methogp gre@peied i enhgudedhe ed

f rcﬁdifbéfénsﬁ@@bﬁﬁﬁlﬁﬁl@ layePol 8@ Ipk Ry |aﬁd‘§‘pec1ﬁ@£l@1h'ﬁfﬁpﬁ@%er Re&Hanels

2)1-3- ﬁ IS se ected rom phe
cyemaﬂ%&w bHyiRD laysrzagas i }rw%rﬂr@lmpmal patterns and light
b e abiBdiétdrin¥lectaAYs ?\Qhﬁéﬁ' on tRY fihiShedi gh4S panel.
di benzo-furan-2-yl, furanyl, benzo[b]thiophene,
t1iiophenyl, phenoxathiin-4-yl, benzoxazolyl,
3- oxo0- 3, 4- di hydr o- 2ihvanzal bpﬁﬁmwmfm
2- 0X0- 2, 3- dl%%drobenzooxazol -
2, 3- di RheiPigs Wiﬁfqonqz}%dswﬁa@dy sorbea ageaiszpolymeric sheets
3 cmBlidgine e%!gbﬁazaﬁ& Sdub nthlEHI OBGH
qui ngllhl n%ﬂh : aﬁ R16 ttggelzé gﬁ]asgc(?{ldstrﬁdggtg?tcomp{x 5¢ those
wRPReRg shesﬁd AMGS af e presamt nwergntfoarlmlude those having a dielectric core
4 dhpél awhﬁrmaﬁmmz
Phiis reomeno[ g dad h?agxgglﬂapée?{cﬂbel; ablorb infrared radiation.
5, 6- di iﬁmrésenﬂnserﬁlﬁn alclude&aznolb@m{edym obrepristagydn infrared
bg];bz)}ﬂiﬁ hi/ el ﬁlrk%ﬂ)%gflﬁl ¥ Eadlelec ¢ core digposed wi

-oxa -aza-cycl opent ]na al en ji, erein ny
af9nductiercepi@ngs v, cycl oal kyl and heterocycloalkyl of

Eéfl . r%lﬁéi g ssetxggyﬁﬁgtﬁ gﬁﬁfﬁhs?fmgftﬁpgjl%& g%s%?lel comprising a polymer

H@"é’f?@ﬁd‘@ﬁﬂ’?‘ng an tdiared apsonbing egent, vdywmitosaidugenioomprises a
”Efet&filnc bR nyl i sopr opyl oxy,
hydr oxy- Ny thy %Mwmﬂﬁ§?agﬁﬁ%gnyﬁ&£lﬁthoxy, et hoxy,
pent af pwaHaygation mchlldcm wetbodfor reducing brensnogsidnhud ¥ofrared

t fedrc]ifzagglsﬁl?et '&M'ogérﬁ% &%{ nsgfgreﬁ{gﬁ SFA ng sa18 Iggenn?ng d multiple layer
20l SPBHSIng ApgIsOAT 1et6ﬁ9tyer cortiprising an ity sonisgdgent

et oA OB 08} e o,

met hyl car bonyl - am no, methyl - carbonyl

cycl opentyl - oxy,

cycl opr opyl - am no- cgﬁ% $ &@¥ qging%ﬁgegﬁ%llno

pi per iIdgwrg 1 refiressnts v ISQheplﬁm: ﬂhlsﬂhtm;t lof a single agent particle having a
p di h 0- benzof ur an- 5-yl
piﬁg%%%l ?ér){g ?&ksg &%E ‘;ﬁ}% 2 CO%d tlgf c‘% gif‘%r bonyl ,

I sopropyl - met hyl - am no,

i sopropyl - met hyl - am no- car bonyl, diethyl-am no, and
phenyl optionally substituted with nmethoxy. [0020] In
a further enbodi nent are conpounds of Formula Ib:
[0021] in which: p i and p2 are independently sel ected
fromO, 1 and 2; Y is selectegl fromN and CH R13 is
sel ected from Cl-6al kyl; Cl-6al koxy and halo; R20 is
selected fromtrifluoronethyl and trifl uoronethoxy;

and R2 1 is selected fromisopropyl oxy and net hoxy.
[0022] Preferred conmpounds of Fornula | are detailed
in the Exanples, infra. More preferred conpounds of
the invention are selected from
{4-[4-(4-isopropoxy-phenyl) -

5 (4 trlfluoronethoxy phenyl) thlazol 2-yl met hoxy] - 2- m

_____




[0033] a) anti-diabetic agents such as insulin,
insulin derivatives and mnetics; insulin

W@ emsa1gIgbgues such as the sul fonyl ureas, e.g.PCT/US2005/018193
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G ipizide, gryburide and Amaryl; insulinotropic

sul fonyl urea receptor |igands such as neglitinides,

e.g., nateglinide and repaglinide; insulin sensitizer

such as protein tyrosi ne phosphatase-1B (PTP-1B)

I nhi bitors such as PHRTApLZ) DESSRDiorrogen synt hase

ki nase-3) inhibitors such as SB-5 17955, SB- 4195052,

SB- 21 ms’reswn@@umol&%dw@rsdﬂh%@w agestrand fheip g o multiple
e, B AdloHBde REIgaBHs and

91424? s (Al (i a6k BRI AL

transporter inhibitors such as T-1095;

gwy@@g@wﬂl pridisplirgsy ha discinsed el pastisles tatromprisny didsatierype
n%éf@%t@ﬁ:scheﬁlﬁﬁ{:bé%ﬁ cb&bd thﬁrh Bond@biRRagpdiafesisld@eresult in an agent

ors such as acarbose; G.P-1 {'glucagon |ike

p@pftﬂektehveb) abs@bplight am the drfiares) reion f s elegfromagnglicspegtpmp. As
Suggghzgg ét\{h{td 22&;&519%&&@%@%@ mﬂmgiaww&velengms

Iptin -

O£ 2kt he apbtGigBifican rquaagm @Nmoulaarﬁgmemhout alSO
b I
grgét}s%{bg%rglngﬁgﬁar 3 Io't PRy lzogﬁéfa{@gﬂe ﬁgxﬁg‘rhfs AN usSHEl as
{ w@rsomtangt ancmte(cimlrtypel amh@hemsri}zbal]gh igpspalxdesistblatoaliy the
e e
&&%ﬁ&o?%?()i%%ﬁk l)?ﬁ:ﬁllt Eh? 0 ({éh% néﬂtg%lg ia@ él%s 'pzuF~I é wgélle conconntantly
ahmﬁmgahnmghVﬁmﬁﬁwﬁaeeﬁﬁmmasmeewpmunﬁﬂﬂﬁumﬁméﬁ%nﬁh%lﬂ

|tazone type PPARg agonist e.g. 4-262570;
[HﬁgﬁTg%) hypol i pi dem ¢ agents such as
3- hyd rRIﬁ\yle)& attetopislin gleutrtdo yeducdefrapdreadintiohiiveivde Aying conductive
Eanglg Sahd] Iglrt%les%ls o eﬁ vgthin A %r%%n%e@ mt&iaglgrv gL nﬂaﬂlcles

Vastatin pravas cer vas , nhevastati

v hdmszbamaly ,nof lbewuﬁ‘i;hatlwrseledarb watht sddiation adnge desitedt i n,

rosuvastatin and ivas

| nhi bi D Ereseptidention fiklts %]?ag‘g‘gél%%"&’insgya ga%ﬁp?fm%a ielectric
Xcore dispdsed )mttungmmdéuctwh olating, ywhdehi tnggthdr ivtill ¢ despribed herein as a
ni.cot i.ni ¢ rin:. O

ag e(n)l tnc core/é(él%du{: ive. coa rllgaatgle%tg aaqghﬁ)]lgm%ﬁ ﬂ%rllggﬂg !)f tﬂ? Sx%gegﬁl
phﬂmtmnlﬁdneconlverpiomai mfmrectmhsonbptgl ageqts dﬁxshmh@emralheat 10, in

Fgu:{s? 1[:112 Isa osr Fﬁfma#m tré?;regsg%até%nr (rfgtrca 0SS SEC sectlon of one (fn}bodlment of the
p hgent @ffthe plésen’pinemﬂlomad dielzétriecord |1?3ish:§t§ppsezipmdnn a conductive

fl uoxetin r.Q |on opl ramat e i et.hyl pr.o

e R L2 hhe B RGP 12 SREb PR caeel Sonpf S eBE bt it can
e plee b norespharéeal] dasshmgdle] sveidur ineyuitalyi sphnmbalr ecept or

ant agoni sts; [0036] d) anti-hypertensive agents, e.g.,

| oop diuretics such as ethacrynic acid, furosem de and
tﬁ{BEEETRﬂ:GEREetics such as thiazide derivatives,

ang) ot Erar A SRR e R AP PR D0 st

b ez REY thin 730aahoétels, lestRdnaf00 nhnodiedds, €y thaln 300 nanometers, less

|ISI ril, exipril erinodopril, .quinapril, .
i Y panggter lenibe M FenomeiES G 43> ipométers across it
W&ést/ﬁ-ﬁﬁaﬁsﬁmﬂﬁ/ﬁiéh,aiﬁﬁﬂxﬂ lslﬁﬂénsal ‘éﬁlb&ﬁnﬁh@h&%ﬁ in Figure 1, is represented

neu endopept j dase ( NEP hi bitors e.g. t.hiorphan,
BB ﬁﬁ%a d?@eyzéwzﬁl BgeH 0 R gV enEpRATg sod
ACE/ NEP i nhi bitors such as onmapatrilat, sanpatril at
and fasidotril; angiotensin Il antagonists such as
candesartan, eprosartan, irbegartan, |osartan,

tel msartan and val sartan, in particular val sartan;
renin inhibitors such as aliskiren, terlakiren,
ditekiren, RO 66-1 132, RO 66-1 168; b-adrenergic
receptor bl ockers such as acebutol ol, atenolol,

bet axol ol , bi soprol ol, netoprol ol, nadol ol
propranol ol, sotalol and tinolol; inotropic agents
such as di goxin, dobutam ne and mlrinone; cal cium
channel blockers such as an1od|p|ne bepridil

o R e




reactive functional groups, for exanple hydroxy,
am no, imno, thio or carboxy groups, where these are

waelewsnestoi n the final product, to avoid their PCIVES1008018193
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participation in the reactions. Conventi onal
protecting groups can be used in accordance with

st andard practi ce, for exanple, see T.W G eene and P.
G M Wits in "Protective Goups in Organic

Q!Jﬁﬁﬂ] ﬁ:ﬁvf)lﬁ'xﬂe? slfg&ntthieTéétrWres%ﬁ%e Skhe IikQ)Qé Qlidths or less at its

Fof nmul , whi 51s cI i.c..(, ag
Sy gabiay for £HEwE P06, R0V ATy PoTocn A0t oG ey particles
Cﬁnrh olﬁ{l&%ﬂée‘? i @hﬂ])gdlﬂt%nisnmﬁﬁ %Pﬁlhﬁgt aJICdTeparticles
i ons Schene |a in whic R13, R14
me fall vithin the giversratgs, abtomseclibsaraetdban thh givprrangmh il be
dit ﬁg)ah 'ﬂg AL Ahe £t b ﬁeg@% Qﬁﬁé‘dleﬁﬁ’tﬂ: @hRRhY el thl@kneB! 6f the

I ndepen ent y ected from hydr ogen,
6@dddy¢t1ve codting, 2 welldis thel sleetion. o enagsyialsi ancdbe deisFRABER 835,336? suit
lfs%’%‘phbﬂg a conpound of
g’r ﬂa%on%?ﬁ@%ﬁ@?a@%ﬁ%%hﬁ rmula 3 in the presence

of a smetchéjéoma:mmmm(pesfgany cPuyppHitignghatdies suficipptigleptrical
SH’i Igt%l?ggcl hit Pt%s ﬁ]{h(e?he(i’ecmm%?oéﬁ’coﬁpﬂgelﬁrlcb%ﬁ/gﬁdﬁ%ﬁ can be
| fdempd infhibe paoririataly sisedcrmd shapdd particleang eat iscoopwppiihle pvish the

t gl%% & % %ﬂut 1 thEtbe co@@ d%‘tE)é?lg%gof & ug o@@%%s%?g be used

Cﬁiﬂfhﬂd,ﬁﬁiﬁareﬁloﬂnnmdl to, titaninm d!dmdt‘}hmm gdld swfids. pelyethyl

YL DAL 30 L 585 Lo

I memwfmﬁe csm’rrem do]lbldEﬂOﬁlﬁﬁ] I variph$ erhbqaliméut theRtiejectric core

R%; L2a X t%ﬁg}gdfor Formula | in the Sunmary
ascarfgmfth‘@té’ I"Iolﬁas a hal ogen, preferably O or Br;

and R30hd dicleaitie peacieithd yresat medngidn tarobn thyifastyeed by any

Cl-6al kyl. or.the R30 radi.c s c an

CEHeL B m v e1ovay 5 Q. BT AL Ky W, eral
C Uaiividdnieffade@cinab &2 41 368))h a corrpound of for rrul a 5 in
the presence of a suitable catalyst (e.g., Pd(Ph3)4,
or the like), a suitable base (e.g., Na2CO3, or the

| IJONDWUOUIVE SOATTENGe sol vent (e.g., water, ethanol,

DVE or .the li ke .Thereatlo ried.out, int .
Cerper AFTHFUTE EhPBrRL ST orole PR SiRotoba o 1 in fgur
( m, é‘ath:mpﬁée aaR dmtabl@ﬁﬁnﬂlﬁ:ﬁtf@c@h;mshoﬁ,ﬁnmdmg, dat na limited to,

nSO.‘f For nmu .in ich Rl .

" oMt i . P PP R B ey U o<l i i
p g)ggie @dlu rag%&&na MifteRs bf e faegm@ Ig sofReanbodiment Selieawpdidtive

1] in I C R16.an
P B ORBR <A IealSoF SPPPFTe LsgtHiifiay FOPOEHES TopamppisFal wil
Y bk Seleotédthat Qs cmﬁf:atlf)m&ﬂl&h@dlﬂebtﬁc cord apenggilineriahet trewhich
froma bg % C kyl ene as defined in the Summary of
tﬁléae}gﬁ’%téﬂﬁ BAVPESE-R3 1 is an al kyl group, for
exanpl &he EodHve cbRiHEqY RES have afthicinsk sHovar 28 “prie Figuesl, that is,
by reacti ng a conpound of for rruha 4 in

o i PR 6.5 100 TAmORIST T GRERGSIeEy + o Topgters: o

anghs ha 0§ Addlofefedy, l‘e@é"ﬂnalﬁSO SanomEtdrs, lesathen 2 Dfanbhetels, legy than 12
The reaction is carried out in the ten‘%er at red{ %:neters ess

oiassesiers: g hep | BRRAmeiR dss fHn S JRBRITI 1165 4156

hours to conplete.[0062] Conpounds of Forrmula 9, in
which R3 is -CH 3, -SH, -C(O CC 2H5, CH2OC(O) C(CH3)3
or a group defined by: (R3) [Q063] wherein Y is -XOX-
or -X-; and p, R13 , L2, X and R17 are as defined in
the Sunmary of the Invention), can be prepared by
proceeding as in reaction schene 3: Reactions Schenme 3
[0064] in which p, R13, R17 and L2 are as defined for
Formula | in the Summary of the Invention; RL5 and R16
i ndependently are sel ected from hydrogen, al kyl or any
cyclic radical (cycloalkyl, heterocycloal kyl, aryl and
het eroaryl as deflned in the Sunnary of the

S~ o o o ~ - o o Y |




invention into a pharmaceutically acceptabl e N oxide;
[0082] (e) optionally converting an N-oxide form of a

w@evpoisTol of the invention to its unoxidi zed fPRPCTUS2005/018193
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[0083] (f) optionally resolving an individual isoner
of . a conpound of the invention froma m xture of

i soners; [0084] (g) optionally converting a

non-deri vati zed conpound of the invention into a

ng%g ga&ﬁm( )eit&@ ot hésﬁlﬁfiﬁz)hﬁbhﬁtew afl Kikoud %fnﬂaucﬁhigﬂ@ of th @resent

0 1 oNn Yy convertin a pr erivati
VPR oAt BHiRess Of 16 OB oS IBL L 1S gt e Pt
f élfcfﬁonﬁ ?ﬂﬁ@]:orﬂlﬂbtﬁ%ﬂ bit? s c?ﬂaac@&eévdu@dg gﬂe@fthztﬂﬂﬂ% behitipath, less
materirals 1S not particu esScCrl | ungas
e D ot poa desh e St et B o Oy 0% BBl 1
kRithls bfibddiBerd fn vitlichtie Bldemis! dfﬂﬁ%rédanﬁlﬂ&nﬁ&ﬁﬂﬁ |u§éii within a
hereinafter., [0087] One of skill in the ar
apfiyiee sheed: thpeandudiive Geriing cat 'éarY§fﬂ%?raﬂ?ﬁY‘i'%‘ﬁ§n }Cg‘?fﬁ yless at the

r B8R PBine b HE cting R BOESst 8%, WU BBYRDIRNOIA0044 T all of the
conpounds of the present |nvent|on and t hat ot her

Wénrimda%muq%@txh Bgolyaer shest. | Hhet iy, 19goms eybelimenys.gaost or almost

[ 408Che fhrEc18Y WHEM whheRd g&al fasgd Hid e AN BB Rpdr Iﬂfed the given
but not" limted, by the follow ng internedi ates and

e’eliEPpl es that i I lustrate the preparation of conpounds

of Foryy &n&ucﬁ@&&{aﬁhg‘&ntﬂé thidfedi R EIibIB&ric 816 B fny"BfMitional

4 [0089] Internedi ate 4.

(mapgeg gkl knowminde ﬂph@ﬁ‘&% byt imitad toglcavalently biadipg gold

[ Qegl%gaxuék% aﬁd)lelécm&%% ﬁz‘aﬁgﬁ ah alfRloBAn8 G gjéth&mﬁ}% thest %éached

hyl -br onpacet at €

naftid partiglegpssssesis\ferfusther vetehetg o erpvth o@z@wue gqlﬁ shellg around
384 d?el&‘&ﬁ! &oré = degdeeh ANS St Pl 1§d£t§m'[§s 560176095‘275 As another

overnlg roomtenper at ur e. fter insol uble sal

asxanfple, g@lﬁéblella geh beagrpwd opidufl: dislentric npropeiticlze peres by methods

r m&q e r a n Et OAc and

washed ﬁ%qeﬁtggr#1 s%je% Léﬂsggl .J_fﬁg (P%‘)gb m.) and H20

( 2x50 oThﬂQleleclﬂhrecom/gmu@wIe &y@ing |agerxﬂfr ¢fabe grige8Onyention will absorb

o el ?%%8’93] P GRRAALARY iRoRldgViflbie 18 @ White

( 4- Acelpgrifip crampigs of divdsetriocoredeatiaive coatingregenid of dlert preset

(R 8, s PO oSO AT e

uﬁcﬁnf Soef AraxB {1824 &1929%rs S. Patent A@amatlgmmﬂliﬁ()ﬂnﬁutl PCT

t 1

BB sl e S L OISl
caic¥iha; @Hddtl’olymf S@r.%V9312é$ (200b); MOdgabuq:g et pOY2}n. BhespLet.

Cond 83150 ook ASBLENY PRI 868 oo

ndt), Aasgrmam ﬁl% (0998 azd Qldentivirss exlalit Mo rPhps. Ik Ol 068 (M99
(210 nm., 105.0 mmol) and stirred for 1 hour at room
tenperature. The solution is neutralized with 1M HC
and waRPlkeYMERt SHERIO (2x500 nL). The organic layer is

dried fi.ltere and c ncen ra ed o afford 4. .
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route) (4 Hydr oxy- 2- met hyl - phenoxy) - aceti c acid

met hyl ester. [0094] Step A (2-Methyl phenoxy)acetic
acid ethyl ester 5 (66.03 g, 840 mmol ) is dissolved in
di chl or oet hane (400 niL). Al um num chloride (100.02 g,
750 mol ) is added and the light-brown m xture is
stirred for 10 m nutes at roomtenperature until
honogenous. Acetyl chloride (35 nL, 493 mml) is added
dropwi se using an addition funnel. The rate of
addition is adjusted to maintain a relatively slow

en ssion of hydrogen chloride gas. The resulting dark
bromn solutlon |s allomed to cool to room t enper at ure,
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ester 16 (5.2 g, 18.1 mmol) is transferred to a 250 nL
t hr ee- necked round bottom fl ask equi pped with a

wao bh@sistet er . Tetradecane (45 nl) is added andP€TES2005/018193
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m xture is heated to reflux (250C) overnight. After
cooling to roomtenperature the solvent is decanted,
the remaining oil is washed several tinmes wth hexanes
and purified by chromat ography (silica, Hex/EtQAc
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20 (7.4 g, 35.3 nmmol) in formc acid (100 i, 88% i's
conbi ned with Raney-alloy (9.0 g) and heated to refl ux
(HOOC) overnight. Then the megture is cooled to room
tenperature. The alloy is filtered off by Celite pad,
washed with Et OAc and the filtrate is concentrated in
vacuo. The remainder is diluted with Et OAc (250 ni)
and washed with H20 (2x) and NaHCC3 (2x). The organic
layer is dried (MgSO4), filtered and concentrated to
afford crude product, which is purified by silic gel
chromat ogr aphy wi th Et OAc/ hexane to give (3-

Chl or o- 4 forrTyI phenyl) acetlc aC|d nmet hyl ester 21
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(MrH 1 ) 332.0, found 332.3. [00129] Internedi ate 38:
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[00130] Step A Internediate 13 (200 ng, 0.743 mol),
and 2-brono-4'- nethoxyacet ophenone (186 ng, 0.817
mol ) are heated at reflux in EtOH (4 nL) for 2 hours.
The m xture is cooled, filtered, and washed with
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sBhsti™ tdsinng 1- b| phenyl 4-yl - 2- br ono- et hanone for
2- brono-4' - met hoxyacet ophenone in Step A the title
conpound is purified on reverse phase HPLC (H2O MeCN
gradient) to afford a white solid: 1H NVR (400MHz,
cbA3) d =7.99 (d, J 8.4 Hz, 2H), 7.66 (d,
2H), 7.61 (d, J 7.6 Hz, 2H)7 7.43 (t, J
2H), 7.34 (t, J 7.2 Hz, IH), 6.84 (d, J :
IH, 6.72 (dd, J = 2.8, 8.8 Hz, IH), 6.64 (d,
Hz, IH), 5.26 (s, 2H) 4.56 (s, 2H), 4.22 (q, J =7.2
Hz, 2H), 2.27 (s, 3H), 1.24 (t, J =7.2 Hz, 3H). M
cal cul ated for C27H25Br NO4S (M+H+) 538. 1, found 538.0.
[00136] Internedi ate 42:

{4-[ 5- Brono- 4- (4- nor phol i n-4-yl - phenyl ) -thi azol - 2-

yI nmet hoxy] 2 rret hyI phenoxy} -acetic acid ethyl ester.
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J 8.4 Hz,
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2.4 Hz
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mmol) is added and the m xture is heated at 400C for 2
hours. The m xture is diluted with saturated NaHCO3,

wezdosact7ed i nt o di chl or omet hane and washed w t PCHD82065/018193
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(10 nmL). The organic layer is dried (MgSO4), filtered
and concentrated to give 5-brono-2-nethyl -4-(4-
trifluoronethoxy-phenyl)-thiazole 50 as a yellow oil.
1H NMR (400MHz, CDCI3) d = 7.95 (d, J = 8.4 Hz5 2H),
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met hyl - phenoxy] -acetic acid nethyl ester. [OO

Step A: 2-Brono-I|-pyridin-3-yl-ethanone (200 ng, 0.71
nmol ) and 2- am no-2-thi oxoethyl pivalate (131 ng,
0.75 mmol ) are dissolved in ethanol and heated to
reflux for 1 hour. The m xturg is diluted with
saturated NaHCO3, extracted into dichl oronethane and
washed with brine (10 nL). The organic |layer is dried
(MS™), filtered and concentrated to give

2, 2-di net hyl - propi oni c acid 4-pyridin-3-yl-thiazol -2-
yl met hyl ester, which is used w thout further
purification in Step B.[00163] Step B: G ade
2,2-Dimet hyl - propionic acid 4-pyridin-3-yl-thiazol - 2-
ylnethyl ester (O 71 nnDI) S dlssolved |n
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(10.89 nmmol) and Internediate 4 (2.13g, 10.89 mol)
are dissolved in acetonitrile (100 nm). Cesium

weambomsade (7.1 g, 21.78 mmol) i s added and t heCTUS1005/€18193
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is stirred at roomtenperature for 2 hours. The

m xture is filtered, evaporated, and purified by flash
chromat ography using a m xture of hexane and et hyl

acetate to afford Internediate 55: 1HNVR (400MHz,
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SrRBTRR G 6 Bt betite REPEEE kB ETHES (eres b comlgured
| ayer is dried (MgSO4), filtered and concentrated to
gi ve crude bi phenyl - 4-yl - br ono- acet al dehyde 50 as a
thick oil, which is used in the next step w thout

further purification. M calculated for CL4HL1Br O ( IM+)
275.2, found 195.1 (MBr)+. [00182] Step D: The

al dehyde 50 (0.57 g, 2.07 mmol) is dissolved in EtCH

(8 nm.), then thioacetam de (156 ng, 2.07 mol) is

added and the m xture is stirred at 900C for 15 hours.
The solution is diluted with EtOQAc (50 nL) and washed
with saturated NaHCO (30 nL) and brine (10 mL). The
organlc Iayer |s drled (NgSCﬂ) filtered and
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are added and the m xture is stirred at 1400C for 24
hours. The reaction mxture is filtered through Celite

woAHs5/1v8Iehed with sat. K2CO8 and Et QAc. The sobax/Us2005/618193
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diluted with Et OAc and washed wi th saturated NaHCO 3,
brine and water. The organic |layer is dried (MJSO4),
filtered and concentrated to give crude product, which

is purified by silic gel chronatography with
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Me%&igﬁa‘cﬁgc[ 110 I?E%@cii‘ﬁg&%&@eg 'Pg H{l%m% a n y e;fe%u%chcogezl % ngu%gre conatlng

oagents 1o MivRI{stdCiger lohit the@nalﬂ)jendmg with5@sif tefodk-fBrniatieln of the layer

2y g,zﬁeq bl gt o ke Yo e e

céibpemied ireavdlatile ©18#t ABmNBe(d Mithisi2@6vday, ahdtheol melted and

ecir.rg@%?ﬂéhst ag%%tgr ?g&é 9% 8?&%(%% I?%’QFQQ onglw ecatgs% tﬁe Wlatile

4sdbyenhio-cRapoedts éaving the qieleghit cqreondultitevioating agets dBpesed in
Zgbigh JU%%ﬂ[n xylene (150 nm). The mixture is stirred

OC 70r 30 hours. After 15 h an additional 1.2 g
O Se (PThedolidagipdragraghs desaibt vaivusiexhniqess theheam Hehsed to improve

t OA hed with
%{ura gﬂhiggfkgg dM%ﬁéhég c*ﬁg%§%§ n?celaygr is dried
( MySOMhe clarity dfaqnblﬁnm‘ sh@ln,caﬁdl pardtdatlyt a)pcgy(vmyﬂbutyral) layer can be
b&e%][gmg%d (b4 nP ehrhe né/ v % & ?sl %ggp 5?{1 ggtﬂg Aot o? light

crude
[ @@Qﬁ@@d avD@Bi'Mn ﬂﬁ@&ecﬂ@n of theGndident heairsin pasdig thiough the layer. The

f crude 4-
oyt B S RS e B BB a iewgateehric b s o
nmyasm‘mg thia emoimt bfihre,| SHadeineteg Mbdel D2S) whidh is IWlable from Hunter

el Mefeba KB S E SRty &1&8554%50?32?@ HEzpproved

dr%e;j%b@gﬁ% ustrigl l@hBENAT| Gt KOGISERET RARRGL D Peflede IrBvarious

CT SRt of e R etseesdioes S R T o g %6 and

[anhmnnn 5- (4- propyl - phenyl ) -t hi azol -2-yl] -nethano

as a oI|d 1H—NNR 400 ,.CDq = 7.37 (d,
J=8.0 V%ﬁ angmifmec can peguantified ugipg a ?.—V@ MR 2H),
ZSpéaxoﬁ)hotoﬂleteBs@h biZ the 2abd22900/mAde by Pefkin Eier CJ;?p'S Jy(thods

2H), ..0..81, J=_7. cal cul at ed
C%?lifh?% a%‘iagg@o&g%?r%& 12.0. uStep E: P(Ph)3

(2.22 g, 8.46 nnDI) is added to the sol ution of

[ 4- br ono- 5- (4- propyl phenyl ) - thiazol-2-yl] -nethano

in CH2C 2 (40 nL) and stirredgfor 10 mn at OOC. Then
CBr4 (2.81 g, 8.46 mmol ) dissolved in CH2A 2 (20 nL) s
added to the reaction m xture. The m xture is warned
to roomtenperature and stirred overnight. The
solution is concentrated to give a crude m xture,
which is purified by silic gel chromatography wth
hexane/ ether (gradient) to give

4- br ono- 2- br ononet hyl - 5- (4- propyl - rhenyl)-thiazol e as
a colorless oil: 1H—NNR (400 MHz, CDA3) d = 7.37 (d,

- ~ ~ 1 1 ~1 N -— o~ o~ L

)
4




is dissolved in acetonitrile (100 nL). Powdered cesium
carbonate (14.36 g, 44.1 mvol ) is added with stirring,

WO olosovssol by et hyl bronpacetate (3.5 nL, 38 npai/ps20051e18193

resul ting suspension is stirred at 8C0C under nitrogen
for 3h. It is filtered through a plug of Celite 545

" and concentrated to yield
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(2-acetyl -4-benzyl oxy- phenoxy) -acetic aci d met hyl
est er WRgnit] AEREISR Ezﬁfﬂe@ﬁ&s&bh aéohﬁﬁn bm! ﬁbﬂ&@ing@échhﬁﬁe, and
1H NMR (400 MHz5CDC 3) =
3Jwhere Qﬂv@ﬂmﬁ Bis Fﬁ)frredatOélzre(rato qya@fm aq“}fswal pg; a Bolsmerzﬁ e%t £ lass
¢ 3! {ePmin3 1. Hiwd-Bly o3dd) land¥i ]

o S o o Pl Do Bl e ¥t somples
[?@@ Qlfsaredsw&b stendardatgiecavg| ammﬁmzcypwyn%%%@ww&é& Gogled to

%H%an(x&yﬂﬁmgn 1€Pwth SMRhher t8 bftial SR %1&@ A1l
rrethanol t(f,ha t and et hyl acetate (50 niL). Pall adi um

t 1569

bhrelsde gass qdbexed to thgpefy (vinyl bma&)elayes 15; the
MM 6 disks R0RRSES toatﬁglg_ﬁ? by e Butaf 4 yﬁlﬂsumﬁ@amﬂmat\mm a

r atl oh and concentrati on

0 r en overni

yaeép%esmﬂ%és pRBagpndgris coppivPnd WEGCNEEL WiBHCyBYying degrges3y glass
(Igmatll aﬁh&e@to'ﬁ%dlﬁ?m?l %&Zl) ﬁé}@r Izl épartéulgl' afa én"rﬂiel s'ta'fDiard of
zzeM ne glasgisijeft adBered fcthe aola@mé butml)ﬂmscﬁt g mnmyl standard of

21?05 1(?%’/&%%5@ %laghzéxy p g%%ﬁ;)tﬂe?ot |(giﬁgﬂc| (‘f?wlzﬁaﬁerf Poly(vinyl

e@m@ )@YE@WBthH pEMENt IDEBDNS aBhave, faegBnplE 2 pUBlmel walue pOA
Npel2d 396RoB AS Step C Step A Br wOH K F ' DVF H3CQ2C
O TT gtep E H3CORC T [00220] Step A:

4- Benzkheprogens ironntion(igclodes goulidile Byerabdsy pa@lssugpgqrdmg dn

i 0TSO ) BBk P s

nivarels cemprise a@dlymenio gassbofthe present invention having distributed therein -

f&él&ﬁ&%&éfc&ﬁgﬁx{% gg% ta%Ats %ﬁfeﬁ]&h&% l%%eg% e@f 9 tdlm?s'eé

tbﬂW@n wo iﬁms sﬂgmn ¥i atheri mb&ﬂmentsdtmx or mmapmlmpmhattm ae

UGB Lt it Giods Ml o Bfiflo Ao ST Sk B8l fypgsea

al@t\aeenhwo elagsadels.: Othiek diVR A& s Mbln’po@(ﬁeﬂbmthnce Hlnf3such as-

e o Bl i g s

(constgidls, CBhet mp add\ﬁ&leamhmmé pilpderfshectCpBIMREOR s, infrared

( %’g éﬁﬂrgxému tgcg%lg( }g?,]-?sor in, 1%%d%{?'ﬁiﬁem§f‘ﬁ %lﬁlg 11% ?“YT%“"able

g:onmaﬁonnml) i s dissol ved | n rret hanol (10 nmL) and

t hyl O ni, bl I

(s o0 BlsBhe i iighshetodS an B G R5rirRg npeoree bve
\meg"nnmmsé ijlm; thspo"sedalbememftwbmdryo@ﬁyl batyrau)xayerﬁ SfRAMiRbNY & both

AR g G R DR It b snriyendon

Mdmpn@@h Bbeledtrps cGreTcﬁnd&hv&bﬂ)ahn@ a@ﬁt ("hfe présenﬂﬂﬂ)entl& 84

(et B Lo B el ot

dnddrporitinguahy b b pelyigt shsétl o Imtér@yﬁ) copétaRe | of (itb B&el invention.
20.8 mmol ) is dissolved in dichloronmethane (100 ni).
Powder ed cal ci um carbonate (4.61 g, 46.7 mol) is
suspended into the solution and the m xture is stirred
vigorously at @C. Bromne (1.10 nL, 21.4 mol) is
added dropwi se with vigorousistirring. After 1.5 h at
0C, the mxture is warned up to roomtenperature,
treated with anhydrous MgSO4, filtered and
concentrated to yield

2-brono-4-(tert-butyl -di met hyl -sil anyl oxy) - phenol as
an oil that slowy solidified: 1HNVMR (400 MHz, CDC 3)
d =6.96 (d, J= 2.8 Hz, IH), 6.88 (d, J = 8.8 Hz, IH),
6.71 (dd, J =2.8, 8.8 Hz, IH), 5.14 (br. s, IH, 0.97
(s 9H) 0.17 (s 6H) I\/S cal cul at ed for C12H208r(128|

NN oA NN N F A/ ~




et hoxy} -2-nethyl - phenoxy)-acetic acid. [00237] Step
A Internediate 4 (0.5 g, 2.8 mol ), 1, 2-di bronoet hane

W@ 2004/1d791 27. 7 mmol ) and Cs2CO3 (4.5 g, 13.9 nmpo@l/PSBENH018193

10

15

20

25

30

suspended in dry acetone. The m xture is heated to
reflux overnight. The reaction mxture is cooled to
roomtenperature, filtered and thesolvent is renpved
in vacuo. The remainder is purified by chromatography

( S' |1 G850 IV i0RBInGRY deopPofahd Sregknt invention are methods of

2- Br gno- ethoxg_ - 2-net hyl - phenoxy] -acetic acid

n‘ﬂf’ g a@é@éwdagn& UFTiBIn o Fnferegnd AT B HPdrediation through
(R gRiigt ool *;%i%%%%‘e?"f"@%“*ﬁlg%%%a%i@&“%] e f B 0l Rir shect
neonpize ﬂ@rpr?sgrlt Wﬂh@hf@r Sreple, Wishin g geershielshristass P@eh
sol ut "I@x@&_l e B 2Bt inducRSa B O?fi')g.n
28 in Et (5. nm). After stirring at roomtenpera ure
f Seetepmprivas su¥ine Ay ¢ishe diplsctee cors/camdustive wetiegpagents of the

If
B Bt b, Bt P e
[@G@39] Step C. The crude

4-{ 24 o :
§/| sfu P AR héo E?'t‘ B?é% O%h?ﬁﬁ‘té%]vé’g E%l el?rg“de poly(vinyl
nwmao shest, apd ¢therm0 bywast leegt, mﬂmu@r(os snﬁsqtlvean%mdﬁmr@msmon

g}gcﬁagac@ngl 0.6 nmL) is added and the mixture is
stlrre overni ght at roomtenperature. The mixture is

aci di fWhite the inverttivinti@s beeBtdeyscib¢d @ithreferemrce deichsthplany t he

Rt i MR AR P i B8 ocs may

pherrhdde@nd eqrivadanta ey phrubsitipd O elenemvE of mithow departing from

(o op o e gy en RO s hoRglopSmafly fhagd (sl

Jpartic@lag sipgatior pf) materig 8o thel teadhmgs&f gheHnyengib) witho8 Hepattinglfrom

-th§ es?ex“%%sc 1@0% @gre?%e ¢ %rﬁé%dm}gl fﬁe §1§zﬁ?u o fe %ximted to0

Jthe:p@’mmaﬁpmbg&i)nen@ disBlof ], as3d) bestiviBodeadontenataged foocarrying out this
%@éﬂ%ﬁ&%ﬁ%ﬂ&% {HdntR3 itk ’incﬁu%lé gﬂ eg%omment'g/?a% th gzle scope of

{the PPPGGdeBwaJ(m met hoxy-rhenyl ) -t hi azol - 2-yl sul f anyl et
hyl t d 0241] .St
L T SR 595 b . AR5 e e

(f6r aiylsingle component of the present invention can be used interchangeably thh any
41'a:§’geg \%.B{e p?liap&t% ﬁ% nyeln)forsalil-yto % e? cgméolyegtg of &16 entlon
C\Mhamr cmtqiahly]b - 12 foret dAnydmbpldanax igvimcdifined eticd fatdayt ofahé er
(doht diat.e 11) .(100 .30 mmpl ) i.s added

OB bW ot Al o SoPPRedrdignod cap bs fymed

tozempasmg suddurh acetdtd mraoky bhithe @atngésagd mofmﬂlaﬁdﬂmrﬁ 10024 3F thekr&iges
nL a into the reaction

e PSR e AP % By pggtops fhatite yibia the

Teeperof st firésanti isvencion bt thad W’oﬁlﬂrﬁetc&ﬁbﬁﬁ(ﬁﬁélfoﬂlsﬁ nd

acidifiedto P en_ it sextracted
with éﬁ%%gﬂr.e r“rﬁﬁen‘é‘?‘i}}ﬁ%l?eés %“éi}’e‘?"ﬂfl H@éB%H"’ﬁ @Ay gajnaypre for
(lﬂ@iﬁmx)e Iambsesmﬂ;eﬂtdr ﬁbﬁd notHeofdt@Ed € lirhi® the claimed invention to
recr ﬁ’é“ized [ acetate and hexane to afford
tai% 8g’néu§1y|fsﬂ'?fel y yel | ow solid:
1H-NI\/R(4OOI\/Hz CDC|3) d =7.44 (d, J = 8.8 Hz, 2H),
7.24-7.18 (m 4H), 6.86-6.80 (m 4H), 6.66 (d, J = 8.4
Hz, IH), 5.30 (s, 2H), 4.67 43, 2H), 3.81 (s, 3H),
3.80 (s, 3H), 2,27 (s, 3H). M calculated for
C27H26NOBS2 (MFH+) 508. 12, found 508. 10. [ 00243]
Exanmple O .

{4-[4, 5-Bi s-(4-net hoxy-phenyl)-thiazol - 2-yl net hoxy] - 2-
nmet hyl - phenoxy} -acetic acid. [00244] Step A
Intermediate 30 (25 ng, 0.08 mmol ), internediate 4 (18
nmg, 0.09 nmol) and triphenyl phosphine (30 ng, 0.1 1
rmol) are d| ssol ved |n dry DCI\/I( 1 m_) and cooled to

AL + o s o




2H), 2.19 (s, 3H). MS calculated for C25H2 1Br NO4S

(M+H+) 510.0, found 510.3. 38 R = 4-net hoxyphenyl 46
woReoobamzol [ 3, 4] -oxazol -2-one 40 R = 2- napht hpdT/6320R$/018193

benzo [3,4] -dioxine 41 R = 4-biphenyl 48 R

4- acetyl am no- phenyl 42 R = 4-norpholinophenyl 49 R

2 '-methyl benzo [3, 4 ] -oxazole 43 R = benzo [3, 4 ]

-dioxol 51 R 4 - (trif luoronethoxy) phenyl 44 R =

3-fl uq]@lresﬂargﬁ&hﬂm%@éﬁ urléss Btherwise mdlcated

4-trifluordmethyl phenyl 45 R = benzo

- oxaz el refprancs3inFuding inprmad grtickes paigmis. @Rh?ﬁ‘ﬁllo@s pnd books,
r%fe b Aﬁl%h Eg%y I'iﬁd%()ratéf ﬂ}ﬂrei'e'iént;é Hﬁfs%ﬁﬁfe@? xy-phenyl )
- thiazo oxy] 2-met’hyl - phenoxy} -dcetic acid.
[ 00262] Step A Internedlate 38 (21 ng, 0.042 mmol),
4-trifluoronet hoxyphenyl boronic acid (10.3 ng, 0.050
nmol ) and sodi um carbonate (13 ng, 0.126 mMmmol) are

di ssolved in water (120 nL), ethanol (90 niL) and

1, 2-di met hoxyet hane (360 nlL) and them xture is
degassed with bubbling Argon for 2 mnutes. Pd(PPh 3)4
(10 mol %9 is added and the m xture is subjected to

m crowave (180C) for 5 min in a seal ed tube. The
mxture is diluted with saturated water (5 ni),
extracted into EtOAc (10 nL) and washed with brine (5
m.). The organic layer is dried (MgSO4), filtered and
concentrated to give crude {4-[4-(4-

Met hoxy- phenyl )-5-(4-trifl uoromet hoxy-phenyl)-thiazol -
2-yhnet hoxy] - 2- et hyl - phenoxy}- acetic acid nethyl
ester, which is used without further purification in
Step B. [00263] Step B: The

{4-[4-(4- Met hoxy-phenyl)-5-(4-trifluoromethoxy-phenyl)
- thiazol - 2-yl net hoxy] - 2- net hyl - phenoxy} -acetic acid
net hyl ester is dissolved in THF (1 nmL), a solution of
IMLIiOHin H0O (0.2 nL) is added and the m xture is
stirred for 1 h at roomtenperature. The m xture is
acidified with IMHO (0.25 nL), EtOAc (10 nlL) is
added and the organic | ayer washed with brine (5 nli).
The organic layer is dried (MgSO4), filtered,
concentrated and purified on reverse phase HPLC

(H20/ MeCN gradient) to afford the title conpound Fl as
a white solid: 1H NWR (4OON+E, cbA3) d =7.32 (d, J =
8.8 Hz, 2H), 7.28 (d, J = 8.7 Hz, 2H), 7.07 (d, J
8.1 , 2H), 6.82 (d, J = 2.9 Hz, IH), 6.76 (d, J
8.8 , 2H), 6.71 (dd, J = 2.8, 8.8 Hz, IH), 6.63 (d,
J =8.9 Hz, IH), 525 (s, 2H), 4.56 (s, 2H), 3.75 (s,
3H), 2.21 (s, 3H). Ms calculated for C27TH23F3NOGS
( M+

{4

1) -

Hz
Hz
8

H+) 546.1, found 546.3. [00264] Exanple Q:
-[4-(4-Isopropoxy-pheny|)-5-(4-trif|uoronethoxypheny

t hi azol - 2-yl met hoxy] - 2- et hyl - phenoxy} -acetic
aci d.[00265] Step A: Internmediate 55 (21 nig, 0.041
mol ), 4-trifluorornethoxyphenyl boronic acid (10.3 ny,
0. 050 mmol ) and sodi um carbonate (13 ng, 0.126 mmmol)
are dissolved in water (120 L), ethanol (90 nlL) and
1, 2-di met hoxyet hane (360 nmiL). The m xture is degassed
with argon for 2 min. Pd(PPh 3)4 (10 nol% is added
and the mxture is subjected to mcrowave (170C) for 5
mn. The mixture is diluted with water (5 ni),
extracted into EtQAc (10 nlL) and washed with brine (5
m.). The organic layer is drijgd (MgSH4), filtered and
concentrated to give crude
{4-[4-(4-1sopropoxy-phenyl)-5-(4-
trifluoromethoxy-phenyl)-thiazol - 2-yl met hoxy] - 2- net hyl
- phenoxy} -acetic acid nethyl ester, which is used
W thout further purification in Step B. [00266] Step
B: The crude
{4-[4-(4-1sopropoxy-phenyl)-5-(4-trifluoronmethoxypheny
I) thlazol 2- ylnethoxy] 2 nethyl phenoxy} -acetic



is renoved to give crude 2-brono-I|-(4-isopro
roxy- phenyl)-2-(4-trifluoronethoxy-phenyl)- ethanone,

wakioshis781 used directly in the next step w t hoRET/US2005/018193

10

15

20

25

30

purification. M5 calculated for CL8H17Br F303, (M+-H+)
417.0, found 417.3. [00279] Step D: Crude
2-brono-1-(4-isopropoxy-phenyl)-2-(4-trifluoronethoxyp
henyl )- ethanone is dissolved in EtOH (1.0 nmL) in a 5
NMclffner onave reaction vial.
(2- et hyl - 4-t hi ocar banoyl net hoxy- phenoxy) - acetic acid
met hyl ester (13) (79.6 ng, 0.30 mmol) is added and
th eAX)b?&ne&: i RPEEBmpisidg 8n infrared absorbing agent, wherein said agent
4-i sopr.opoxy- pheny 5-(4
t ?qmnrﬁe%%lﬁﬁaﬁ gorsHispgIey W‘%ﬂ%ﬂd@WF FRAASX Y] - 2- net hyl
- phenoxy} -acetic acid methyl ester is obtained after
subjection to mcrowave (5 min at 180C) and i s used
d?-r Bl iptprlpyer phelaime ltwhereipsad integlayer sompiises aelyGinyl fegyral).
cal cul ated for C30H29F3NO6S (M+H+) 588. 2, found 588. 1.
[00280] Step E: THF (0.8 nL), H20 (0.5 nL) and Li OHH
2% The interlayen ofsdnimndp véleraméardd@eréiay@bcqmmmse@éﬁwbne glycol bis(2-
n&ﬁﬁﬂégngﬁestep D. The reaction mxture is stirred for
roo tenperature, then it is purified on
reverse phase HPLC (H2OZMeCN gradient) to afford the

e e A o

group7con¥isting of Jitanig dipxide, silid) coligidabsilich, gdld sulfidg

Eﬁslﬁwl@ﬁﬂmﬁ?%%@m 3, 120 (& 3, 190

M5 cal cul ated for C29FQ7F3NCBS (MrH+) 574.1,

u?% "g ?feﬁy 8%,%{3?1] Wf dlé% f: core Icomgll'lsei colfmdatl ls]lhca

)_2 net hyl - phenoxy] -acetic aC|d [ 00282] Step A A

X
nﬁ_ '2‘% x]nteﬂ eeﬁ )c/)f clﬁ1m } V\&heée% Srf%d % F‘é"}%’ c%atmfg ?ﬁnses 5& material
Zseimteﬂ)ﬁ‘oxqaihe glmp]comwng of @ppet, sibeh gbldelslawmn( 5)61)ad(1ﬁm ifidium,

e R TSR - (Sl a2

ng, 0.0019 nmol), potaSS|un1carbonate (10. 5 ng, 76.0

o) Pt PGP ohelEh) i ook sBRBES pisi

tsﬂamﬂﬂéwpehagumpcamemngghgmiahemNeact|on m xture is
cooled to roomtenperature and used in the next step

W t hout further purification. MS calculated for
C&Oﬂﬁiﬁn@fm& ()NHthlrlr) vBRRirPsaid dielodrid2de 2ompriNe? 83loidat sifica and

.0. 095 |y is.added to the, .

r eac(ion%ucnﬁ? céaI?P% N %Wieﬁ g‘ﬁteﬁgl?ffff g:tei-ﬁrgn&ﬁg( QPR cqusisting of gold
sandrsilest. at room tenperature for 2 h, then filtered
The filtrate is purified on reverse phase HPLC
(H2O MeCN gradient) to afford the title conpound Kl as
9. V\TfletmtegqfetrJ af cldihk NMSRefseﬁ%is ( dﬂ'dﬁe]leﬁ%@fé hHiis aial aﬁ)erﬁge7 diigl%et(er of less

S = 8. , , . t,
J‘E%“ hg(?-?g“ g”ﬁ)"fef% 64-7.42 (m 4H), 7.41-7.35 (m 4H),
7.30-7.26 (m IH), 6.84 (d, J =2.8 Hz, IH), 6.78-6.68
(m 2H), 5.31 (s, 2H), 4.54 (s, 2H), 2.17 (s, 3H. M
cal cul ated for C30H25N2O4S . (M HH+) 509. 2, found
509.1. [00284] Exanple LI:
{4-[4-(6-Methoxy-pyridin-3-yl)-5-(4-trifluoronethoxyph
enyl )- thiazol-2-yl net hoxy] -4-nmet hyl - phenoxy} -acetic
aci d.[00285] Step A A m xture of
{4-[4-bronmo-5-(4-trifluoronethoxy-phenyl)-thiazol -
2-yl met hoxy] - 2- et hyl - phenoxy} -acetic acid nethyl
ester (400 ng, 0.75 mmol ), 2-
nmet hoxy- 5- pyri di neboronic acid (229.7 ng, 1.50 mol),
tetrakis triphenyl phosphi ne) palladium (86.9 ng, 0.075
nmol ), potassium carbonate (1.0 N, 3.0 nL, 3.0 mmol),
1 4 dloxane (10 0 ni) and EtOH (6 O nL) in a sealed

o, a A PN NN N .




pol ymeric sheets. Agents of the present invention
i ncl ude those having a dielectric core disposed within

w@2@enIet i ve coating that selectively absorb Paif/Ds20e018193
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radi ation. The present invention includes a polymer
interlayer conprising an infrared absorbing agent,
wherei n said agent conprises a dielectric core

di sposed within a conductive coating. The present

| 1 efteliBrldyRELMIRS 1B wikdelnl spldQlidl&es ciild BEanRef8Ee diameter of less
conprising a polynmer interlayer conprising an infrared
athan P nagometerst | wherei n sai d agent conprises a

di el ectric core disposed within a conductive coati ng.
The present invention includes a nmethod for reducing

t Hankheiisterlarer of clainy I, avherginrsaid candustive epagng hesahiskesst ol

C hbekt9 106hatAnicrd 1 n said opening a nmultiple [ayer
gl ass panel conprising a polyner interlayer conprising
an infrared absorbing agent, wherein said agent

o . : i c e di Ui hi _

oo A LR L uho R RO W peigp 4 0 10
Fhagoomeeteys.r epr esent s a schematic illustration of a
single agent particle having a dielectric core

di sposed within a conductive coating. DETAI LED
DESCRictedryeT pclpimeks evhereinrsaisiageninis prasent inessidiipterayeret 2
a&ﬁﬁ%ﬁ&@ﬁh LSodRg,their use in multiple |ayer glass
panel's that can ge sed, for exanple, in autonotive

wi ndshi el ds and architectural applications. As

di sc i ' S: ' . . .

A BRI e B! el DB Rlrbferbomprispg g inared
witisprbingagerduwhdrein saig pgenbredneprised a diglecirie soretdisposed withgent

t  yely absorbs light in the infrared region
o&g@ﬁéﬁé?%%#¥bnagnetic spectrum As used herein, an

agent that "selectively absorbs"” light in a particular

F PRl R U R Mool BR [ bk B0 hpoey commpios,

. whaliranpl balysad, mpheatbbyatelethylebe migyl deglate, ompodyriethy! neghiacrytate.

of the spectrum This result is useful in autonotive
and architectural type applications because it is
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The present invention includes an infrared absorbi ng

conpr.ising.a dielectric core disposed within a .
o5 tre RN B ifhs P 47 vy RbelRish pacttiers Gatprises
heileidal stlicaa " di el ectric core/ conductive coating agent”
to distinguish the agents of the present invention
from conventional infrared absorbing agents. As shown
generally at 10, in figure 1, which is a schematic
representation of a cross section of one enbodi nent of
the agent of the present invention, a dielectric core
12 is disposed within a conductive coating 14. The
dielectric core 12 can be approximately spherical in
shape, but it can al so be nonsspherical, for exanple,
ovoid or irregularly spherical. D ELECTRIC CORE In
various enbodi nents, the dielectric core can be |ess
than 1, 000 nanoneters (nm, |ess than 750 nanoneters,
| ess than 500 nanoneters, |ess than 300 nanoneters,
| ess than 200 nanoneters, |ess than 100 nanoneters, or
| ess than 75 nanometers across its w dest dinension,
whi ch, for the spherical enbodi nent shown in Figure 1,
is represented as "d". In various enbodi nents in which
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pol yners. Ot her polynmers having a suitable glass
transition tenperature can also be used. In any of the
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and/ or met hods are given specifically for poly(vinyl
butyral) (for exanple, and without limtation,
forplasticizers, conponent percentages, thicknesses,
and characteristic-enhancing additives), those ranges
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butyral) can be produced by known acetalzati on

processes that involve reacting poly(vinyl alcohol)
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cat al neutralization of the catalys
s@,matﬁ adﬁatelsal afalmtf:dz o1 e, ereipcrogrigtingpf gpldiand sibvesi n. hi
various enbodi nents, the polyner sheet conpri sing
poI'§V|nyI butyral) conprises 10 to 35 wei ght percent
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ester groups, 13 w. % 11 w. %, 9w. %, 7 w. %,
5w. %, or less than 3 Wm. %residual ester groups
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exanple, U S. Patent 5, 137,954). In various

enbodi nents, the polynmer sheet conprises poly(vinyl

bR yFhginyultiple laygr glasspheet of daimied, firthegropgiriemg tohaor more additional
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or trial dehyde can al so be added during the
acetalization step to increase nolecular weight to
gl“e ak metho dor r8dRinRdtanamissigrsefdnfrired radiatiopthegughlafbopening,
hgﬂ S04 874,814; 4,814,529; and 4,654,179). As used
er ®the term "nol ecul ar wei ght" neans the wei ght
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pdtlyétiic cort dispwsgd slithinar condurtiviicdating.hose skilled in the
art (see, for exanple, U S. Patents 2,282,057 and
2,282,026). hi one enbodi nent, the solvent nethod
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another enbodi nent , the aqueous nmet hod descri bed
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exanple, Solutia Inc., St. Louis, Mssouri as
Butvar(tm resin.In various enbodi nents of polyner
sheets of the present invention, the polyner sheets
can conprise 20 to 60, 25 to 60, 20 to 80, or 10 to 70
parts pl asticizer per one hundred parts of resin
(phr). O course other quantijgi es can be used as is
appropriate for the particular application. In sone
enbodi ments, the plasticizer has a hydrocarbon segment
of fewer than 20, fewer than 15, fewer than 12, or
fewer than 10 carbon atons. The anount of plasticizer
can be adjusted to affect the glass transition
tenperature (Tg) of the poly(vinyl butyral) layer. In
general , higher anmounts of plasticizer are added to
decrease the Tg Poly(V|nyI butyral) polyner sheets of
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zero, no glass is left adhered to the poly(vinyl
butyral) layer. At a pumel standard of 10, 100% of
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| ayer. Poly(vinyl butyral) layers of the present

i nvention can have, for exanple, a pumel val ue of
between 3 and 10. The present invention includes
mul tiple layer glass panels incorporating a polyner
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panes of glass. In other enbodi nents, two or nore
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corbi nation of pol yiver sheet layers is di sposed
betmeen two gl ass panels. O her enbodi nents
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conprising a polyester type pertornance ﬁlJ:spose
b@ﬂem@érﬁmmﬂne;gcdw(conmng bﬁgqld atdsilvayer s, wherein one or
both of the poly(vinyl butyral) layers is a poly(vinyl
butyral) |ayer of the present invention conprising a
d? k| Betmétbodofidaim@ddeldrein eaid diztectriy carpanomprifdssooidalsilica and
:N?na% ds(%‘ld&?l glcg%&lg%gm .%eeég j e%%?&e?e\é%g\ﬁoggtg%’gmﬁﬂ gonsmtmg of gold
i mglmilger at i ng any of the polyner sheet or interlayer
constructs of the present invention. Al so included
herein within the scope of the present invention are
n#2. HBesnethobdfwtdunr?g, fmrtﬂér@bmpmjnma figgt tlassrisysr §sposad of contact
i nf.rar. and/o nfrar hr .
op éil"lﬂ ng golgmnp erlg}{'er afu?l% seci)%(ggﬂ%%s(i‘%rer cth c?s%&g |°r?m%%ﬁ vgﬁx said
opﬁwmmgmaﬂpppﬁﬂbhadﬁﬁ#wwsﬂm&heet constructs of the
present invention, for exanple, within a wi ndshield or
gl ass panel. The present invention further includes a
ng3. Hbek roéthorbofled dmt2dr furtber&omphgmgnn&drmﬁre additigual layergselected
L X any of ectric e/co dugti ve..coat
eGP Fhosiie dhafost R B AR B TS Telide
peifiyetinp Lilas \eeoustie esdrgy absoBinisheets addeindoraerai: fimey.
sheet. By virtue of the present invention, it is now
possi ble to provide poly(vinyl butyral) sheet, and
ot her polyner sheet, with superior, selective infrared
transm ssion reduction characteristics. Wile the
i nvention has been described with reference to
exenpl ary enbodi nents, it wll be understood by those
skilled in the art that various changes nay be nade
and equi val ents nay be substituted for elenents
thereof wi thout departing fromthe scope of the
invention. In addition, many nodifications may be nade
to adapt a particular situation or material to the
teachi ngs of the invention w thout departing fromthe
essential scope thereof. Therefore, it is intended
that the invention not be linsted to the particul ar
enbodi nents di scl osed as the best nbde contenpl at ed
for carrying out this invention, but that the
invention will include all enbodinments falling within
the scope of the appended clains. It will further be
under st ood that any of the ranges, val ues, or
characteristics given for any single conmponent of the
present invention can be used interchangeably with any
ranges, values or characterlstlcs glven for any of
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