THI AZOVDI NEDI ONE ANALOGUES FOR THE TREATMENT OF

HYPERTENSI ON CLAIM OF PRI ORI TY [0001] This application
wa@ba@onsseshe priority of U S. Provisional Applieel/iusmosn10723

Nore 188696213k A10d.080ESeBk efRefrehduuOQF, HEH%%TEI\FEIIOf\Ie

contents of which is incorporated herein. TECHN

FI ELD OF THE | NVENTICDMIM OFRRIORETH esent i nventl on

provi des, a.pharmaceutical c i tiQn |ncI
100011 § i amplisati) SJ3ens @Pﬁéap%ﬁﬁaﬁw&‘??ﬂﬁ 5\?@8 198 072,639
filed oft S@;ﬁ&‘nﬁ& BNI007,ANE BB FoHe AR D G cH Y Wo‘i'ﬁd]ﬁ!eﬁmlerem

di abetes, and i’nfl armat ory di seases and | nfl ammat ory
di seases. BARGHOIND A OFNVEERINGNEN DIGS] Over t he

t seve ecades.,. sci ent i st ve post ul d
100021 e PHER, wgeﬂboﬂ&rgmys S b pieE iRl Empieh B PhE sclcctive
thiazolidifddidr2 an81Sh FdraisBn irBitaReindPraRAtAS €iabeidh dipeiension, diabetes,
0004] Peroxisone Proliferator Activated Receptors
and inf{apppgteyy diseaspetrsendapmatory disgesesar hor none recept or

super famly, B‘MEIQE%R%M (gﬁﬁﬂgﬁ\wﬁgﬁggf ranscription
factors regul have been

[0003]) i TPler @t Rt VRl tieddaes] REicHii ieBSRoRNdated iRt PHARGAS 8% generally
i .e di abetes nellitus, cardiovascul ar and

acceptegesiteod apliersfor mrsulinisersiizing friezolidingdions compaindsase.

[0004] Ej?%?oggrlseorﬁxréaﬁt%lhl(f)e?n'atgﬁ d%rlvgtg% ﬁe@egpq s ﬁ’l;ﬁﬁ' g%gége%lbers ?f the nuclear

hormorieongt¢ptomsupehming lwlhldh]zﬂe $ighmd>hetiliated tfanbcfrﬁ;hioaﬁfhstors regulating
nmyocytes, breast cells,  human bonemarr ow pr ecur. sQr s,
gene e@ﬁ%ﬁsmc R fave bs e Byplicated 1n agipimpugs disepsergned gthepdispases, i.c
i
diaber U o AOH BRT ALl e bl ShAR0LRA Al € discas
[0005] ommms laykety oeguldter bf atipousid dibferenyiporPant] lhid tneetabolism. PPARy

general ly ex | bi t hi%(‘ﬂ éfl nj tP/ as PPARg |igands. The
is also fqupd;in gthepgs! 'tynr:%\% 4R dlrohiasts sy ey teRe Areasteetlpdiyman bone-

o 560054, 48 FLSEAEAM NS Lol PRARBRAEH Sy
macro;ihege foagud:al‘son athleragbleeqioeplaques! i pi d homeost asi s.
rrpouads that {nvq]ve the acti vat i on

[0006] Pﬂ?ﬁ&ogfi% IORPSy gEYeleRA AR GLER HisireaHmeH o f St diabetes,
genera 8)8'@?1% P -a?ﬁgﬁ‘%ﬁg f’tﬁﬁ.g%/ llﬁ/m% fﬂ%‘ng%_ﬁa{ WEMH%O das might

gener ention re es to conpounds

mediaté tiir therdpeutiediffeed thitough dgreatrifteptionaivith® J(H&I?ped to establish
nucl ear transcription factor PPARg Conpounds
the conesaithattAPAgAP ARG Y aegulator 9f glnenseand diaislamesstasis. dfowever,

compo@qcﬂﬁﬁzﬁég\%lvg %%%Etl\sra?tgolnuorPﬂPeAley gl(s)g g‘} glggrn sothPrS rga%ngrp%llon and other

unpleasant side effects.

SUMMARY OF THE INVENTION

[0007] In general, the invention relates to compounds that have reduced binding and

activation of the nuclear transcription factor PPARy. Compounds exhibiting PPARY activity
induce transcription of genes that favor sodium re-adsorption. The compounds of this
invention have reduced binding or activation of the nuclear transcription factor PPARY, do
not augment sodium re-absorption, and are therefore more useful in treating hypertension,
diabetes, and inflammatory diseases. Advantageously, the compounds having lower PPARY
activity exhibit fewer side effects than compounds having higher levels of PPARY activity.

Most specifically, by lacking PPARY binding and activation activity these compounds are
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i nvention have reduced binding or activation of the
nucl ear transcription factor PPARg, do not augnent
W@ owb08868E- absor pti on, and are therefore nore pSEUS1008/010723

particulyIF A AA0r0 R EHA R0 ngiCh. YRR, okl Bk B Qs ot
single dgedtegna i combiyiatorhivith otHee wiasses iof entdlf fpedttssivtdhagents. As
compounds havi ng, hi gher | evels of PPARg activity, Most
hypertea3ign; qipbeifs, gnd B&%‘?@Pﬁ’g‘l‘ﬁﬂﬂ?ﬁds Bg%%@sq%ﬁatoae‘t ¥eFoind
prediabRfes! t¥hdcoli oA S AERAMNASHRFGRRE trbftleRt dnd pre®dtlon o diabetes and

“treating hypertension, diabetes, and inflanmatory
other inflagenaatery disdakesas si ngl e agents and in conbination with

ot her classes of aptihypertensive ents... . .
10008] L Y8R E3RErtofhe RATSSHLEL I RIOT EY AR DY S i Lepesiyan ypoful in
treatindWpRFtehidiSr diddeted] arldinfhARRiAS daRekeR corpARIAE TonipNEE of

conmpounds are al so useful for the treatnent and
formulpkevent i on of di abetes and other inflammatory

di seases. [0008] In one aspect, the present ic?venti on

provi des a pharnaceutical conposition usgful jfn

treating hypertef on, diabete nf mt ory
di seases coAprKSi ng a conpoynd z Nl or a
phar maceutfi cgf |} gocept abl e wher BjH:
Each OFR1 % i 52i ndepeng m H,

al koxy are option
iIs hal o, hydroxy, %Zr optionally substituted al
and R2 is H, or and R 2 together formoxo; R3 is
H, and Ring A is phenyl. [0P09] Another aspect of the
present invention provides nethods of treating
by pehiueneaicallgiaateptade sAntleienf, varanginor y di seases with
a pharmaceuti cal ,conposjtion conprising a.conpound of
ekl B Pndaﬁalsangwggﬁ%bme cctady é;ﬁaiﬁ éla}%asil%haélamdeqlkoxy,
whereith ﬁ{%la@n%hﬁﬁpémlk@@pﬁetopﬁgngu SbstYRAWiAN BraTYares
pharmaceuti cal conposition$ conprising a conpound of
Rarisrbidle, hydaeedy, at optearsily snbstidited eliplmticsashR'ass H, or R; and R
hydr ochol ot hi azi de. Ot her aspects provide
togetheﬁﬁm’&(’euti cal conpositions useful for treating
RyAeHt eRgi on, di abetes, and inflammtory di seases
conprising a conpound of formula | and one or nore
FdemAsisphenyll imit the activity of the
r - . . .
100051 ¢ U F AR S Br KRl ERANE bR B! Beating hypertension,
diabetes, @hd infAammatdry dizagses prithl 3 plan@hequrtichl, coatpositen|cokrising a

and/ or angiotensin Il :
compound of trormuI% I and a pharmaceutically acceptable carrier.

[0010] Another aspect of this invention provides pharmaceutical compositions comprising a
compound of formula I and at least one diuretic, such as hydrocholothiazide. Other aspects
provide pharmaceutical compositions useful for treating hypertension, diabetes, and
inflammatory diseases comprising a compound of formula I and one or more agents that limit
the activity of the renin-angiotensin system such as angiotensin concerting enzyme inhibitors,
i.e. ACE inhibitors, e.g. ramipril, captopril, enalapril, or the like, and/or angiotensin II
receptor blockers, i.e. ARBs, e.g.candesartan, losartan, olmesartan, or the like; and/or renin
inhibitors. Still other aspects provide a useful pharmaceutical composition for treating

hypertension, diabetes, and inflammatory diseases comprising a compound of formula I and
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receptor bl ockers, i.e. ARBs, e.(.candesartan,
| osartan, ol nesartan, or the |like; and/or renin
WO pvolodgeer s. Still ot her aspects provide a usePal/US2008/010723
BRAYRARH: hGRrROBROSY hitdeflark eahd MG BUBRAERTS! Rl
compo di abet es, 1 z%&%n% gﬁ%torya |§%ases cg%%?|3|nd%ﬂ§e Eptor
blockem@nﬂ&ahwmbhmhbﬂbakdrs wrgic«mﬂodmmmbs that limt

hypert ensi on, ate nmean .
100111 4RGSR s oS PR BERERS! SHrRb P drrtpipp gompound
of fomﬁlllePKrfd Slipid- 18weriRgTh 8gk, pCBﬁlpo[uQﬁJo]f]for-'ﬁliUﬁ I B¢ eI 2thed BPARy-
provi des pharnmaceutical comnbinations contai ni ng a
spanngmnpﬁtmsjand bemnefinial aff¢ctsamm| lipidk itgoloalvelr m\giycergieagnd} tlevate HDL
of fo because. of thei
cholestgRTTaT gatie gt SrBE B THBRARINGT ot OB Paups ST - HMECoA
reductds® Waibitdrl &FY aRH BRSin2SH vabaMA! ivakthtis N6V AR Rlevaditth,
particularly useful in combination with one or nore
simvastagia fosuvastasin, pranvBtaon or erluphamecsutishlly aepeptaplegcombination
thereof@l OF vast atin, cerivastatin, fluvastatin, |ovastatin,
hevastatin, sinvastatin, rosuvast at | n, pravast atin, or
[0012] anmy aﬁ&tﬁém&u! the ahventias @ﬁ@t’éﬁtﬂ Bswidenkitizerd fhdt haveadduced
[0012] In another aspect, the invention relates to

binding miﬁtha%@h@f the agelean transcription faelerBRARiand ithegefgreiproduce
.vatig clear t scrl t f agt or PPAR
reduced Kl b WPsctbio B OV B LANER A P, B R of

formulfi EWSuBaSﬂidlly%bﬂel’ﬁjfeﬁtlﬁh?toaféae gilidprevéntsliabeless agd g At3abolic
of formyla | are substantially nore effective to treat
inflamyaionymedisied diseasrstineluding alragpgcts R IBHBIN Tesistansc3nsegipted with

metab&ﬁ%?ﬁér%ﬂleqhaﬁ@ﬁg%gtblggh&ﬂiarngd%lehtéﬂ%%gﬁgf 'Q{e dJd5puinBs of formula

resfstance associ ol I
I are alsanudefidi fogtreatsigi gphatenflansiatbry distasas smﬂneaslrhg/umélfbei arthritis, lupus,

conpounds of f.orpul a. | useful _for n
myastE R PR o ol QBB hs Bulriar Rl LY tha
inflamBAloBy béwel. disddRdiss wal ashaROH LRl SdisdRECHICh tak Rlzheimer's

Chronic Qobstructive Pul nonary Di sease (COPD), and

diseasej, Raukinsan's drsya&g:om@lﬂtlpjf: saideresia.acwkel dllepgic reactions, transplant
reectid)S SIS AINEALAEAREN SURN A3 aflbzhe! mor o

ease & Schl er osi s,

[0013] adhtafothbt &pedtcthe @mnansentidnmsxahwhahaja@snhbartﬁ)mpositions
central obesit #Sl i pi dem a,. predi abetes and
compngl,ng@é{ogg)oupé)e_flé]rnq Iaﬂlﬁ’trﬁ%tlfo%‘bect the present

I
[0014] ' gxn'gﬁl 'él?ﬁtg&g g%ﬁg@ﬁ%@g fe"g ﬁ%ﬁgﬁﬁﬁfl QB osmons

comprifid@ b4lonipousd of foramdid herseandegent, & bhanmemt(qaﬁy apcapﬂabdi@eamer

wherei$ ae:ﬁg?éf atlgiegfa Igé%%”%ﬂ}'@%%ﬁﬂ)%g&%ﬂp h@%glll ck§- {@By 1rﬁnb1tors
e.g., s1t§§l@1§tm FNLL 1AL biethe 1IMBLHAIR, £.HEHMRTTYA jﬁ‘aﬁ&tasé i%hlbltor eg.,
sél ected from di pept i dyI peptl dase IV, i.e.,

atorvastatis mn@s@tmeﬂlgvastagm layastain, evv$tat¢taglmmsramm msum@atm
pravasta{m or a%&%ilam‘? ce tlcall’y accl:v%t;%?? ac%rggﬁ!lg glé og,t(?#’ Yand -2 agonists;

rvas cerivas
or combﬂMﬁSﬁsaﬂhbﬂ'éof mevast atl n, sinmvastatin, rosuvast atin,

[0015] In still another aspect, the invention provides a combination of compound of formula
I and a glucocorticoid agonist which is useful for treating a number of inflammatory diseases
and conditions including therapies of suppressing the immune response, preventing transplant
rejections, and treating autoimmune diseases. Exemplary diseases and conditions, include

rheumatoid arthritis, lupus, myasthenia gravis, muscular dystrophy vasculitis, multiple
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pravastatin, or any pharmaceutically acceptable
conbi nation thereof; G.P-I and -2 agonists; or
w@ oovbiosssBi ons t hereof. [0015] In still anot herPE@EpPsINg/010723
hlerosRECH %ba BYOPLARShaRy PRERINEIOES), A HAAROHE0wWE di
5 ero%ornu gw Fucocé€¥|00|d aggﬂ?ét whi ch ﬁg uselflsease
treatmeno of amalﬂerglcaemmwbe,randftransﬁlhlatrmjactqmy di seases and

condi L1 ong L PEH R SRR ROR AU BRI AR, e

i mmune reopuno Pt evet | fg—t T ansSprattt €€etti ons, and
[0016]t r2Akdel Bertit, ThTTONRN ikl S6RHESns SHAR APHIFunIclt SRRERSe ﬂﬂﬁ’cated
condi tions, include rheumatoid arthritis, |upus,
L nyaEﬁﬂféNIH(@fSa\w s, muscul ar dystrophy vascul i tis,

: i.nl hl i r P
100171 ek pRERFRATH S T e 8P SfcrER, Rl Bl ERALHY ageqraance
with thefPeﬁﬁﬂlfbﬂ“aald ¢f1thié BlenGmes, mverﬁlﬁd Maraibopk 8N ChejstigtandPhysics,
Al LED DESCRI PTI ON.OF THE | NVENTI ON [0016] As used |
75th E%eAéﬂﬁlonalﬂﬁe geBPRLRIPeR S FreRnis sherBisHY [aregsseribedme Qg ganic
Chemlﬁbbeﬁ"%rﬁgs $&gﬂp c’l‘}rﬁ‘g\ers Smg'r:é:e oﬂs%sglgglib@: Qnd "March'
pur poses o fnvert i on, e chem cal elenents are
Advanéeﬁﬂdﬂtgaﬁlcdﬂlelnnstayd'(; GchIEdlcEd\M Strimth M.BPand dlarch 'Ua Hbkn $iley & Sons,
vers ok. of Che stry and
New Yefl JU et nstip VBisRATS eF N ORAPOP T By Fenis
[0018] 0r%s€n€é@f@r§hrébn%(ﬁmq§ §Pfh|e bi@¢bntiBn T bfally be substituted with
Chem stry", Thomas Sorrell, University Science Books,
one or Bwus subistibients09Bh aaare illvetraed semealbfmbede,@rganx@nphﬁed by

str 5th . .M B. and March, J.,
pamc“%ﬁ[?s %&y’cgsﬁh?% SRS%\‘F%’F%‘? ”ﬁ"(?BTonthe entire contents
[0019] Of Agrhie€ hedir€ theteeY glud6esTHEsidtagonibY réfefsab efeedid hbBd s

As descri bed herei n, conpounds of the invention

charactgpzedpihely abdity tphindwithethe wprtisobiseensier. Jramples of glucyocortlcmd
agon1st§ ll'lpcﬁﬁdet Bﬁ{]ﬁrﬁ ngfglglngt'l‘?o @f}%:%éu b’%&?ﬁhE At G e 'é%lte% Yraha¥he,

exenp y parti cl asse asses
Predmeaﬂmhes peehydpredhisoloae, Dexantetitasond, mm@etb@&sona%dmmlmlnne

the teru "gl ucocorticoid. agonist” refers to roid
BeclomgdssniddudRo a0 FCs e LR FEATCongrone seetas AOnGAY 4
AldostéBfe.Corti sol receptor. Exanples of glucocorticoid

agoni sts include, but are not limted to,
[0020] HyAl ered hetesmths, tergo ' aliphatic’ ensempesses tedemissadig, alkenyl, alkynyl,

sol on th ni sol xamet hasone,
cach oy FERLE R e 5] SRR 38 RRB R ason.
[0021] Fl Akhised qaefdus QN aRGEt @bep r@a@we@atnta@aisznqm@ﬁehw@tﬁb@a group
d Al dosterone. [0020] As used herein the

DOCA
contalrt(nag inl)Ea(F EpHak:ilc, WrchHrsargedompe Anlind gapupqan bg)skraight or
oranch 844yl BE s P A RIRHCH b 5t .

1sopro;g'(1 LCupyly sbbutyl, sec-butyhttert-dtigd], rapémpyiahiheptyy, d]rdeahjdhﬂxyl An alkyl

rqu . : : : : .
group c?an%epsubstltuted (i.e., optionally substituted) with one or more substituents such as

halo, phospho, cycloaliphatic [e.g., cycloalkyl or cycloalkenyl], heterocycloaliphatic [e.g.,
heterocycloalkyl or heterocycloalkenyl], aryl, heteroaryl, alkoxy, aroyl, heteroaroyl, acyl
[e.g., (aliphatic)carbonyl, (cycloaliphatic)carbonyl, or (heterocycloaliphatic)carbonyl], nitro,
cyano, amido [e.g., (cycloalkylalkyl)carbonylamino, arylcarbonylamino,
aralkylcarbonylamino, (heterocycloalkyl)carbonylamino,
(heterocycloalkylalkyl)carbonylamino, heteroarylcarbonylamino,

heteroaralkylcarbonylamino alkylaminocarbonyl, cycloalkylaminocarbonyl,
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containing 1-12 (e.g., 1-8, 1-6, or 1-4) carbon atons.
An al kyl group can be straight or branched. Exanples
wW@200al0B8681 gr oups i ncl ude, but are not |imted PCI/US2008/010723
het |
€ eroc?fogﬁég%axﬁﬁhg%’dé?oﬂw Oi?%amn’rl]&cg{égnoﬂg}/ or h&@?&k{}ﬁhﬁ%'ﬂb\éhyl amino
[e.g., aﬁpleitlhgnhhwxyi’cloaﬁhphah@mng;@Jmt&rawychmhphamiannm]emlfqnyé[q g,

i AL A A S D R0 0 R UL

carbox y&k&%dw | cy@foaﬁﬁﬁdtﬁ:@kiﬁ %Yér&)eycl&‘llﬁﬁﬁ%ﬁklOﬁ&loRPaﬁétéroaryloxy,
het érocycl oal kyl or Heterocycl oal kenyl |

aralkylmg)lt,é}péﬁmq},’lal}@p{km&oxwmuyl h]léwmadmnymxy, @mlwdr{)xy ngthout
timitatpf B RGEIRIE ot v e AP BpPRYE ke BhEAIRY Tilen hogC-ann

alkoxyéa@b@lylalky‘b/ @h@ﬂkkuhﬁohyiokyﬂkw rbytaadsmm, hydroxyalkyl alkoxyalkyl,
yI car ony am no ar al car bon

acylalk(yh éf%k)dc%k%?%)aﬁ@’ér@@fﬁﬂymlﬁé) ){kyl (such as (alkyl-SO;-amino)alkyl),
t 0,

amino gﬁezrﬁ{él(aa?m%%g?%%%/al?lgirgn%n%?ﬁ%gtg E}F{%g%ﬂéﬁyl car bonyl am no

[0022] al Asylsedihaeig nhdalkenyl" group refers to an aliphatic carbon group that contains

28 (c.6 31 St Ryl B PO SOHENR G lFroare OLBIEGORY LIk YT 2roup.
an alkeh?l group 8 Wﬁ?él 'Ur'BPancﬁé’(Pl PRlhRBa &?ﬂké}&l gRup include, but are

het erocycl oal | phati cam no], sulfonyl
not limited phdiyl,CISQﬁerll 2-butenfl, ray«ﬂ 2- l@ubli)dny\ln allseaiyﬂ gropp aanda optionally
car

substicisg B of B SuhstmeRls shalos Fola R on eyt bnhatie o8y
cycloalﬁ?h/ér(@y)tloah&h?lf] OidtbOytoal phatidkjd. ©)Beterbeyts ARyIMral koxy,

koxycar bon al kyl car bonyl oxy, or h droxy W t hout

heteroqypmatk&nyld»mryl)s/b@&éw@;adnﬁk@sv @f%dtﬁﬁrmrev acdiRghs
(ahphah{?)&ln‘)%ggglc gcé?fﬁ%?l%ﬁé ca(‘l?‘ %glq?;ﬁxég%cﬁ%iyhau )ic(:a.libonyl ], nitro, cyano,

amido Kbygln@&blby]ﬂ(ylaﬂiw)carbpabllﬁmmo alr}doatbaﬂl)ﬂmhmoaauaﬂl@llé’@tbonylammo
(al k ary) ) al kyl | f onyl am al kyl (such
(heteroaxcl?a&ﬁ%ar@@y iRPribFeragyrloa bk e nyp Boal kyl ,

heteroa&ﬁx%eﬁ’ﬂ/lhﬂﬁﬁ; h%ﬁiaﬁ/ﬂ( lc%oﬂﬂhﬂﬁ{d%k laing%gl]boﬁ?l used

her ei n, kenyl group refers to an al i phatic
cycloalka}abomqgrbmnp'l ﬂlhwrowoluaaqyﬁmnmo&rb@@ arylumigqcagboiyl, on
h 2-]4%l'.car kg)on t ons etnd ah. Iqast .one (ﬂo bl.e..bond. Like
eteroagylanyngsereonyfl et 16e, AphatRuing S loUPREHPATER or
heterodyt RAGPRMicakiRYB ﬂ@mtlc@mfoayiﬁﬁﬂﬂé aul IL €| ude, but

are not limted to ally I SO enyl utenyl, and

alkyl-Sehh exelagliphanig- Sész,e}wylg‘iQub s@ Wybéukfmlowéﬁowy urea, thiourea,

st P HHE o B B0 U G U, s

aryloxyg )heiemyleﬂy,l dralk?lleky,r ltarohralox phedkdxychbogyl, alkylcarbonyloxy, or
het er ocygll Qal kyl or heterocycl oal keny

hydroxp« Weithpait afjpRepne Wes of, éplésrtlggiacg)?{keh)&g\ry{clh’r@ cg/anoalkenyl,
alkoxy&lﬁleﬁ)@ éfla‘?l}éf@[ BRI xyalkeN{! %ildeﬂﬂa dll@)@@fﬁﬁﬂy&nyl O:n

t’er oCycl oal’i phatic)carb s cyano,
(sulfon&karrgnq)an@y}z:ll (oradhiagl (a]kk/ysp@arlbmirylkanylmmmmoalkenyl amldoalkenyl,

oo 5 " "

[0023] ( et eeaayeln ah kilkeh iy lorsigreny ol diphatic carbon group that contains
2-8 (e.g., 2-12, 2-6, or 2-4) carbon atoms and has at least one triple bond. An alkynyl group
can be straight or branched. Examples of an alkynyl group include, but are not limited to,

propargyl and butynyl. An alkynyl group can be optionally substituted with one or more
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het er oaryl car bonyl am no, heteroaral kyl carbonyl am no
al kyl am nocar bonyl , cycl oal kyl am nocar bonyl ,
woetesssge| oal Kyl ami nocar bonyl, aryl am nocar borg1/pS908/010723
b t't&h“r‘ﬁ WRRLY hrofMHREEHBANNlbx y, AL Q1KY BoxY; het loalkyl loxy,
S se{1at| carcrj?no cycr gla I pﬁat%%:arék%o, ; heterocycloalkyloxy, aryloxy
heteroamyibey,camglk}'loay,l pira ¢ackoryn oyanor halbj Iphiadyys sullfd, omsrtapto,rsu] fanyl

le.g., a Lﬁgﬂtlc %Forg(mc qahy%atwgﬁ%zrr%l}?%ﬁﬁgﬁ]' depha 1pE%t§c§C¥Iﬁn())lE or

cycloalighafbdud@nyl1 B BhffémmYk.g., aUpAARLSID,-, Qii:ﬂ’latl&ﬁﬁlhg)S)Oz- or cycloaliphatic-
car banoyl’, " cycl oal i phatl COXy et eroc%cl oal i phatl Coxy,

SO»-], am;ﬂOdﬁgg an@nma@mrwl cﬁllyylalampkryp@ydyalkm méanonxhamukcoxy
cycloal?y %afc%r ylélrb}tee?é&io% a9'511 |083( (’)r%y? e o&ik?f{ bor}ytlahmllflltc),

arylamirminﬁd@ylpmrvaﬁidﬁ@rmyﬂmo adrkmymaﬂbbﬁ;nwmn@cyl al kenyl
ydr oxyal kenyl , aral kenyl , ]@h{ al koxy ar ) al kenyl ,
b}

(heteroeg&q)qlléy\l%aébﬁrwmpge@yq:loelg yé)garbony amino,

heteroa?ﬁi(%ﬂrbﬁ%ﬁﬁﬁdg@eﬁ g%!ir)o ﬁﬁ?ﬂ%r&%ﬁ@f{)ﬂyﬁ%%@%&‘@ﬁ[ urea,

thiourea,sstfameyk isulfaraide; aikk)yycyibongt allqyldadfoewk))dypcwimaiphpdmt iC

heterocy g R bR B oS LS & elet DiiskaRamEobona.  an
(heteroé&éf&ﬁlbﬁhalﬁl@@%oﬁﬁﬂ‘ a@kﬁn@[é gl glliBhaﬁﬁarﬁfn@'F %P??ﬁ(}{,?é{@”%ﬂf@&(}pf

group’i ncl ude;, are no
Carbampb’b pfafc@faﬂlllphatct)m )(WtrOCMO%linhyhgf)bxgrmj \hetemarybalkoxy.

option substituted wt e nor esubstj tuents
00241 9Ra BT bk AR hnlds Se o s Ry RO EREGRNY P
"carborl@irBinoCY Thesz! tkithsOwhen @dellatbfi¢.or h rheb@{r@aﬂiéﬁ With another group refer to
aral kyl oxy, nitro, carRloxy ano, hal o, hydroxy

an amidy 10D Swet DB GUP) Ry LEOBNR S et w56 Mmuwwy, grd -C(O)-
I
N SHENTE ] MBI BN RS o et e

Exampl|es.of al;mdii grohpd lnc}uﬁ%lkylaaiuldp i@aichmataﬂaydl:—aﬂ@n&la,mmb or

alkylan%‘lﬁcI o]g )&2@2{%1%8 S%élgﬂhg% do [Zlgﬂg%m?rﬁggyﬁoca b?}ryteroaryl)amldo

(hetero@?’&!)él@}lb‘a)ﬂk BnRC aR28AMb; aralkylamido, (cycloalkyl)alkylamido, or
het er ocycl oaI kyl arfi nocar bonyl

cycloallsybm@n kyI car bonyl anmi no, aryl ami nocar bonyl
[0025] ( f%st %g ggﬁg%ﬁ oA, aokyrleaer EOM’%{“ Wherein each of R and RY is

indeperdeyiely Qé\hﬂégé@aiﬁ)éhétﬁ‘@bf?&lﬁadhﬂﬁhﬁ \qcycloaliphatic)aliphatic, aryl, araliphatic,
het er oar al kyl car bonyl am no, heteroaryl car bonyl an no or

heterocpeloaliphiafig) Gigierrsyalos aly/qqc)alwhétac heterontyle sarbexyy, sulfel, sulfinyl,
sulfonyz,&z;f X ngg*h nlglp)f%)gc?cg ﬂwlci)cm){ﬂ 1:@ )Q;%Bﬁ Hét?c)ahphatlc)carbonyl

c yC
arylcarbmtye,r(aaaﬂlphatmmrboni)é @eterc(ogfyhnhbpﬂatlphmtbom)/h arbonyl or

((heter%nyé’ﬁL\ ﬁ%‘ﬁ&ﬁ?‘ﬁg?tp‘sg{‘f#’?@a n%ﬂ%%ﬁf%&i 4rc ar bam)yl

(heteroﬁx‘éﬁ?l‘&ﬁ damﬁltyl GO B whitBR! |n@@hér@ﬁ?§dd@e@ﬁ@’®ptﬁfnally

eroaryl ) al’koxy. [0024] used herein, an "am do
substlttécd: obxemplesofanino’ gimmon@ludmﬂwmm diadlaylbmny)l ananybimino.
al.one ction. wi

When tgﬁgqsrﬁle'f,a?nglﬁrcg’da npgﬁhg erPBnal groupo(e.gi.,nallgﬁg gonylammo) 1'915 represented

by -NR*- . R* has the same meaning as defined above.

[0026] As used herein, an "aryl" group used alone or as part of a larger moiety as in
"aralkyl", "aralkoxy", or "aryloxyalkyl" refers to monocyclic (e.g., phenyl); bicyclic (e.g.,
indenyl, naphthalenyl, tetrahydronaphthyl, tetrahydroindenyl); and tricyclic (e.g., fluorenyl
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an am do group such as -N(RX)-C(O-RY or -C(O -N RX) 2,
when used termnally, and -C(O- N(RX)- or
wo bifoR¥}$6€( O) - when used internally, wherei n RxPemnusiigs/010723

s RS AR e B

monocydlk:yﬂimystmﬁis eonhtic ordt ddast axeyafl tbai‘ihgmmtd laiy poticdwr,tricyclic ring
(het kyl i do het 1 do,

e {58 A 0 (LSO LB Bvotna s

carboc§<ﬁi¥:crir%§| kYt éxairﬂfpﬂé ABOofuféd Srbtip AL ?HEI?}Q FuddQAn twiSor more

used herein, am no" group refers NRXRY wher ei n
Ca.s catbacyrlifm@teticn dAaRgryil $s aptidepénsidstitugedyith oge Ay more substituents

nctuciG DAL G £ CHBORENRIRSH Sy b RRRLBREI R BR Satphaci
heteroc@m@aﬁﬁmmca@%rédalaﬁiau@m{d)ﬂmml@ arffleh&éﬂﬁf)}ll alk62¥; boxy
ul fanyl, sulfinyl, sulfonyl, (alilphati c%car bon

(cycloa@@p@t;ca@m, ,ﬁh@@roqu;lgalmﬁyq:)oxy aryloxy heteroaryloxy; (aralyphatlc)oxy,

(hetero%x(a? %ﬁ&){y{a E%)é}é,c% %rb@%% ﬁﬁ’%rgo?:?98 2%( p%lé gmat Ej X arl%)dcl){c ic ring of

a benzc(f(lftelttﬁdiﬁ;(hy oF aridyiclib atyilg hitta; mhﬂiolxy,) zﬁﬂll‘dbpmyﬂ [e.g., (ahphatlc)carbonyl

(S CAAE T E T

(heteroB b ARatig)eABORE (HE Gy IRABHAD BphABALOAEMS |
(heteroalltah'phait'rc?)cba’;bnnygb Sulfenyhfe.gt hlaahaercfgtablé gnmma?@ligézﬁulﬁnyl [e.g.,
aliphat e SDr ey SURARRAITS I stilrhf B SHBEHe bl summoabialo Bydroxy:

mercap"ﬂ@ rsQifBxy; dea; %El?éﬁrea;gﬂ'u‘l)ﬁdﬁlollj}'ﬁ %dlfﬁhﬂfé%ﬂar@aﬁn@ﬁr tAlRknatively, an aryl
kyI aralkoxy or

arger ol ety as in "ara
Canbeuwg’lsfd%&ﬁdl kyl" refers to rmnocycl ic (e.g., phenyl);

[0027] inmg gnexgﬁlipll]és%q% %tl’tut (‘laglsfgéﬂi%l lglﬁg :hilloara'rllae By Imc?yr/lgl .di (such as
p,m- dll(aﬂio@‘yl) afnkit(ﬁﬂam)hﬁyﬁé]t (@i’bﬁddy@a‘rb/l.l [@tee(dlkox pearbonyl)aryl,

trahydroant hracenyl , anthracenyl) .ring_ systens in

((aralkmaelwrtyi@yml@e%(ql XYepgorylaargly (aBide)anRds 8- or at
aino G851989, Qi DRI BB P LA YEH .

(arylaminedautstenybjery miﬂs(é(ﬁe&rc&ryi%hao)sdrb@aybwﬂc hmmomyids g.,For

N L S A E A SRS A
(sulfanib@ll)'a@ll'?é gy (aiﬁh%idlfdﬁty erw t&lkjiq@lﬁf&fyl)agn e(c’féﬂ?ﬁ&r'yl uents

i ncl udi n hati c

(hydrmasralkly}ﬁ);alryl ((el}k@mallqybmth @ydr(oe(ykarﬂa((pghaw)e%i)wﬁat ic;

(((dlalka/?)ytaﬁin?qa}ﬁ?(gﬁ%&ll 3?&5 aficy) O)S{}ﬁt (?{:?/1({9[ k AALh A o?ﬁ)cgl ipphatic;
((heterddgetoehpl@atmbcaabonmatylc()(ﬂkylsulamyl)aldwl)ahdt @yasrayityd)ayyl;
(aral iphatic) (1heteroar al i hatl c%oxy aroy| ;

(hydmﬁ@ﬂ@flbaylogﬂlkyl%gw Jagpalkylard; rahala%l ¥adryhb pc%mwec'vu i

f AY S r | ic)-
alkoxyﬁr?%ﬁérg ng%ﬁlfll’g rg %_?%Bo;kﬁbgtg lh'aF)ef;ﬁga.n"ilﬁbéH/P ok ¢m@h¥ledocycloaliphatic)
o-(alkyﬂ)z)irybhat i ¢) carbonyl; (cycloaliphatic)carbonyl;
[0028] g gﬁ? aqsiegﬁ rE %;gr%gnwpcatsuc gsaarnh%ra\fkyl" group refers to an aliphatic
group (e.g., a Ci4 alkyl group) that is substituted with an aryl group. "Aliphatic," "alkyl,"
and "aryl" are defined herein. An example of an araliphatic such as an aralkyl group is
benzyl.

[0029] As used herein, an "aralkyl" group refers to an alkyl group (e.g., a C;_4 alkyl group)
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(heterocycl oal i phati c) car bonyl ;
((heterocycl oal i phatic)aliphatic)carbonyl; or
\NQh@B@ﬁE&tal|phatic)carbonylj sul fonyl [e.qg.,PCT/US2008/010723

that is % i v(;lﬂg%ﬁry? grrcﬁl?y 'B?)'thsc%l il and "'&Sr?l"r}%lvg B@cx‘gdeﬁned above. An

I phatic cloallp atlc fanyl
exampl[e ®f gn aradkyl ghatp is b8azy]l. @symaikyhaloptloﬂrglkyrwbwtutcdrv@ﬁmm or more

substiogeisSi SR P AP, 27 oy TpLREnS CarbSKyallyl,
hydroxyﬂﬁylb& hdIB4IRG: su[:QQ@?ﬁﬂlNi’&mEﬂh témoa%ﬁm RS nycloa(ljkyl or

subsfituted aryls include oary ., hono-

cycloal((grusd}; (e lqaligylpilkid) hﬁ;q:ryp?clioadhyj (h;tqr@glmcb)aaﬂg)a]kyl aryl heteroaryl,
atkoxyy SRAREIOL Brstshytoayy Bt SYER Rl lipiosey |

heteroa&:ﬁﬁjd@ﬁ;)' ai’rWl b&e@aroyf, &Mr@,(lﬁﬂfob‘[@ﬁadkdﬁcﬁfbonyl alkylcarbonyloxy,
((al kyl am no) al kyl' ) am nocar bonyl

amido §eeg kamipasasbery! )aélwlﬁérépw amng, W%lﬁalkb%aﬁbsanm%w and

Ceycloai IR AR A ERRAD K AS Vil PR ORRGMAG . B,

(heteroé}ay@aibﬁbdayﬁo)@taphmo((&bﬂemcyr}cba&dylall(;ﬂ)daﬂmmg}alrﬁmo,yI [e g.,

heteroa@ﬁ%rﬁ ﬁ%@?n%yl %ﬁ%}%ﬂﬁ#ﬁ %ic’ 1'!511%3{ Qy;@ib%q Ryfrexyyacyl,

mercap@@%ﬁ{}@fﬂﬁdﬁgly Lulf&x(yc ﬁfﬁ%ﬁ@éé‘ﬁﬁﬁﬁﬁd}l sulfamide, ;)lxo or carbamoyl.

am no) al y Yaryl 7 (nitroal kyl)a
[0030] ( (Asaiskq hengirf, aripicyaié ring aj/skqm') acludes 8-12 (e.g., 9 10, or 11) membered

structurge% g}ra&$ ot loﬁ%s; h%%ﬁl 1§: Q}ejyv r{gigéﬁ{s%{it%ﬁs)t 8??/ 'fltom in common (e.g.,
2 atom§ Hycbney KBt @Hc)ﬁng s(y@felﬂé' ifA0BOBIY 18k Ihatiad fevd. alﬁlﬂfcloalkyl or

(trihal oaI kyl)aryl; P am no- mal koxycar bonyl aryl
¥

bicycloglkgpylhdai wc(lg,}mgglmha p birarlc ayimapdaicyslic lgteroaryls.
[0031] EISIRGS JRE& RERY gl"gﬁlbﬁgﬁﬁhg) 08p (eﬁéc}%a)sge%rawcyclbgl?éﬁ gr@ép and a

ereln, as an

"cycloajjkcmyb' grotygreach of Whlchlhep’rydptmnglﬂyomﬂ)s(lﬁu@l as sat farth lldoy.
uted wi.th an ar

hat is, grqQup. .
[0032] A3 %ﬁ%@ﬁr@ms o7 amﬂ ﬁwt SERPPIgfe)s to %?aé“%lé?ﬁ °kelicgnpno- or
blcycllétm@amrﬂge@o% @f‘gho o8 gt 501 0 Y& oA Stob. amhh)\iés &%%1&1@1

IS benzyl used herein, an "aral kyl™ group
groups nmﬂlafescwb)pmpydtl mlobgt}dwctwegtyl cacl@he)zyl,aimgqheptyl adamantyl,

norbori R Balany remiifey dHe Rt AR S R UL R 0cRE, A
bicyclopd. 2aqbaylabll@yélogwwpldn§1 BeYE[3.3 AN dadya| Biyycld[2.2.2]octyl, adamantyl,

optionally substituted with one or nore substituents
or ((amanpeprbesyheyperdeylicyrloalkyl. al kyl, al kenyl, or al kynyl,

[0033] ' r)\Cl' og. eﬁ?{"%‘?&%ﬁaﬁegﬁ QB%}’&% W%‘I ?I‘P E.roFﬂlng%Li}B\()lcychc ring of

such cycloal |
3-10 (ecgl,04 ®)a¢dﬂy¢n aitbrrmyrat/mgldne roy Iore oytde baﬂldsylli)mhip}'d:s of cycloalkenyl
groups I’fé:t ocyﬁqugtlg{%%llo ( he egéﬁﬁlﬂ%a | %(by czhaelptk yl, c%lgcl)étenyl
hexahyhﬁi—ﬁﬁ@ﬁ%%&ﬂﬁ% ﬂéyhth *cqeﬂi/exeﬁ'ﬁt BSHehteAXY, bicyclo[2.2.2)octenyl,
ar al kyl oxy, heteroara oxy, aro het ef oar oyl ,

or bicyelof3.3 1 romeiydxy, al koxycar bonyl , aI kyI car bonyl oxy,
[0034] A cycloalkyl or cycloalkenyl group can be optionally substituted with one or more

substituents such as phosphor, aliphatic [e.g., alkyl, alkenyl, or alkynyl], cycloaliphatic,
(cycloaliphatic) aliphatic, heterocycloaliphatic, (heterocycloaliphatic) aliphatic, aryl,
heteroaryl, alkoxy, (cycloaliphatic)oxy, (heterocycloaliphatic)oxy, aryloxy, heteroaryloxy,

(araliphatic)oxy, (heteroaraliphatic)oxy, aroyl, heteroaroyl, amino, amido [e.g.,
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amdo [e.g., am nocarbonyl, alkylcarbonyl am no,
cycl oal kyl car bonyl am no,
W@ eypolosssBky| al kyl ) car bonyl ami no, aryI car bonyl aP€T0$2008/010723
(liphaft LiShGRRRRGN L ATbA h§1 e4r8h | kyl) car bonyl ani no,
e )gt erogyc Xk% g’ i {)ar olcri:g1 nﬁgﬁo
((cyclolabpmtm;a'lgpham)bm'bynylamrrm (aryjk)carbonylammo, (araliphatic)carbonylamino,

(heteroggf(é}s&? g' §%§§W”§§c'r 0 ?e%%%xcf%@ﬁﬁz}t&@&p%ﬁ}i&édr bORYTamino,
(hetercfa.gyl}éldﬂﬁﬁylaﬁﬁhé B teroatilibAM JarbéiPamPo], G, Qﬁ%xy [e.g.,

used herein, a "bicyclic ring system
HOO mikmgrbenxlz of @lkglcarbgnylp@y] eeyliep., mhatsq)mbowles

((cyclolapgtga(tlc at\f\'%)mralrbn i/ ks rg%n% r}tealélrclzécar o?yg?la“ od lggﬁﬁgz)carbonyl,
((hetecht}Q;Yddhpﬁat[d)ﬂgalﬁ}dsjceﬂ%nyln et (lfé&er@arﬁlyﬂiaﬂa}dafﬂmyl CEyan6; Khlo,
bi cycl oal ky bi cycl oal ke

hydroxy; wtqaeweﬁléf%ml [E'p&a@likwss% Warylcsgriusglﬁ%be &i elrd-$©O)-],
sulfanygié gr Qﬂtﬁy bs glgls%éflhrd&?§lgqil?% EﬁFﬁh(&lb ﬁlrl)fagtﬁgé,gﬂ)l @J@}Ba‘?noyl.
[0035]" st:hs:edllﬂemmy [the rauhetesmybloaliphatict bndomipagses ptheterad ycyoalkyl
stitute forth b Q 32]..As _used herein,
group S JRsp BRI IRer Sy ALY WO SRE PO SHPBURGE f kot forh
below. rmno or bicyclic (fused or bridged) ring of 3-10
e.g., 5-10) carbon atons. Exanples of cycl oal kyl

[0036] grftsﬂﬂwdlhnrﬁhmdé'hcmwpmw groye rezﬂmattqla 3- Hglmlewerﬂdymm- or

blcyhcg}é{ S‘% ﬁ%(llgeﬁizé%l Ogeﬁe%damgggrréﬁ 8lcy81rlcr3 aturate(? ¥mg

structubd, @rY(i/hQ&l?onE olhﬂﬁé wF theltingybaf & azhéiélﬁﬁﬁo)ﬂ (e.g,N,0O,S,or
blcyclo [3.3.1] nonyl, blcyclo 3..3.2.]decyl,

comblrkpln@y%ﬂ)@[ez)f)z nga@ml?q 0 f aghpdera alkyjgroup include piperidyl, plperazyl
R T TN S

isoxazcﬂii]iﬁ,anmphb]ilwlptaldmmphbhyt; octahgdeberzofitryl, @c'glhydp@c&bmenyl

octahy a?lgg&rg%gﬂ ng&%’@gg%aolyﬁ acgagggr@ggqlij y]ltp ai:ﬁ;\flydroqumo 1ny1
octahya-noﬁe gﬁ]@h@ffl?en@yl ek biG)Ed[2henb ?V |l+azﬁ§b(féﬁ%{§9n2ﬂbctyl 3-aza-

hexahydro-indenyl, octahydro- ngph , cycl ohexenyl ;
b1cyc1q£§@l ld@@yﬂt, emylz 6- cbpxggrmqy[:@[y 3 Q]Q) c}n@ny]l A gronocyclic heterocycloalkyl

sroup ¥TuRIh RO Hibod Rt ey STl eftinutroispquinotine
which %aldqie dﬁwgansgd)ghdtaeﬁnyg such as phosphor, aliphatic

al kyl, ~al kenyl, or al kynyl], cycloaliphatic
[0037] ¢ e‘yghleé%mp %@tlk@)yl agoBReasiused harels Efisito amqaear bicylic (e.g., 5- to
10- metglp%glh% 2918 i g{lﬂg gg-l)ar(flhétﬁ{ql‘?ﬁé StrucBir¥ Ihawngtoﬁ’é gf"f%lre double
bonds, @hém@emy ochoat mpleadfithg tiry atoarsyik ahgterdmdrarnear, N, d)g)o,r S).

Monoc&g][l hlgtvill%)}%)( rﬂ cli](gﬁ'ipég}lacrsaalrel gun%elrga gc):(&/)rdlgg (t)g/ standard chemical

nonwnEﬁuﬁe (al i phati c) car bonyl am no,
(cycl oal i phati c) car bonyl am no,

[0038] ( (& y@tlem[yq‘:lph]gyl @)tgqte;rph)@ﬂcpail)mi gmup [canba gptlonally substituted with
r al i [

one or Eq%%/ %L?b % fltsSpe p?ﬁs ogga Ol %lgﬁvf |[ﬁ %’O?ﬁ( ) }i(en.y , OF alkynyl],

cycloalifHaéit e(rcszawhpmhc)ahghatrc) BéteRlaatlosll phatib,ohylefdBybdaliphatic)aliphatic,

aryl, heteroaryl, alkoxy, (cycloaliphatic)oxy, (heterocycloaliphatic)oxy, aryloxy,

heteroaryloxy, (araliphatic)oxy, (heteroaraliphatic)oxy, aroyl, heteroaroyl, amino, amido

[e.g., (aliphatic)carbonylamino, (cycloaliphatic)carbonylamino, ((cycloaliphatic)
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(het eroaryl)carbonyl am no, or
(het eroaral i phatic)carbonyl am no], nitro, carboxy
W@ 2009/0386BI00C-, al koxycar bonyl, or al kyl car bonyPORY$2008/010723

ahphatf%?é&rb({rgrgﬁnmo a@}'ﬁ% ad; giﬂlhsg(ﬁﬁﬂl RatC)carbonylamino,

cyc hat 1 ¢) car bonyl,

(hetero(:wlaahmiaat)ica:r))oayllaumyd ((h(emcalcbxayphamb ambteatuc)x:)admntvbmyho,

(neteropfylEarbiony i o R tias DA S B Rl i vamszy o2
HOOCUBdIE&@EQrboﬁw f)loill(%rlcﬁﬁboﬂylox ky1{ g(cﬁmh@hmic)&@odyl

sul fin , sulfa

«cycloahklwwéal}phagg)camyf’ mre@pha&m)c@mo@al (Raiebessdgaliphaticycarbonyl,
((heter? C q(%?bgsﬁi.cl)]ﬁ %atl oa rgﬁgeteréaqgﬁ% n_é%aff)%ggghr%{rgl pyano halo,

ero asses

hydrox&eﬁlefcﬁpw; L‘lﬂﬁirﬂl}/[e Q[ ﬂldplsalfﬂ@h)a oh eityéudfow olf] cal e Y &. g 9 alkysul finyl],
bei ng optionally substituted as set

ach

sulfanyfl & £h a},gé{[sg{,san)[lb@gléﬂ)xwr% taowen splfamgyl, sulfamide, oxo, or
terocycloal kyl" group refers to a 3-10 nmenbered

carbamng? - or bicylic (fused or bridged) (e.g., 5- to

[0039] 1A fitdreandl’ gronp-asarsedhearyml refgrssatb mcmbeyblrcg bgyclic, or tricyclic

. str ure whi ch one or, nore of th rln atons is

ring syRgpdtAsiEchior B> BE SQmeGLIeREin e Gb oFT O 16 RECCTRIRL A hetctoatom

(e.g. I\E@@ bE8oRbinatiIRIUREREH Gh@ R Kflﬁichgﬁ@ﬁﬁnb@ﬁ:]h@ #fg system is aromatic

i peridyl, piperazyl, t et rahydropyranyl’,
or at leasitonalof thegmgsym thelblayqﬂlp@x ofieyelic nng sgtst@ms ks aromplatic. A heteroaryl

group %ﬁlﬁlgdl Ogm sed 88? g%ﬁ%ﬁl%gm o%s ta ngs r bxarrrg}glehoi)én%lfdsed

group iBEIALYBYNRE Iﬁlisféfmﬂlﬂ onelsit oo ﬁibﬁh@ﬁl’e@ MefyYdcycloaliphatic moieties
octaﬁgdr0|ndolyl oct ahydr opyri ndi nyl ,

(e-g- inflobigWy delilli iseindelyl. SHotdahy dneplinyd.drenzelblfyndespezo(blthiophenyl,
quinoliéylo}éfaggé fiﬂu?[lg éor% 8)&[[%/{4’165 gt;] %&o@yﬂﬁ%lﬁgt@dlay@%%&yﬂ 1H-

aza
indazoB],Gunl qmmﬂyu thyeryd)[tBiaBolyl, ®x8201yInomdhzol A, rtetnaoiyd) benzofuryl,

isoquiqggit g]; gc G oaI Q,/ §?x?thgrijeﬁ Flég)? S u;i@%ot%z}zpneadﬁlygroy ndole,
benzo[ @?dlakmgr&hﬁé{ggu%m Eéﬂ)ﬁo[hWﬁi&dﬂeﬂ@uin@iaﬂﬂylclﬁé&%ﬁ{da%&% as

eroaryl s et erocycl oal keny group, "as
benzthiagely], hpurgl, nmnol:yﬂ ecruanlbl quinezdyl,cmnddylc phthalagy, guinalyk o

. - nenb ~ i | i 1 i ] .
auinox 3. TG Fle . TGl oG L 2ss B BT Caheimaiantn
[0040] owltﬂéutmﬁ@t@h inbﬁocrycng hatemylk tnctudeetigil Odiophenya, ZH-pyrrolyl,

Monocyclic and bicyclic
yrrolyﬁ,etw%y éhla@aml pRuddzelylapaazninpisprarobd cspliagglv.ol.3,4-thiadiazolyl,

2H- py’%‘t‘%?%gcﬂg’g 'E;ﬁﬁ& et g%&%ﬁ oal[%%ﬁlylgpgl%ylé grnl’g’e5 triazyl.

Monocgglid ldtedobnylsarb ﬂunﬂ)atedchcmrdmgan atandandwhemsaabadmendaise.
h, as .phosphor

S hatic, [.e.qg.,.al kyl,. al kenyl, ar
004 5 nGryTmEs Brotiey Sietsaompty 6o 8 indnlieycindotvEdainactys, e
indolylbﬁﬁd@ﬁf?ﬁ}’ﬁérﬁ@w]ﬁﬂ'ﬁ b%zo{ﬂ%@ﬁl%yp h@ﬁbllﬂ?atsbﬁﬁlﬁbhmafn'dﬁhzyl
aryl, heteroar oal i phati c) oxy,
isoindo(lﬂetr@pbd,@n@dlbﬂfpm; lpeg&pbbd;lno;dre;ayloxyiazolyl benzimidazyl, benzthiazolyl,
purinyl,
4H-quinolizyl, quinolyl, isoquinolyl, cinnolyl, phthalazyl, quinazolyl, quinoxalyl, 1,8-
naphthyridyl, or pteridyl. Bicyclic heteroaryls are numbered according to standard chemical

nomenclature.
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het er oaryl oxy, (araliphatic)oxy,
(het eroaraliphatic)oxy, aroyl, heteroaroyl, am no,
W(amod/@s:{ﬁel g., (aliphatic)carbonylam no, PCT/US2008/010723

0042 ( A i h 1
[0042) ‘Zﬁéﬁét 'fféﬁ f()n)ﬁﬂ? Q\Qt?% {éfgtr ne of more, séubstltuents such as aliphatic
[e.g., al@@r ydk)enylr bﬂmﬂib’ﬂyh ,myplo@hplaﬂtlcp@mloahnlmtlbmlpham no,

heteroc&F %6&;{%‘%3&/; @?%%&&aby%%%@%é&% ohetg ra]u(?;l eaill(()g)%/ (il ©
(cycloaﬁlgﬁitﬁ‘)&éy Xﬂlét&%&?&@édhﬁlﬁh@@x?/ OiryloxT heteroaryloxy; (araliphatic)oxy;

et efoaral i phatic)carbonyl ani no nitro, carboxy
(heterop.le.llgha,tlcmaroyalhctpry@rayb @mpﬁo oxp (en kyb@-arcmmy:l ardcyclic or

b
heterocy%l&/ré{l%gﬁ? BW&{::}}/ C?r tglcyghc t I § glgl )bg?{X?Xy, amido; acyl [ e.g.,
ahphatka:{rﬁblh)ﬂh@!ybl@)iﬁliﬂ{dﬂ@)bﬁbon@h 1§l EREN hlph@t‘id)@érﬁaﬁ}bo nyl,

eteroc cloalp atlcalp atIC car ony or

(arahpl(aﬁiékérh@aw I(h‘?ﬁPFQFY@%}H}h%WPI] onfitro, cyano, hal o,
(heter%&g {o8ii¥hatl 1@9@3% ﬂlof‘xy he{e?oag?lwh? @X%J%Hﬁlﬁ’% o1 Jors

allphati:cs?ulgan,yl at ayineshlfayl; bulfiayl [fecg(,ya,hphammﬁriyi]o sul&myl [e.g.,

ahphatlcﬁélf aplg,qo? g%a]:ngn‘bgl a}%}?%g)gﬂ %eé;;;%rt%asnﬁé;%rlgoog}%]gurea sulfamoyl;

sulfam B QA dnfo le@%ﬁlah%lyoﬁ hétetda¥ lchst bE hﬂalb§b{l‘%&6%m havi ng
4%to 15r|ng atons whérein one or nore of the ring

[0043] atN}mshmmr@ dxemplas aif snbstitutgd hetbfoayls Bclusle (hdmhetmarwh[s g

mono- oA Gto) B ranr L bbby s FRRRE 16 Gk ety FydrPrral

cyanoh@ferdaiy1€ bﬁﬁlrio%etretdhg%ls[)f%t f((@k}”l&ﬂﬁfn?[)&hhfo)he%lﬁﬁiﬁ AR@T Y!
a

roup i1 ncludes enzofused ring systemhaving 2 to 3

<(chalkﬁaanggo)hpmaéxlan@mdo)aevsmmf (egcamitesaponaEclResYbenzo
((alkyln{1 Cycllrlbgﬁ%} o%lé?{lt@ﬂ Pf@?m ngﬁﬂoca&b?ny@qeteroaryl

(((hetenoﬁﬁ,@]a;thno)ba*bbﬂyibﬂeyéroar&l—#((h&thbbq&kloalllphialicl)mﬂ)on)kbﬁlﬂfkme{ryl and
benzo[ 6] t hj ophenyl , qui nol i ny

(alkquaéwwﬂmmmwymagéhécwaﬁlﬂw@%etafoawét (él@émetea?aéyl
(sulfan‘tﬁﬁpieléntgfo%/)%lrgf g)zf "(;ihﬂbﬂosulkdﬂy'lbﬂ%fﬂa)‘;h O(Etufdﬂyl)hé‘eéwa?w[k g

ol yl, oxazodl yl , tetrazolyl,
(alkylsénpdhateydaryli;sbydrionpilkylyhetero enyit(h]kazyalgzyl)hetem atykne,

(ryaror Qb ity G SRy Bhbron s RN Banog efpieispaney

(heterobyw@aa@ihxdm)haemyn @32RbNphatiB R birgE @flnﬁjoalkm)ﬁétllenoar)il
al azy

Cl nno ,, quinoly qui nazol yl , ci nnol
(lkygutraabning aacwi)h@tmayyl CE Sty Dheicseatoly i ool

ol b (LB BRI, s,
and (haﬂauilyyl)hetdﬂoa:rph[ergd tnhalldaxkyt}retﬂrg!eiryl]pyr rolyl, I oxazol yl,
i soxazo

[0044] Sbbtl}ﬁteo{gg]ab]r)rlllatlgz(guc qsrﬂplggﬁarégrlaﬁ(ﬂ grogpp_ wfsgall?'prein refers to an
I
aliphatft f[fblg; f%'"@’ a CE.Y ﬁlkgb’érouﬁ)ythhtdi@%ﬁﬂgsatlttﬁw Wﬁh%eter@éﬁ?ﬁ%ﬂg b

riazyl. Monocyclic hetero
"Ahphatwdb'@ﬂladl " auddheienmgryl'bh@teémdaddﬁmﬂdsabpaal nomsncl ature.
0041] Wt t o lim bi c I s
100451} A s PRSH ol 4o e, SR o PSP g1 2 Cre

group) kH&@QJ JuB¥titute@eNaPE hitbtoay . eré1§NZ8¢th ' ﬁlhyp Rihg r"Métf:roaryl" have been
qui nol i nyl, isoquinolinyl, indolizyl,

defined above. A heteroaralkyl is optionally substituted with one or more substituents such

as alkyl (including carboxyalkyl, hydroxyalkyl, and haloalkyl such as trifluoromethyl),

alkenyl, alkynyl, cycloalkyl, (cycloalkyl)alkyl, heterocycloalkyl, (heterocycloalkyl)alkyl,
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i soi ndol yl, indolyl, benzo [b] furyl, bexo[

] thi ophenyl, indazolyl, benzim dazyl, benzthiazolyl,
W(p)mwm%sl 4H qU| nol i zyl, quinol yI i soqui nol yI PCT/US2008/010723
y -
o R0 Moy OB G, 1B b by

aralkyloxm‘rheremhra)lkgzkmb(glj argylk hetst@mi,éndtrohmnbmql, alkoxycarbonyl

akyleadi R EBIPHOATSnalks o g aetine e BB Eadni g,

(cycloa"ﬂk}}lm}?lt)éa‘fb&rﬁflﬁmnoaywdarbcﬁ‘llyl‘a%ﬂﬁb arﬂkyl%hllﬁl’)ﬁylla}mno

l'oal'i phat’i c; (cy€¢l oal |phat|c’)a I phati c;

(heterohmlealbylyqalrbmiyilqmao; @ete@mmu«ywmmarmatmm i phati c;

P I TR e A,
alkylsu{fahfll, sudfuad ﬁx)e@xt}ilouﬁheblﬁfé?ﬁé}m JuPaAtide; bRY Yor cartytoyl.

het er oar oyf am no; 0xo (or'] a non- arorratl c carbocyclic
[0046] o rAsesed heieyrs I"Fyelicimejest’ aad Beyoli|greuns refer foieng-s bi-, and tri-cyclic

ring syggrtrlg c%é{h%c%cqge[lﬁ)%)%{c 13 rgﬁclq%?%gﬁatg%a Iy%odﬁﬁegeroaryl, each of which

atICC

has bee(n(pryﬁb@saytlehﬁdd c)ali phatl c) car bonyl

(araliphatic)carhbonyl; (heteroc oal. i phati c) car bonyl ;
[0047] ( Aratssdl Hespen, @abnea%f bieydlic rms’a%ysé;rt defsEnipr a bigyclic

s PR P SOOI UL {1 s s v

bridgedal Exﬂma;ﬂes:e;ﬁl:brfdgegi bicycBakihg mystelpelrglu,de but are not limited to,

admwﬁ'gé:@&%{r' S By o0, LAl e CelRpaiysofs 3 1nonyl,

bicyclop3ibf3 2-Sfabid/c ARy |oct ﬁﬁi’z@ﬁ% 822 .2Rchgtzr oaryl
Y 0gan glgzaunsubstltuted Ooﬁi%’ |§rﬂ1t|nﬁ) gggd | es of
t?)éﬁd@

azabicyslald 2 tlaetel ané 2dr daxgtacycd leeO ( Inging). has icyclic ring
system %C % ng[@ﬂﬁly S%Bgltu ed (vxt}al gr}e o %{llﬂtl]tuents such as alkyl (including

roar y

carbox Ak OKydrax oryl| adueﬁaewaynshbh acydhoRaheah oy atkényl, alkynyl,
am nohet er oar yl

cycloal{c(y]aI(%ng yfl)gﬂwl)l};gqrﬁwqmll@fl0@|egp|roc6yﬁ]d)alkyl)alkyl aryl, heteroaryl,
I

alkoxy(%noclléﬁi%ﬁg}:ﬁmc r@fgé{k@?‘fx& lryl&x@r%éi&%%ﬁ&[f %faYILyll))?y g.

heteroa@:{lhylloyy cmojdohe}tblbamyﬂlajltne,tcertmxyydllkoxycarbonyl alkylcarbonyloxy,

i8] SHOLRES) Y AR RE st o oo

(cycloaﬁﬁﬁﬁkﬂ:)@&u&{mhinahw&}mymﬂﬁb)éaﬁkﬂ&%bﬁylanﬁm
car bon am no) het er oa
(heteroemlgaiéﬂbqeybqnyzm@n@a@ryteroqyald& icarhsayiamino,

heteroasgl %8{1“1%?1 nl'beﬁ'lgt{g réérﬂé L:grb?nylesu fo¥1an|0) R%IP %dé?)w acyl, mercapto,

alkylsulfangl, sulfoxlykiles thfoansd, );ﬁlﬁrﬁdiﬂaduwahlde 0xo, or carbamoyl.
(hydroxyal kyl ) het eroaryl ; (al koxyal kyl) het eroaryl ;

[0048] ( r@cd_fsss@ym 8poasy| groclpeaﬁewﬁy)famw groien @?%aﬂﬁpx (such as

alkyl-d{?g-? glr@% E%ﬂg?r@ﬁ'}dﬂ%?qgt | C‘Hﬁ ar ye}‘é R* and "alkyl" have been defined

previousty cAcayli qn:kiaﬂvad@ﬁeirecxmmglbs of{aviyt groapkyl ) het er oaryl ;

alk sulfon eteroaryl ;
[0049] g %Agﬁ W Ex]e]mo ﬁy?('?l)gp'ﬂiﬁ Q&a&{]e e‘i‘ers ?o Xn aryl-C(O)-ora
heteroaQQY@@m EHé AREhEd H&Eiﬂar l(p@ﬁi/dn) Jf%@ﬁr%?f o heft@rogroyl is optionally
kyl'car bonyl ) het er oaryl ]; (al kyl) héteroaryl
substltuted as previously defined.
[0050] As used herein, an "alkoxy" group refers to an alkyl-O- group where "alkyl" has

been defined previously.
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and (hal oal kyl ) heteroaryl [e.qg.,
trihal oal kyl heteroaryl]. [0044] A "heteroaraliphatic
w@ swelo3sss8l a het er oar al kyl group) as used her ei PCT/U81068/610723

[0051]t OA @k heRiMtd 'CaWafioR 1 ( &olp refé%s@; a?r ngﬁélw tﬁk’ Qt)ruétﬁ‘l%t

is substituted vvlthaheteroary ,9ro Al phat 1 c,
-O-COMRKRI ot -MRE-CO-E-R pwheriein Read Beéavajbéannbﬁnacb@b@ve and R” can

R L L e S e
[0052]Sub§ﬁdet1%ﬁdn i "chrbdxPebRupaEséts tor g@@H Bojd‘oﬁ’&l od( ORHnd

heteroaryl ™ have been defined above. A het er oar a kyI
-OC(O)R", ophencised pya tarminal graups oni QG(@Dner of (6 avhen used as an internal
group substituents such as al kyl (including carboxyal kyl,
"hydr oxyal kyl , and hal oal kyl such as trifluoronethyl),
[0053]al Aeuel heﬁaluhgwmhloahyl@dtma Igkotip, refeey ol anadliphbii@btoyib substituted with
het er ocycl oal k (het erocycl oal k I)aIkyI aryl,
1-3 halggens  fpgripstancs, élsisﬂn Baleplsy 1P€‘9‘|“6§<%/ e ‘group -CF.
he | K tegoaryl oxy,
[0054] ‘Afﬁgﬁgﬁﬁ%ghe¥g?o ra?@xkgﬁabmggo het er oar oyl ,
[0055] nlAsr meddxardumay'suﬁb kgooyp aaffbxsrty FSOgi berSﬂjRS(cmlyd:muspd terminally or
ani nocar,bon al kyl car bonyl ami no,
S0 P hACEHTERH | 2 no.

[0056] ( CAChRa ki lkgiEaniien #&up rBfers BIthé SRIRARYNRILI®),-NRYR” when
ar al kyl car onyI am no,, erocycl oal kyt ycar bgny am no

used te(’lhélalib’@cgchBa’rS(Q)aNRyA whepossd iatemadly, wherein R R , and R have
been d&?ne%ragg é/l car bonyl am no, heteroaral kyl car bonyl am no,
bl o, hydroxy, acyl, nercapto, alkylsulfanyl,
[0057] S lAs‘ wey ,hewiﬁ;a "stiifoumntiae!! g@ub Ferem)tb thessthicaire OB%(O)meKY For
car bagoyl 046] ~As used herein %ﬁ% clic noiety
d

nd
NR™-S(Q)e R evftjpdﬁﬁd (ebiraIyt o SEOBNRE; or Nk Soh 0 ehivged mternally,
where1ﬁ'Rx9R3ya§{ Qﬁhﬂgd Mhveycl oal i phat i C,

et érocyclo atic, aryl, or heteroaryl each of
[0058] WA cirseti asrduee hs@faay]"(gnsthg/recﬂca‘é tnédR* B«O@ﬂh]secﬂenuﬁmﬂy and -S-
herein

when o554 ety oher SR e, s PP ARired SBp T, SyHR ofsalyls fdude

ahphatfcygi @?Jlbzﬂlga letstlafﬂgl Syot gi@1ige. Whi ch the rings are
| es of bridged bicycli¢ ring systems

(00591 n%s mﬁ@é hetgin a a$uéﬁm:lt' graupiretegs @oS(@)ija’fheanW terminally and -
S(O)- \gﬁé’nbﬁ)ﬁreg %@X%l’ag? \gl){e%%:l%[}g %as(]:l%egﬁ g%n o¥/C| %E(empla%] qﬁxyl groups

nony

mclude'zaltham-sy@) 0§r31-8(Q)- p(QtyylloalthaaZ@hpBa’tfd)PS@)z c%ﬂclmlwlﬂs(e)
azabi.cycl o] 3. 2. 1!00 and 2, 6-di oxa-tricycl o[ 3. 3.

heterocyclpplipafic-S(W)n e h@olaréhe likyy syst em can be

0 bst e K
100601 A3 BRGSO Shitdnd) d?“’gbtégff BIESPAR" SRl 258 Kty and
-S(O).-awblerhaded allltk:mallg,uwheram R7 hid heendefdiydbovealEkemylary sulfonyl

sroums R PGSR et e G DA R iepio SR
cycloaliikﬂ{aﬁﬁm)(z: he@érh@%ﬂoali‘blﬂﬁﬂl@ﬁ (B)\fl ‘Pﬁéﬁéroaryl S(IO)z-

het er ocycl oal X ryl oxy, heteroaryl oxy,

(cycloaélphaukc;(am;@w(altpé@m)d)aS@)kw $elikear oyl , het er oar oyl ,
[0061] n II{J Ped %QIIGPI‘E )éy"suI%X Q)g&?g 1be%]r¥ kd _(ﬁgb\lkﬁ A pé’(ﬂyd-?i“éf Wwhen used

terminally and -O-S(O)- or -S(0O)-O- when used internally, where R* has been defined above.
[0062] As used herein, a "halogen" or "halo" group refers to fluorine, chlorine, bromine or

iodine.
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am nocar bonyl , al kyl car bonyl am no,
cycl oal kyl car bonyl am no,
w@ eypoloasaBkyl al ky~car bonyl am no, aryl car bonyl amP@DUS2008/010723

[0063]2F &4 Kééldgl?}%{?ﬁ’ a'%}ﬁk?[ﬂg?gcarﬁ&ﬁll e r\]ﬁ]‘ié’ﬁ:fs%ﬂk&ﬂpé‘s@é@wme"’lm Qarboxy,

(hetero y~carbo am no
used aloet er mmoylhccarohnomiylh amother, grongd mfcra [{e:F] ggdupa;nb‘lm ayalayd-QeC(O)-.

1006412 R ey gy o RS Fetr B A Bt aes “BEO-gh

wherelﬁ%[l@élﬂﬁ’é’ﬁeen[&@ﬁgdalﬁﬁveused herein, an "acyl" group
refers to a fornyl grou& or RX-C(O) (such as
(3]

[0065]a|1k§/use¢(f@em %I%@Omyféﬁ t €dOas " al kyl car bonyl ")

n een defined previously.
[0066]Ace{'§§e an%’ ﬁa\rllaloo Irefe g\{exén'pl es of acyl groups.

[0067][ QQéﬁs]edfh‘érde &He feem ﬁosph " reAER Yo ph@phnﬁ%s&hﬂ@h@&ﬁhonates
fers to an or .a heteroary O-. Jhe

Exampéq:swf pgﬁgpm@ct@s( q;mélrghosmgn@;eé inchyde ﬁéo)ﬂ{o%ll whgrein R” is aliphatic,

alkoxy By Rhaahioablp SRR PHARIRY, (bl Ao BhaloRky i,
heteroargl, eydoliphatic at kipinoO- group where "al kyl" has been
00682k AR R AR B hh i -
[0069]3tAéJ§§eHrh%re'nQ g%m%%lofeferw%h%&t% g\v@ﬁmﬁyp Rx and

Rg have been i ned "above and Rz can [ hagl
[0070]arf§«$ usedrharqnpraatuur@" gneurerefary td thalsirpdtue; -@JR @OeNBaRy land a

thiowfy, SEUEARETE R Fhickire R Q5 FR R iPhsr (58 iy and -NRX-

coNRUA(rO)RX when used as a term nal group; or -OC(O- or
when used as an interal, group. [0053] As used

-NR*- Gg(l\ﬁﬁ{ m, Whenryssd é‘ﬁF‘inBH&tW]&eTelﬁrl%u R's #1ERS h@\ff« %ﬁ?naeﬁp%@bqye

t R X Xp Y
1007117 e R A PPl e RO B el G ATR AR OBy =)
or herein, a msrcapto group refers to -SH. [0055] As

' f t SC3H - SABRX
FERG R TR (TR A SRS it
[0072][ Oﬁéééed/%éréﬂﬁ qfe fé?l"ne"aﬁndlﬁo';\%lélu @éfbfi&o {1 Q%dr@fQL?JR’QN(RXRY
S(O 2 when used term na

he str I:Eegture - NRX-
Wherelalﬁi(aﬂﬂ &@@emmﬁnqmvmsed internal Iy, wherein :
have been,

100731 dpigeRErey, B G RN 2R BB PEREReny S8t on

includes3/o)o ThRKBArboh atdNRXwhletdin tHe%ubkiterts @ ditacivdnalabijacericarbon
-S(0O) 2-NRX- or -NRX -S(0O) 2- when used internally,
atoms.wherein Rx , Rg , and Rz are defined above.

[0074] In general, the term "geminal" refers to the placement of substituents on a group that
includes two or more carbon atoms, wherein the substituents are attached to the same carbon
atom.

[0075] The terms "terminally" and "internally" refer to the location of a group within a
substituent. A group is terminal when the group is present at the end of the substituent not
further bonded to the rest of the chemical structure. Carboxyalkyl, i.e., R*O(0)C-alkyl is an
example of a carboxy group used terminally. A group is internal when the group is present in
the middle of a substituent of the chemical structure. Alkylcarboxy (e.g., alkyl-C(O)O- or
alkyl-OC(Q)-) and alkylcarboxyaryl (e.g., alkyl-C(O)O-aryl- or alkyl-O(CO)-aryl-) are

examples of carboxy groups used internally.
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[0058] As used herein a "sulfanyl"™ group refers to
-S-Rx when used termnally and -Swhen used internally,
wob@wessssRx has been defined above. Exanpl es oPCT/US2008/010723

[0076]S UA{ lh%re'n'i‘ QEUQE?EJ&C an'" Té‘s’to %Wfllr%teél BP&tdiShttiphatic group

0059 used herein a

(e.g., aﬂ@th gqupy,l dlkegrybgmupsgfoeraﬁqmgl 215()- Axstwhght alipbatic chain has the
¢ ttermnally and - S(O - when used internally, wherein
SIUCUEE has been defined above. Exenplary sul finyl groups

-[CH ]| N&hnErs, Rl1i-phahivransh@d alipitiélchSnGd a stralrght aliphatic chain that is
cycl oal i phati c(aliphatic))-S(O-, cycloal kyl-S(OQ)-,

Substlthtsﬁ @rlthcqngltsqgamrp haphaiwarql)ps A ta@pb@r ahphs(lo; ain §ps thestructure
CQQ{]I v@&%@ 1§&r1d \ABAeSncf'éfci{;I‘éalﬁs ol%e ? fm gllII c?‘ 1cé(ﬂpgf18\% vér Qségll be an

ahphatio’lgxﬁﬁﬁblﬂi dt)leasVbfe istanb Tiestcha Qlipliﬂzﬁfcl dhath inbdes alkyl chains,
sul f onyl groups_include aliphatic-S(

alkenylaialwnsse@v alisynyl chaipe] whare ghardiatkeayl grdelkonyl ase éy}"zéd above.
[0077)C yﬁle%{rés% h’@ U %iaﬁér%bgtltuteaqselfsgg Mﬁé&ﬁ‘iﬂg@&&l& 'vﬁﬂ'rst(hgphgase ,

het e
"substifutyd bmaisubahﬂuued( ans dedcaibe hareing Pop&irds of tlor inyéreidri dae.

optiondify srduksTpfec S 1 At OLLLER s Ry Tigied senerally
above, 09 a§€)@m 1fed ﬁ@){ﬁ&&laﬂ’\ﬁﬁé@ey§@5&1&s§&s€ﬁﬁ@kﬂe\éles\m%{eem%tlon As

een defined above. [0 used herein,
descnbbldéierﬁglerthe variabies| Ry; Rg,r?mdpRar, em otélet vﬁrfalblﬁsrcpn@med in formulae

ri.ne, brom i odi ne 006 used ei an
deserivel i) nsoligt el RO Sistcbnd a0 4R REToPhgrPRe notea
each offhe RpEdIfic Pfofs rahevariabldy QRHEEdI IO atd bihevaridb®ds contained
groupreferstoagrou such as al kyl-OC(O) - 0064]

thereinggn g optipaalbi substitytoday iy papiappre s,ué$tgp§rlt§ esgFib hgrein. Each
substitg%rﬁ I%ﬁ ggﬂéél%f groﬁkg%égﬁeﬁbﬁzdsng \é@lr?%ﬁﬁntgd ajldﬁydélflkggﬁl;?&gﬁhalo,
cyano,foabgalkdxy, h@dOxy, ahidoShijroAsrylj sgclohkpleitin, hederot yoledliphatic,

=0., [ 006 d h h
heterodrgih BRI, 207 allg T BoASEh RAPGeT B SHbLpAURLE with
alkylsﬁféﬁgpirﬁlst hehikpRasRiiIRah 88 oﬁﬁ%a@@%ﬁhﬁﬁ@ﬁ tH o1 tHQEree of halo,

) (RP) 2, wherein Rp is aliphatic, alkoxy, aryloxy,
cyano, hvap,ealbaxyy lhaghyoxy,( ayioboritioprat, d)@)O@Hgyl and alkyl. Asan additional

examp£ey g}eec:i/?foéﬁ%? S!%Iltlg)lflag %?%%C)i&tlgﬂzcﬁb agnglglar %rélr) %tlonally substituted

with o8l tAalof Yo, Exine[ slkb oy, hiyarosdy| sierolRalodlky, hﬁd\blﬁbfkyWhen two
[ 0069] As use hereln a "cyanoal kyl" refers_to the
alkoxyﬁrwmw@ Boyndctp-the ramme atopoerasjacert aiams the e Alkxay gigupgean form

ocos BEEHE SRS N LIS I O N and e
[0078]wWHerzensral] theterm fialbsyituaed)" whBK&(preceded by the term "optionally"” or not,
refers to the replacement of hydrogen radicals in a given structure with the radical of a
specified substituent. Specific substituents are described above in the definitions and below
in the description of compounds and examples thereof. Unless otherwise indicated, an
optionally substituted group can have a substituent at each substitutable position of the group,
and when more than one position in any given structure can be substituted with more than
one substituent selected from a specified group, the substituent can be either the same or

different at every position. A ring substituent, such as a heterocycloalkyl, can be bound to

another ring, such as a cycloalkyl, to form a spiro-bicyclic ring system, e.g., both rings share
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NRY- or -NRX-CS-NRY- when used internally, wherein Rx
Rg , and Rz have been defi ned above. [0071] As used
whereiosgesra " guani di ne" group refers to the strPCI/USM08/010723

one o B e R LU T SO e RS of

substithdngs d:m/nmﬁealrh)dﬂumhvgrtmnmre thbes sormbinatiensshaturegult ia the formation
Rx and Rg have been defi ned

-C= N R wher ei n
OfStab%\(Fgg%icﬁg%T e‘@‘é‘ﬂ%‘?"aﬂds the term"vicinal" refers to

[0079]t IR MBEbleQr chttRRdil) ¥8RIbTe, Ok dsed MRk, rBRts fotokifd8ads that
two or nore carbon atons, wherein the substituents are

are notasubsst@tne&lytadiemj vahf@rﬂubmteldcm ceandirgns tp@(hlw] for thegmredlaqtlon

detecthéx?j 8,3{1 p{{?gwgglmgﬁlr éeCé) g{}/g{)%ﬁ o tltoﬁtéfrﬁlau o o RQTES of the purposes
dlsclose@h&@rh dhQ@6He enktydahents raestémes@mpmmtc& oaaem@uy&eaﬁﬁﬂe té&mpound
t he same carbon atom RIOO75 The ternms "termn
W

is one hatis nohsubstaatiply aliesedwhep keat p saapsretireef 40 Gr eluﬁ@ss in the
absencgv'oi' Hfo@sttﬂe%? %t:ﬁe“c &{Hc?lrfke%E%%D?dnﬁH oo opﬂ{ lem ecﬂvéeﬁle

pr ese substi tuent not
[0080]f u4ist lliKBﬂ hbmmded "bffectthe angsint'oit defiredcdvahe amlouﬁttmeqmtd:me confer a
Xya | e of

Car bgxyal kyl, i.e., RxQ Q.C al ky| sane
therapeélgp k?gff?t %E ﬁrea@é@atlg}tnqrhigp fxpicahly, gjire{’ﬁfﬁnq aﬁ CPHESS; Surface
w‘é'g%xrt‘ tahti%oﬂ&%ﬁ off ﬁlﬁﬁfaﬁlﬁﬁtn tTHerlntteH%laﬂbﬁigilﬁ oPIlos%ges for animals and

Ituent of the chem cal structure. kyl car boxy
humang ghaged oxahkmgrzfmﬂ)ﬁm@cr sukned -oOBody sgrfaaqq)jls described by Freireich et

| k , Q aryl - :
o, Caffer s hERp oY 1150} 217 196l nbpACh el Arehsng B ermpecimetsy
detennh{a:uqvfdiﬁhbgh{ &Qﬁ%ﬁﬂﬁoﬂmegamﬁ E88b, eq) Sfoaéﬂtﬂi&arabcresct}aig@

refers to a branched or strai ght allghatlc group

Pharmycsutcals, Amigley. Na Jerk 1§ T0)g Poupped hereimal Refigpe  refers to a
mamm_g%%ﬁg‘ﬁﬂg@mﬁﬁml ght aliphatic chain has the structure

ere v is 1-12. A branched aliphatic chain
[0081]i Unlesstotidrofide stdted)satictareshigpistdditetein aresaliisineanttte thobuderall
1somer§)92(gI g,??rqqggtgqerﬁ%‘lug I%angtgréﬂnggr?c%% gepc\)r%{pg? hr%%p rmaltqlgltizlll)c) forms of the

structu M&&%ﬁ@m laye ﬁ anar @r&aﬁguﬁﬁoﬁ@fo%w@%&ﬁ@ Béhter, (2) and (E)

wever, l'i phatic group in at |eadt one
doublelbtvstl A90CETS, ‘ﬁhé (Z)aarrd @)icphfermatioriadisomens: | Thtesford, lsinigle

hai n al kenyl chai ns,. and al.kynyl chain wher.e
stereocPRRiRAT isgiein A el Lk FrARgAGe A1 ANaEem ik oS Bpamerf do=)
conforthBEorily @B&ured BF theprédedt Somhisduntiy En%dvnhlﬁ thisRApe of the invention.
I nterchangeably with the phrase "substituted or

Unlessmﬁlsqmsﬂeustamcb all'taiemguae Earmised thregampounds aHbig Arengpn afpewithin
the scope DYehte 18961‘1?%9. Additionally, unless otherwise stated, structures depicted herein

are also meant to include compounds that differ only in the presence of one or more
isotopically enriched atoms. For example, compounds having the present structures except
for the replacement of hydrogen by deuterium or tritium, or the replacement of a carbon by a
BC- or "*C-enriched carbon are within the scope of this invention. Such compounds are
useful, for example, as analytical tools or probes in biological assays, or as therapeutic
agents.

II. PHARMACEUTICAL COMPOSITIONS

[0082] Itis commonly believed that efficacious insulin sensitizing compounds must have

high PPARY activity, and conversely, that compounds having reduced PPARY activity would
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optionally be substituted with one or nore
substituents, such as are illustrated generally above,
weocad3sssenpl i fi ed by particul ar cl asses, subcPEEBESR08/010723
: he
yield re\?ig??i@?& Er?scen’gltlz‘idéeactloff%gtb gt? th}gf ﬁ@gﬁrf Plgngazbﬁﬂl%b&‘loné
compouamdstoditinepresant ﬁrmembmerednwreﬂ)beﬁﬂecltwc 1 tnezemgd‘rmassnswn diabetes,
peci fic, groups,, such as and. ar

di X % g l.ess
and in QT ESTAsEANd ROSSSSS afe lwe PPV ER EEAR% or t he
v d:
10083) ¥ 4 1eAcle s 10 e bARSH eyl thiovidfaPhicibolic inflammation is
a centradrauserofitbe pursertoss kejadise&sesjhshtdurtgeldymaemlm, dizbetes, and

subst it uent cific furt her ti onal
inflamiSHGEY gischegt et RrORCossv b tBroRdingtiongroihe pEgent ivention
functiof t& BreYent gl ER&Ysi o2 i dbBses UnldriRflarA¥to rY 8%@5&@ Iviapahl"i‘ﬂitb@hondrlal
het erocycl oal i phatic, heteroaryl, oal kyl, and

mecharasmy Furtlimnqrﬂ sinaathe, doae hamn;g side oﬁp:tssélme tocP BAR tinteractidn are

reduced R B bEPFESGRUavGHHER: IEC B SREIGR v HapBers: he

compo@ﬁ/cfér& fordifla I ﬁtle"}ﬁ y uBé’ﬁi[ £f Yreafid fberthdion, dlﬁfe‘{és; and
hal oal kyl , and alkyl . an additional exanple, the

mﬂammyt@no@lswbs porti on of a (cycl oal kyl ) car bonyl am no can
[0084] b?\(ﬂiﬁ) c'mo aI s|1 ce:S 1520"fld?ndedvgne|1n 0 ues q(fttﬁtn]é’ Sr%se t n}&%nﬁbn function
cyano, bxy, I oxy, it aroa
viaa m\lﬂbem)ﬂdml mb&ﬁmysng rtﬂélﬂﬁn}&’ﬁ&ldb oﬂ fmiuta I ehe uSefuBinateating or
adj acent atons, two, al kxoy graoups can fqorma ring
preventnaﬂ;@lt pkthe disepse %ﬁ@e%tvbﬁregy metgblig ’élﬂat“m%ﬂoar*%thﬁdﬁﬁ‘d of the
4? 078] In general, the term"substituted," whether
pathology. :
eceded by the ternt"optlonally" or not, refers to
[0085] t Farthemare eited theadosh Yidtitigeside affectaise io0nPBARY Vigteraction are
structure with the radical of a 5ﬁe0|f|ed substi tuent.

reducedserqnipqunds, pEihe PresaRisinyFriione swerily stgrselective ispaers, the
defsip

compofllj F ATEL s Bl A P MR e o

fbrnewupgmdhthmosu&smmemted group can have a substituent at

eacs subetltutable position of the group, and when
nor Stion in any given structure can be
[0086] S qll’r‘étpkés@ﬁteiﬁvé’ﬂtfolﬁ prBvifed praitmadstisMdhipositiohs &t @féttﬁ‘sgful for
froma specified group, the substituent can be either
treating hypesignsiomn diahetes canshinflammeaesy ylissasss cpmarising e gegnpound of
bnnm%PbStltuent such as a heterocycl oal kyl, can be bound
0 another ring, such as a cycloalkyl, to forma
spiro-bicyclic ring system e.g. both rings st@”eone
common atom As_one of ordinary skill in HR% Wil |

recogni ze, co -Rhatlons of subs |tuent enyi'si ffned by
this invenatt are those conb QEIRN eSulNt i n
t he forifs t abl e or

) [1] N
conmpoungs e phras¢g icalfy
fe i bted erei n, ' hat

Aot substantl.lly a(Dered en subjected to

condltlons to aIIOM/for their production, detectl
and preferably t recovery, purification, and Use
for one or nore o the pur poses

I

or a pharmaceutically acceptable salt thereof.

[0087] Each of R; and Ry is independently selected from H, halo, aliphatic, and alkoxy,
wherein the aliphatic and alkoxy are optionally substituted with 1-3 of halo.
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di scl osed herein. In sone enbodi nents, a stable
conpound or chem cally feasible conpound is one that
WO 200008868Ubst ant i aI ly altered when kept at a PCT/US2008/010723

t u gt
[0088]@%@3@@?@ h r8£ gHQﬁal ;tltpgégca{fiﬁggﬂﬁ gﬂ%lﬁt zloi% H, or Rz and R,
togethatfoineasté. a vveek. [0080] As used herein, an effectlve
0089 ﬁgm is defined as the anmount requi red to confer a
[ It ‘é%{eutic effect on the treated patient, and is

[0090]t)4{lh%§lis¥)h6§§flefm ned based on age, surface area,
and condition of the patient. The

[0091]; rineﬁ‘malaﬂmbndynmps,cﬁ] lddisa@ee@rrfecnmlmdumamts, Ruinig hialogaweh as F or CL.

In somé S@g@lg}eﬁtsgl% é%gl? ?lgpg'gl%s)?pge IéaFI‘fI’y gﬁ%gtteg it h P—%i%i(l: For instance,

R, spe@herémbbaﬁnenl&eml is D&, 1Q§lﬁo£ﬂ-9ﬁcﬁ')mst5%}/R$ Wﬁ%@xﬁreﬂﬁ)xfyﬁ&r -O-
be approxi mately deternm ned fromh e:'pgqﬂ and wei ght of
|:1

isopropyhe Ipsit!] ether erg@%hmgn@, R, salkegyyisupgtit gh 1@]1@19 For instance,
R, is 'ggm? %&Fcafnseagﬁéﬁﬁﬁq?fgggﬁlg ?ﬁi’o‘ﬁlmg’rﬁz If 1c9<321%)e ‘1S §‘§ostltuted at

erern Inclu
the ortloj niesia, c{r@@&]ﬂosiﬂfdn&ﬁﬁtheﬁ)hmyMrmg dit a¢rexdn embbdmtamltsRl is substituted

de icted herein are als eant to include all isoneric
atthel(déap%rme‘éri’&ﬁ‘l“ioliﬁért ¢ PhYAEPEr eoneric, and geonetric (or

[0092] ¢ QHfsQ\”émtén%lﬁlnhéntE e o In@?oﬁw%ﬁ%ﬁ‘irﬁéﬁs Iﬁ{)lrs hg}g)agtheas F or CL

R and S configurations for each asymmetric center,
In som@ Z)nbadmne(nEs), Rdosiin elipjwtid optomadlysubstituted Zyithahd halo. For 1nstance

R speg BRI R S o Rer S Uik o B ene R 1Gpepry cthoy, or O

isoprojijl a8t &IESMEF éribo BRRNGBERIRLAlkdxy(sabstRRIEPWITAULIRAL) For instance,
m xtures of the present conpounds are within the scoglt dat
cd a

Ry is -@QEHERer rQQEntMOh @ﬁﬂ@sfgrea@werem@én@@ra@ &y, cag|bie is substi

the Ortlli(?%é% rﬁera gggonocin tﬁnEg) &ﬁ{/fgl?lgl g 8’%&% Q@bongﬁﬁ'ié %] i@ bstituted

at the pard eShetatposition o thé phag] riagr hcidmeaembl@chmhtsdmmdemrare different

are al so _neant to include conpounds that differ onl
substitpents. Hla shitlather embodirgents, 3% aﬁ‘gﬁe aredBe spne sLslitusht j lnrsetne

embodth&IBwhERR, W@\Iaﬁc £o8BakPdsniavi ng the present
structures except for the replacement of hydrogen by

[0093]d dutsevaraimnmwumemtsmaph of Rt hed Re sl independenthf sekectedrfbon H, halo,

. b 14C;
aiphati af) SRSy DRI T D e URHCC BN URARS 5 8RR bR Wi 1-3 of
halo, p&mieal tBat Wigenfdidl oftR Gadld R,a9 HSthar thp b@lee ss idl ehiyel ogi cal
, or as therapeutic agents. |I. PHARMACEUTI CAL

[0094] c@rwpwraile@h&d[}m%z] each of R apfirRoHi ipdepenflenslycselasted from H, halo,
ahphatﬁclf, éﬁ& @%ﬁ% ace?e?i\}} !ﬂ@gﬁ%ﬁg& bhd hiRGx ?ﬂ@%%ﬁﬂ?u tstltlﬁ?e:giewnh 1-3 of

conver se
halo, thWVddthﬁtBﬁlhtﬁﬁdwRFfER@nﬂdhl iy I[X thatwhe Iodyer & 1obt re&fj’lh swldtituted at the 4

? Ilrhsen5|t|2| ng activity. Contrary to this belief,
POISUOP gked? ¢BYhedi one conpounds of the present invention

[0095] 3{12 gg\t@égf@ﬁ%dﬁﬁgﬁ&tlbv 8 hlyBrolgb AHal ) By BXRGT §eASdidnally substituted
C,.¢ aliphatic. For example, R, is an optionally substituted straight or branched C,¢ alkyl, an
optionally substituted straight or branched C,.¢ alkenyl, or an optionally substituted straight
or branched C,. alkynyl. In other examples, R; is a C.¢ aliphatic optionally substituted with
1-2 hydroxy or halo. In other examples, R; is a Cy.¢ alkyl optionally substituted with
hydroxy. In several other examples, R; is a methyl, ethyl, propyl, isopropyl, butyl, tert-butyl,
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and i nfl ammatory di seases and possess a reduced
interaction with PPARg. [0083] Wthout wishing to be
whomna3tsyl t heory, it is believed that netabol i BCT/US2008/010723
tyl, iRl h Ot wiiciis Gpibhatly &dsGtely it Ry LR K8Y additional
peny’é?séggggkpncljg?né ﬁyper?%ns%%ﬁf JP£E§¥es?§a§§%v addiiona
examplesf Raismedtloylyor dthyd anels of whichgs fubstituéed Wweh hgdwadyt hat

t hi azol i di nedi ones of .the present . inventian function
100961, Jh PR HBRT AR SHEL of S0t BEboRATE I e AR ppgether form
oxo. diseases via a mtochondrial nechanism Furthernore

since the dose |limting side effects due to PPARg
[0097]i Anepmetembadiments, echeo@aeiof Re onBe imidsthefothelés ptetumt

i nvent i on; .especi.al sterosel gctive isoners, the .
190981, Y SR BRRE G SRPATRT, R B b rlenigpy
acceptdhyPedrtiensi on, di abetes, and inflammtory di seases.

[0084] Additiognally, since the thiazolidinedione .
[0099] 5 finasiarrespest of the prpssamyeRtipparpYides 2 pharpagputisahcgmposition
indud@@E&ﬁg&pﬁﬂﬁq$nﬂﬁﬁmﬁniS”] t he conpounds of formula I

are eful in treating or preventing all of the

di sease states wherein netabolic inflammtion is the

basi s of the pathology. [0085] Furthernore since the
dose limting side effects due to PPARQR%nt-raction
are reduced i n_conpBands of the.preseqt (Fnyention;

especially s
formula | whe

. gd i [ wthia
gl ucocorRicoi SQj el for i ng
i nfl ammat ory di seases. GeReri ¢ Conposi tions\ 0086] The

present invention prdvi des pharmaceutical colbositions

that are useful for 't¥eating hypertension, diabetes,

and inflammatory di seases cgnprising a conpound of

formula | : | or a pharnmaceutically acceptable salt
or a phtulmedcenticallyx08epitatiasdit tBefedf,avicbréid R'sisiHdep®ydR)tRyand ring A are

| ected fr n}FL hal o, aliphatic, and al koxy, wherein

deﬁn“f vEm t&-and al koxy are optionally substituted
[001 00!)"'&)&@'1%? ‘éf)mlﬁaiiﬁpﬁso&f%gﬂdh%tdhtﬁe BRséht iﬂ\\’éiiﬁigﬁi)ﬁ;clﬁdes a sir%éle unit

ional Iy substituted aliphatic, and R 2 , or
dosagedonn Raving ehedtHemg o apous 60 njoOB0jonmBung ofl fornfudgnbir 11, e.g.,

( ' h l.,~£009 | _enbadi |
betwecty 54 \0, g R RGH ARRES it S8 D mE FRRPUTTO e £ abcht 15
mg to about 60 mg.

[00101] Several exemplary compounds of formulae [ or II are displayed in Table A, below.

Table A: Exemplary compounds.
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In sone enbodinents, R is an aliphatic optionally
substituted with 1-3 halo. For instance, R specific

weredonsssent s, Ri is . R is al koxy. For instanckCT/B52008010723
met hoxy, ethoxy, or -G sopgopyl. In still other o
enbodi

nts, Rl is_al koxy ubs i i | 0.
For . i ‘
forE\r )QII n DS c sor’f\(the
ort MO, nmeta para p05| th on R ring.oln
certain enb d| ment s, i s substihtuted at the para or

meta position on the phqmyl ring. [0092] In severalo

Qdi rrents
NH
|nstace R4 specific erdpodi nents, ) |s . R4 |s

al koxy. F% i nstance, R4 is net hoxy, et hoxy, or
-G sopropyl. In still oher enbodi ments, R4 is al®oxy

ring.
substituted at the para or neta position on the phenyl
ring. In sonme enbodi nents, re different

substituents. In Nl | oth nts, Riand R4 are
the same substit Lo s ts when R is
aliphatic, R4 is Of hell tHan In several

enbodi nents, each O R® and R4 i s i ndependently

selected fromH, halo, aliphatic, and al koxy, wherein
[001029 h‘tencahd:rpispd:dt of ﬁmcpredehoi)ryerati(m wpvidenabhyrmswbidat crtmpbsition

th 1- f h ravi h when on
compritiei GHEROUAGT ST LB AR e TOBOP T 8 BP ARGy acivity of
50% 0?]@?@1@!&?@@&@ the%ﬁhltﬂ)%s?%maﬁﬂe Wwheh Q6QR40 %%Hdch‘ circulating levels
sel ected fromH i phatic, and al koxy, wherein
greatertthan 3uiMp habainga BPAIRWWVW ef b@)tlm@ﬂ tdsb yhagpiveglitazgnedt the same
d with 1-3 of halo, provided that when one of R and R4
0538% s H that the other is not ethyl substituted at the 4

[0010 Aﬁ&th%sﬁéct b gherednt invERRDIroVides 2 nRtiadd MtRath B ddrtension,

hydrogen, hal o, hydroxy, or an optionally
dlabetqsum inflamenpiany diseasds ;@hamin@mgradml@ﬁtaﬁpg & phpomacgutigal composition

comprlg 0&%]51&{1118 %l? ?c;rh‘g.‘lﬁeeldorsﬁ r ?bg F&naggstlt%rg Qﬁ'gg\ﬁerg a]t@maﬁve methods

opt’i ona subst

ﬁmher%rrﬁonaé K@ﬁyﬂmaceﬁtxcaimytmpwmﬂﬂé tatristbst | t ut ed strai ght or
hed C2-6 al kynyl I n other exanp

[001 04A| fiuema%r. speshof Bwaqrﬁ?n&%gmﬂqwewdw ? ﬁﬂeihozi %ﬁﬁ%&% hwertenswn
d1abeté§a% £ inh3mat tfk\%;' Es)éaggélcgﬁrpn%é a%lnf’i‘m@enﬁ %l Xﬁn&@ﬁﬂl&‘i‘%ﬁl}fosmon

stitut e r oxy sever al er exanp
compriRihgi ascoainptmnﬂyolf foratdheyII wlperrcxpyhyd qosmonuqbyas a pmtylof about 70 e.e. %

but each o

o mors b e P S i el emmtor iscases
compr@ﬁ‘%‘ a"dhﬁﬁ@ienﬁé aphhAsacecdl %oﬂi@bm{bn esmplidiig a c8RpBuRd of formula I

IS substituted wth 8/ r oxy
wherein the compound has a purity of about 80 % e.e. or more (e.g., 90 % e.e. or more, 95 %
e.e. or more, 97 % e.e. or more, or 99 % e.e. or more).
[00105] Pharmaceutical compositions of the present invention can also comprise one or more
additional antihypertensive agents or other drugs. One aspect of the present invention
provides pharmaceutical composition comprising a compound of formulae Ior II and at least

one diuretic, such as hydrochlorothiazide, chlorothaladone, chlorothiazide, or combinations
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[0096] In several enmbodinments, R2 is H In sone
enbodi nents, R2 and R 2 together formoxo. [0097] In
W@ 098/0885RDd i rrent s, when one of R or R4 is H Ppr&BHUSLINE010723
thereof S()t'ﬂ@xt as E&X laaeu?ﬁyl%roﬂ{go@ﬁi%ﬂg LS50t fr trfe%}ﬁlg hypertension,
nposi |on t er conpri ses pharmaceutically
d1abetespmahﬂnmaumyrdlselases[oﬁﬁ%]smgrmmmqrouad; pé &drmotact Ther 11 and one or
pres i nv ntl on, _pr }III des a har maceut i cal
more agepts) g?nt !‘F’é‘ht FAEH18e é)f OlPSIp SYSIEMSUFY 2s pgigiensin
concerﬁﬁ@émﬁmgl @CRQEtlﬂQbﬁoﬁaé E ﬂéﬂﬁﬁrﬁoéapt @rianap%ﬁor the
H, ring A"are def i ne bove i n
like, arfdgenanigept¢nsin {I@@q.e@mr on«écn;sl, Be. yARBmcmdgmaacbear@hm glmesartan,

t d
or the i e DRI RO e T BrsE e S By S pmtiRabon
compoﬁl@lbﬂlfbﬂﬁeahng 'hybérten@w@ diabatyead inhesthatddy diledses edifptising of a
et ween about 10 ng to about 100 ny, or about

compogad ﬁqur@ub?@dw I%@d@mqows!@ﬂl]at miidaeTtensianp Higbgtes, and

ot ATREYNSR Oy AL n pS aRlPYEe AR o

calcmrﬂ%hﬁﬁiel blfockehe, epg ;eaﬁraidlplne/ent ion provides a

naceutlc nposi ti on conpri sing.a conpound of
[00106] oﬁﬁﬂi“&‘(@ntl“”bﬁ‘ 5q PTOV\‘/Q?élp AINACRRLI@E ARt pRshat appugedul for
1 i Y 2P %bRbot fIESindllhd/ Eorl 19 A6t ¥t -
Owem?éc:) 1431\85 [i tlg osﬁleg\c/\/%} eEo d’%Z’d to p%éc; d% ce alg(lﬁ] rgrclz u?ltat }‘net &Ttg{/é es HMG
CoA rgluetasemhititon, Sg.moorastating cmglvastﬂFiAFﬂglvasIamm|1¢W5astat1n1mevastatm,

rresle t han iolltazon at t d €. . ..

simvagayths s it Bt 36 Pt adials Al REfpmbination
thereofPr OVi des a method of treating hypert ensi on, di abetes,
and i nflammatory di seases conprising adm nistering a

[00107h iwrathereaspect af thearpssst invertianarpyidss ﬁgombmﬁp@ afd cempound of
formulé? E Brxuh tﬂ or¥ or trhmgmﬁhﬁ?%gggl% h%egﬁs 1?1 lu‘fiﬁlv ec[lf’illletlcs (for example

erna rve ne

hydrochlvastiiziidl tldatdtlyaladune pitablochigAde) ﬁfglot[eﬁl@ﬂé)édnvéﬂﬁigl”@&yme
aspect of the present invention provides a nethod of

mhlb‘t?’ise%i%v A& Ehiphhi é~°n§r&>rfaméi?r§b%%l’é‘§mqaﬂ’& 13pi| compaRasiops thereof, or

the m«d' ng%%?émcl@ %b‘éh%'r BehcRER] N4 SARBL g alo@%ﬂmﬁﬁégahﬁﬁltelmlsartan
osition co

rising a conpound of fornula
ombnwdmenetheraﬁ,i at th@hmLraminhlaisbmolpulhadl;enafglmoe{itor?lﬁloekea's statins, or
or. nore. For exanple, the nethod treating
combingaligas therofon, di abet es, and i nfl ammat ory di seases

M. COMPENARALAYNTHETeCIStaBMERAr MRCeut i cal conposi ti on
conprising a conmpound of formula I

[00108] The compounds of formulae I and II may be readily synthesized from commercially

available or known starting materials by known methods. Exemplary synthetic routes to

produce compounds of formulae I or II are provided below in Scheme 1 below.

Scheme 1:
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wherei n the conmpound has a purity of about 80 %e.e.

or nore (e.g., 90 %e.e. or nore, 95 %e.e. or nore,
w@7Z00%088681 or nore, or 99 %e.e. or nore). [O00ROB]S2008/010723

Phar ceut:)@r ositi ons of t he present invention

6 d ti 0@/ NH2
antR4hpr2e nS|ve agents or 6& eR drQig e aspect of
the pr esdf invention provi de$ p?’larmaceut cal
conpositi on conprising a conmpound of formylae lor 11
and at | east one diuretic, such as
hydr ochl or ot hi azi de, chl or ot hal adone, chl orothi azi@ge,

or ¢ i nationst iy epf. Ot her aspects\provi OR
PRy tit«iems—ueef UR4 § 9g 0
hypef t nsi®n>—di aBe{es, and infla t ®yy di seases
cofpri sfng a cdlmourQi of formulae 1™or 11 4and one or

nore agenti|s that limt the activity of the

reni n-angilotensi n system such as angi otensin

concerti n enzyrre inhibitors, i.e. ACE inhibitors,
ram captoprll enal april, or the Ilike,

and/ or angi ot ensR receptor bl ockers, i.e. ARBs,
ndesa artan ol mesartan, or the liKke;
nh| |'Nb|rs Still other aspects provide a

uRzphar rraceutl caj conmposi tion for treating
hypért ensi op, diabetes, and inflammatory diseases
conprising of a conpound of formulae I or Il and
[00109¢ Ryfeumingso Shisdmée i nthe staytrey metesialoly, is déduoed esformrttle aniline 1b.

L.nf | tor seases by al means i ngcl udi.n
The anj e B8 APOR 250 BABTR BTG GEREAIOOIOmIE oLy aeralis £ Aer, and 2
catalysP5iRBKR chprois 9x1de@8bﬁﬂiu@é AR alpt03BRlo abid SstérMéee NitHepha-bromo
al so provides pharnmaceutical conpositions that are

acid estesdf ug cmbzed rthlngrelaltp prxluce rasemad tlngazobdmdmds ldf Compounds
of formquaduccta se%a}{atgd tfrarr]lgth%nrgce%‘rngtr% rke}lésila{lg ny% ?a,bl le Progess ﬁuCh as
HPLCfluvastatin, |ovastatin, nevastatin, sinvast at| n,
rosuvastatin, pravast at| n, or_any phar maceut i cal I y
(00110} dp SsheBe & bielowhiReds ABAXE BEWROR: 1TOUIRBER- Anot her aspect
Schem@h2:t he present invention provides a conbination of a
conpound of formulae | or Il with one or rmre

anti hyperntensi ve agefs i ncluding diuretic a'
exanpl e dr+ochh| azaqi8golhl or g haI ado
chl orr; Zi dg)yy ~angi ot enBE®e ¢ con enzgme

i nhibitork, e.g., ACE i nhi bi torsr{EY. oH am pril
captopai |, enal april, conbinations t]aer eof , or the

i ke; angiotensin Il receptor blockers, i.e., ARBs,
e.g., | osart an, ol nesartan, telm sgkgan, conbi nations
t her eof, Cthe Ii ke; renin AnkiBr¢or®! b-adrenergic
receptor I aakers, at i @ conti i ons thereof.

|11, GENERA[ SYNTREFAS-ECFEMES [ 00108] Thgscompounds
ggn;g:Wd I na?Hbe readily synt—lag#ed»from

e g s

P,05
—_—
2d 2e
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avai | abl e or known starting materials by known
nmet hods. Exenpl ary syntheti c routes to produce

w@orposssds of formulae | or are provi ded beP@CWUSI008/010723
o8 S e Rl AR B0 S e

under tmsicl donditiohs (eTgteaqilNdCDIﬂi)atol dive 8 ndktarodf rbgnblslomehbeilcohols 2b that

resepnce of hydro c acid, acry acid ester n
were sEpaiEd by ehrou AP RIS IedEEOBRTES Blrofe B abcs aapied with 24-
thiazolfliR\@oRE Q&Rg B%Qh&ﬁ& 8¢ bdse to EhR BhipRandLOMBoBA} EhifISE& reduction
Ic is cyclized with thiourea to produce racemc

with sadivim borahgilridelafornds |cdmp®mdp2m riduclois oxadined, forl exampie, b\eth

phosptR RIS igc s Uk bkSerR ST Ay oS s tire
Iv. an %@SQF@RMUBMI@N&;M@@M@MEA?I@NOM11]

ferring to Schene 2, the starting material 2a is
[00112.1 e‘%ﬁ:‘ihé@lswdt aboye e PEsRgHRveatign Padss domioundyihal are geful as

i gi oi soneric
treatméq% ﬂ)ﬁ h@&% Q@ﬂm&/&e}}% aég nglr ?tué%fgbﬁdlg%arséﬁat ography. The
[00113] egcodrdinghy, iicarddthatmspect Bbthespreseﬁclheelntvmi; phaintheeutically

thlazolldlne di one, S|n pyrrolidine as base to give
acceptabifFRIBRRFIURNS A BrRvide éawg?rwetaeﬁeé@mmnmtﬂpemqyrﬁf the

compoﬁﬁs%mﬁdrﬂﬁd %fefe% da§1d o%gyns%'p‘fﬁnﬁ&eﬁﬁéﬁlgza%gcéptable
exanple, wt pho phorus ntoxide 1nt resence
camer,cﬁdjlman’eomvgdhlcslml Fnoceirden erilgodginests; thesckesimpositidas optionally further
ORMUJ O\IF AND ADM N# STRATI ON [00112] As
°°mP“a? 8’&%%%’88 aar%@%}@na PEraRPUICAEEShyent | on provi des

(00114 TORAVAES bé BfpredibR dUBATceHaia DIt NPIINEs bPPresent invention can
pertensi on, diabetes, and inflanmatory di seases.

exist irf m@sfp fagEeataienty oy where appeapiiate, aspabarmscentivallyagesptable
derivathy2' Mg &Hégﬁ‘& m%@%é&@ﬁ% &’th@@?e%%tﬂﬁb&tﬁ)%”?ﬁ%&&da&?&ﬁlcauy

are provi

acceptarhﬂe aérezaaoapﬂw pririrag indheles, ibne i foeliadired tashaapadentiedllyacceptable
nprise a pharnmaceuti cal l chgl ceptable carrier,

salfs, e%feﬁsu%ﬁ%to SYCh/astry o8 any Rthek pddlichordsale hich ttpﬁeeémlmstratlon

I
o4 oEERERLL Ry S0 g ML SRR i W s

describag peeoi, atednettﬁatht@erlteaudnedferctdfe conpounds of present

nventi.on ca ist,in fre rmfo
100115}, R iEelt Boref R et phibyiabfficnlly Bteplanld SR FEiEts a Hhoge sals
which &er M’cﬁin' tHE scpe D Iélﬂdf Iﬁgdlbilf}ﬁ&giﬁent Aﬁﬁt@bl@'fﬂﬂusie@n tcBRtact with the
present i nvention, a pharmaceuti cal | y accept abl e

tissues @é himagy angl leweraarpméwghquﬁ dngeretoxicyt irfitatinng allergw resgonse and
the liké ?.nd Qll'é%’ogﬁﬁéﬁn%ma?% t ﬁlqggs%ﬁlﬂﬁg Bgnae%Q)nsﬁ ’rat‘leStgr" ?ar?rﬁc&ﬁlcally

Ct or er Vv

acceptaMne SINt" uiisans aﬂmasn—sdmcatalmr sal oflapaitercsiia ¢ommmed of $his invention
abl e of providing, directly or indirectly,
that, ugg)@rﬁgguwatrggorbtpwerp%pggt 1s capable of providing, either d1rect1y or indirectly, a

compound of this invention or an inhibitorily active metabolite or residue thereof.

[00116] Pharmaceutically acceptable salts are well known in the art. For example, S. M.
Berge, et al. describes pharmaceutically acceptable salts in detail in J. Pharmaceutical
Sciences, 1977, 66, 1-19, incorporated herein by reference. Pharmaceutically acceptable salts
of the compounds of this invention include those derived from suitable inorganic and organic
acids and bases. Examples of pharmaceutically acceptable, nontoxic acid addition salts are

salts of an amino group formed with inorganic acids such as hydrochloric acid, hydrobromic
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descri bed herein, or a netabolite or residue thereof.
[00115] As used herein, the term"pharmaceutically
waewopssshl e salt” refers to those salts whi ch B€BPS2008/010723
acid, pHbsphbiic 5418, SEARE a8fd MAYIFLHIGSL &4 of Wi ¢ &id &h&s aceti
p %’us% I n contagt mntﬁﬁthe tISSU%S of%ﬁgﬁﬁns ﬁk s acetic
acid, okzdmcuhmaiub gcij tahterit aciddeitria axd, si¢oiciacidi Qranalomc acid or by

using q%eltrer%h(?dé;gsﬁ g dibg aﬁeshlg %e yolln: egcghz}n%ad Qaﬁeg p%grrlnnTgc%ﬁtL{caﬂfyeacceptable
salts incRid@ hAPpaRUAlighild, YsRFEABPArtILS %Eﬁzen@ﬁﬁfbia@nwelﬁgﬁtet BihFate,
salt or salt of an ester of a conpound of t hi
borate,jbyiapie; eamphiosate, qalpmhowmomtg,tcrlmtrsmyctqpeatan@v‘ppioeme, dighiconate,
I [ di er i I a
dodecy‘fs%?fa% 8%1%?58[fﬁﬂt9 fﬁgme%t I%Hr?la(g%tg thﬁ?‘tgg% cér8§l§ séhate

gluconﬁml li?é@mlsmllfz&e Mepta@batd igexiahedte, nydrdl&ﬁaé,@ hydroxy—ethanesulfonate
rmaceutjcally acce tabl e salts are well known
laCtOblf)lpfée dagtatedgprags fansylsulfate, malqg-eeg@aéeat@tngpnat@ég%thplgféglfonate 2-

o BRTEGRH A2K 4y SHERL A SR04k, bOle b sty
persul fhter prheﬁanogfoeﬂaten phaospl?htar pracae) pivaltd, prepuoeqi, cidagate,adut sinate,
npounds of this invention lncﬁgde t

of the ¢ se .
sulfate faftfales 4P IR, P taeResh apgindeciigats, lfirie A0 od e

Salts d&?&ﬂsfrorgﬁﬁﬁ%bﬁ&e‘lfasémﬁélﬁﬁé Slthli ?r?kltz{l)/alﬁﬁﬁﬁ@aﬁmrﬁetal ammonium
nontoxi ¢ acid addition salts are salts of an am no

and N'(¢ oatkyDessltsd This mvcnfmrgdm envagipuisthe aaueaszaﬁmrcxﬁ @hy basie

. acid, .hydrobro aci d aci.d, furi
nitroscgRiai R EEPIPE OL oGl Aot EFeit s Wat o Eacbie or
dispersél€ ptddudginthy ¥XeHthibed@by Such@labdrbizatdrdl, Réprédenrtative atkiall or

citric acid, succinic acid or malonic acid or by using

alkaling g4y metad plisdneludeisqdiumplithisi, notaspiugy cplsHine psensgiam, and the
like. F%H&&)hﬁ%ﬁ{%ﬁﬁ%& &@I?S%%lr@%glt%g&l@lglgg a»?l?el a}pwbga%j Bontoxic
ammorhenz guetanhfycemaheniuhe nad atime datisnd Ifoaﬂned uhmg aventerions such as

nalide, 05 o s OPRBE: A% P AERRRISe iAo o' by PQlies nd ary

sulfonfé hanesul fonate, formate, fumarate, gl ucoheptonate,

gl ycer ophosphat e, gl uconate, hem sul fate, heptanoate,
[00117h e%&dnsaul@d abpdc,dh@uhumacwth@ﬂy ewp@bmﬂﬁtmpéthe present
I aur. sul f at.e

1nvent1%|acic? E pé)&pé’%%%%thsﬂg?cgu S’ng gfﬁi? SHEEE adjéivant or vehicle,

which, 28 pfddtare R SinblutieN@tyeand Ul C Vends, Eiludtitd, babher Bh@idtvehicle,
oxal ate, pal mtate, panmpate, Pectl nate, persulfate,
S

dlspersméﬁweaﬁ@puama%facs B Yhageats, §pioni agents; tugksping or
emu151 r?%é({g%g ?resecijvgt?%e]@,hseohdsdfﬁ(?é(g% gl%lﬁ'lcaﬁtlé gﬁel&t&?e li earag Elﬂ e% to the

enesu canoa
particulaaldbsage donan tiImreHJ Remlﬁgbn S Pﬁmmacemhdat Smeacmsr snplteeﬁtheEdltlon, E.

W. Mol SRl Con Lesiogy Py 80D dscTopes oo Gees ussidn

formul @he ;ﬁiaﬁﬂ§cetuh€alfw&tc€15tgb1%Q‘:Bhfﬁ@sﬁfm@é}iﬁ IQWrFtechmques for thg

ni trogen-contai'ni ng groups of e conpounds drscl ose
prepardtiondhercofdixeeptansafal assamlylmheermondh epeersndrliemps owogipstible with

the confdngs of e R homuEh i bV RN 2R LR TkeiPo R Qaae At or
otherwlsk tifteraBlin PRI A8 btebuLAhGred Wit BY R U8 npdAchtI B the

pharmaceutically acceptable composition, its use is contemplated to be within the scope of

this invention. Some examples of materials which can serve as pharmaceutically acceptable

carriers include, but are not limited to, ion exchangers, alumina, aluminum stearate, lecithin,
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i ke. Further pharnmaceutically acceptable salts
i ncl ude, when appropriate, nontoxic amoni um
W@ o@pesssdr y anmoni um and ami ne cations for medPUBUSZ08/010723

serum &Bfé?;g éﬁc‘iﬂ% hg.\’;r‘ﬁagts@ﬁmt[I 3ibufn, lﬁ'ﬁfféf Qutls ce§§fcﬁ%§§h§s{p§at§% Oglycine,

nitrat€, |ower alKkyl
sorbic aid;lor mtaﬁnmtserba{t@@iﬂtih]l glgseldécsmuxtm oﬁlsajum;edt\tagetable fatty acids,

armaceuti cal |y, accept abl e th
water, GHEOTRES B! oy 2L RS PSRBT Rl ac ot
potassmaﬂyaﬁfg%ﬁ&)hsﬁmate SeAeRtANRIeCANE ks c@lﬂ‘h&'ﬁ’l%moa ﬁh‘&gnesmm
vehi'cl €, which, as used herein, |ncfudes any and al |

trisilicate Ipokyviny] pyitplidenes pokyacrytatesy wmcwpque@ule@p@olyoxypropylene-

block pobgr? %%S\l(@c? 5%'[] §L§g%§ |C§ Ik g Eacﬁégsgﬁlu c % |a§8 Suc?rﬁ ﬁﬁg 88 as com

starch aﬁqu:&)@[t& 8fakohe Selif@dd ghdlisrdteivativdssbeh @@wdmxﬂ adrbbhﬁnbﬂh&e
suited to theﬂﬁgrtl cul ar dosage formdesir
cellulowe ﬁﬁhwb@eéwl@e PRA caillask acstRte; sewéﬁ@ééragywlbémlh gelatm talc;

excipie shﬁqg%%cgoa%tt%%%n 8ér | 05'3 QHPASI‘ §P§ Bﬂ:hqs’ ge?.rﬁﬁ‘%h?&ttonseed oil;

I'sSC carflers use
safﬂowfeo Dﬂ’,LdeMrhdﬂ gilpdlareral; eotn @hand/soybeepdiy gl yeods spasa piopykene glycol

B o e
such as'rﬁ }?cﬁoﬂﬂ& Bnd BRNGRR Ay abxidE afgli}ﬁc b&&eﬂ)%rbgéh -fres! Ghter;

_ uci ng any undesirabl e bi ol ogi cal fect or
isotom@tdimr:mnger nsadutamt; |erhg'1 aholaoldandspImphmg bufferrsotutiginsasavsi! as

other ng G FOTBREF 1Tl PRI GED ot an TR pRgtearete

as well 26 @PRriak ab&its releYERE hfdhts, Samalgeag@m@l @See@émﬁ%tf&bbﬂhg and
whi ch can serve as pharnmaceutically accept

perfuming agcaisspricsrEVafies apd entigxadaiy can %ﬂsq bﬁjpliee)ent iphe composition,
accordﬁ?‘f?ﬁf%ﬁﬁ& erﬁlolfaséljﬁmm wp num stearate, |ecithin,serum

such uman serum al bum n, buffer
[00118F Wb Seteumotier aspeht, dse prhssip hakaton gdoyﬁiel a methodo Cirenating,

or assi um sorpat e, atlal cerlde m xtures of
hyperteé‘é%r‘ii?‘éf‘d%é “5%“@“? 8?3{ é)s%é? RiANRg adnaigisteringa
pharma%lel?c‘?cfa[ %Mﬁ&ﬁwIﬁ&ﬁﬁ‘pt‘?ﬁn%)i 9&91%1[11% StubfRlISe 1 6 AOSHeMbly a
hydr ogen phosphat e, assi um hydrogen phospha te,

mammalpth need ¢idreefi de, zinc salts, ~colloidal silica,
[001 19%%21:1@@8: Ig?r{vlﬁlgﬁ%igﬁ "eg‘?elc}(iw 21¥1 uf* of QneI c%%]peo’und or

pharmd@@dltibanp hb@g&rbﬂ)@&dtﬂﬁd’smcﬁp& ltie alloaske RtV BsrSreariB® br feddening the
ars S as | actose, glucose and sucrose; starches

severltssa hypggtersielh digbgteshanshiaflpmma @y isseess: cel | ul ose and

oora0] 13 SR8 HEP 03 A3 RN e prscnt e,

may befdwiiriseted usa@m@mdmoumhd angﬁjuaé ofddntialsaatiex effgutepifsr treating
such_as cocoa utter and su ository waxes; . oils such

or lesse@@qot@aﬁa\tenm YRS EBHOBeliaRsias, nLipfIPERA 0T diseaseSs ane

[00121P'T|he e%dt\éﬁuo%h{ reqﬁﬁ’&f‘w?l'l 'vax?rr}%n? 9&3}@&@0 Qﬁﬂjectgaéﬂéﬁhlﬁg on the
such a propyl ené glycol pol yethyl ene "gl ycol ters

speciess ageh and geteglicondidian of ghedsubjehy thd sewemtyef tla@quctlon the particular
bufferi sucg SI umh g

agen, i e pEU AR 450 B heg e u@Rigp are

preferably formulated in dosage unit form for ease of admmlstratlon and uniformity of

dosage. The expression "dosage unit form" as used herein refers to a physically discrete unit

of agent appropriate for the patient to be treated. It will be understood, however, that the total

daily usage of the compounds and compositions of the present invention will be decided by

25



isotonic saline; R nger's solution; ethyl alcohol, and
phosphate buffer solutions, as well as other non-toxic
weormpasiedl e | ubricants such as sodium lauryl seCT/asm08/010723
the atteR SR WA 88 Y8 heddhl ITRO§H ¥ fFic effecti
ca reﬁé@?ng agent s, c%g??ﬂgscbggentes &ggﬂ{anpng, Speific effective
dose let/éla“uoaﬁmlgartindamtiknntbmgagmmll depeskupoatd vastinofifactors

ant.i o nts.can be present_ in the copgposi.tion
ineludi ths TG B eI E SO RS P ChaGTAAT oiTE ap bt b he
specifid &M?‘éurﬁ%ﬂ]@ Vedd BREpkei it RBMPLSESH Em'p[BS@ﬂt the 'ﬁg@ rtRM!y Rsght,

hod of treating hyperteénsion, diabetes,
general hefalthysen taod ylled of theaticnto Hhsrting¢ n@a@Gimstnagomrrpn@ Oé admlmstratlon

and rat? 8? Wég&ﬁéﬁg fqecﬁEO:qlntéé glglfic %ggf W daufﬁloﬁl & ggl!?e treatment drugs

used 1ntd6ﬁ{lﬁ1@<ft}on[d?(é&ﬁ191deﬂfa€ Wlit(ﬂl tHQsﬁeelﬂcf&mpb‘ﬁﬁﬂ%h@Eb}%ﬂ and like factors
fective amount" of the conpound or pharmaceutically

knowna%é@ml%fbwé asénﬁ be rqtmd'rpan@ntt ratusehitrin, Beprscan srampp for example,
ATl ji e severity of hypertension,
amam%&i?%}«;lﬂg)r@ gﬁﬁaﬁ?amm a(liallry di seases. [00120] The
[00122p ﬁarerjmaﬂnﬁdeumtallgm&pqﬁaule oompositiaerafithig itventibe caebéadininistered
of the present ention, may be adm nistered usin

to humgs and;sherianiiels aFR) 3y ERstalyoParSeigTaly sTAE S GFA} Een geinally

lntrapeflﬂi'neﬁl[}e %ﬁlé‘ﬁlﬂﬁs bg%ﬁ@fﬁbﬁgoﬁlﬁﬁeﬁi@ V@ btdp¥), Bhucally, as an oral or nasal
ypertenS| on, etes ["ammat ory di seases.

spray, ¢r0bd Bk¢, d'épelchm@om tkwmwcmtyroef the inéagtion beingdrepteldr dncertain

embod Bt She ceomRAURHOR P TVRINEH DAY SR BEGL TRy BEPerpfigfatly at
dosagellé\feﬂisﬁéﬂ M3ut 0.0€ nipAed tcﬁdﬂo@f S@M_?haridt efébsby Bom about 1 mg/kg to
adm ni stration, and the |ike e conmpounds of the

about 25 pg/kei orpubliest padyreeight Ber day.ramear apre ﬁrr@é 219, tgrabtain the
[
desired (}géﬁ%éeu?{cﬁ?%%g Xz%{t%rgtgtl%éw Sté% g%ﬂ"n &mﬁg gf kﬂ%rlgﬁ?é thn%I
adminifteredionaltyedrepaseriteraly Bh&@;agaldvyls d)lf betmebﬁ 10mg/kgand glenit 120
appropriate for the patient to be treated. It will be
mg/kg.ynder st ood, however, that the total daily usage of the

[00123f Tﬂi’tﬁ& rdl€§ag% ek OfoP 951 fahﬁﬁlﬁst?zftwhhﬁclﬁ&@ $8DhreifoY fifea @o
be deci ded bythe attending physi'cian wthin the

phannapwp@llafacmabdie erpuistoans, icdemaulsionsy Iselugpemsmncnswns syrups and

i S S 0 b Bt i BB T RSBl nr

diluents B&hﬂﬂhg&xsteben tHeSor iRh abFonekdniétvederdibthdi&oFR1A! dlibilizing
of the order; the activity of the specific conpound

agents anherpylsifiers sushgp ethvi pleokalmserropyloicahed| e&%@arbtonétea@thyl acetate,
benzyl g%tgt{o \é\ﬁér&?beer?L%Qt%r @#fopgfgﬁl: %B’g? ; a?’l }glﬁ%eﬁ% g{yé: 5 ]gihﬂgthylformam1de,

oils (ingdrticuias] ¢catonssed, gmdnalmtt;acanﬁ gexma| elfivep nasvér, aﬂirbsesmaeioﬂb);

onpound enpl qQy the duration o e. treat nent
glycemirtgg%hx%%@rﬁrgwq Bohaplsih gﬁne Eaa]grfm agi CReFS RS sorbitan,

and mlﬁﬁ?éé'tflérﬁoic Q@B@é@ﬁeﬁ 'Eﬁ’llueﬁ/@ Ghe 8R4 cJ)mtS@le@tfst&h%lsléQHMdé Adjuvants
he medical arts. The term "patien as used herein,

such asmeatleg agendsyiempillsifying arekanspéreling agents, sweetening, flavoring, and

perfuming agents.

[00124] Injectable preparations, for example, sterile injectable aqueous or oleaginous
suspensions may be formulated according to the known art using suitable dispersing or
wetting agents and suspending agents. The sterile injectable preparation may also be a sterile

injectable solution, suspension or emulsion in a nontoxic parenterally acceptable diluent or
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a mamal, and nore specifically a human. [00122] The
phar maceutical |l y acceptabl e conpositions of this
WO pvesse®n can be adm ni stered to humans and oPEIEUS2008/010723
solvenf"ri*é ?J ab b¥o1ubiBh lﬂbut:ﬂﬁtﬁﬁﬁt %ﬁdﬂ Yhe acceptable yehicles and
ract St arnal ? I nt ravagi nal | raperlponeéY
solventsapatandy lye érﬁplowd pewdders ngen's Btdntlsn, W6.H lanqb S))IOIIIC sodlum

ly, n oral ra or li k
chloridzgafitaidh S RE L@ 15 cop atHory RHGUEH S griplssRg as a solvent o
suspent{r@ah&fum! Fof @ik ﬁiug) oSSRBOH AR fiRed SiNBarBOBAPRYEd Hchidhes

i nventi on may nistered orally or parenterally
syntheti¢ nmgagredlglwendﬁsofln addition,0fady aeids kuphtas oddio acid 30c wygdiy the
rezuq {F ggly fromabout 1 ng/kg to about 25 ng/kg,
prepargion QIINEEEOH Gy wei ght per day, one or nore tines a

[00125) 3Phe 1hjzac&|ateaﬂoﬂnhiaﬁoﬁ’se@dnr&cttérh%amw&xﬁn}ﬁéf@,cmtratlon through a
Alternatively, the conpounds of the invention

be
bacterighiretainiggdiltes ofbalingorperaping atarikiziag pgens indhs foyan Pfssr@ml@ solid
|
compofighE VS Lah e PSR 20P o001 0Bt QO e o
Inmhmhqﬁuﬁk@unpt limted to, pharnaceutlcally acceptable
enul si ons, m croemyl sions, soluti suspensi ons,

[00126] yip ggderdo aralpnahe s1tert pia dmRosRd © theteseat jnygntion; it is often
f
deSIralgé)fHJ%ﬁ‘?gﬁ% %ﬁsB t oh%lfstfge d&lﬁﬁ&?ﬁg f{}{nﬁgﬂl}? anE&!iE&P 1Htrérﬂ§§&1lar
injecti@x dilpH may haacmonmhsbw'lby theolsv efis hqulslcsluapnnlsmmorﬁ gr)eswmesor
nd emnul |f|ers su et hy

amorp i SROFTIa QT PO% UL I GY Y e 81 Ab DB Syhe compound then

dependd! L@)@H s ,rat@ BpaxkolRgsH At 9n tirh ORYY 88nd |u¥>6ﬁ’ krystal size and crystalline
tylene glycol, dimethylformamde, oil’s (in

form. ﬁéﬁemaélmlar deleysdtabaeratian ofa penstiecally aﬂmmlstqg@i mmmqndefonn is

accom;gllls%t g%y dasggllv‘f'n Sc%r%% e?o]ééldgr?%/thg }:Xl%ﬁ&g'ldf aC| d:rlg f c%t)f? depot

forms & middedy, foﬁﬂrﬂlgﬂ‘ilmfdﬁlaﬁ)shh&fd&ﬁﬁmc@ﬁﬂ tﬁe Somﬁ@tlrtd in biodegradable

di l uents, the, oral conp03|t|ons can al so i ncl ude
polymegg syshaaftRol Waetifepolyglyeqlids. &ﬁﬁl@@ng upen Yremstiogf eapapound to
polymer'hn QHéjhﬁgrew ﬁaxf %@?%@gem (Prth@grte @f‘&) opound frelease can

pertum ng agents. I'njec g pr epar at |

be contraberh| Exangiles of (ﬁhérr’qiﬁtﬁgadﬂableamlwmxs irduds pmg(orthuesters) and

[ t ed ace ordin the kn
poly(a R REDn o ceal Tt el Ry T Ratrenigt By ERpap PR ITe
compo@h® REMSHsBAcRBEMGoenhIRiohk &t b domifaéib RN #h B6GPAIsakd. ON

may also be a sterile injectable solution, suspension

(001270 rCampesstians forregtahonyagunal aélamréﬁraéxoalaquzpm@tpivabm)snones which

can be B o tafithy R comneBn Rt Rl TR vt it

excipiéh® Mﬁi&tﬁerﬁ Bth a@&%c&l‘-‘blﬁt’@| porgshyese yigesior a%ﬁﬂ%ﬁtoﬁy wax which
solution, U S.P. and jsotonic sodium chl ori de

are soliglxt gpbagit tampezatre hus Aquisk a bogy temperatyresindgherefore melt in the

rectum 09'3'\5 aaal @; T ta%ild eHRARARdadARve %o@:ﬁhl\ﬁgd“ or suspendi ng

I'S purpose any fixed oil can be
[00128} Rl dydedagenfolms fargral administration include capsules, tablets, pills, powders,

and granules. In such solid dosage forms, the active compound is mixed with at least one
inert, pharmaceutically acceptable excipient or carrier such as sodium citrate or dicalcium
phosphate and/or a) fillers or extenders such as starches, lactose, sucrose, glucose, mannitol,
and silicic acid, b) binders such as, for example, carboxymethylcellulose, alginates, gelatin,

polyvinylpyrrolidinone, sucrose, and acacia, c) humectants such as glycerol, d) disintegrating
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synthetic nono- or diglycerides. In addition, fatty
acids such as oleic acid are used in the preparation
w@boobopssst abl es. [ 00125] The injectabl e fornmul BET/OR®08/010723
t _§dr] & ibid {thRh] ABink rtai
agents g&@a%ted grallt % T eaifglﬂr#l {?g%f“ ?F%?Ega%o?rqﬁg}g?én%:or por ltn?&n%&a]’% am
silicates} andi sodminm carbogueate, <) isolutibe rétandmgofgestsench as paybifoh, f) absorption
conposi ti ons whi ch can.be di ssol ved or . .di spersed.in
accelerGRB St A QRRE TR SPREMILY Grp eIy Bovanie SEa St Br
exampleQcdt§LalcdHP ARP b1yt BroP hifdRbstb&aR! B HROrbeh® sBEK 8kaolin aAd bentonite
compound of the present invention, it is often _
clay, aniklubrisaatstsocls potala, kalchins steprateo maghesiurn stearabo salid pelkyathylene
subgcut aneo [ intranuscular injection. ~.This, .
glycols, S IAGRY Su1Ble, A8 TR G theeph B ThE LR or kel Mo R and pills,
the dosagy Sdral by €156 coMPEEP b Bdgehisal W t h poor wat er
solubility. The rate of absorption of the co

d
[00129) 1Rofidrepwradionpeha pindlar fxre gy dlpakermplayad an ﬁﬁé’r_‘éi”m soft and
art S DY ghERE B 000 LR B PRS0t s
molecyarvesi gletrpll yotheme gliyssle andl thedikeo divd sblid dosage forms of tablets,

acconpl i shed by di ssol ving or suspending th onpound i
dragees, £apI: P{1\§e?ﬂdZ$Té?“1F%?aé‘ctiedHF%arS‘£pr‘S Pa aa*ﬁéﬁﬁﬂg%wgw enteric
coatin%%hg‘ort}g:r H&ARERAPSIIvAL i%C{héngz{Srhﬁ@éuféEl fobBuROAR AHN & He) may

i odegr adabl € pol ymers suc N
optiongityl gointednn ppiesi fyog/agentsainidden alde herodiarcgmppsition et tlatyi rolease the

.. conpound, t g pol r and the nature of.1he rticular...
sctive {3TORCL ARy Ot Tl 0 5 P Rell ooty e BBlual Gty Spgionally.
in a dela98d ahh&d Exapias| FentHed@inBebmpositety mdedintbenaky iRhwle

i ncl ude poly(orthoesters) and polgggnh dri des). Depot

polymgrigj substapges and MeEat PAiCmRrosHions o & dyppymay also be employed

T T
as wellGspgisinbleonlar fveight polyathyteme \vhygiotsedndahieriike.st rat i on are

referably suppositorjes which can be prepared. by
(0013 'l;hey?ﬁtlf?] %‘”EB ﬁﬁ% _atﬁf) %F AR ?l?rﬁ?}&a&’?‘gﬁeq\f‘&ﬁi with©gp e more
excipidh® ks dotdd ffovBITRX SO §8¥age RMIrnfs ¥ kdbFLS, o3 s,%pﬁﬁé’so\;ﬁills and
butter, polyethylene glyCol or a suppository wax I ch
granularean e Iprepantd withiceatings ang ehellsisneh anxnté¢riceaatings, réloag controlling

._tenper.at ure. and erefore, nelt in the rect or .
costings g gufer S5 g1 i Sreiadue Bhmaerid fBRbliThgar mm such soia
dosagel 0SBk aS0Vd ebraigsimdand Pbdadrhiked Githl at BT dHesihér@tilaght such as

i nclude capsules, tablets, pills, powders, and ,
sucrosgagieReds stareh. stheh dosagedionns By alsecREIPTiShEs Az Repal practice,

o i i Wt h: t ' . :
sadiciof RS Doy G JEL Bon 5% P Wbty end oty aptting
aids suéls a sagnesiumisteapdte and mdé¢roatystallineghlisipbat ka the ddserof @jpsules,

fillers or, extenders such as slaggggs, | act o

tablets g1¢ pUlsethe SRR BTN A1 OmBFEE B HFiuie;agegisd, 1 Hgy may optionally

coman{;{)ﬁga:éggfng?gegtg ?gqtl ic%?ﬁls@ $2BPh BompaVi K HABIHRY kOBl de thOSRive

ingredient(s) only, or preferentially, in a certain part of the intestinal tract, optionally, in a
delayed manner. Examples of embedding compositions that can be used include polymeric
substances and waxes.

[00131] Dosage forms for topical or transdermal administration of a compound of this
invention include ointments, pastes, creams, lotions, gels, powders, solutions, sprays,

inhalants or patches. The active component is admixed under sterile conditions with a
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pol yvi nyl pyrrol i done, sucrose, and acacia, C)
humectants such as glycerol, d) disintegratingagents
waenb/osssagar - agar, cal CI um car bonat e, potato BPCT/US2008/010723
h I
pharnA 8100 S8 B} U8 b e BABYRIEIL G SRR ot o
requirgda r@fHthaimid )Formhlkmopt eamro@s,czmkieyatimrs aselalko eentemplated as being

within aécf%ng g 1 a%ﬁ%g@&‘ggr@g% heg%%s\ggit {pléz lﬂarllgc%rrllttesmpslates the use
of tranSRPAAL SAERE Swhith h@b@ ﬁfe%ﬁé@ adHinthg@df bARKIR @&qjtrolled delivery of a
bentonite clay, and i) lubricants such as %
compoyad &¢ Unmbete. aSaﬂedomg fagisune Blteemeétbe dissolving or dISpensmg the
Iene |umlaur sul fate, d
compoiRa HEInERGHE PkaER, Arsf@tio Songent cof dlsn e Seed Piipgreasehe fux
of the &iﬁﬁ@ndtabﬁ)sﬁiﬂfeaeﬂtﬁl fDlﬁéTiaf@é’anadesdbnﬁ'@H&I b Githt fpk@Filing a rate
agents. [ 00129] Solid conpositions of a simlar ty Pe
controwalgz manalrapeohyp dispergingshe ¢qmpquadiin a@@ixm%matnx or ge
[00134] ?%ésgh{agcp%]&‘%kﬁg} a[%o%‘ F{ﬁy L&ﬁ)&ﬁ{s(ig %If Sf#, e@bﬁa&? ﬂ%eve‘cful
treatmcrmk Y thiyperesisiogl, ;irabétés amd itifeminiatoey dikbases.ol i d dos age
rms of  tablets, dragees, capsules, pills, .
l°0133gr£ﬁﬁﬁca§1%aqx %@ew@aﬁﬁ@fxf mquﬁe%B%AM@gtlwogwmgowdﬁlhzed
in this ﬁ?veﬁﬁ £hd &tr@ﬁﬁfehf‘?ﬁh@%ﬁe&%}? IqifbRak) aﬁglsm Pehinakdr9 Wikehdds may be
armaceuti c rul ati'ng art. They may
assayed pcqomdnag lty methodaidescoibad |gémrml@y atbatg aadcdn tmrexamsptesﬂerem
i tion. rele
1001347 7o S AR BE abb el d et i YorbPoufieh Gnf PRadifiorGatty gppeptable

compoBi@iohs 6f tht PeeskttiBSértidAl cah beeinpl GRUIIRBSMbhatib tiRer&3éAMRE s, the
manner. Exanpl es of enbeddi ng conpositions that can be

compous@%mmaua@cqyapglbe&qcep@bﬁb§pm@@goammm@éignlmsawhconcurrently
with, iR RE B SeRPZuht «f o R e biFpEGT Rirpef BRREHEH, 75

proced&tt@h Thx phpicahil somdinatich 0§ thefpids (tHerépﬁgﬁés c&’:‘pm&ﬁduréﬁ to employ
gh nol ecul ar wei ght pol yet hyl ene ycols and th
ina combve@twp oeeiey Wil dakednta asce i sonmasb 131 otihe degeeditherapeutics

and/or Pr&de@EIRE SRS tHedfeSited ﬂ’i"ef‘c?p%tichef@& tdPbe mﬁ&eﬁxfﬂ WileiSbas
ot ed above. The solid dosage forns of

apprectitetbatsthe d@@wmnplpyed may achieyy adedired effact ibeth@rsapard%sbrder
i coatings and s S suc eric co

(for expiyplt, S0 HiyERETe AiFnciGisndy RO EufRSRd ol ERdy, yifinpiher agent

used toktRéiEhd dandchBs RO, TBraR ina Rl hcﬁl@ﬁdﬂifﬁfdnﬂ fo@cfti % eg. nc&iﬂl‘bll" of any

sol i d dosage forims the active conpound e adm xed
adversefipctal Asauped hevedn, jadditionali th@r@mut@mgﬁn@éh% @ eymally administered
to treaé cﬁ‘%&?‘eﬁt g E)al%tcﬂfa? Hise%%cgr &%ﬁﬁ%gégr%é%g%n %{)ps@%rbatf: for the

stances

dlseasd}bhedindlﬂikaﬂ betmgrtteadadr'uents e.g., tableting lubricants
ai ds such a magnesi um stearate and

th t {
(00133} Fhegieng ? 11443@'“@3 Freprssl agert pFravEadh ofoneRgsEiAng of this
1nvent1bﬁ Q‘l’lﬁtb% ndMHoRithdrSthe taﬁﬁ)uﬂpﬁlﬁg\?oﬁlg rn%?mgﬁy b@h&tﬂm‘fﬁg@& i &

fering agents. They may optionally ‘cont
composnpan |cbmpnglngglmﬁmerapﬁmtlc agerdlas dlebmly)ﬁctaveaxmb si?rbfembly the
eeaset e.active in

amounf OF4adh it erdpetite, Athy B b Ress B G5 SRi il it range

from ab&i@G0% PLI09NSS the aniduinBnormally present in a composition comprising that
agent as the only therapeutically active agent.
[00136] The compounds of this invention or pharmaceutically acceptable compositions

thereof may also be incorporated into compositions for coating an implantable medical
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del ayed manner. Exanpl es of enbeddi ng conpositions
that can be used include polyneric substances and
wo0em386800131] Dosage forns for topical or treoEUsINN®EN10723
device 24iTh b Eforsfﬂek&nax‘?{ﬁc?al Ve %?cu‘?e{r C%&ﬁs? sfeﬁféeaﬂ IQfhetdns! ude
ol nt neht's, pastes, creang, [otidhs, 'gels, powders,
Accordngly} the psesestanegtgion] imhalogdrer aspect, pratlwdes a. comtpesiiohiferecoating an

: c nent i s adm xed under erile conditiong W.th
implanizhit deiicenammriing a SpRpRATEhCBres g invgRton # dssEeghgenerally
above, Rh& HLEMRes YRS sitticl R4S HeESin A d A& sURABIE F8iCtoating said implantable
. Ophthalmc formulation, eardrops, and eye drops are
device a|ls sfilt antteerpispecs,dhe prasentrigventiohiincludes ag dmplantable dgvace coated
with invent.i.on. Addi.tional | ¥a qt,hfet greseqt. i nv.ent i Q0 ibed 1
3 CORPATHIPLTWEPT YRS £ 52mBPURd OfBR BN IP4PNRESS dgicribpd senerally
above, R8N ¢h E1aS e AAle SubRTh et iReEN Aind R il ¢H sQHals16 fidr dalifel said implantable
. delivery of a conpound to the body. Such dosage forns
devicea Suitghle peatings Byd HiesgeoF @l RLFPatatign opeoriecthignnlpriabls Wevigayare
. . . n
deseriteld o U Pl EE OO S B S B s A e o Sl s ecRForated
by refesdtica. Thbeodtitige aesatyplrallg bivcompheible pylyahdrivanateriolsisdtings 2
rate controllinpg . menbrane or by di spersing.the )
hydrogegﬂﬁwlﬁa Pyt %ﬁsﬁﬁeﬁ%wlr/szapagla@@pg, l%éfnep&lycoh polylactic
acid, ei§RmE ivﬂgﬁii 288 RE! Ad Mix3RRY therdd?e THE BBRAHE $nfyf opltifdRally be further
I hvent1 on are useful as treatnents for hypertension,
covered balheugshle tomtonndfl faroredilicone dip ol pses earidep Q1 E3hylFeglycol,

s i g PR B Ao A o e

compobifigat ment of hypertension, diabetes, and inflamatory
di seases maybe assayed according to nethods descri bed

[00137 ehvesozding ta yetianethgy embediment, theepreseatrpivestioepiivides a method of
) . ' . [ eGj

weaing SR ok ino e b B BRI HaBL S U BapTBRUGS

[00138)r mshér dspece bf iherincanioheelatep toyedinghyperdisiat, iditbetes, and

) therapies, that.is, the conpounds and pharmaceuti cal l X

inflampatosy HigeAses Ebpiodeaisad SAMBlPT BPaHER; (Risste VifEp OF In vivo), which

oA R8I e g R PRULE, oG BUBREGHEB otk Bca0atp Mo

pharmadestigr compasition comprisiag aenmpbuncef fapheke (ohé: e s

w1 Or procedures o enpl i n conbi.nation.regi nen w]| |
wiolog g R0 St BT FeG R P BR o SR ks
thereoft BRIpSIRE Widt&ial FBEMRYA PéAGaHMNRG] Sdktiab® tikee6f; 8Ad blood, saliva,
~ therapeutic effect to be achieved. It will also be
urine, fepes: BRINER, denrs, l9aOther body Bpidsor sxteaet hywal. may achi eve a
[ f f L r
(001358 3558 5 A5 o Rlprt 0o SV Ui R e iy B Y B oo e
followitigtelhamples lasy seadeatit. Inskehld be unéattodbd ehas these e ahaopleeurk for
i or they may achjeve different effects, (e, g., cantrol
illustragye BREPOSTHANYE BNG A Of 19 be gansiuetpsiEpiing thij deyenfign 4 any manner.
t her apeyhigpagignts that are normally administered to
treat or prevent a particular disease, or condition,
Example d : K32 pia(2-avso-2 qirenplethatygbénzyl]i1h2-thiazolidine-2,4-dione.

%OMH

Step 1. Preparation of 4-(2-hydroxy-2-phenylethoxy)benzaldehyde.
[00140] To 2-(4-fluorophenyl)oxirane (6.50 g, 54.0 mmol; ) was added toluene (85 ml),

30



di sease, or condition, being treated". [00135] The
anount of additional therapeutic agent present in the
W@ oom3868i ons of this i nventi on will be no noreCt/is2w08/010723

4-hydr§:)§% Az ('ti’éTlng ?39 ?08'1 g rrﬁﬁ p(_ggf?e@l'yfetn@ e@ftol, rl ﬁS g) and 1M

| si ng t at t era ut'i c "agent” as
NaOH 6813 1y11)amd| thestaglegtrmxmreﬁves hbﬂtyd a8 Ernyerglyf Adtmhcpohngilo RT

therapeutic a ydlsc sed
the reagsit ARty i fRbed Rl BE trelorgaiE b RS E psouashed with
brine, EHEYNa,$0)) Hltéréd BAE S@iPordtéd & welP OftielreQUltiRE YIIdve bl Gvas
that agent as the only therapeutically active agent.

chrom4tograpieyd onmme@wpwhq@,g@fcotmelpmemﬁh&nlw EtOAc/DCM. Fractions
contair} hél rr%@ér%ynan heyhl 1 dfeﬁ)f s?gt \Ser%OcnRt ?ned'a?lﬁ%vs&%tgg UB%{O to give

Nncor por a O compositions 1or coa

1.85g (i1 4%) antiRhitR d@ﬁﬂjdﬁﬁﬂ deyiyeBow %ﬂcﬂraaﬁofﬂ;r mtmag§redomlnmtly the
artificial valves, vascular grafts, stents and

lower RspReteiesomburadh A siAporatehd Braeniiverl eda olme rogioisomer as a
colorle§'§1 Q[SQ&ES @F pl@l%ted #r UL SR r Ao h TR it 12 lea ﬂﬁteﬂ @niihg with

evice conprising a conpoun
30% E@Ae&’hevtanem \Featttions carstaitiaspcthe hghegﬁnmamhhywaﬂamambmmthndn

sses and subcl rei n rrier s |tabl
evaporfl e WP iy 885 3 ﬁﬁtogﬁ@ﬁf?%%&& e fie Gorpo orless

oil. Fra@ﬁ&%céontétﬁﬁg @ﬁ@l%%YR' RERHal QRrd Jb?ﬁﬁﬁ&ﬁarﬁfbdaﬁ&la%tzﬁk%guo to
device coated with a COlTpOS| tion conprising a Corrpoun

give angfddithomapt .83 nf thenmeginisomer asa deledesdsbastogendr al | y above,
and in classes and subcl asses herein, and a carrier
suitable for coating said inplantable device Sui t abl e

coati ngs an the_general preparati coat
Step 2. REApaniaon of Sz B3 05r0-p0eRy stk bedey el o
thnazoﬁdngg% £Afone>: 886, 026; and 5, 304, 121, each of which is
I ncor por ated by reference. The coati ngs are typically
bi oconpati bl e polyneric nmaterials such as a hydrogel

[00141@ Olfcyzm‘i[mng eblytieh bynq'(zﬂ)tmmexy-pqihynﬂpmom]bemehyde (2.63g,

10.8 by rabbolSiRcE L Bl ST 2 hoelirdiins Tag7e, T8 mmon

and plﬂ%phhmelswnpes 1 %ﬁ@ﬁ Far QN EFRM1tRY sé‘luﬁHh AR heatt@RFRAx Of he

uorosi | i cone, pol ysaccari des, pol yet hyl ene gl ycol,
reactloph\caspethtxep|odsnnghtcﬁmeaettorvns(mrhefrae@ilowed tovpen to RT. No

prec1p1 agﬁ@rﬂed A eoqe% oﬁ g@é}?}%&%&%ﬁ%ﬁ'ﬂcg% crﬁgh(f &”6{3 cﬁ'gpst) was added.

The red2ti0f SWHs evapcRadkd Qﬂv&Hu@VTﬁ@ﬁla&nﬁHvBQﬁ’ds@fbdir(ﬁﬁd tifga 8¢l and
reduci ng the severity of hy}gertensn on, di abetes, and
¢

chromatographeerluting with 885436 E[@H grangh diraiions Spriaming profict were
comidgFILL A AEH T 55 0 BB 0AGDIDSF YRS iS4 S
yellowpalid.eMS (BSI9.for CHYiNOgS awz 340.v(Md)),. whi ch et hod
conprises admnistering to the patient, or contacting
sai d biological sanple with a pharnaceuti cal

Step 3:01;’#59?.243%1110& £ PR hpartyR-p ROV BRI xPbeh AT 30 idzoRbir e 2,4-

dione.

[00142] To a mixture of 5-[4-(2-hydroxy-2-phenylethoxy)benzylidene]-1,3-thiazolidine-2,4-
dione (1.50 g, 4.39 mmol) in THF (20 ml) was added H,O (20 ml), 1M NaOH (3 ml), cobalt
(ID) chloride hexahydrate (0.60 mg, 0.003 mmol; ) and dimethylglyoxime (15 mg, 0.13

mmol). A solution of sodium tetrahydroborate (240 mg, 6.33 mmol) in 0.2M NaOH (3.6 ml)

was added. The reaction mixture immediately turned dark but very soon assumed a clear
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"bi ol ogi cal sanple", as used herein, includes, wthout
limtation, cell cultures or extracts thereof;
whiepssssdl mat eri al obtained froma nmanmmal or eRCT/E81088/010723

yellow! Jpegidhce. ARMiiLLAAWas@UEY GropWideNfitil THREBMtioRQUIRRd dark (3 drops).
tears, or other body fluids or extracts thereof

After c{aoon@qurl the taadiéon hglattenetdw e‘\ddmemﬂl NoBHie €oflrad Hi@Aeiwere added

o poflpt BB TR Ko R B RSB SRR

HPLCexalyBis §:5dicdted fHaf thelrbattioh 3k ds\OmpliteasRas PittiMorddh édBen H,0 and
not to be construed as |limting this invention in any

EtOAqranh the organi eiaasp Vs vBshagp withbrine, dried (Na,SO,), filtered and
evapoéte%i“ig %ém? Q‘hg %ﬁﬁﬁ%r t%gntﬁ?'é%ﬁlg ﬁd&g%ﬁxxlorrla’tg’gr!iI;He%zgluigé \r;v?thzin%
EtOA#hdenéw ;) E&l(i}tns?cdﬂﬂﬁﬁkigqirhdncy weencanisiady ﬁiﬁi e\[agelb‘ﬂéli] 1n'K»@.cuo to
z f| uorophenyl ) oxi rane (6,50 g 54.0 muol
give lééa W%Lei 18R dtle ssmppyndiasa ¥his selidh Z%Sc(@%a éor(@m 85971\5048 m/z
342.1@ -mol ), PEGA000 (pol yethyl ene glycol, 1.15 g) and
M NaOH (85 m) and the stirring m xture was heated at
78C overnight. After cooling to RT the reaction
Step 4nPrdpakstiownef Hf4-(2-oked-phényldth63A)bewayl]- I Bahﬁfzgliﬂi'n@-z 4 dlone
hase was washed with brine, dried X(l filte

0o143|fp & SUpBESL BNt Paldddd: hydra-&-hen ?FEW@PPWI]O} P- tbaaéohdme-

t I
2.4-diGRIQIR'L 101 3RAGH iR DAMTBI Al E%cgegtxglleﬂgiqg 8l idttion was
cooledpp &G niPhaspthioyust featdxiideh@r83RE, 2sPommedy wascaided fialtb veetdcby

iy BRI e 13 B e RS T Syt W aner2

hours, PHS@a¢H dhafixiire W8 ﬂaﬂi’bﬁfne%et&&@ﬁ DEVIGind Weered tRO8rganic phase
evaporated in vacuo to %I ve 0.64g of the regioi somer

was waphed withl tyleedred W%S@u)s eted awfﬂﬁﬁ@pOfrataém preyonEnGeresulting

L v T N U N—

containiBg rddakt WelceofbikEded cvaporaredpe v@&@do lgﬂvev(mmg)(ztO%)gjt\tﬁe title
an_addi ti onal the title conpound

compogpf 8¢ f gdute spkid. Tﬁftaatlpaﬂé?lb@h%raﬁffﬂrw %%@g@&elfemmproduct MS
r and evaporated in vacuo to give
(ESI)E%I(Z %Il\lld\bﬁa /Z%ng m?{)t he regi oi soner as a colorless
vi scous oil. Step 2 . Preparation of
5-[ 4- (2- hydr oxy- 2- phenyl et hoxy) benzyl i dene] - I,
Exampli2a Pebpaliation df 4- {den(el b 6pAddylF2- (ﬁ(oéflidk?']lﬁﬁzﬁl@ll% 4on

thnazoﬁfim‘é—i mg)nez hydr oxy- 2- phenyl et hoxy] benzal dehyde
g 10.8 nmol ) in absolute EtC]—| (45 M) was added

2 4 t hi azol i di nedi ore (1.27g, .10 Pl ) and

pi peridine (0.54 5.4 Mo g4 resulting
sol ution was heat ction was

refl uxed overnight. reaction m xtgre was all owed
to cool to RT. No precipitate forned. The pH of

S_tegiégﬁét&{rgﬁon 0)1( U[E e(ﬂ\{\llglgop enyl)-2- ﬁcgroxyet?l%xg]b&:nzalﬂgl?ﬁfe? nas
[00144] To a stirring solution of 2-(4-fluorophenyl)oxirane (5.60 g, 40.0 mmol) in toluene
(65 ml) was added 4-hydroxybenzaldehyde (7.40 g, 61.0 mmol), 1M NaOH (65 ml) and
PEG4000 (polyethylene glycol, 0.85 g) and the reaction was heated at 78°C overnight. After

cooling to RT, the reaction was extracted with EtOAc (2 x 150 ml) and the combined extracts
were washed with brine, dried (Na;SOy), filtered and evaporated in vacuo. The resulting

light brown oil was chromatographed on silica gel eluting with 30-40% EtOAc/hexanes.
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The reaction was evaporated in vacuo. The material was
adsorbed onto silica gel and chromatographed el uting
Wowrdh/03e810% Et OAc/ hexanes. Fractions cont ai ni POI/US2008/010723
F ractlo%.ﬁ ‘%ggﬁf(néfg/sh@ gf%éﬁ g‘? t%l%tt %\ga‘ii% g(\rf{%}gl&ﬁ@gng(g e\édf)oli/agé‘d'lﬁzy\;ea@ug kY Bive 2.38
g of the odgialsorvis (fEi8t prodfictras@i Bisd0dS Frdctiodd Ooritainivig-he lovaerdpt spot
3: . Preparatio . .
were cgmpipied 31 %%P&we%%mfﬁg 1R WG XyA8daZ YW 1 freditls fommgund;as 2
colorle§s ¥isdous@ilone. [00142] To a mixture of
5-[4-(2- hydroxy- 2- phenyl et hoxy) benzyl i dene] -1, 3-thi azo
lidine-2,4- dione (1.50 g, 4.39 mol) in THF (20 m)
Step 'vva&reaaltmi:bnl-ﬂd {£(2-(4-fporaghiea@ht 2- By drioxyethokylbengylidene}-1,3-
thi '8 or%g .hexahydrate (0.60 ng, 0.003 mmol; ) and
iazoldings2, srdiPUG i me (15 ng, 0.13 mmol). A sol ution of

[001451;136 w?ﬂlmgrsameﬁ QP eI 8eHydd 02.88 ¢, £0.8 201D in absd1fle BMOH (75 ml)

m ) was added. "The react| on m xture

was adiedrddithiaapldinedioeai( L & Bt mpeal)andopiperidise RdS mL, 4.50 mmol),
and the Je?@lleg I,S]J)lﬁyvo&? %Sgn ‘8 r?onreeﬁc e; r ( %hg}élggz))vgl%gﬁﬁ,etge g%\.élhgl? was

allowed e cddus RiThand Eh%ﬁtelv@pfbrhﬂea v ened, TAddésidurnads BB onto silica
CoCl 2 and HOAc were added tOEEQyﬁduce a deep

gel and¢hramategrpded slying Witk A0t ehexanged’ racrmlé cap{aining product
were c¥aBirRA 968 evaffiehte FJ-\Q‘:C@B% ¥eD.4 237%)66* tg@gﬁe E&ﬁﬁound as a

reaction was conplete, it°“was pa |t|one et wee
yellowantd EMSAE SIgrfdr Chyd e gQsS o/p3skb(Mdd) washed wit h
bri ne, dried (Na2804) filtered and evaporated in
cuo. The resultin sql i d was chronat ogra hed,
&fz.iei’mwatw Oh>56ok e rﬁgﬁﬁwé)s 2-hydroxyefhexyibruaylinlny
thlazoﬁ{lﬁqtﬁc di{c€ conbi ned and evaporated in vacuo to give
76% of the title conpound as a white solid. M
[00146(] EBI a }tlrﬁmg nGix 8t 3NEXS- (31 (3-(Bv2opheqil) 3 hydréx yephoky]benzylidene} -

1,3-tiglotAiHe5) hXBor! (0,87 2, 2 40 mmolhin TH/ILO (51, 20 i pspddsd M

NaOH gz ehlp REbalt Qt))%ﬁnd%qleaaﬁydrﬁté (080800001 ﬁﬁn@l dlmethyl%lyonme (8.4
-(2-h dr ox phenyl et hoxy )benz l]- hi azolidin

e, 0.8 mme uphEni lyisegonrg KT oRusEs (013 B Bk bragaction

tumed BB G0 MREIE ok e 1y Yhe ek B By facia oA

was adtied Upedselty régenetaby{hamiatkee cdlod.. Whéﬂ_the]:310]: fadredl a)ld aﬁﬂﬁlon of
reaction was allowed to slowly warmto RIT. Afte

HOAc ffyigddo regsaeratet NgpHnpvas aqdédmgeasa?rﬁet the Héré(eb@tl% éﬁlsle reaction

was leWtﬁ'r}t@é{\r’Pﬁ&\%ﬁ? Zs’f&éere%tlg)?tqg{s é% aﬁ(ﬁxeg@gtﬁ%@gt v er}’ﬂrrlltdrEtOAc. The

orgamc/plnase wailmeash@iswith bnge ydrielddWagh Q) yfalsered rudren apgradggrhizd aono. The

resultlng( lé%l}t%s h&kjafi: Hﬁw\é\na ?ﬁraé‘t?ﬁ G% W@Eﬁéﬁ@exmes Fractions

contalrﬁf'{g"@&ﬁﬁ&ﬁﬂ Wéte ¢C8fmBhedAndieVapdRatéeh {Ad¥ko gfvetdrm £(84%) of a light

npound as a white solid. Trituration wth ether

yellowgphitr Abelyelksy seficowas fiesalvist B (5 b and 110 (8 ml), and the
resulting solution was treated with CoCl; (a small crystal), and 2,2'-dipyridyl (5§ mg). Finally,

NaBH, was added in small portions until the deep blue color persisted. The reaction mixture
was partitioned between EtOAc and H,0, and the aqueous phase was extracted with EtOAc.
The combined organic phases were washed with brine, dried (Na,SOy,), filtered and

evaporated in vacuo. The resulting slightly tinted oil was chromatographed on a small silica

gel column eluting with 25-35% EtOAc/hexanes. Fractions containing product were
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(ESI-) for CL8HIS5NO4AS mz 340.1 (MH) . Exanple 2 :
Preparati on of
wW® 2404081 4- f | uor ophenyl ) - 2- oxoet hoxy] benzyl } - PCBUS2008/010723
combindd AR bsirBRd 2x faldioqB afford £ rhy (BIRPSE BkitiR c@fné)ound as a white
4 éﬁﬁfluoroggenyl)-z-h droxye?hoxy benzal dehyde
solid. 1) foCath s iNOihy/ 80t (MH)Df
2-(4-fluorophenyl)oxirane (5.60 g, 40.0 mmmol) in
toluene (65 mM) was added 4-hydroxybenzal dehyde (7.40
Step 4:9,Prépakationndf)s-{4- |2-(p oK dphefiyl)-226%be iz Pokéhzyl} -1,3-thiazolidine-
.(pol yethylene glycol, 0.85 g) and the reaction was
2,4-digeat ed at 780C overnight. After cooling to RT, the

LQn: t ©dr Wit
(00147] SRES EFnERBILE8h LP & AT MOR b ORIl .-
thiazol{diee2 3@4diond (0. 52eg,e€ld4 Gumehady MIDCHL €3 i) wesadded DMSO (0.5 ml) and

the solifan WS GNeCLI B OTPHRTS oA %L DAL O AMEOl P

follow&PBY Bty smiago BoIRES 6 ¥ nﬁlﬁ’cﬁ& ﬂﬁrrgac@igﬂhiﬁa@%ﬂo@@g to slowly warm
evaporated I n vacuo to give 2.38 g of the regioi soner
to RT afd therestpraidioc 6 hagrsa Thi reaeti gromiixiureRyvacpartneneddeta¢an INGM and

the | ower Rf spot were conhi a evaporated i.n
1,0, apd T e eSS Vs Rt itk Dl e G B shsa Ganages were
Washe&%tﬁiﬂdﬁé,sdﬁ/d'ds(m%ﬁi, filterell @Rd g‘éraplafﬁ&ﬁfnaﬁdcﬂ& The resulting white
. 5-{4-[2-(4-fluorop enﬁl.{j- 2- hydr oxyet hoxy] benzyl i den%-
solid was ghromitegraphedionea smallhisificagrd cpbameltimg wathgli0%s EtGéyc/DCM.

. | ut.ion o h I , .10 ). in o
FractioB b el EriEHed dudlrbordl®y i OB lokRefrsrsoe of
the titlé doriforghd 43.a0¥hite s, s (PSR fordl RH, FNGES #itz,359.990+H)". MS

nmmol ), and the resulting solution was heated to
(BSL-) fosiGighl1 s ENQu8 /e 868 OMiBD over ni ght, the reaction was
allowed to cool to RT, and then evaporated in vacuo.

The. ' r bl i
po T g G L U
1aZoRPINE P EIP 0Nt ai ni ng product were conbi ned and
evaporated in vacuo tQ give 0.88 g (27% of the title
compound as a yell ow Jolid. M (ESI-p for C 8H 4FNO4S
mz 358.1 (MH) eP~3-O~ Prepar ay-Hon of
5-{4-[2-(4-fluor gnyl ) - 4 {yeNmbxy] benzyl } -1, 3-
thiazolidine-2,4-n§[001 6 aystirring m xture
of o)
5-{4-[2-(4-fluorophenyl)-2-hydroxyet hoxy] benzyl i dene} -
Step 11 Frepiatival ofd-2efldorbpienyioxifare/ g, 2. 40 mol) in
TBFf R 20, (1:1, 20 m) was added M NaOH (2 ml), cobalt
[00148] | T9 a sqlptign efo-Hugrosenst(@-0 % 43P gmod Jymd acaiag 3cid (2.33 mL, 40.9

. I . . .
mmol B4 (e BPYRIOAT o0 (D4 03C 3 SRy NP Oh e 802
45.0 moBan threeportione ha reletion iwasallpwed kewaoh ¢ R. TAidestirsed overnight.

Sodiurs pabonate (E68e, AT shanan) S aader A ridhs ad Shér MRSH (ca. 10 m1)

was added and the reaction was stirred at RT overnight. The reaction mixture was partitioned

between water and EtOAc, and the aqueous phase was extracted with EtOAc. The combined
organic phases washed with brine, dried (Na,SOys), filtered and evaporated in vacuo to give
5.31g (94%) of the title compound as a slightly tinted oil which was used without further
purification. MS (ESI+) for CgH7FO m/z 138.1 (M+H)".

Step 2: Preparation of 4-[2-(2-fluorophenyl)-2-hydroxyethoxy]benzaldehyde
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was added dropw se to regenerate the darker color.
When the col or faded and addition of HOAc failed to
WO e@ensseat e it, NaBH4 was added to regenerate PEEUS2008/010723

[00149{2TK 8 t1ﬁ'ﬁlg%h tfgh%frf?ftﬂhe W@r?yl%o%llané gjdﬁtjg%@i nﬁ?ﬂ_ol m toluene

overnlgt ereactlonwa par It on tV\EEﬂV\B
(65 mIxmas E0dRA- hsrdtexyb@amlkichyma(gé) 258 .Omasiod 1M NaOBF (Gﬁeml) and

SO d d .
PECAH Gl e dicon bhhe bind BasTRRSTAhEE MapnERS &l 1chg
overniphtt Mh33¥adEoPRedshER 328 $o cd136 RITOM tRENEaHotdA0N#IP E‘E@M@@Z X
wer e conbi ned and evaporated in vacuo to give 0.77 g

150mly. gmyconingd axgriacts yeare wiashed| with bries dyied (NeeSEh),i filtenedsand

cor VSRS T I P e g
chrom@tfogﬁibﬁéd elhaing witt?30-d0RYEICHd/héxXan8@ )There 4@l nyajoNgBedd Fractlons

added in small portions until the_deep blue colo .
contanaeg §hesltlslaer Ryisaot wergtcrphingd,and cxapaated i v aquodn give 1 10g (11%) of

the tltlg S{) défi V%&né&%%?gg&st& ] negg %g%gﬁg%%vere combmed

and evapmhed 11\1\/|vaduoktb|g1m€e, 0.67g €d0) MaBSEP) qisdmért asrasxbl@ieds oil.
evaporated in vacuo. The resulting sli ght I y ti nt ed oil

was chr omat o%r aphed on a smal| silica
Step 3 PrepHGtigpof S2-1356% f@emehﬁw&n‘-’ekydmxae&hoemﬂwnzylldene} -1,3-

[ roduct wereconbi ned and evaporated in
thlazo\gg%gz tqo&gP?'ord 527 nmg (60% of the title conmpound as
[00150] Tna serrsglsotiitioktsf (ieSildghyido (2.5 gHLG B NDAS]) rint 2bsebie EtOH (40 ml)

was acled 204 i BinGipBp LAY 5 o2 bRGANIABEALYS (071 B fy19mmo),

and th@fdsﬁll'tlﬂg solitifhn a8 ‘Pl@atk@ @l fbflux TRfRBr RHukink e SR th@Redtion
-fluoroghenyl) 2- hydroxyethoxy]benzyl}

3-
mixture rwaaz:gpheé itg) B T2ang-t ¢ro¢|\€ap9®tt512mgacao Aherpniye was wlfemn EtOAc

and thlé SQu S ag %@%h%l/s q& %101}1?6 aqgé 1%8 (E)%Lgeti SO| Ei}'lleé) @\J%I‘?\S%M ISGred and
evapoMﬂ:ﬂ zﬂﬁm frat kawkthgbyellbwi slilyw a3 Wd@ﬁed @it GD@IM anfd.2¢8one and the
The reaction was allowed to slowy warmto RT

filtrategyas E%V%?fa@@ﬂﬂ MagHo: d) hlsanﬁsmlswamﬁiéorbé%emoahll% gel and was
chromf8Efapht Pt B BIPEBICANDEN. HEoliof Ehrldifin BT NRRS

combineel andvexvapadtediit madiad toegivedd.b bglof tHa 2i8©¢pmpbinhd es ®geliovdsolid. MS

(ESI- )gwa@wfé[?@g‘f%ﬁﬂé%%gg%a@l%l rei.“l H:ggg\glm f:gl 3* gl \S??ng

with 10% Et QAc/ DCM Fractions containing product were

Step 45 PFBptaHo R STUABAOMEHrobHell A Bnf dhoy ¥R 1?’% SRR
thiazoGdBie-24@4E. N1 z 359.9 (M+H)+. M5 (ESI-) for

H AENOAS mz 3 t i on
0015137 TSs pies Fptiie A aengrorsE RO YT BBy eoglicenc) -
1,3-thibd¥ 1 RER-2 Al diene2(045298, AN mmol) in THF/H,O (1:1, 16 ml) was added 1M
NaOH (2 ml), cobalt (II) chloride hexahydrate (0.2 mg, 0.0009 mmol), 2,2'-bipyridine (50.8

mg, 0.33 mmol), and finally sodium tetrahydroborate (0.11g, 2.90 mmol). The reaction
turned a deep blue/purple color. After a short time, the dark color began to fade and HOAc
was added dropwise to regenerate the darker color. When the color faded and addition of
HOACc failed to regenerate it, NaBH4 was added to regenerate the darker color. Added small
portions of NaBH, and HOAc dropwise until deep blue color persisted. After repeating this

several times, HPLC indicated that the reaction was complete despite the fact that the deep
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Step 1: Preparation of 2-(2-fluorophenyl)oxirane
[00148] To a solution of o-fluorostyrene (5.0 g, 41.0
wonwb/0388and acetic acid (2.33 ni, 40.9 mmol) PeET/US2008/010723
blue cofbrhhaBfveh )a 1 FaG §oiidH.) TiRM refQfonvoss 3E66hed between
ue coftrHidafch Mol ggggf’s. 027G, 45.0 mol) In three
water gndBtOdws Tha baniegdiasowasvaashed | vatiebrine dvied (INaxSOR), Tiltenetl and

ot e s AR e R L
EtOAcARY StbsRdctidi doffhihg BomBsurit Wele@dndinddland\e@aporafet in vacuo to

, The reaction m xture was partitioned between water and
give 0.32 gaf theditle comepcad@s asviptesolidwddS &8It EdsHiskNOR me360.1
(M_H).The conbi ned organi ¢ phases washed with brine, dried
(Na2SO ), filtered and evaporated in vacuo to give
5.319 (949% of the title conpound as a slightly tinted
Step 5:0PlepiPaGén VES- 2 \fidorephe heNoethdxly[Henayi} a)3- tfazolidine-
.(Eseiﬁf? for C8Ii|7 %QMZ 13 .1y{(w:|\/+kl—|)+. Stg{) 2%?1}
2,4-diomeepar ati on of
2 itk 1 4=12-BY, et bRy [ORL, 5.
[00152ﬁé1][o ﬁ%lrgné?&pﬁgﬂgﬁgo 4 ﬁi @nfﬂgo?é%eﬁqbﬁ’%?cﬁﬁ%ﬁétﬁ&%&%z9ﬁ 1,3
thiazolidhre22 4! dioeo@ony, 10, S ein(IBCBO(1§, mB 8vad added PMSO (0.5 ml) and

t ol uene (65 mo) was added 4- hyd_roxgbenzal dehyde (7.0
the solgfionsgagraplrs tp 0 TGy Rbesphems prutpxids (0. pgsdbgignmol) was added,

I I , e
followed8Y UEARRE G TN, 3 Orfiibil RGP OWR (TRBIY Garm to
RT. After TbaolrstwatBTwasatdded end ¢ plastsedensisepariie@ATh¢ pHxof the aqueous
150n].). The conbined extracts were washed. wi.th brjne .
phase i34 RSt I9.61] And F1e A ECh TV S e et Tt Do, T gombined
organid SiSMéd WaS WdsgBd w%%eoaﬂiemzsg;pgha@g g}ﬁa evioratediPfcuo.

and chr onmat ogr aphed, eluting wth 0-4 _ _
The resuit@rewhidscsmislwasTiiseomategraphedran e smefsilica gef e@lumareduting with 10%

eioAHIEAE et R0l DOR B SDMBIRRy v v

0.19 g @HYPBMAE ftte BorAPdbd BSwhitd solid: MEi(BSE) 21T, gHNFNOY 8 vz 358.0
lower Rf spot were conbi ned and evaporated in vacuo to
(M-H)gi ve 0.67g (7% of the regi oi soner as a colorless oil.

. H - - 2

Exampt 30 Fepa AN LOT 1 30ebmea s 23 ordBh Ry,
- di one. 0150] Fo a stirring sol ut on of the
al dehyde (2.36 g, in absgiute EtOH (40 m )
was added 2, 4-t hg =" (295, g, 4.23 mmol )
and pi peridine (Q o and the resulting
solution was heated tp ré&1 uX. After\refl uxing
overnight, the reacti©n m xture was (c)ool ed to RT and

Step 1:t Peapaextigoofi2-€3Hfluoroploanyl)oXivene esi due was di ssol ved in

t OAc gand this sol ution washed with dilute . us
(001537388 seffganiot s st EFTIG arieh apecsbs godead L 409
mmol) i dM6RE/O33 T ah@ K [ 780mY)&t e vl labifed Rbr¥@efRLinintde (8.02 g,

DCM and acetone and the filtrate was evaporated in

45.0 mymd)io threh pertioas.e Thekreagkien was allereer! orwamsid REaAder 4dwdrs, 2N
NaOH (60ml) was added and the reaction was left to stir at RT overnight. The reaction

10. 8 nmol)
9| i di negFong

Y.

mixture was partitioned between water and EtOAc, and the aqueous phase was extracted with
EtOAc. The combined organic phases were washed with brine, dried (Na;SO,), filtered and
evaporated in vacuo to give 6.30 g of the title compound as a slightly tinted oil which was

used without further purification.
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chr omat ogr aphed usi ng 10-25% Et QAc/ DCM Fr acti ons
cont ai ni ng conpound were conbi ned and evaporated in
WO awa038681 gi ve 0.5 1 g of the title conpound asPer/ysiogon0723

Step 2: SPH;ﬁ!raﬁﬁx 23] 2-)(3-fiﬁlror5%l§3éﬂ &ﬂy%tlﬁfi@ lﬁzl{szé}lyde
. Preparation of 5-{4-[2-(2-fl uorophenyl
[001 5412 Twajstmygshkumyql béAL§fluordptenylénicane (5.60 ge4Q 5 mmipl e toluene

(65 LSSk Ih SR DR A0 7oL vty IMQNAH (G b and

PEG40003psihétagziehé di er@sﬁs i298¢hd QirBRg ehixthrd @ s‘fHEHtéd zhtﬂ78°C
TH%II)HQO% Qy'é 6 m) g\;\)/as adde:j I%/I GO (2

, coba
overnighty {The magnq)@ @1ﬁt@;@awwalglvged(tg cpohig RD am)égn eBRgted w1th EtOAc 2

x 150 rﬁnghéjé 1h9 gg\y%ee'wa(sagdl%ﬁh%ta @ema}$6$hhﬁered and

evaporited i vamot (I‘th @ékualxigeleght bkavad pil ik ehoadd graptiddesluting with 30-
., wshort time, the dark color began to fade and HOAc_was
40%E CXNEHVEISE 376 2BYRnEROL Ericfiensigoianmgdhe highopRrspot were

combirled%nd Qb%{ orht@d %gvc?cﬁg t@%get 1. A d%gﬁ‘ﬂ’ﬁtﬂthé gtk %gm'i)gﬂnd as a white

regenerate it, to regenerate t
solid. Fdamkms ccmhmnng md dkedersmfsbbt weretdoorbsnedf aNd Bvapordtedi@Aeacuo to give

i se unt.il deep blue col or rsisted. After
090 ¢ {oRESE iE preibipam So oty RBERSBEC | nal cat ed that the
reacti on was conplete despite the fact that the

Step 3: dF%Q%M@o:PQfﬁ{M@%QiuWGpN&éIﬁQ -y dro@VHt Mﬁ%nzyndene} 1,3-

sol uti1on. The reaction i oned etvveen wat
thlazolahde-lzt@daonél'he organi ¢ phase was washed with brine,

100155} FtA e petion BF iy 30 S B S Stk ASHEy Bl geo mp

was ad¥éd N4 3B SIS RX@VBS, TTEBEH oD dndGRpdraiind (wwﬁlmpoummol)

wer e conbi ned and evaporated in vacuo to give O 32
and thegpesultieg sqlutien wanheatettogsilax.wAifteed Sewrisgthe mccleemlymr@was

S
allowe ilbf%_o? g{\% f%g?% Qe Q’Va ;gb;!}Q?rate ed entﬁ cgo]a.Benhgeprle§1a}1é as 8ISSOIVCd
in EtOAlSl: E?@kdlﬁiﬂl(?ﬁWélQWéshﬁdOﬁhﬂl a 100k24heols HOAL, Briden@ried (Na;SO,),
ution o
ﬁlteredséa?19£Vfleret2d i Hesip ﬁéﬁgpatdtinwfdloa&wdwiwﬁm ip MeQH/DCM
adsorb%_ﬁ‘kgr% Qlicq g@leagl% %Era@ﬁ?(fauﬂrég Q/htﬁ%o O ALDEMrfalBons

e so t ion was
contalm:wg)ntmnb(nmd@V@élcorﬁhmﬁ land evapoeatedia heu to 2Bord D1 BHEEAk) of the

tite oy axih et Beaieb MALESkD FesalteE G Se5 SaB e Drer.

After 3 hours, water was added and the phases wer e

Ste sme.m&h oﬁélwﬁ(@hubhﬁ%ng@ oaaga[.lrag&trggma%iﬁﬁg to

7/ and the aqueous p
thnazolene-dMloned organi c phases were washed with brine,

ourse) S e R 5 e S BRSPS S - don
(1.00 gS2.78 @dn@l§ bva€ @hdpeRd &l it THIB (19 fnll) 311@%120 (10 ml). To this solution was
added a small crystal of cobalt chloride followed by 2,2'-bipyridine (98 mg, 0.63 mmol).
NaBH, was added in portions until blue color persisted. The color gradually faded and was
regenerated repeatedly by small additions of borohydride and HOAc. When HPLC analysis
indicated that the reaction was complete, the reaction mixture was partitioned between
EtOAc and H,O. HOAc was added until the pH of the aqueous phase was ca. 6. The aqueous
phase was extracted with EtOAc. The combined organic phases were washed with brine,

dried (Na,SQ,), filtered and evaporated in vacuo. The residue was chromatographed on a
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Et OAc/ DCM Fracti ons cont ai ni ng product were conbi ned
and evaporated in vacuo to give 0.19 g (66% of the
wo 2aob@3ssenpound as a white solid. M5 (ESI-) foPCT/US2008/010723
small sHi G ENHR dFing3wfin Qo4 AcDEXR L& dhs cBh@RAREbicAlct
_of ?—%4- [ 2-(3-f|g3\gr opheny g 2- oxoetﬁax;]cbenzylgﬁlo, 3(-; Tvere
combinedi and@ivaphirated 2 daaliodn @i \st & P24 (720%)efdhatiflocompound as a white

: - (3-flugrophenyl )oxirane. [ 00153], To a sol utjan of.

solid. FhiiigspaS o PaReroE s aphed bra Shiadis ea g i ¢ g Yifp 10-20%

EtOAC(I3CRB Mis, (E4D-) %mgmmow A%a%0.1(@8-Hy.) and H2O (78
m) at 00C was added N-bronosuccinimde (8.02 g, 45.0
nmol) in three portions. The reaction was allowed to

Step 5:\waPrapavatioh ofs-{42--fmorephenyDNaahio¢ 8@xyy)benayl} dddtehiazolidine-

2 4-di@Rd the reaction was left to stir at RT overnight. The

HAMEAction nixture was partitioned between water and

[00157F 1A stirdind sbhieioA @8 SOUS[2PBaGRorvFten§NL2-Redrofysthd:y 16400 - 1,3-
The conbi ned organi ¢ phases were washed with brine,

thiazolifline:d, 4 dareB42 2,11i.79 exmal) BaCM/diorbmes added BMPO (@5 ml) and
' I o . .
e syl A B0 EIEN oS APRA A2PlLE D o

by triethyRBrtdpa(lal idl) 70f2 mmol). The reaction mixture was allowed to slowly warm to
-[2- (3-fl uor ophenyl ) - 2- hydr oxyet hoxy] benzal dehyde
RT. A?ieq[ﬁ gg(grl}rs;rIgP%CSsBpwp }H’)é tl@qﬂe)glﬁti[ogﬁ)\)//@fcomp{]ete. Added Wat>e/r and separated

2 it | | ' : . i
phases e o LR A R IR e SR o gucous
phase yas Bén extravtdd) with BtQACH i c&ombipedaerdraPiSGME0 vashed with brine, dried
olyet hyl ene glycol, 0.8 and the stirring.mxture
Ve S QR G dne ety apiv e e mecsBiS Bt f i e alagaphed
on a snidl] §MELgdl CoRBf eli@ndINitANd4 REPAEBHONACE ﬁgtidﬂstéénﬁ‘h{h%ﬁ pfcluct

x 150 . The conbi ned extracts were washed w t _
were coppingd agd peaporatpdBOHCUo 19 give Ok g4l op o hhertidleagnipound as a white

. r i | oht~ RN oi | was
solid. %ﬁ#@?&?&ﬁ‘fﬁ&ﬁ@?@ﬁ%ﬁ%q ﬁd%‘n 40% Et OAc/ hexanes.
There are 2 major spots. Fractions containing the

hi gher Rf spot were conbi ned and evaporated in vacuo
to give 1.78 g (179 of the title conmpound as a white

i
ExamiiEsy Prepfraibh 00 G Oy Bk I 2o (e o 51 5
thiazolidine+2e4-dimgieoi soner as a nearly colorless oil. Step 3 :
Preparation of 5-{4-[2-(3-fluor ophenyl& -
2- hydr oxyet hoxy] benzyl i dene} -1, 3-_thigzolidi ne- 2,
4-di one [00155] Tq stirrin | 8f t he al dehyde
(2.36 g, 10.8 R : 9 ) was added
2, 4-t hi azol i di nédi one (.9% g, 7.69 ) and
pi peridine (0.76 nL, 7.9 mol), and the resulting
solution was heated to reflux. After 6 hours, the

Step 1:" CAG-httndlypheh ) d\fane
[00158] To a solution of 3-vinylanisole (5.0 g, 37.0 mmol) and acetic acid (2.1 mL, 37.0
mmol) in dioxane (33 ml) and H>O (78 ml) at 0°C was added N-bromosuccinimide (7.30 g,

41.0 mmol) in three portions. The reaction was allowed to warm to R.T. and then 2M NaOH
(50 ml) was added. The reaction was left to stir at RT overnight. The reaction mixture was
then partitioned between water and EtOAc, and the aqueous phase was extracted with EtOAc.
The combined organic phases washed with brine, dried (Na;SO,), filtered and evaporated in

vacuo to give 5.60 g (100%) of the title compound as a slightly tinted oil.
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allowed to cool to RT. The mi xture was evaporated in
vacuo and the residue was dissolved in EtQAc. This

waeloansssal was washed with a dil ute aqueous HOABCT/DE200€010723
dri ed (NaZSO) filtered and evaporated in vacuo The

Step 2: ;S‘E# Eg(g e?ﬁc)%’l’g’hl%ﬁ?]%hsﬁﬁgﬁ‘g?‘é%‘gh ed eI uting
[00159)i Tidha ﬁﬁ%@t@ﬁubﬁ)ﬁ:ﬂ/ﬂ -(Fmaathogphercydutxirane (fgéQ: 23500 minale iretoluene

(65 miy vpdigf ACREDOPPEAOHEE RG0S 200 BrreN RANAPH (85 mi) and

PEG40()5§bolgletB Plen %Qﬁ@l‘l 6'\3@‘% atll the3RBridkg (ke wash@Redtat 78°C

Prepafation O 3f|uoropheny)
overnight hSic ooagtomh owyt}ltﬁewzg/al}owed?o cobl taAT antl erdrazfed-witlo BEOAC (2 x

156] .. o .
150 i A Shnbined qxgarts sresn yeshes witbin drisd 0k fltehad
evaporated it @8 0!The ké&@it&f“l gﬂt BREvI 0il w9 cBronfatdidta; | élu’t’iﬂé with 30-
suspended in THF and H20O (10 m). th
40% Emmewewgacé@aé@oram@m the bigher B spot W@mmblem @rd eiaporated

v LB o AL B 0 W B 58P

contauﬁxﬁg the lwm@pbywémdmdlbamﬂ adlscvapgardriaiecho e piad @80 g (9%) the
y smal |l addi ons ];i)f bor ohydri de and HOAc. Wien HPLC
reglms%ﬁmﬁsar%eaﬂb(d%o testiothat the reaction was conpl ete, the

reaction mxture was partitioned between Et QAc and

S 2| 2044 1RGO PR e 150 Db LRSS0 A
2,4-diohlee conbi ned organi c phases were washed with bri ne,

oun6t] s bk R0 B e S Bl pen e

(1.76 gS614HTmEH W hﬁb%ld% EPORQ %D Rl10as B XA ﬁﬁ&io@ﬂ&edwne (083g,7.11

cont al ni ng product were conbi ned and evaporated I n
mmol) ‘aad: ptpendmgl(()é' 0 @nl727gl ¢ mm@l) @hd theeresultihg sca;lmmownsl heatedato reflux.

| t t .
o resfah 8 o 0 e g k08 koo ARl isotea
in EtOAE2hd Ihid SlutidrBwaHiwhEnes \mtzwat@ia(p?ﬂ bdylubikd to & 816 With HOAC),

Preparation of 5-{4-[2-(3-fluorophenyl)-

brine, driegxdlar ¥y fikierad gnd adsoghedringy silic#igeleAftpr ghrgmatpgraphy with 20-
s0% EASRGPED Be bl sl SRR e compingd s paporged

vacuo tolgiee DBBg '(5&%Pof4hd tidaeomPolit 43, a yello6® satidl IMS GESISMdr15

/BO (0.5 nm) and the solution was
C19H17yd§$ 928'8 ded phosphorus pentoxide (0.49 g, 1.72

nmol ) foIIovved by triethylamne (1.1 nL, 7.72 mol).
The reaction mxture was allowed to slowy warmto RT.

Step 4:/ §ng{ 1# hpﬁ}ft{ﬁ-z- hﬁtﬁ&%‘rﬁ@eh épé?@geﬁﬁﬁg 1°§‘-té4&§§oh%ne- 4-

dlonethe aqueous phase was adjusted to ca. 7 with 2M NaC]—|
he agueouys phase was then extracted

Et CAc.
(001617 e 4 By o S EE e VR URBHOUD AV HOH) oo -hitgbdine.2.4-
dione (1.15 g, 3.10 mmol) was dissolved in THF (15 ml). Added H,O (15 ml) and sufficient

THF to give a clear solution. A small crystal of cobalt chloride was added, followed by 2,2'-
bipyridine (109 mg, 0.70 mmol). NaBH, was added in portions until the blue color persisted.
The color gradually faded, but was regenerated repeatedly by small additions of borohydride
and HOAc. When HPLC indicated that the reaction was complete the reaction mixture was
partitioned between EtOAc and H,O. HOAc was added until the pH of the aqueous phase

was ca. 6, and then the aqueous phase was extracted with EtOAc. The combined organic
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(Na2SO4), filtered and evaporated in vacuo. The
resulting white solid was chronat ographed on a snal |
w@R0wo386gel col um el uting with 10% Et OAc/ DCM PCT/US2008/010723
hases W€ WAk wREbAE! dMd ), & | dpBEht The resid
P asesevaporaate I n vacuo thg?%tg“)o 25r 40%a‘8 the ‘{alc ? ¢ resicue
was chcamgtognghatoma winall silselgebcolivBn @E@mg)withO%]BeA@mmB Fractions

contairggg Rg’(?i;bt?\gér%?h@%ﬁ%vﬁpgﬁfeg Pr %j)iggvge %} ? (740 ) of the title

compoliid 8 #White RHd, K (BSE) f&@fl—lﬂ;NOsS m/z 372.0 (M-H)".
2- (3- net hoxyphenyl ) oxi rane [ 00158] To a sol ution of

3-vinylanisole (5.0 g, 37.0 mpl ) and acetic acid (2.1
Step 3. Preparationrof §-{i#+2-d3-onethexyBenyl))2-axecthixy]baszyl-1 ,3at
thlazoﬁl %i added N-bronosuccinimde (7.30 g, 41.0 mmol)
ne tlons The reaction was allowed to warmto

[00162R To a &%n@@@ﬁti_@i’ﬂom%{ﬁﬂy&bﬁy -PqS3- n@&ﬂ@@:phérﬂﬁ)dt&a@qwﬁyl} 1,3-

was left to stir at overm]\a,él The reacti on m xture

thiazolyie-2 ediona 63 Bohéanbel vEBR ML Smaes EEADMEAUO D) and the
T
solutiof HEIBNEHEC ARIEX LEABEH Wh DS oTHS R BRvea by

triethyfanlihe (162 il @. emafd). dhe dedclion acs alldwed tovdowlyoWargn (ollm%Aﬁer 2
of the title compound as a slightly tinted oil.Step

hours watgr yas Peﬂ@fl@%gi tbﬁ Q@Sﬁwmwém ThapRB ey }Mapwﬁﬁa%was

i |
adj uste%lqg %Q g XZ% eanldy ”IFOI% a?{%lra]%ﬂs (ﬂglrd%eg\gvas exél%acted w1tl'|1 ;tOAc The
combirnegl] exemaets (WeBe m;he\damtlaudad dietl YN a1 SOsh efrl teat daridycap otiidiin vacuo.

...5. 60, ), | Na 6 d, PEG400 ) ) o
The regUliRe, BRI P e SuBroics bl ph 2l A e 59 pol sying with 10%
EtOAcVE@M‘ %ﬁ&ﬁn@tzoﬂtgﬁlﬁg\@bﬂh&mere habineadahd @V‘ag&ziféd' frﬁ‘vd@@@ to give
| owed to cool and extracted with

0.33g @sw)mf the titheecarapind g agyhitessolid. WS EESTAS FerdC ki Qﬂsl %,372 0
f At orated i n vacuo. The
(M+HY ewm%g%??@ Nrr(lgﬁsﬁm?zd%ﬁnldg\ﬂﬁoonat ogr aphed, el uting

wi th 30- 40% Et OAc/ hexanes. Fractions containing the
Example 6 Prepratin @ lof SEME[2CQUME Mty phéhydy 2PeXortifsky] benzgBUR3-
ltho gi veﬁl 860 \fg{‘r) c? t he tltal eygorrpound as a clear
thlalobéﬂ“@r%@@@l{ﬁ-l Fractions containing the | ower Rf spot
wer e conbi ned and evaporated in vacy9 to give 0.90 g
(9% the regioisoner gs a nearly coljorless oil. Step 3

5-{4-[ 2- hydr oxy-
-1, 3-thi aZO|IdI ne- 2,4
solutlon
qu-?mavaf%(%@%emwwﬂwm hoxy] benzal dehyde
(1.76 g, 6.46 mmol) in absolute EtOH (50 m) was added
[001 632 To 4 bolatdon of2-vadgil enisoleds 93, §,037 .nidl) mnrbhc)etiaradid (2.1 mL, 37

mmol)ég ﬁer el %8@8}@? Q7§ léi]éf Q‘UB'&as a%Hed fﬂhl?ro&%gllljclscgnlngde (7.30 g,

40.1 mmol) in three portions. The reaction was allowed to warm to R.T. and after 1 hour, 2M

PRhoxy nyl$e§;hoxy] benzyl i dene}
-d| one [00160] glo a stirring

NaOH (50ml) was added. The reaction was left to stir at RT overnight. The reaction mixture
was partitioned between water and EtOAc, and the aqueous phase was extracted with EtOAc.
The combined organic phases were washed with brine, dried (Na;SO,), filtered and
evaporated in vacuo to give 7.56 g slightly tinted oil. This was dissolved in dioxane, 2N
NaOH was added and the reaction was stirred at RT overnight. Repeated aqueous work-up

gave 5.60g of the title compound as a nearly colorless oil.
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The reaction was refl uxed overnight and then

evaporated in vacuo. The residue was dissolved in
wEe@do3smed t his sol uti on was washed with wat er PCPHS2008/010723

adjusted to ca. 5-6 with HOAc), brine, dried (Na2SQ4),

fi red. 165 | oNt4 Sl
Sep 2 bR PRI B £ R RV IFS P pieh bR etk penzaghye
[00164¢ oFd astirring sclatpn bfid-(enahexyphemdibxarade €5/6p gy 3.2 chmol) in toluene
vacuo tq give 1.38g.(58% of the title c
(65 1} b4 ed dthdroniseriastchych € Soeos remednitd NEH (65 i gnd
PE ' , iITi i heated at 78°C
Gaogo R pshviene glob 03 ghand b siring misiupe wag heated
overnight, The ndaation wds Ao Redito aiod treRT G0 @1Was then extracted with EtOAc (2 x

150 mi g o SRR P Machaniity bife ded SRS CH R
evaporfted $PV 494, TRe fosliting 3ight oil wad d@sbrbddrtd Silich )g,elaeﬂlldl

sufficient THF to give a clear solution. A sm _
chromajpgrapldd adutingowith B0c40% EtQActhexangsidere f1s|2 maor spafs- Fractions

2. 20~ bi i-dine Q.70 . dded, 1 o
contairid s WBER: SptRyrpnam e dod B puba il PSR T 070
the regipistahkilak ¥ bradle dil. PrattisveScohegeing (it 1o dher Rpgt edte/cdiybined and

smal | addi tions_ of bogohydri de and HOAc. When HPLC
evaporated in irarg to BEIC 2 0Rg (00T dhe Wik compaiingias apisHoveselit on

m xture was partitioned between Et OAc and H2O. HOAc

) ' ca. 6,
step 3 BEFiERRA0H ULl DR P BBl A IR RGBS,
benzylgdwe}gog(ﬂaimﬁbliﬂhm;z*anbﬁses \évere vvasheddvvith bri ne, )

rie Na2S4).,, filtered an vapaqrated i acug. T

[00165] glg mrgnﬂ&?laﬁ% ﬁﬁf‘z{aﬁygw-%ﬁz-gle%wh%y plbaxyiBenzaldehyde
(1.71 €88 Hm hgﬁ %6%1% FHoAQ%e 'ﬁhﬁ@;‘aé C4ddq ﬁ-ﬂ%i&fa%edéone (0.81g, 691

cont ai ni roduct were conbi ned and evaporated |
mmol)waad pipetidingi(068nB.%.9 n(idld)andfth¢ tesulting Iselutionpas heatad tareflux.

The rez\}lg?iig%l gﬁlss gletjllgj 4 Idgxggﬁ(_rggftéﬁd El?ern egals))(l;'r%?e%lgns %aggo? Tﬁz %és?du(el\éva'l_sb dissolved
in EtO;flﬁ fAd bids §cloti® WaxwRsRAW it ?‘L%uzé}seﬁnbwmf-ﬂ;,wrhml drded (Na,SO0,),

i azol i di ne-2, 4-di one [00 To a stirring solution
filteredyind evaporated in vacuo. The residue was adsorbed onto silica gel and

chromdtper s I 8000 Bl TR AEIBR TP ALERE i hrtpite
productivere/dsntsnketeshdIviapbriatedSn vhdustodivd b 839 (80%)06f thasitle compound as
cooled to OC Added (Sg?{;%or us pentoxide (0.52 g, 1.8

a light peiiwy 5915141\6%;_@35'9 for§ Qe 3(79'.12(1\1[1’1E ‘8.3 mmol ).

The reaction was allowed to slowy warmto RT. After 2

NQYESH) 185 & [£35 22 4-
Step 478 442 AR o BRER O e DGR AT o SR RB6RY R
dione 2M NaCH. The aqueous phase was extracted wth Et OAc.

The_conbi ned extracts were washed with brine, dried . .
(001 66] KB ESAR- BycFeiis (e ol P Ao bp g e 3-thazolidine-
2,4-didn8 ¥ 100 igg 69 h61) SRk Idtks¥Red STATFRDO BHIRRREE: @0 Al)WHR!ddded and

sil'tca“gel colum eluting wth 10%
then sufficient additional THF was added to give a clear solution. A small crystal of cobalt
chloride was added followed by 2,2'-bipyridine (95 mg, 0.61 mmol). The reaction mixture
was cooled to 0°C. NaBH, was added in portions until the blue color persisted. The color
gradually faded and was regenerated repeatedly by small additions of borohydride and
HOAc. When HPLC indicated that the reaction was complete the reaction mixture was

partitioned between EtOAc and H,O. HOAc was added until the pH of the aqueous phase
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Et OAc/ DCM Fracti ons cont ai ni ng product were conbi ned
and evaporated in vacuo to give 0.33g (54% of the
W 2aobe3ssenpound as a white solid. M5 (ESI+) foPCT/US2008/010723
g wis CRERd: he) ThOLonkiREd SR ph
was ca§ %%?%%% Hﬁ{s . glr’rp i edmgaeﬁgafatllgoﬁoﬁl mp ases
were wﬁsl{ed Wigh bizneyeiried (N piSERY,| flterdt axdonaparaicltin vagid, The esidue was

| d 4-d St . P ' .
chromR ST AL S BRI F0R6 35 A Vh ELOREERoM: Erections
contalrgnzg/f)ﬁﬁhct%ré eb@ib{red @nd eviboPA<d ma)cuaw gﬁ%@tﬁfg (?9%; of the title

mol) in dioxane (33 nl) and H20
compomd@m@hmmolub (RShy quHmN@s&m/e 302 IKM-@{) 40.1

mrol) in three portions. The reaction was allowed to

step 5: FEBAr Lo SRR S oo reny b b IR U P ghjemotiine-

2,4-dioh@€ reaction nmixture was partitioned between water and
Et OAc, and the aqueous phase was extracted with Et OAc.
[00167TtTe> aeirting selutien afipkospherye peniexide (B30 &l AP mrmph) im PCM (8 mi)

at 0°C afae &idfﬁNa Ogct)l |ng{1§t 5 ?{ gﬁ? Zg)g (Palgqlhg)t()gp {h&etﬁg)gﬁ %yl}-l 3-
thlazolﬁihrfla“an&ilor?d\{om Ol%mﬁﬂﬂf)i‘lﬂ ORI (8hA]) feldew ¢dDbly diasethyl sulfoxide
stirred at overnig Repeat ed. agueous wor k- up

(020 my. écxp wmalh é\ftqr §ll@f’@<fﬁf) baiFamges, X, Necarsm?m@aﬂemlﬁ@eg(o 28 mL,

: Id saturated
160 i e, ABLAERTANRlrencion mixars yas et g ol setrate
NaHCQP&doektradted avitt EtOA0(23.0Thet domrbindd extracts were washed Wlth brine,

5,60 g,,37.3 ), i
dried (eiSGuh a6 10 MBE S dda oot T OF SbErian BERy HeEpghashon »
small sﬁwa%@l &lﬁfﬁﬁlelutmgl\d/lww Oé/ﬁﬁtmém @E&@@l@ggcontammg product were

(pol“yethyl ene gl'ycol, 0.85 g) and the stirring mxture
combingd sinH etpmuiatad 78UV ghiedid mZ(F8 % )exfdh¢ tirke eermpeurndmasedight

st 46303 (TP O PR L 1 S (2

brine, dried (Na2SO4), filtered and evaporated in
vacuo. The resulting light oil was adsorbed onto
Example [7; Prepantiom @f SHAd rsgnlqarﬁnBepaé)-atqmgtwmesey&d@%-
thiazolidiae@,hrdiomees. There are 2 mmjor spots. Fractions
cont ai ni ng the higher Rf spot wer e cofbi ned and
evaporated in vac 0 give ) 7% the
regi oi somer as a «@ oil. t| ans Ndnt ai ni ng t he
| ower Rf spot v@fe “onhf ned and evapﬁfated in vacuo to
gi ve 2.05g (20% of th@title conpoun® as a yellow
solid. Step 3 : Preparation of
Step I (itzé-cﬁro%&pii&:ymmmw 2- (2- et hoxyphenyl ) et hoxy]

benzyl i dene} -1, 3-thiazolidi ne-2, 4-di one [00165] To a
[OOl68§;ﬂIqa sqigthm)ﬁqub}prgﬁyrene (5.70 g, 41.0 mmol; ) and acetic acid (2.33 mL,

109 mighB W RSP R AR b S i o2

g, 45.02nrfhol) vh 876 pettioad iToRee{cBioB Whs alo®dd to warm to R.T. After 4 hours, 2N
NaOH (60 ml) was added and the reaction was allowed to stir at RT overnight.

The reaction mixture was partitioned between water and EtOAc, and the aqueous phase was
extracted with EtOAc. The combined organic phases were washed with brine, dried
(NayS0,), filtered and evaporated in vacuo to give 6.20g of a slightly tinted oil which was

used without further purification.

Step 2. 4-[2-(3-chlorophenyl)-2-hydroxyethoxy]benzaldehyde
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mol ) and piperidine (0.68 nL, 6.9 nmmol), and the
resulting solution was heated to reflux. The reaction
woamnsgfeBuxed overni ght and then evaporated i NnPORUS®08/010723

[00169] M 4 &ﬁhﬂ Solf@Sn Bk 558lchkHo an?f)%?an@"(g 2bh 20 @%H%I)Ciﬂ toluene

was washed w th aqueous , brine, dried
(65 ml) WagideY 4-tiydroxybeuzaldehyde £H30 gt GHO mmelag.uid/ Nat@H (65 ml) and

il °
PrGadfionlifiyaRin AERSH A At derife g enhosicd e C for thres
hours. FhéRGeHRSAMyas hIdewéPRdScobPIRY RT Bhd qqeareaﬁuabd WRthERLONBR2NE B50ml).
and evaporated in vacuo to gi Vedv(N@lesgh) 80% of the

The combined extragie weee weshed| wighbriges drig fNsred=md gvapeyated in

Hl7
vacuo. gjn{% Ees[uy% Oégt Bro%&r??é vx(as a'_%o){t))/eptﬁéxﬁg I Ahc?ﬁ aridbcglﬁ%r)rllﬁt}ographed
eluting-vitt82 §-B0BZEH0 Ali/Méxadedt Thetetdre 2 [r)dodpots. Fractions contalnmg the
é@ ) -5-{4-[2- hydroxy- 2- ( 2- met hoxyphenyl ) et hox%éjb nzy
higher B¢ gpat. werg SPIP?PHlfélaPé .eﬁ@zor@emmﬁe tq gved e @0 OEﬁ*%ﬂ éeswed
producg@;sZa ?ﬂﬁﬁ@és\f) drtRidhEed tilﬁg)th Wi ERf@é V%Je g%l&q%q

en sufficient a ive a
evaporatee & vl totgiven0.99g 639%4) d)f the y@mbomér ascballerlesk lody 44& Swange

added fql | owed by 2 yridine (95 ng, 0.61 mmol).
starting e Ks8I B TSR SRR a0l od Lo 000 “NabHL wae

added in portions until the blue color persisted. The

Step 3:gsy>.l{§.m]’s.%ggﬁwueﬁegﬁ§%yapéxoym? i ga&;& 1,SREBL6RdNe-2,4-

of “bor When HPLC
dione i ndi cated that the reaction was conplete the reaction

1001700 e SBph pF LA S o PSR bt dghyde (1.08

g, 3.90 ke ol) R aBYOURL BSO g@ eniYaas ﬁ&derd@mﬂamfdmeﬁi&‘éqo 5‘0’@64 29 mmol)
conbi ned organl C ases were washed with bri ne, dried

and pipeNARSORY2 mMii 4 émola,rﬁ!ldébgmsulémé dolufion axag deatrihéo reflux and then

stirred :?\(?(fsrlrl%ﬁ?a%ﬁrlnﬁtgﬁl n%%%urg od E?%&ﬁ?rb%ﬁ?tﬁ%r\g% SéJ hgﬁte%em vacuo and the

residucO0dy diksolvid if rEbOAQt M@lmmmbﬁbe\dashed wemaé@iseldom (pH 5-6),
cuo to (63% of the title conpound

brine, %ﬁdt(élag%@sdﬁltwsd pvaporgied i vpqueNdssesifive w2 aqsomdpi)nto silica

ect and R Bt L AL SN T30% FAASMRN, Fstony poniging raavet
were carobindd ard e@apbrajedinevdco 1bgive TS 1g (82%0) pf thg psodusct hoa light yellow

solid. &{?@gﬂ%@? gﬁ&@é@ﬁx’@& %‘%‘ %ﬁ.@wiﬂ}p VERESL) Por &M R0 vz

374.1 (M48= [ 2- hydr oxy- 2- (2- met hoxyphenyl ) et hoxy] benzyl } -1, 3-
t hi azol i di ne- 2, 4- di one (0.20 g, 0.54 mmol) in DCM (8
m) followed by dinethyl sulfoxide (0.20 nL, 2.80
Step 4:nPrfd2-(Aichiorophényl)-2dydoexyesthonyhbgnzy]}-1,3-thiazolidine-2,4-
. N, N-di i sopropyl ethyl am ne (0.28 nL, 1.60 mmol) was
dione ,qqed. After 45 minutes, the reaction mxture was cast

[001712 st - pptﬂc}ﬂafdphaﬁmizM@H@yaﬂﬁxsi}%ﬁ@qideﬂe}ma Bhhfalz6Wdine-2,4-dione
2). The conbi ned extracts were washed with brine,
(0.74 g, 2.00 mmol) was dissolved in THF (20 ml). Water (20ml) was added and then more
THF was added until all solids dissolved. A small crystal of cobalt chloride was added,
followed by 2,2'-bipyridine (69 mg, 0.44 mmol). The reaction mixture was cooled to 0°C.
NaBH,4 was added in portions until the blue color persisted. The color gradually faded and
was regenerated repeatedly by small additions of borohydride and HOAc. When HPLC
indicated that the reaction was complete, the reaction mixture was partitioned between

EtOAc and H,O. HOAc was added until the pH of the aqueous phase was ca. 6, and then the
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dried (Na2SO ), filtered and evaporated in vacuo. The
resi due was chromat ographed on a small silica gel
wa@loasseel uti ng with 0-10% Et OAc/ DCM  Fr act i onBCT/US2008/010723
aqueous gﬂﬁs%' \Qés"&tlﬁr:t‘ag %fh s Lc. %@Qbﬂﬁ%eﬁ%%%\{@ s8¢ ®drd Washed with
cuo to give 175 nmg (88% of the ti onpound as a
brine, dneglr(NayPoiDJ)oﬂlts‘od Aold ewdpofFES] in) vacoo. ThiedkEKidMNOFSs pliron@®Eraphed on

a smallssl\ﬁ(g) q&% c? l‘btlnlgp‘ﬁgﬁr egba} %&Qgg/lfg@y([y fﬁéﬁgw c}oqtaiging product
were cérﬁbﬁé@ bhdleVoratédd §i wi2Qe tookiel 044 g (59%) of a sticky yellow solid. MS
2- (3-chl orophenyl ) oxi rane [ 001638] To a sol uti'on of

(ESI)nt&]kHrGG:HﬂQuFeWéZQ@ VM) '41.0 mol ; ) and acetic acid
(2.33 nmL, 40.9 mol ) in di oxane (33 m) and H20 (78

Step 5:phinsheaton pl SI4 o bl P BRI BxPr B Y aylf-d Sstiigaptidine-
2.4-dio@r mto R T. After 4 hours, 2N NaCH (60 nl) was added
and the reacti on was aIIovved to stir at RT overni

[00172TH“@ F $HONg @wuhmpﬁpboswh@rup aentoxide (@48 el e ammolie Cé‘ﬁdS ml)
o and.t.he h ct ed VVI t
ot 0°C Fp s O, G PR S R RoptB EX ARG kel 5>

thiazolidlinee 2 4(d¥6S0OD)5, g, 0. 66 ﬂﬁrﬁ‘ﬂ) ADICRV@Randbkswed by aﬁmBBh)tlQulfomde
of a slightly tinted_oil which wa
(0.23 n%,,,t}%m%rfxﬁgrr styripg fqrclétmgwtesgi gbdlzsopropylethylamme (0.34 mL,
2,00 mfigh PeAa0h A RBIB W Y HuDNP BOKHLLBE A8 SR MUAPRAAE O, and
stirring so
the ml)&uI(eS)vasfdxn'aaph siithl BtOA« @de THe. czmbmedlﬁin@cmw.dré WIashed w1th brine,

dried (Iﬁz%lsghy éﬂé‘f‘?ﬁﬂ an ev\a%(iﬁaa deq'e@go eéﬁg‘enzal en gtg phe ona
small s(lf?:@lgﬁ%dwllnﬁ réfthJ WGioh 0- lgwﬁt(QAc@@Mt PRcéis dohfihilE pEdiult were

eated at 780C for three hours. The reaction was
combingtapdsetanosatedén vacyoRT gied 17 mer(48%) ofa vdutewsplid. MSYRSI()Aor
ined extracts were washed with
ClsH“‘ép}ﬁ‘gﬂm)/r% 42189\%@% filtered and evaporated in
vacuo. The resultlng Iight brown oil was adsorbed onto
Exampit B! P?elﬁﬁlauam of S{TUqIRE QN1 PRENYA)-BioxBethdxy [beazyH-A%8-
thiazolfdie\®/ fAlgees. There are 2 mmjor spots. Fractions
contal ning the higher Rf spot were combined and
e
[001732\'1"1\1%(%& c%gquﬁré% ;‘l? ér%p%lee%{%s f]._l?s(aég ec(g I:]ngE/%% néletﬂl%m% eﬁ)ﬁb%%ate
starting 1QWRFialsf s\ehQb 2vRrchlsropidnydxiamtt. evaporated in vauo to
give 0.95g (8% of the regioisoner as a colorless oil,
44B. Some starti ng epoxi de (2.85 g) was al so
Example@oPrepagation epSq [2{{4-{methoxypheny8 -2-oxoethoxy]benzyl}-1,3-
thiazolidin¢-2,4Hiomeophenyl ) - 2- hydr oxyet hoxy] benzyli dene}-|
, 3-thiazolidine-2,4- dione [00170] To a stirring
[00174% dihettitlercoafpound was prepared as described in Examples 5 and 6 using

4-[ 2- hi h )-2-hyd th b
appropr(lg_t[egga(rt?ngc magarrl?l S, Eunc){\ a)s 2-(4- r)r/letrh(());(())fp%en?f(g)llraerlgz %/Ig %Elg/ld) for

Ci9H17NOsS 370.2 m/z (M-1).

Example 10: Assays

Assays for Measuring Reduced PPARYy Receptor Activation
[00175] Whereas activation of the PPARy receptor is generally believed to be a selection
criteria to select for molecules that may have anti-diabetic and insulin sensitizing

pharmacology, this invention finds that activation of this receptor should be a negative
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g, 3.90 mmol) in absolute EtOH (50 m) was added
2,4-thiazolidinedione (0.50 g, 4.29 mmvol ) and
w@r@enssssne (0.42 nL, 4.3 nmol ), and the resul PCTYS2008/010723

selectiGPliEiS) MRFcIRRVAT He@hb&h! fbm @Pﬁg chdifitaBipaté B&tause they have

overni ght at roomtenperature. The reaction m xture
reducetyamt pusapdedivedadtivatiac oOPRARY.t ke optﬂnaﬂmnvmmds bawal at é@hst a 10-

in EtOAc. This solution was washed
fold req%qd poteNCy B} ¢qrapargd anp}og l?qu\il %@9 é)% gle fu actlvatlon
pocucEY BTG 1 0 IG5 U8 MPaRAECTRA, A gpr

receptdr! Qhe ¥ arfcrcanducedby arst avaluatgarmfaﬂu direstenteractiois ofate
and evaporated in vacuo to _qgive 319 (890 of the

moleculesoitle thedigand pinging gempinf g%w s gandyesperfomed with a

com IAE TS0 ALY s Bl o) e i

rosxghtSZdr{é ds 2-positivb lconwelh duyihpr Zsiysciaabgebhducyddmnzmbhndr sdnilar to
azol i di ne-2,4- dione [001

that degeribpg by SeBmagh ShHOH AR Y Moot W, Sishilijer dBhehn
Antldlzgﬂ:tlg’ Tf-nﬁ'z@ﬁ&ihéﬂbﬁ@l 2 Hl%h)q&ﬂi{llﬁ\g?/ (eL(r?g%glOfrgr{ y&oggog%?erghﬁagor-

i ssolved 1 n THF was
actlvattdwﬁacapmre(PPbR)nthldd‘hemL(m?SPﬂ) 2801 129381 tst wilbswllvaferask as a

reportebﬁs El\éos {s tBSaAJ] [gi%ﬁgrb tlﬁﬁohuldg ﬂgmﬁi} &ﬁgZp@l ’}['}?e\g)re?goxisome

proliferitorh uétevav&isresé;%ecﬂlstr@ RE foNaBI YR At Afbhest TH‘P-ﬂQﬁéﬁd%ﬁ% cells
until the blue color persisted. The col or graduall

by phofhed es:telahhucngp@@@relr eféiomlw@étsmky Wil bg gegsplved in DMSO and
added odtgcl% tcelf' cuﬁtu o5 cf'rnﬁ[] nrcler(ljtratﬁrllxg to ilgkl: f'ami' 8’1&3‘ xréfjaitlvg tagtgvatlon

vvas Cco ron mxX

will bewaRuged astmmmeﬂn M&Hﬁ&ﬁoﬁr@%ﬁe elﬁdlféﬁ@) akic¥eeamed for bgate
until the pH of the aqueqQus phase was _ca.. 6, and_then,
expresgipieatiie 69%“?)‘&%\%%“1%%045% Foi e Baios)dere - Pesglitazene and rosiglitazone

“qubeQ§§§§§ﬁ%£gﬁllte c MAehnmshed with brine, dried

evaporated in vacuo. The
[00176] dsiadditionas sltdwmgﬂidxgdmmmnwlm anid PPARYylrecapt@eh vitro, the
colum el uting wlth -10% Et OAc ECM Fractians
compogrgt il lTiol greshue siep! figaplAky AT I FreeRIGR LRl jGpmpounds

|
dosed t%?%flf _9{&? 8 ‘é%él%‘lsé%g“‘(zﬁ%@ n}lgfls o) \)91{/6 ¥ Egl%W) %%IYIeI?JﬁJdO? incMase

activatidheyf @PatRyan tlod liver as measured by the expresswn of a P2, a biomarker for

5-{4-[2-(3-chl h h b
ectoplcmlmgﬁ@es(lssztha %ﬁ%%)f%l% ?@?ég%gf%zgo}ﬁfm S hiina
Gavrllcg)t%@ PRAFAMPBRIRY 'BdRelﬁer?’ﬁ/nQ Gohz31ez EIOhbo3 LM e8ifd )

0C was added a Solution of
disruption{of- F[PZ\K B kehtindefitientymice ambyayes fapet livex plrbageravages| didetic

phenotggl?q%saf g%li Vgsﬁyﬁl&l ng(c g%z]?slt &(Plggﬁga%bﬁgﬁggoﬁé which do

mcreasemﬁz expdssiontinbiér theg doaditibhs. M nut es
N, N- di i sopropyl et hyl am ne (0.34 niL,

[00177] The insulin sensitizing and antidiabetic pharmacology are measured in the KKAY
mice as previously reported [Hofmann, C., Lornez, K., and Colca, J.R. (1991). Glucose
transport deficiency corrected by treatment with the oral anti-hyperglycemic agent
Pioglitazone. Endocrinology, 129:1915-1925.] Compounds are formulated in 1% sodium
carboxy methylcellulose, and 0.01% tween 20 and dosed daily by oral gavage. After 4 days
of once daily treatment, treatment blood samples are taken from the retro-orbital sinus and

analyzed for glucose, triglycerides, and insulin as described in Hofmann et al. Doses of
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2.00 mmol ) was added. After 45 mnutes the reaction
was poured into cold sat'd NaHCO3 and the m xture was
wezimasteetd with Et OAc (x2). The combi ned extr aCHUSENS010723

compoml}ﬁﬂ D C}R et 14260 8094 b?ﬁle(nll\gglggm)lowfehh 8F fhcaetri ly((:jendes and

evapor I'n vacuo. The residue was c romat ogf aphe
insulinovillamos sighifficantly inareged the ekpressien of a AP imtheHiver obthese mice.

Et OAc/ DCM Fracti ons cont ai ni ng product were conbi ned

and evaporated in vacuo to give 117ng (47% of a white
Measugigigi Aﬁ'ISR@E@“’)' AcivatiaBHI A0 NO4S Mz 374.1 (M H)

[001 78?‘[?%3%@38?' @?x%?é)?ﬁﬁﬁeﬂgﬁyocfo? 0)1(18%% %fo t)k(l?/ f){)eg%r%t 1P¥eqtlo§ to bind to
PPAR Whsaaedsufbdiing zﬂcdihﬁmﬁ;lal [bQQﬁH@}lssIﬁ GInVitﬁdgén Confuzaitish, Garisbad,

be prepared as described in Exanple 7 usin
CA) thatypeaspres shectesttcomnongdnehibilty tg bind sihPRAR-LBD/Fluormone PPAR

Green %)_n%(il_ )Fgl_l‘%f?%g%ﬁ/ we?ﬁgérﬁ}%eggﬁgg{%lg s gasuf g ?aich%@ssgi?/fusmg four
separatt Riefig (uadiupticated atliaoh eondefi@atich offtested céhpowminThendhta@s mean
and SES/E)BEared as descr,ibed in Exanples 5 and 6_usin

(ljlﬁMagl[e% Ogt[ag}efhfﬁﬁn Hmt@yqeaﬂxgen@%ﬁ Resi ghtazonegwas used as the
positiv% i;;%rf‘trzd]%} E%K%QP)@H%%&P )@Jrﬁ’ﬁﬁmdy@efégﬁd'eb af @ cghgéﬂjﬂzih@ssshown

Exanpl e 10: Assays Assays for
which tdags froimn@ 1 REéGuciecbnRHARg Recept or Actlvatl on [00175]
Whereas activation of the PPARg receptor is generally
believed to be a sglection criteria.to_select

Glucosgpnsulipeand Friglyrgyide iy Diahetic KAy Mice Trrat Fwigh xemplary
Compaifiltit'dr'thé Ples ?H@h Sﬁgloggy this invention finds that

activation o receptor should be a

[001 79!1 eRthMERRERGZIAR afd bitedildlic pMaeRBl RS i Iealifed OBERKAY
romthis chem cal space because they have reduced

mice agreviously repariedi Fipanany G.vhemen Kof amkigiga, Fike (591 ) Elicose
e R ety B SR

Pioglit@ht.v Bhdeorinplopyy C291 1 915-1 925. 1| Gldirapcmmds iare fasmalaged in 1% sodium
conducted in vitro for trapnsactiv n, of the PPA
carboxy gt?é*ﬁtl%ﬁ?lu“’?ﬁeané‘s%gbé’ typeen 2@%@@ ds Y by Pl gavagey 414 days
of onceocialfgl'l?ea%&ﬁ Cﬁlob@gﬁﬁ@% hl‘%rﬁke‘i’lffr(;rﬁ Qhé@'tr‘écdﬂ)ﬁzﬁ sPhus Qn& Qﬁalyzed for
d bi nding donmai n of ARg. This can be perforned

glucoswtmgiyecmhmdanmhm astdescarhed@m Hoffmanthettal mrBasesr efgontpounds that

di rec ctlon by fl or.escence usi azo
producial 55 sbfh F/BE usiipgie 10w ER B iy kbRt o R Ept o
signifidaftl{ ifREHIE EheSd és§1'fonto@ atPRah tklehedriof @tks®ihitechmann et

al. [Lehmann J Moore LB, Smth-diver TA An

(00180} iqrencads WereTlormy staddnhwapaion and oralldosad fo Kihymice at 93
mg/kg Hrgla&q'sf the cE,)g]&lBét'lr’?cﬁ'Werg H’Jt 'd{s%l‘r%&’ {I?BMQI@';AS@ then placed into

aqueous suspension containing 7-10% DMSO, 1% sodium methylcarboxycellulose, and
0.01% Tween 20. On the fifth day, the mice were fasted and blood samples were obtained
approximately 18 hours after the last dose. The parameters were measured by standard assay

methods. Data are mean and SEM N=6-12 mice.

Table B Assay Results
% Rosiglitazone
binding to PPARg
KKAy Mouse (100uM vs. 10uM)
Glucose Insulin 1G Glucose
(Mean/SD) { (Mean/SD) | (Mean/SD) | (Mean/SD)
Vehicle A 518 24 284 |
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Receptor (PPAR) J . Biol. Chem (1995) 270: 12953] but
W Il use luciferase as a reporter as in Vosper et al.

wQ Ywsepss6s1 H., Khoudol i, GA, Pal ner, CN (2003) HtEUS2008/010723
PET gXT SOMMEsgD onrerag TS %tl jated receptor| d is

Ex. 1 Tequired §Hrrtie g id gregigedt Tom of —THP3ggmoncyti c

cel I|s by gdwor bol eps£l. bellear Receptor 24 (9] .
Ex. 2 conpound sg10CKS Wid.10 P€ @430l ved i n nd added to

the |cell oog tures oo2 fi nalo2doncentrationg.2of 0.1 to
Ex.3 100 [nM arode4 he relm20 ve a®2ijvation w || 9@ cal cul at ed
as ijnduct0.agh| of t HMBOT ppo0todr| gene (1 ucif diOase) as
Ex. 4 corrlect ed-Gor by thed pxpPebsi on of the &4dtirol plasnid
(coding 05 gal act® das@®07 IPilaglit azond?@nd

Ex. 5 1 osi|gl i t £ wil Io%?e us@dds |r ef er ence 18@npounds as
desgri beﬂ % Ve 7R'| 0|0,§ addition-to Palwi ng t he

Ex. 6 i 1 ! ~ 7621 .
redyced 45 vat i ony’ th%11 ARRg receptor Isn vitro, the

Ex. 7 \..un}.ul.ii“ldqn.gﬂ | i"OtO gg" uub St glll fcant l4i vati on of
the irecegfgy|in arg4pls. o ~pounds dosedqisg full

Ex. 8 S 1 gCt T Orgg ST T T FENST g MY actions 11T vji vo (see
bel gw) wig.d3 be notg.eyCr eas@ ad¢tivation of APARg in the

Ex.9 11 VEr as 1omsur ed ¢oge [ he o@odr €sSi on of a7B2, a
bi onar kero.goF ect apzic| adiopedenesi s i n the.olji ver
[l\/atsusue K, Hal uzi k M LanbertG Yim S-H, O<sana

rilova QO Ward JM_ Brewer B.Reitmn M, Gon
lOOlSltﬁon(lm y ﬁpm/@sar@aed £i % YoAndriupdititedgp! ﬁﬂnmqswm level of less

than ab!é)ggg hgfa i ar & Bl%ré;%lgéng g{shﬂ%}é%?&it@%n about 15 Iand 20

t|c enot nvest
ng/ml; exampls¥], 2,13, dpatdr iasxhlbxbeqoa plgbma aizgipeeraledevel of between about 100
osi,glitazone i.ch do increase a P2 ex eSS|on un
and 20D i an R Rpls S X o PIAHE heEhridn ISR Best Au a0 and
400 m@at c4apes | 02 Bhar é}ﬁl‘??laﬂgbﬁté%f £plasas ghRbsk Tevelst ethedd ARDut 350
as previously reported [Hofmann, C°, Lornez, K., and

and 425pigdl, and eRAMplEYOEhibi@d Aplssme ghukse tavebledtiveere algnt 450 and 525
me/dl, corrected by treatnment with the oral

anti - hypergl ycem c agent Pioglitazone. Endocri nol ogy,
[00182} %ekﬁ’lﬂiﬂ-%n]g oRTPRAHMASE tBisGn¥efiidH vall®e mdte sl fobthe

car boxy nethyl cellul ose, and 0.01% tween 20 and dosed
treatmqj)apf dispasepearsed hy g@éabo);f: irflargmaagssush ag diabetes japg metabolic
syndrome atl{rn%rt]%lg ‘{ Sglé gﬁg&% ?t!&%ﬂ lﬁgﬁp{iﬁ%ﬁ e P&%%F&tlfv'eﬁgﬂ Spﬁlclear
transcriptlloglfya@rsj des, and insulin as descri bed i n Hof mann et

al . Doses of conpounds t hat ?roduce at I east 80% of the
[00183hd3@cmth@9@ppwd§p theugeses! 1nfvpm§q bitjeeducedRPARY activation, it

is antlcg%a?e(i t;l-;]ﬁt the ﬁg%;fouﬁhgg}le fshﬁﬂ{m ké’r dsQ ?r{ &@ﬁngﬁ& %glgﬁ'%? Ic&%pounds

havmg Bﬂﬁ&lﬁb@ti’c a%clt/ity,adubb as h2bnBin, ]IjEEP &bmlhbﬂtqrs ofr cﬂbstemathbaetlc agents
enpl aré_ conpounds of the present i nvention to

that funciopXi e MeERARYS Lo FEBRGNE eaﬁ?ewaraFcrﬁﬁlw&|qf (¥ or
1nsu11na%§gé'iﬁulw/l%etc5§’ e?@tthé)felagéé?f Is’lg%Y ﬁﬁ%lja&%ldt € éo%ﬂlpé‘t%nds will also be

res -t conpoun ty to
useful fPARRatiRDAYsliptderiaassBBiAted with metabolic 1nﬂammatory diseases combining

particularly well with lipid lowering statins such as atorvastatin or the like. It is also
anticipated that the combination of a compound of formula I and other antidiabetic
compounds will be more effective in treating diabetes than combinations with PPAR-
activating compounds as they will avoid side effects associated with PPARy activation that

may include volume expansion, edema, and bone loss.
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Green conpl ex. These assays were perfornmed on three
occasions wth each assay using four separate wells

W@ quamssspl i cat e) at each concentration of testedr/us2008/010723

compound. The dat acaifeRaBeDIMERM P the val ues

obtained fromthe Three experiments. Rosiglitazone was

[00184]idem tabe uhéerptosd that evhilertbe miventionszasbeerx gescitbediin conjunction with

the et RPN R VoL TR TR CoFEH ot > el Chegd T ahels g mot

limit tHRRdopd bfthy Gflehlén, iwhibh ARREhEd BiKMe ¥bp&oflthe apsshded thims. Other

Exenpl ary Cbnpounds of the Present |nvention. [00179]
aspectsThdvantaggs.iand seadifieations greavishinithe sonp ef the fphawingchiogy
are measured in the KKA mce as previously reported
[ Hof mann, C , Lornez, K., and Colca, J.R (1991).
A ucose transport deficiency corrected by treatnent
with the oral anti-hyperglycem c agent Pioglitazone.
Endocri nol ogy, 129:1915-1925.]. Conpounds are
formul ated in 1% sodi um car boxy nethyl cel | ul ose, and
0.01% tween 20 and dosed daily by oral gavage. After 4
days of once daily treatment, blood sanples are taken
fromthe retro-orbital sinus and anal yzed for gl ucose,
triglycerides, and insulin as described in Hof mann et
al . Doses of conpounds that produce at |east 80% of
t he maxi mum | oweri ng of glucose, triglycerides, and
insulin wll not significantly increase the expression
of a P2 in the liver of these mce. [00180] Conpounds
were fornmul ated by suspension and orally dosed to KKAy
mce at 93 ng/kg for 4 days. The conpounds were first
di ssol ved in DVSO and then placed i nto aqueous
suspensi on contai ning 7-10% DVSO, 1% sodi um
nmet hyl car boxycel | ul ose, and 0.01% Tween 20. On the
fifth day, the mce were fasted and bl ood sanpl es were
obt ai ned approxi mately 18 hours after the |ast dose.
The paraneters were neasured by standard assay
nmet hods. Data are nean and SEM N=6-12 m ce. Table B
Assay Results[00181] Conpounds from exanples 1,2, 3, 4
and 5 exhibited a plasma insulin |level of |ess than
about 5 ng/mM and exanple 6 exhibited a plasma insulin
| evel between about 15 and 20 ng/nm; exanples 1, 2, 3,
4, and 5 exhibited a plasnma triglyceride |evel of
bet ween about 100 and 200 ng/dl and exanple 6
exhibited a plasma triglyceride | evel between about
300 and 400 ng/dl; exanples 1, 2, 3, 4, and 5
exhi bited a plasnma glucl ose | evel of between about 350
and 425 ng/dl and exanple 6 exhibited a plasma
gl ucl ose | evel between about 450 and 525 ng/dl .
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[ 00182] The PPARg-sparing conmpounds of this invention
wll be nore effective for the treatnent of diseases
W@ au9m886By net abolic i nflammtion such as di abrCEESZ081010723

What i8BlafiR@] isC syndronme by linmting the side effects

attributable to direct and partial activation of

nucl ear transcription factors. [00183] Because the

c un of .th resent invent.ion,exhibit reduced
L Rt Gaing RyPersieraon, MBS B e, baupHient
pharm£&R{1R&Hl BeHpadifod bbrhpRdifg h @bmPsend &f fopfiklaat i on with

ot her conpounds havi ng anti di abetic activity, such as

metformin, DDP-4 inhibitors, or other angidi Bhetic

agents t hat functRQn by differing nechan

augnent the NS or secreti-oRs o~ Rl insulin
Speci ficall ause of the i nt gupetion,
t hese conp 2 al so be eat yng

dysli piglemm & A Rels tory

di seases' conbining|partictlarly well with |ipnd

| owering statins Séfh as atorvastatin or the 1@ke. It
is also antici pated2t hat the conbinati on of a compound
of formula I and ot her antigiabetic conpounds wi || be
nore effective in treating di abetes than conbi nations

or a phitérh 4t eITANIGlct & 18 Gal e MERDEWigersin: t hey will avoid side
ef fects associated with PPARg activation that ma

ea L _nay

i ncEacleof R andeR eig pagepicrdently selested diom Bo halo déiphatimiamg alkoxy,

. [ . . t. while
wherei{t GG g ARGES bl SRS PEEOR, T

t heRel & laild, e/ dEBSC 61 Pitiomally betiseiafted dliphatiorad®’Ags H, or R;and R,

description is intended to illustrate and not limt
togethar fQmy e¥e of the invention, which is defined by the

scoggkpﬁ.&ﬂp appended cl ains. O her aspects,

advant ages, and nodifications are within the scope of

t heRing Aaww phempll.ai ns. What is clained is: 1. A nethod

of treating hyperstension conprising adm nistering to

atien har maceut i.cal .conposition conprising a
2. 33%§8ﬂﬁ8&8$61%HEUW§GF“F§1S " a pharmaceutically
acceptable salt thereof, wherein: Each ORlL and Ris
3. iTdapanodof ¢lyinge] -2 civierefn RyisH, hethg, mgtionlyaéthexy, aOdsopropyl, -
al kox wherein the aliphatic and al koxy are
OCHFppt {Qrfist | y substituted with 1-3 of halo; R2 is halo,
hydroxy, or optionally substituted aliphatic, and R

4. I3 ethetRbd Hc1aMsk R2, hvhaeihR] isfier m oxo; Ris H and Ring
A Is a phenyl.
5. The method of any of claims 1-4, wherein R; is H, halo or alkoxy.
6. The method of any of claims 1-5, wherein R; is H.
7. The method of any of claims 1-5, wherein R; is halo.
8. The method of claim 7, wherein R, is at the para or meta position of the phenyl ring.
9. The method of claim 7, wherein R, is at the meta position of the phenyl ring.

10. The method of any of claims 8-9, wherein R, is F or Cl.
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2. The method of claim1l1l, wherein R3is H 3. The
nmet hod of clains 1-2, wherein R4 is H nethyl,
woreaobo3s6s1 et hoxy, -Oisopropyl, - OCHF2 or - OQPGI/U82008/010723
11, iR ABhE9PEr Qhinth & %e}mgmwﬁmﬁw R4 is H 5. The
met hod of any of ¢laims 1- €rein RL is H halo or
al koxy. 6. The nethod of any of clainms 1-5, wherein Ri
12.  iBhennethod Fhelame hosherindyis of thelmstasr orthn pogiderepfithgiphenyl
is halo. 8. The nethod of claim7, wherein R is at
the para or neta position of the phenyl ring. 9. The
met hod of claim7, wherein R is at the neta position
13.  Ofhetrhéthpdhonythint i1 0gwhérBin Rihig anttie moda pbsidory oDthe phanyiging.
8-9, wherein Ri is F or C.11. The nethod of claim
1-5, e Ikox 12. The nmet hod of Ialm 1
14. \/ﬂ‘@ﬂ%‘g\tﬂo@k @ala%s {383 hertiaRigh Fﬁﬂi%ass?tp?’@h o1 Orifgpropy
phenyl ring. 13. The method of claim 10, wherein R is
15. athelh&hEbACIRRN 13-98 WherbiRR AN COLHTF, bPOOCR4. The
met hod of claims 12-'13, wherein R is nethoxy, et hoxy,
or -Oisopropyl. 15. The nethod of clains 12-13,
16.  \FhsrmagthodRef any of MAE ot S,-vderain Riss Hrhe net hod of any
of clains 1-15, wherein R2 is H 17. The method of

[ . 18. The net hod of any
17. 'lth% rp%tﬁgd o%?@?ﬁ&h\gﬁr}eﬁ %gggg%ﬁyz t oget her form oxo.
19. The method of claim1l, wherein the conmpound of
18.  fThemoéthod of &R0of clhimsniel focherdiaiRmnaot &'ytegdthdrformtvapei n
the conposition further conprises a diuretic, statin,
iotensip .l tor,, bl ocker eni.n |nh|b|tor a
1. HRREREREsim o BReR S sPRES SLORBHARE  eor - 21 A

met hod of treat| ng @an inflammatory di seaseo conpri sing

ring.

onpaund as
ho_dU((cIaimZ 1,

O
al ucocort| coi d agoni st’. 23. The method of clai’'m 22,
wherein the glucocerticoid agonists is cor®| sone,

prgdi s prednl S0 o
’g‘;A "

O
O
NH WNH
F/©\(\o/©/\sr\/é \O/©\“/\O S\«
e o o)
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24. The nethod of clains 21-23, wherein the
inflammatory disease is rheumatoid arthritis, |upus,
wop@sbsssi a gravi s, nuscul ar dystrophy, vascul P€T/8$2008/010723
20.  GHeQRdtRodBiain Uitrhy €- 10U WHeRA dheldofPBSiBion ifitileR WAL a diuretic,
~ bowel disease, nultiple schlerosis, acute allergic
statin, anghatensoors]I recegptarrbdeckst, arrenind plaibitpw a detapBirengrgic blocker, or
. pharmaceyt i cal conposition conprising a conpound as
Comb“@%?@ﬂ%ﬁg)‘in claims 1-19. 26. The pharanaceuti cal
conposition of claim?24 further conprising a diuretic,
21. A dlettivd ci@athe as inflanmatepeditese, tbapkieing adnfigidiching
. inhibitor, a beta adrenergic bl ocker, or conbination .
adminigtgEpg i5f a patient FRBarFIEFUHRRL EAMPESAOTLEARRIESIRG & FOHPOW]dasAescribed
inchh&ﬁlﬁ@rther conprising a glucocorticoid agonist. 28.
e pharmaceutical conposition of claim 26, whertein
t he gl ucocorticoid agonist is cortisone,
22.  hemoetbod oSdaie 2 hrvelkirsioibks cgmpenitigofusther comprising a glucocorticoid
met hyl pr edni sol one, bet anet hasone, and ~
% riameclinol one. 29. A method of treating di abetes
conprising admnistering to a patient a pharnaceutica
23. CORPEASthéd 6fclSidIRE, i whétginah€ SRBEEHIECHS a6 61 id@stiddhe,
clainms 1-19. 30. A conpound of forpula |wherein: Each
hydroceytizene, peedisans, predripRlape mpethylpeadaiselones besamethasesesnd
. [ tic, and al koxy, wherein the aliphatic and
tnmnm%#ﬁgﬁg'are optionally substituted with 1-3 of halo; R2
i s hal o, hydroxy, or optionally substituted aliphatic,
24, &g niRtBod of ¢hainoyr2 1R23, avitbrétn 2h¢ indlatmineatorfyatisnasexis ;rhé@nateid
..H, and Ring Ais a phenyl. 31. The congpound of clai m.
arthritin U Te P IED® B SRS g REPP R A QFonpdbstruttive
PulmoSR{PR4HASE, Al drhBhidrBBow &l B&ass] nhul schlerosis, acute allergic reactions,
5-(4-(2-(2-chloﬂggﬁenyl)-2-oxoetﬁgﬁy)benzyf)thiazo i di
and trapgplant 4ejdétome;
5-(4-(2-(3-chl orophenyl ) - 2- oxoet hoxy) benzyl )t hi azol i d

s e S R i T TR s s e ey 1
I ne-2, 4-di ;
26. Q}é@h@@ﬁiﬁgﬁmcmm@m ofolaixn24 uthe) bempyising hidareti, dtatin,
, -2, 4-di ; T . o
angiotegSiop It cBloRBIOA AR INPibi1op, Aot bk it 3PS ok tggmbiination

thereoft N€- 2, 4-di one;

agonis

27.  The pharamaceutical composition of claim 24 further comprising a glucocorticoid

agonist.

28.  The pharmaceutical composition of claim 26, whertein the glucocorticoid agonist is
cortisone, hydrocortisone, predisone, prednisolone, methylprednisolone, betamethasone, and

triameclinolone.

29. A method of treating diabetes comprising administering to a patient a pharmaceutical

composition comprising a compound as described in claims 1-19.

30. A compound of formula I
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5- (4- (2- ox0- 2- phenyl et hoxy) benzyl )t hi azol i di ne-2, 4-di o
ne;
W®2{0408581 4- f | uor ophenyl ) - 2- oxoethoxy)benzyl)th@HHSﬂhﬂMﬂns
ne- 2, 4-di one; or
5-(4-(2-(2- fluorop&enyl) 2- oxoet hoxy) bdRwy )thIaZO|Id
ne- 2, 4- di one.

Ry

wherein:

Each of R; and R4 is independently selected from H, halo, aliphatic, and alkoxy,
wherein the aliphatic and alkoxy are optionally substituted with 1-3 of halo;

R; is halo, hydroxy, or optionally substituted aliphatic, and R’ is H, or R and R’;

together form oxo;

R; is H; and

Ring A is a phenyl.
31. The compound of claim 30 wherein R; and R’; together form oxo.
32. The compound of claim 31 selected from:

5-(4-(2-(2-chlorophenyl)-2-oxoethoxy)benzyl)thiazolidine-2,4-dione;
5-(4-(2-(3-chlorophenyl)-2-oxoethoxy)benzyl)thiazolidine-2,4-dione;
5-(4-(2-(2-methoxyphenyl)-2-oxoethoxy)benzyl)thiazolidine-2,4-dione;
5-(4-(2-(3-fluorophenyl)-2-oxoethoxy)benzyl)thiazolidine-2,4-dione;
5-(4-(2-(3-methoxyphenyl)-2-oxoethoxy)benzyl)thiazolidine-2,4-dione;
5-(4-(2-oxo0-2-phenylethoxy)benzyl)thiazolidine-2,4-dione;
5-(4-(2-(4-fluorophenyl)-2-oxoethoxy)benzyl)thiazolidine-2,4-dione; or

5-(4-(2-(2-fluorophenyl)-2-oxoethoxy)benzyl)thiazolidine-2,4-dione.
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