THIAZOLIDINEDIONE ANALOGUES FOR THE TREATMENT OF HYPERTENSION CLAIM OF
PRIORITY [0001]This application claims the priority of U.S. Provisional Application No. 60/972,639
filed on Septemberakdr 2ONEiveve nive1curtes s YHHAR smoerporstad heinsTeCHNICAL FIELD
OF THE INVENTION [0002]The presentinyentigp psouidgsa pharmaceutical composition that
includes selective thiazolidinedione analogs Tor us€ in treating and preventing diabetes, hypertension,
diabetes, [3ftHinflanthisfm) gren Sdmmammianin afory s s BABKES S UND BF +

INVENTIORH {a0Rsianer He3063] hevetiad cecades] stiehfistschaeeapdstetated that PPARY is the

generally accepted site of actiogdpfiartlin panRsHigngthiazaleipadiqgne compounds.
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PPARSs hthierdiabreiinpticatdekinfautsimmoag meayescam otihbridiskasesniiend dibetes. mdllitus,
cardiovasghlafAng-gastaktestinaldisease carskalzheimer's disease.
BACKGROUND OF THE INVENTION

[0003] Over the past several decades, scientists have postulated that PPARYy is the generally

accepted site of action for insulin sensitizing thiazolidinedione compounds.
10604] Peroxisome Proliferator Activated Receptors (PPARS) are members of the nuclear
hormone receptor super family, which are ligand-activated transcription factors regulating gene
expression. PPARs have been implicated in autoimmune diseases and other diseases, i.e diabetes
mellitus, cardiovascular and gastrointestinal disease, and Alzheimer’s disease.
[6605] PPARy is a key regulator of adipocyte differentiation and lipid metabolism. PPARYy
is also found in other cell types including fibroblasts, myocytes, breast cells, human bone-marrow
precursors, and macrophages/monocytes. In addition, PPARy has been shown in macrophage
foam cells in atherosclerotic plaques.
[6006] Thiazolidinediones, developed originally for the treatment of type-2 diabetes,
generally exhibit high-affinity as PPARy ligands. The finding that thiazolidinedones might
mediate their therapeutic effects through direct interactions with PPARy helped to establish the
concept that PPARYy is a key regulator of glucose and lipid homeostasis. However, compounds
that involve the activation of PPARy also irigger sodium reabsorption and other unpleasant side
effects. o

SUMMARY
[0607] In general, the disclosure relates fo compounds that have reduced binding and
activation of the nuclear transcription factor PPARy. Compounds exhibiting PPARy activity
induce transcription of genéé that favor sodium re-adsorption. The compounds of this disclosure
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



[0005]PPARYy is a key regulator of adipocyte differentiation and lipid metabolism. PPARYy is also found
in other cell types including fibroblasts, myocytes, breast cells, human bone-marrow precursors, and
macroph&gasisHoestesah gty PRy h detsEsn o RTHRE spteatie Redhiceneln
atherosclggetic plagues.0006Thirzalicingdinegs, sevealapediatigivalbedar thestigatmentaf type-2
diabetes, generally exhipit high-affinity as.PPARYy |i ..The finding that thiazolidinedones might
eciate (BT orAe (NP CTACES (HE0aR irEcite R i BERRY TG A S the
concept theRPIR s Askepatal (atbe okyuogsadnt tipidonorh dobtasisni olwevietlawompounds that
involve thgagtivation of PPARY also trigger sodium reabsorption and other unpleasant side effects.
SUMMAR{\gq&OOO?]In general, the disclosure relates to compounds that have reduced binding and

activation8%RE nudehFHEEHBEAp RS A Sy BB ARG S B SRR HIB RGP B Activity induce

transcription of genes that favor sodium re-adsorption. The compounds of this disclosure have

0 PPARYy mgtivity exhibit fewer side effects than
compounds having higher levels otd ! tspe%méally, by lacking PPARYy binding and
activation activity these compounds are pargicularly useful for tr€ating hypertension, diabetes, and
inflammatgry diseases both asslnale.agenis.and ncompination.win.olher classes of aplpypertensive
agents. As hy%ertensmn, a etéjs, and inf ammatory diseases Is a major Fisk TACtOT in diabetes and
prediabeté@eragieieompounds are also useful for the treatment and prevention of diabetes and other

inflammatgpy-giseases L8R alp-a firgl:aspestiere ismrevideddhessp.otiscompend having the
structure: or a arr‘r&afelgicball}/ acceptable salt thereof in the manufacture of a medicament for
é% £I11ed anvove.,

treating h%lé‘?? B

{0007¢] In a third aspect, there is provided the use of a pharmaceutical composition

CUVID Vie

comprising a compound as defined above for use in the manufacture of a medicament for treating
diabetes.

[0607d]  In a fourth aspect, there is provided a compound selected from:
5—(4—(2-(2—ch1orophenyl)—2—oxoethoxy)benzyl)thiazélidine-2,4—di0ne;
5-(4-(2-(3-¢chlorophenyl)-2-oxoethoxythenzylithiazolidine-2 4-dione;
5~(4~(2~(2-methoxyphenyl)*2~0xoethoxy)benzyl)thiazoiidine~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-(Z-ox0-2-phenylethoxy)benzyhthiazolidine-2,4-dione;
5-{4-(2-(4-fluorophenyl}-2-oxoethoxy)benzyl)thiazolidine-2,4-dione; or

5-4(4-(2-(2-fluorophenyl}-2-oxoethoxy)benzyl)thiazolidine-2 4-dione.



10007bl1In a second aspect, there is provided a pharmaceutical composition comprising a compound
as defined above. 10007c]in a third aspect, there is provided the use of a pharmaceutical composition
comprisin§®48ompdtiRBeariafiaaiablr e fsrl BSHtHE mEpifatfuPbBPAHEa SATRRRS BPYreating
diabetes.uteR0 7o a adoupfraspect dheiesisuprovidesha: condpewnd salgetaddfommpound of

5-(4-(2-( -é:hI&ragphenyl)-z-oxoethoxy)benzypthiazolidine-2,4-dione;

5-(4-(2-( -éﬁiorophenyl)-2-oxoethoxy)benzyl)thiazolidine-2,4-dione;
5-(4-(2-(2-methoxypheny1)-2-oxoethoxy)benzypthiazolidine-2,4-diope; O
5-(4-(2-(3-f|uorophenyl)-2-oxoetho>g)ibenzypthiazolidine-Z,4-dione, 44243 -methoxypheny1)-2
-oxoethoxy)benzyl)thiazolidine=2 #-dione; 5-(4-(2-0xe<2% ey ~
-(4-(2-(4-fluoropheny1)-2- banzypthiazoljpine-2,4-d one; o
5-(4-(2-(2-fluoropheny1)-2 y)k i i
present disclosure prm/{es ptarmagce
and inflammatory diseases comprisin
thereof, wherein: R,

posit eatiRg hypertension, diabetes,
ceutically acceptable salt

or a pharmaceutically acceptable salt thereof, wherein:

Each of R, and R, is independenily 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;

Riis H; and

Ring A is phenyl.
[6009] Another embodiment of the present disclosure provides methods of {reating
hypertension, diabetes, and inflammatory diseases with a pharmaceutical composition comprising

a compound of formula I and a pharmaceutically acceptable carrier.

[6010] Another embodiment of this disclosure provides pharmaceutical compositions
comprising a compound of formula I and at least one diuretic, such as hydrocholothiazide. Other
embodiments 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 embodimenis provide a useful pharmaceutical composition for treating hypertension,

diabetes, and inflammatory diseases comprising a compound of formula I and

2a



Each of R1 and R4.is independently selected from H, halo, aliphatic, and aIkoXy, wherein the aliphatic
and alkoxy are optionally substituted with 1-3 of halo; R2 is halo, hydroxy, or optionally
substitute@aRprE BT DyReFEsioR D3 Al o ethe i iinerafrsr e ERePRITR)98k&ohenyl,

[0009]Angtherrmacdinent RtiBe, RIesentdigshesure provides methods of treating hypertensmn
diabetes, @ﬁg (Lnflan}mlgté)sr dlseafes with, a armac %ﬂcal osmon com risin gmipound of

osurf \{ e armac IOHS Ci nta a.co
formula | pharmaceu ically accepta carrler fierém nto iSclosure

provides ﬁimndwdwattmababmmmgmgsm:omngmgda cﬁfvmdmd, bécfmmlsvl’"aﬂhfanﬂf‘a{ﬂeamrome diuretic,
such as hydraghlath %Qf?m?%&@%}Pﬁ&ﬁ@%@&ng%g%naémwém ERSRASItigns useful for

treating hypertension, diabetes, and inflammatory diseases comprisi compound of formula | and
one or mBrEISHERYsHISA i RO F e %mwraﬁ@%mehglngéwgﬁ%deﬁ%@%ﬁ@?&é%n
COﬂCeI’tIng@“b}(@ﬁﬁﬂﬁh&blt%ﬁvdz&tﬂﬁEuﬂﬁﬁﬁtﬁ@rswﬁ}'@t&[ﬁhmI;}ﬁﬁba@t&ﬂi@pﬁha%&l&pnh@fvﬁ%&iﬂse and/or
anglotensm Il regjﬁptor bIo kers |}h1 L acde{ ea&)gn sartan,, Iosarftan olmesartan, or the like; and/or
renin inhibitors Iloofﬁgrpeang Imen proe eause%‘uﬂﬂc())l%1 rmaceutical composition for treating

hypertendftd 2Hiabdegneihet infladimenbipaibedewsccomiprising dinompoasd GrfbaveUkiteEAd 2a
compoungs fhat limit yRestension Al enate mearspciding Riadigrergickreepienplockers and

calcium channel blockers, e.g., amlodipine. [0011]This disclosure also provides ?harmaceutlcal
combin at%ﬁ?@dﬁtﬁ?ﬁ?ﬁﬁlﬁn@@ﬁf?&ﬁﬁ dasg-limiting side effects. Thus, the compounds of formula [ are

substantially more effective to treat and prevent dizbetes and other metabolic inflammation
mediated diseases including all aspects of insulin resistance associated with metabolic syndrome
including dyslipidemia and central obesity. The compounds of formula I are also useful for
treating other inflammatory diseases such as rheumatoid arthritis, lupus, myasthenia gravis,
vasculitis, Chronic Obstructive Pulmonary Disease (COPD), and inflammatory bowel disease as
well as neurodegenerative diseases such as Alzheimer's disease, Parkinson's disease, multipie
schlerosis, acute allergic reactions, transplant rejections, central obesity, dyslipidemia,
prediabetes and diabetes.

[0013] In another embodiment, the present disclosure provides pharmaceutical compositions
comprising a compound of formula I and metformin.

[0014] In still another embodiment, the disclosure provides pharmaceutical compositions
comprising a compound of formula I, a second agent, a pharmaceutically acceptable carrier,
wherein the second agent is selected from dipeptidyl peptidase 1V, i.e., DPP-4, inhibitors, e.g.,
sitagliptin, vildagliptin, or the like; statins, i.e., HMG-CoA reductase inhibitor, e.g., atorvastatin,
cerivastatin, fluvastatin, lovastatin, mevastatin, simvastatin, rosuvastatin, pravastatin, or any
pharmaceutically acceptable combination thereof; GLP-1 and -2 agonists; or combinations
thereof.

{0015] In still another embodiment, the disclosure provides a combination of compound of
formula I and a glucocorticoid agonist which is useful for treating a number of inﬂarn:@r;ato@r
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



formula | and a lipid lowering agent. Compounds of formula |, because of their PPARy-sparing
properties and beneficial effects on lipids to lower triglycerides and elevate HDL cholesterol, are
particularly useful in combination with one or more statin, i.e., HMG-Co0A reductase inhibitor, e.g.,
atorvastatin, cerivastatin, fluvastatin, lovastatin, mevastatin, simvastatin, rosuvastatin, pravastatin, or
any pharmaceutically acceptable combination thereof [0012]In another embodiment, the disclosure
relates to insuligyeensitizeys that have reduced binding and activation eftheug easstranscription factor
PPARy anddhesslaepiasiosseducedseaismiesabsomtion anchiewsy dase-Jising side effects.

Thus, the c%ma%ng%? of f%rlgul.a | are subs(tﬁptlal% ore effective to treat and prevent diabetes and

ACH re1é rgactions, and rans rgjection R . . .
other metabofilc Inflammation r%e(fitedlseasesplnc udmg all aspects of insulin resistance associated
G E-BYRBERIRT 4 18R BalldBedin}he compounds of formula | are

with metabolic syndrome in ysHpRie :
also useful fortrpating.ether-dflamis atory: diseases suth@asrheenateidastntitiselipus, myasthenia
gravis, vascplitis, Chrgpic Gbstructive Pulmonary Disease (COPD), and inflammatory bowel disease
as well as neurodegenerative diseases such as Alzheimer's disease, Parkinson's disease, multiple

schlerosis, AEUE afErGEREEHORE BERLBTANE FENGRHRBIR AT SERES dySiYideRiia, prediabetes
and diabetewitf004 Birrdindthercd thbE8inveist (hé presaentdidetobufé provddesipRaysmaceutical
Cr?mdposlitiOn%mpDé%ﬁlﬂoﬁaﬁﬂ@&@#ﬁﬂﬁr%ﬁﬁ%d@%xhﬁﬂﬂcﬁéﬁﬁ&w ' v-d@&%li@nsﬁ(jj@?gtrer tlembodiment;]I
the disclosu rovide armaceutical compositions comprisin m ol mula |, a secon
agent, a phﬁ%@&tic%?f ?c%%ﬁ%ﬁ%gﬁﬁ rgc\ﬁ %srgﬁﬁ)%tﬁg%lg%%tr‘gdqg%%’natﬁé%‘plejré%tsed from dipeptidyl
peptidase V4varcFSPieanisAABRGHS, oG Editdgiptmi N it Bt Yiorhne i Wikt Spes, HMG-CoA
reductase inhkitosie. oo athevastationest vastatingt easiatingievasiatynsfmeavastatin, simvastatin,
rosuvastalingpy gvaglafin, REARYANaMASEHIGAIY &%map!gsgmmﬂ%m@uﬂag&ﬁ%@ﬁ-l and -2

agonists; or com inations_thereoféOOl ]In still another embodiment, the disclosure provides a

combinatior?Bt EoRFotRt SFISMAT Zhd B YREoEEEEIG A b ST WHIER LIS ul for treating a
number of imfidivniantingedisanbss aneicorrittionSietgeing therapies of suppressing the immune
response, prementing tkansplantrejest ons.anditpatingiautefnminedispasesssExemplary diseases
and conditiong, inelyde.theumaiaidariils, lupus-myasisnia:aiayis, museylardysirophy vasculiis,
multiple wo 2609?038@81PCT US2008/010723 schlerosis, Chronic Obstructive Pulmonary Disease
(COPD), infESAHABRF o R BHH S8Rt e et P B &ente ST yit 8t SRt transplant rejection.

Pradnisolone, Methylprednisolone, Dexamethasone, Betamethasone, Triamcinolone,
Beclometascne, Fludrocortisone acetaie, Deoxycorticosterone acetate (DOCA), and
Aldosterone,

[6020] As used herein the term "aliphatic" encompasses the terms alkyl, atkenyl, alkynyl,
each of which being optionally substituted as set forth below.

[6021] As used herein, an "alkyl" group refers to a saturated aliphatic hydrocarbon group
containing 1-12 {e.g., 1-8, 1-6, or 1-4) carbon atorns. An alkyl group can be straight or
branched. Fxamples of alkyl groups include, but are not limited to, methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, nw;JentyL n-heptyl, or 2-ethyihexyl. An alkyl
group can be substituted (i.e., optionalty substituted) with one or more substituents such as
halo, phosphe, cycloaliphatic [e.g., cycloalkyl or cycloalkenyl], heterocycloaliphatic {2.g.,
heterocyclioalkyl or heterocycloalkenyl], aryl, heteroaryl, alkoxy, aroyl, heteroaroyl, acyl
le.g., (aliphatic)earbonyl, (cycloaliphaticicarbonyl, or (heterocycloaliphatic)carbonyl], aitro,
cyano, amide [e.g., (cycloalkylalkyl)carbonylamine, arylcarbonylamino,
aralkylcarbonylaminoe, (heterocycloaliyl)carbonylaming,
(heterocycloaliylalkylcarbonylamino, heteroarylcarbonylamino,

hetercaralkylecarbonylamino alkylaminocarbonyl, cycioali{ylaminocarbonyl,
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DETAILED DESCRIPTION OF THE INVENTION [0016] As used:-herein, the following definitions shall
apply unless otherwise indicated. I.DEFINITIONS [00171 For purposes of this invention, the chemical
elements are identified in accordance with the Periodic Table of the Elements, CAS version, Handbook
of Chemistry and Physics, 75th Ed. Additionally, general principles of organic chemistry are described
in "Organic Chemistry", Thomas Sorrell, University Science Books, Sausalito: 1999, and "March's
Advanced OrganriGeigsaistry”, 5th Ed., Ed.: Smith, M.& and March, JgdeNiey:& Sons, New York:

2001, the epfire, SRNARISALMNICH: Are DIS DY IRSarROsatad Dy yRIRIBREE.109 181.0s described herein,

compounds of the jnvention may 0 tionally be substitutfdlw'th.one or more §gbstituents, such as are

illustrated gﬁér%lff)}/‘aélﬁ%x\lfg?’éz P G At %‘rybﬁtgf RUIaT EIRESass belasses; &ind species of the
invention. [BES]AShsetr Warbint imelieriprylutochitesidsagonst sefandeoxteroid hormones

characterizegiay,iheisailityjo QinthniibkinB-costisob Mmaapiory kxamplesabgiseocorticoid agonists
include, bul 31 Dot NRIES Rt i¥raealianns, CAURARS ARSI REyISRg, frednisolone,

Methylprednisolone, Dexamethasone, Beraméthasone, Triaricinolone, Beclometasone,

FludrocortisBHEHee et PRGOS tErs ri-de Sl pyess s i ahoRids t8f-dna™8020] As used
herein the teknxVadiphatidténod ripasses e tellyis aykytraikemyoaliefinyl aackribfwhich being
optionally s%@;yegaﬁlﬁtkf&r}mﬁ@@% Qa21h-Abnedinareins anyaliyl giommEshers to a saturated

aliphatic hydrocarbon group containing 1-12 (e.g., 1-8,,1-6, or 1-4) carbon atoms. An alkyl group can
be straight %ﬁ?ﬁ%&%é@f%&%% %%{O(# g‘f@%)éﬂrﬁ L%’pos1L #ﬁ% ﬁ ef? but are not limited to, methyl, ethyl, propyl,

isopropyl, H8RliséBueyt kserithery plenib gtgrrisienty Rulindpty cashor- sy RakgPiitcalkyl group can be
substituted {isgs. @ationally, subgiituied) anith: enEaolmate sobstitvants suah As/hglapphospho,

cycloaliphatie Je g.: eusiealkul or.sysloplkanyll heterarycioalinhali fe.g heferagygloalkyl or

heterocycloalkenyl], aryl, heteroaryl, allcoxy, aroyl, heteroaroyl, acyl [e.g., (aliphatic)carbonyl, -
(cycicialiphﬁ‘ffé)}é‘éfﬁ‘jéﬁ% oI IR oty e R It 5?%n%%¥ﬁ’8’,1 EPAR B Y
(cycloallcylatkyireadovityfaerine oreryibsitvers kiohi rohadiratkgaekrovppkimise, [e.g..
(heterocyclpalikyisasboryaming, tbetesreayalordkylrlky Qeasbamdamino, heteroarylcarbonylamino,

heteroaralklylgarb p(}éll%mig a@Im&min gaﬂggn I G 1c1%@e%¥1 i ¢ onyl, WO
2009/0386853&6’%82811 g?ofb’nfﬁ%‘?é’récyé 6§E§rlhminoc%¥%o§'yﬁg§f’ laminocarbonyi, or

heteroarylafHiRGEAIFORRAY - SR HE Ty O aiB AR c AR GRS RISt REAI B, o> evand,
heterocycloaligh&ticatmiriodlisidfonykfecgy|aliphatic<802n}  wuliin w2 Sulfarryhydanfoxy, urea, thiourea,
sulfamoyl, silfamide0%0:£85haxyiRAhameybisyclealiphaticayimirterocycloaliphaticoxy, aryloxy,

heteroaryloxy, aralkyloxy, heteroarylali lkoxycarbaonyl, alkylcarhonyloxy, or hydroxy. Without
limitation, s%ér%léo% i;c\érn%l‘ég 0 %Ou%%%ﬁ%é%g%fﬁso i %ﬂl g%a%%nﬁ%%ﬁ%f’ g%ch as HOOC-alkyl,

alkoxycarbérsirakyieaiier aRepe MG RIS RYERI ST ARk o1 RYHRBSA7IRYE, Hlkoxyalkyl, acylalkyl,
aralkyl, (alkexsranpHatiopkafsuifohyiaiminojaliidigisehias (atlodlis@@-amiino)allcyl), aminoalkyl,
amidoalkyl,h%@g@mggmg}@ﬁ@@&[fmggwsugg,@h@_@in, an "alkenyl" group refers to an
aliphatic carpon group that contains Z'Sa% : -12..2-6, qr. 2-4) carbon atoms and at least one double
bond. Like 5%%[?(%?9?%%%%1 %d%(f%%ﬂ o qﬁggﬁé’t‘;’é&éwgfgq%g ibsr%%}é ’etg‘?aE%?ﬁrﬁfés of an alkenyl group
include, busdfenssh FHREHP A AR YR RYuESH O BIRE PH XESHTT Y Aer ke Hroup can be
optionally sabstityiedwithioneaikyiote, substituikats, stohyvaghwalo, {ihospheaybyslealiphatic [e.g.,
ﬁyC'Oa'ky'l %%Eyﬂgawﬁﬁ?dﬁ;%@gm&%aél i hatis le duheteroryripalirlerDatsipeyaloalkenyl], aryl,
eteroary, gkogézikggﬁya’cylgl %5%?,%%5&%&%%'iaraikenyl, (alkoxyarylyalkenyl,

(sulfonylaminojalkenyl (such as (alkyl-80;-amino)aikenyi), aminoaikenyl, amidoalkenyl,

{cycloaliphatic)alkeny!, or haloalkenyl. :

[6023] As used herein, an "alkyny!" group refers to an aliphatic 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 alkyny! group include, but are not limited to,

propargyl and butynyl. An alkyny! group can be optionally substituted with one or more
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(aliphatic)carbonyl, (cycloaliphatic)carbonyl, or (heterocycloaliphatic)carbonylb nitro, cyano, amido
[e.g., (cycloalkylalkyl)carbonylamino, arylcarbonylamino, aralkylcarbonylamino,
(heterocycloalkyl)carbonylamino, (heterocycloalkylalkyl)carbonylamino, heteroarylcarbonylamino,
heteroaralkylcarbonylamino alkylaminocarbonyl, cycloalkylaminocarbonyl,
heterocycloalkylaminocarbonyl, arylaminocarbonyl, or beteroarylaminocarbonyl], amino [e.g.,
aliphaticaminoygygipaliphaticamino, heterocycloaliphaticamino, or alighgtigsyfamsgamino], sulfonyl
[e.9., alkyl- 39Xl QRlRb Al Q20 A6 AMY R§:Q2&%ﬁﬂﬁ%&ﬁ%ﬁ@ﬁ%&cﬁéﬁ%;}iﬁ%ip'Ourea sullamoyl,

sulfamide, oxo, carboxy, carbamoxl Xr(fjloallphatlcm% oxy, heteroaryloxy,

X tero %oallé)hatlcoxy [i

aralkyloxy, }hestm%‘é{%?’kﬁw oéard ony’iyacﬂéﬁcar%dn)}'%x Sr iy oy, WthGE imitation, some
examples df- Sub@h@ﬁé@lmW@Wlid’ét@w&ﬁalkéﬁﬁm%iﬁcﬁc)ﬁé‘m@ﬁ%u%yl@menyI hydroxyalkenyl,
aralkenyl, (alkexysrlalicamykusiafordamino)alisenyl(sustcanijalkyl-S02@mingalkenyl),
amlnoalke% ?mldgatkenx m%&g}g&lw%&@&ﬁgg&hﬁg h{g@ﬁ&y}tl 990231 As used herein, an

"alkynyl" grouE) refers toan alphatlc carbon (_?rou p th a contains 2-8 (e i 2-12, 2-6, or 2-4) carbon
atoms and HES AR SAR RIS BOAT AR SRR FGRITH: CAMFE L §ﬁ¥ 8PBfanched. Examples of an
alkynyl groaptmcledebbut areleoidivitedtoypiopargyhémddsutynyl. An alkynyl group can be optionally
substituted(K\ggg}ogpgogﬁcmgm,o}(y@l%qp%@@g@q&gﬂg@%gg&%m% substituents such as aroyl,
heteroaroyk1 alkoxax c‘)ﬁgﬁ oall%r% tero%/ar%oal glox eteroa aralkyloxy nitro,

IO @ £ro O t€31'0
carboxy, cyano, sUI 5, mercapto, suftar an ﬁﬁlé |csu?a%

cycloallphaﬁﬁlﬁ%aﬁvmlﬁﬁ‘yﬁ@lﬁ% ﬁﬁm@mﬁ@%@&%&’ﬁﬁb%ﬁ@émﬁw sulfonyl [e.g.,
aliphatic-8QRts:atipaticaainms 02rafray slod phatieSedidhanidedeygor aminocarbonyl,
alkylaminoggrbonyl; alkyleay ba%‘éﬂ?ﬁ‘ EE‘IQn&Y@E%J@ﬂM%ﬁ?}rQQME Igg(geg%g@oalkylamlnocarbonyl

cycloalkylearbonylamlno g%‘ammocar on %?/ carbonylamino, aral qi/lcarbonylamlno

(heterocycl®4 ?éfé%‘iﬂ ?Hﬁ)ot‘é’y@lggfmg ?51?@8?‘@7@}7%%”@@'{% 5%F4lkylcarbonylamino,
heteroarylc@fBéhysnind hordre ter Gamge reimouprtsonydih (revnatsibered asdiifamoyl, sulfamide,

alkoxycarbmo@}mﬁ@»bm@xmy@i@a&@ém@nmmmﬁme&aﬂWt@emeylgraﬁie&awl acyl [e.g.,

(cycloallphatlc)Iclzgrbon Iorighetﬁfag liphatic) m'ta S’si& hatlga 0], sulfoxy, oxo,
carboxy, carb qmo hatlc etero oali atlc groaryE koxy. [0024] As
used hereint&n™" n%ﬁgé’é b‘i‘fﬁ?‘aﬁ"r‘n?’i‘f&&é? it nﬁf"%ﬁ‘r‘i?ﬂrli’ﬂﬁ‘?hmo These terms when

used aloneﬁzmb@nfmmﬁgmnm iariothelkgiouperefeh to Akyatidoygroup such as -N(Rx)-C(0)-R" or
-RC(O) g(F?ﬁﬂoywdﬁ%mmq)wrméta@d%@@ﬂmg(@hﬁ;ﬁ%&m&@&ﬁ&@%sgﬁyv&ﬁﬁ%&ternalIy, wherein
X an re defi am rQups inc amido (such as
alkylcarbonﬂ/ AP gv%arg(ﬁ %Yr?lf?ﬁ%cél%onyg i’f%llfgr&(?f:g& gllpeﬁ1 g rﬁx omzheteroaralkyl)amldo
(heteroaryD&iﬁ%‘@iﬂ‘?&%rocycloalkyl)alkylamldo arylamido, aralkylamido, (cycloalkypalkylamido, or
cycloalkylamids; [08254:Asreised: endin' gmutariinol gip refersitcaRXKR YamilieT@in each of Rx and
RY is Indenﬁaeg@[méxt@mgg%ﬂ @Jma%ley&xakgﬂmh@%mﬁwﬁmmm aliphaticnanyl, araliphatic,
heterocycloal hatlc t%ar yclo oaI| eetgrroar cg(}r}li)oxa/l?su fanl¥,l s[rlflnyl sulfonyl,
(allphatlc)caria iﬁ’ 0(%: o‘éingh Tiic IZ% oaillp atic éllf)lhatl%)car%%h carbonyl,
(arallphatlc%lé@taﬂrl(ﬂipéﬁé%é?ﬁééW@EF@?&ﬁ?B@WPYé(Iﬁ@t’é@é‘?&ﬁ%‘éﬁbﬁ%‘ﬁ@)%f@ﬁéﬁc)carbonyI
(heteroaryl)eathooy;, gi-éhsleroasmiphnticyeadyonylipeachcabwlyich being defined herein and being

optionally S&Q%{g&gg M@%Q mg}gr@gg%mwgg{,g%y@mmo dialkylamino, or arylamino.

When the term "amino"” is nofthe termlnal ugﬁé s d kylcarbonylaming g it is represented by -NR'-,
Rx has the GEF¥HBARTR AL berfrel oéB’(S\fé‘t[ %? RE LTS SEPREFSHSIPIEIANY group used alone or as
part of a largestimsietlasies afatkiie, 2avatiosiite deviamioxgalkyltretes sovlonocyclic (e.g., phenyl);
bicyclic (e.gvrindenylnaphtbaiendieiranydrgoaphibybiteirabydieindsnyt) sndstrexclic (e.g., fluorenyl
WO 2009/0038 ]:P%I/M§&QQ§AQ%%Z%§ tgt@ﬁ;{gg%y@renyl or tetrahydroanthracenyl, anthracenyl) ring
systems in which the monocyclic rlnq sy Vstem is aromatic or at least one of the rings in a bicyclic or

tricyclic rlné@%@teﬁsl?ﬁi’&?ﬁ%ﬁ&“ﬁﬂ%‘ bRy Ah W IR FLEYTIE B &R Jin:Used 2-3 membered
carbocyclic'sinlysi"Feradxaniple, wybenzbilisetgroupnecidies pherpbiusedolidtt-tvo or more 04.8
carbocyclic fagigtiesnhaan] is-eplisnalysubstituted wihanewanmaie apstitents including aliphatic
[e.q., alkyl, alkenyl, or alkynyl]; cycloaliphatic; (cycloaliphatic)aliphatic; heterocycloaliphatic;
(heterocycloaliphatic)aliphatic; aryl; heteroarylg allcoxy; (cycloaliphatic)oxy; (heterocycloaliphatic)oxy;
aryloxy; heteroaryloxy; (araliphatic)oxy; (heteroaraliphatic)oxy; aroyl; heteroaroyl; amino; oxo (on a
non-aromatic carbocyclic ring of a benzofused bicyclic or tricyclic aryl); nitro, carboxy; amido;
acyl(aliphatic)carbonyl;



(cycloaliphatic)carbonyl; ((cycloaliphatic)aliphatic)carbonyl; (araliphatic)carbonyl,
(heterocycloaliphatic)earbonyl; ((heterocycloaliphatic)aliphatic)carbonyl; Or
(heteroaraliphatic)carbonyl]; sulfonyl [e.g., aliphatic-S02- or amino-S02-]; sulfinyl [e.g., aliphatic-S(0)-
or cycloaliphatic-S(0)-]; sulfanyl [e.g., aliphatic-S-]; cyano; halo; hydroxy; mercapto; sulfoxy; urea;
thiourea; sulfarnoyl; sulfamide, or carbamoyl. Alternatively, an aryl can be unsubstituted. [0027]
Non-limiting exgaplesei:substituted aryls include haloaryl [e.g., mongerAistsisaimas p,m-dihaloaryl),

and (trlhal%ra\ﬂr}d{&ﬁrm arykiengardAlioxvearianyRaryl daralihcarhenylaw)aryl, and
(alkoxycarbo ;{ ?’Jnﬁaré‘}!‘%é’r?{’}ga[; i é‘%‘&? Qa%tcé‘r?% g%&ﬁfﬁ (((alkyle '%EQLQ‘%%"’"kYJam'“ocarbO”y')aW'

(alkylcarbon |noar arylaminocarbonyparyl, eroar amino)car onﬁflaryl] aminoaryl
[e.g., ((alkwsa%nwamﬁm)iwmyeemamynwﬁrﬁ@ywmlmféwmmﬁsﬁﬂ?(&%ﬁs%rw (sulfamoyflaryl
[e.g., (aminassdigmyd)any]; Kallyiswigryftasylidayaon) anyliddydeaxy ated)ety kv{alkox)alkyparyl;

(hydroxy)aryl, %r%”é’%% @?X@e@ry (gﬁgﬁg@é amspgagéhxléémngmﬁm&'m)@sra@smms
(((alkylsulfony)amlnoa yharyl; ((heterocycloaliphatic)carb F}fr{ﬂary (al ysulfonyl)allcyparyl

(cyanoalky SRR aRBR ﬁ(%/fl%lﬁ)’ tAiRS e SFBERY & 3Rk (GrH B
p-amino-matkoxyciriiphylarirsanyroipheyanigdrykphdloctrarnindbeyl; or (m (heterocycloallphatle)

o- (alkyl))arY&yJiQQ%ggil@)%%tQ@E%ﬁaﬁﬁha@éﬂ@%x?%&@@rﬁﬁﬁEtﬁ@fuﬁiﬂatﬁ)’%p refers to an aliphatic
group (e.g.,.aCl-4 Pl}lf roug} |s subsltltuted with an arﬁi % l," and "aryl" are
yl'g

defined herel hﬁte mi arafmﬁraf[ ¢ SUCH a8 aﬁw ara roulﬁ ?grg)%c 7y ﬁnfé(? 9] As used
herein, an aafrmr@wsqu@w%fé@whﬁwkyw%aﬁf@i@ mal@%%(h{?iggr@hﬁ)’”%?bmﬂ
2009/0386 8&RPcalAHSRRBMN0 (2 Fthabisis)giitechwithya-aiifdgroupbBoth "alkyl" and "aryl" have

been defineg.abova Oﬁgh%@}g;ﬁj&gf an.aralky Og{%éﬁpﬁyggy#c aUgyI is optionally substituted with
one or more substituents such as a hatic eegtlfﬁﬂ kyl or gu’z% dlng carboxyalkyl,

bydroxyalkﬁegf"rﬁll@&ﬁ?@ VRS ?ﬂf& ‘%)g’%bzﬂ a’i’lc ﬁ(%I’Or cycloalkenyl],
(cycloalkyfialigpitinétEro eyelohibyhatheiétpbyel @amw)awwww Sni::f‘é‘i?tlj‘airilif‘kaIklifil’y’iic)/(:IoaIkyloxy
heterocycloalikdesysaaoxyedelpivardoryatatiieyshetarsaralkylommareyl, heigyoaroyl, nitro,
carboxy, alkoxgcarb%ntyl .alkylcarbonyloxy, amido [e.g., aminocarbonyl, alkylcarbonylamlno
cycloalkylcargonill?amlno (cycloalkylalkyl)carbonylamino, arylcarbonylamino, ar Icarbonylamino,
(heterocyclﬁ?ﬁ@l)éﬁi’dﬁﬂﬁ%ﬁﬁ?ﬁ"p Fféffeﬁ‘g&)fﬂf?gIWP&PR%‘%PBB’HW%%E“W@@%@ Hrbonylamino, or
heteroaralkg'bﬁainbﬂwbahﬁn@{trdyaﬂwﬁéﬂ@rﬂwdmxyteaojh%mefamgy%wslsuIfanyl sulfoxy, urea,

thiourea, sylf4mou gaagm?mgﬁn@)gad%w@m%%%yg@g@@grein a "bicyclic ring system"

e eyt o RSTIRGE SGES Rl T WaINORISIEn 1he two rings have
at least onem%om In C 0 oms In commo cyc IC ring systems mclude

blcycloal|pHﬁYé%“ﬁéO@afbﬁWBﬂélféQI@P%?w&‘&H%Wbﬁ Yedhetsl hakes, bicyclic aryls, and
bicyclic hetgunatyltofQ03ihAsruised(fieteixmateyoialiphatbtvyratp @eoapasses a "cycloalkyl" group
and a cycl%gwl)gyp% Q%{hgﬁwgﬁ@g@glqg@gﬂq&@ )é@g)tggpghg%gyﬁs set forth below. [0032) As
used herein, a cyc Qup q{(e qo or bicyclic (fused or bridged)
ring of 3- 10(125 g‘m% EL%% (r,ya’r ca)noaé d] )E‘%aﬁ}?ﬁ 2 far gYC %ﬁ y’f gﬁ ugsqnclude cyclopropyl, cyclobutyl
cyclopentyI&(@@mowaﬁﬁbﬁﬁﬁﬁﬁﬁm%%yﬁ(ﬁ%ﬁﬂHWWIH%W)% YARYdro-indenyl,
decahydro-fiagdithyti daigyeto]B2deb iy Hiekstal 2o 2jdictkr iy elof3iByinonyl, bicyclo[3.3.2.]decyl,
bicyclo[2.2. m%xbaﬁz%mwm«mm@amw»C(mll%uw %&%&9933] A "cycloalkeny!" group,

as used herein, réfers toa non-aromatic carbocyclic rin of 3 1 @“ﬁ“ . Cgé n atoms having one
or more doﬁ%ﬁ&ﬁ&gﬂg%hﬁ'@wg oF SRS EKeR %rgzu TREN S &L satts %‘C yclohexa-di-enyl,
cycloheptemylkleyltlosctenyl, hexahydro-indenyl, octahydro naphthyl, cyclohexenyl cyclopentenyl,

bicyclo[2.2.glseternd, z@édhiezséﬁ{pe{& iﬂa}ﬂ%ﬁﬂ)éhcﬁ%]”&ml@wl 1efeayelaadkemylcgroup can be
optionally substl teda\eflth EW%‘? substi H@@E&tﬁ%@ spﬁgghg{]hahq 1&{@ g., alkyl, alkenyl, or

alkynyl], cy hatlc cy atlc alphatlc heteroc cloal atic, (heterocycloaliphatic) aliphatic,

aryl, hetero%ﬁ*”}lfl aﬁﬂ(&)‘& E(MBSWHM%%WP%%Q?P&W ﬂﬁﬁﬁ’t‘a@)?&w IBXYF Heteroaryloxy,

(araliphaticyexyyi(heteroaraliphatic)oxy, aroyl, heteroaroyl, amino, amido [e.g.,
[0029] As used herein, an “arallyl” group refers to an alky! group {e.g., 2 Cy4 alkyi group)

7



WO 2009/038681PCDUS2008/010723 (aliphatic)carbonylamino, (cycloaliphatic)carbonylamino,
((cycloaliphatic)aliphatic)carbonylamino, (arypcarbonylamino, (araliphatic)carbonylamino,
(heterocycloaliphatic)carbonylamino, ((heterocycloaliphatic)aliphatic)carbonylamino,
(heteroaryl)carbonylamino, or (heteroaraliphatic)carbonylaminol, nitro, carboxy [e.g., HOOC-,
alkoxycarbonyl, or alkylcarbonyloxy], acyl [e.g., (cycloaliphatic)carbonyi, ((cycloaliphatic)
aliphatic)carbopyl:d@aralighatic)carbonyl, (heterocycloaliphatic)carbonyriusaeesoierz:
((heterocqulmégm@aﬁr@rl&)@%ﬁbg@&ﬂ %ﬁheaﬁﬁ nhﬁtvigzeémawémm&eh@lg hydroxy,

mercapto SUIfOQXI [’an ak ﬂﬂlﬁ/l gl(i)zis Lﬂ? qry azlk Ils 0 t: ni"f/gsqbihgég]@?llx o%lélg?' ie g., alkyl-S-],
a a

sulfoxy urea, thiourea, su ide, 0xo; or As Used ereln the tenn
heterocyclﬁéﬁ@h@ﬁ%@h%ﬁﬁﬁ@ﬁég% %@r@&%bﬁf%@%ﬂﬁ%&%ﬁé@éloalkenyl group, each of

which beingvaptionrily substiuiea asesetfortbrelaly . 003G HAs: Jsed dyekrinyiar heterocycloalkyl" group
refers to a 3:10.m %mprrﬁ%mgmmw f?é%r!;'&yéwsﬁfﬂ ‘&KEP&'&%?M&%@ 181 Q:mempered mono- or

bicyclic) saturate rlng structure, in which one or'more of the ring ‘atoms is a hetefoatom (e.g., N, 0, S,
or combinatiEREhe %%}Fykﬁkat?ﬁtﬁ@%y@?%}ﬁévr&é%?ﬁaﬂ?ﬁrﬁ?@ﬁ‘ﬁqnHﬂﬁé“ﬁ‘r‘ber|dyI piperazyl,
tetrahydropytemykitetoah yporof ineprdebsdionolaaiot y3:tioxokabyty bxizblitpisexazolidyl, momholinyl,
thromorphqiyjmg@g%hxgﬁgp@mf}mrmkﬂg@ayg@gmmmy%mmm@chromenyl octahydroindolyl,

octahydropyri droguinolin cta drobe h|o heneyl 2-oxa-bicyclo[2.2.2]octyl,
l-aza- blcy 3%@% f’ N Wgng éi%(%[%{cf%)ogl; ahar oxa rlcycﬁo[B 3.1.0317]nonyl A

monocycl|d??&@?d@?&@é]k??@%ﬁﬁ%ﬁﬁlﬁ@%@dWH@M)H@H@NW@@ to form structures, such as
tetrahydroiseguindineswhiehsyotrddibeeategatizedasnhiteraarge [0aBRAY, Aciheterocycloalkenyl!”
group, as Llﬁéi@al?i%@!f&is”&@&ﬁﬁ@uﬁ&ko%a BVl oo sIorl0anembgredynane- or bicyclic)

non-aromatic rlng structure having one or more double bonds and wherejn one ‘or more of the ring

atoms is a Het&lo ORIt TRz ¢ blﬁcgﬁ WS &l 8"5‘?‘1"85&& Entéloty dbBiPREfts are numbered
according terstarsidiel Evarhieaingsmapciatire f0DBO v hdtergicsrsl siaikyh oprhietareaycloalkenyl group
can be optippahy sidastituiedmdibiRnre Ofsrare istbsitusats SRR $phospbrealiphatic [e.g., alkyl,
alkenyl, or glyn %1'11(6 )¥ﬁ|‘B%'y&%ﬁ‘&%m(a‘?%%'&x%g%h%%ﬁl%}ﬂh%ﬁ wSIEacysloaliphabe,

(heterocyclo atic hatic, aryl, heteroaryl, alkoxy, (c cloalrphatlc?ﬁoxy (heterocycloaliphatic)oxy,

aryloxy, he@ ‘(‘P Wﬁh%tFé%%}‘%ﬁ‘Bfe%%ﬁb‘ﬁHf?&fﬁW SN TS HRGYE Bmino, amido [e.g.,

(aI|phatlc)cémbbraﬁarﬂfrwomy@@abmmbmmmmeb%@w@ahgﬁamyewo

2000/0386RBE TS 2A0OAT 23:alphatinisarhenyiaminoarisathonianing,

(arallphatlcgcarpor% qi\g %erocggo |Phat5c ﬁ? n &@QAQOE’Q gycl {18.110)
ort

atrphatrc)car onylamrn eroary car on amino, or eteroara atrc amino], nitro,
carboxy [e FOR0BDIGMRE Eﬁrﬁoﬂ&? O*E)‘FQIWI%%RﬁBHy% Teék’:\yf?{él ep(éfﬁ/éf&ﬁiﬁﬂﬁ’ tic)carbonyl,
((cycloaliphatigyatiphatic jeatharmylpdersli phatip)canbniy, thetdedtydvatiphatic)carbonyl,
(heterocycméirahai@p&émr@@@@mqmngar heteyearaliphatisicarbonyilicniil oaeyane, halo, hydroxy,

mercapto, su fo é{k E(ry r sulfonyl], sulfinyl [e.g., alkylsullinyl], sulfanyl [e.g.,
alkylsulfanyf] am1}f/10x gﬂ% ¥§?8I}J e§ glu oyl, sulfamide, oxo, or carbamoyl. 10039] A "heteroaryl"

group, as dgﬁ?ﬁher’elf’?fci‘é?f%ﬁfb ﬁ%ﬁé%}%rj&?fﬁf&ﬁﬁ?&? SRFREEIRIATRC PSRRI ARG 4 to 15 ring
atoms whetgein (epe ©8)movenciidhe vthatams isos keteroatetn (@xgnps & Seicslicembinations thereof)

and in which i mgraggyauge%gywﬁkewcﬁh@rgm%rrg;r @yagr%a%hﬁnaaagb@nyngs in the bicyclic or
tricyclic ring systems is aromatlc A heteroa %d mcludes a b%nzof o& C?zg[t%}/ tem having 2 to 3

rings. For eXAMIE BB SaRsd gratiy it > &858 With o7 membered
heterocyclmh&ﬁéﬂbﬁ&@?@@’(e g., |ndoI|zyI |ndonI |sorndolyl 3H-indolyi, indolinyl, benzo[b]furyl,

benzo[b]thipphgn, tisnatingk; @bﬁ&ﬁmﬂﬂ@dmﬁa@msmmﬁﬁmﬁh eteroasyk at@=azetidinyl, pyridyl,

1Hindazoly],, %’:D(x'en‘?&’ﬁ&bé' 5&?&@5}% 9}?3‘?'&/ gx E&lybnk% agf ggéi&gpgofuryl isoquinolinyl,
benzthlazofyt xanthene, thioxanthene, phenothiazine, n ole enzo|1,3]clioxole, benzo[b]furyl,
penzolblhGBHENITOASEIgh L S AEREAE B POty Buinoly

quinazoly!, bitmmedsl. plsthal dpogirbriizartyl;, Gulasedidalishaainoty hrdbl ditotizploxy,
benzo-1,2,pathigdiazelyl (@ickeBrnanhtosio - 04-Withouhlimitatiengaonocyclic heteroaryls include
furyt, thiophenyl, 2H-pyrrotyl, pyrrotyl, oxazotyl, thazotyl, imidazolyl, pyrazolyt, isoxazolyl, isothiazolyl,
1,3,4-thiadiazotyl, 2H-pyranyl, 4-1-1-pranyt, pyridyl, pyridazyl, pyrimidyl, pyrazolyt, pyrazyt, or
1,3,5-triazyl. Monocyclic heteroaryls are numbered according to standard chemical nomenclature.



10041] Without limitation, bicyclic hereroaryls include indolizyl, indolyl, isoindolyl, 31-1indolyt, indelinyl,
benzo[b]furyl, benzo[b]thiophenyl, quirolinyl, isoquinolinyl, indolizyl, isoindolyl, indolyl, benzo[b]furyt,
bexo[b]thiophenyl, indazotyl, benzimidazyl, benzthiazolyl, purinyl, 4H-quinolizyl, quinolyl, isoquinolyl,
cinnolyl, phthalazyl, quinazolyl, quinoxatyl, 1,8- naphtbyridyl, or pteridyl. Bicyclic heteroaryls are
numbered according to standard chemical nomenclature. WO 2009/038681PCI/13S52008/0111723
[0042] A heterqaryhissaptionally substituted with one or more substitughts:sughas:aliphatic [e.g., alkyl,

?r:lé(taerz]r}g’c%l %l%%%%m%tl&)&grél/éﬁtlg?éﬁ%?}mfmﬁyCclr(l)(z[erogt/liloahphﬁggeroc cloaliphatic)oxy;
aryloxy; hetgf ary xil/t,w(%lr@l1 atﬁgilc%m%m(h (ie(rcgg? %(d%a‘ébnfy, aro@haﬁe%r%é%wné ino; oxo (on a
non-aromatitstsrtistapbiibes e heterotyriis, ﬁﬁglaﬁwﬁ@y@h@@mmgmﬂmemww) carboxy; amide; acyl [
e.g., aliphatiesadasnylrisyaloaliphativieashem:l iR e )ﬁiﬁﬂla&ﬁ%& banyl;
(arallphatlcgés%pn%%@[gﬁjo%%dogﬁg C%%%Pé{bﬂa Wﬂiﬂt? yc(fy I{%wat!jl\%gqr%hatlc)carbonyl or

(heteroaraliphaticjcarbony tICSUﬁ onyl or a minosulfonyl sulflnyl [e.g.,

aliphaticsulfSyF oL PR fRRs iR ﬁ%ﬁ%sﬁfﬁ&ﬁ?ﬁ@ﬁﬁ@’@%ﬁ%‘ﬁﬁé?&mﬁyﬂrﬁ aﬁq%%'aptc sulfoxy; urea;
thiourea; sulfameylckalismidelprcanzamoy] cAlternadisiglyta lnetenodlydyean @ unsubstituted. [0043]

Non- “m't'ngif‘aééfm%ﬁc%@éﬁ)%ﬁyi?@a %t@rpwl%@alyﬁ@dpplmh@wwg% 1I§r g(omono and

di- (halo)hetergar é]é C >§yi roarx ie alko carbo gaeeroaryl oheteroaryl;
amlnoheteroarari)( gé ngi uﬁ‘llo an'?m k?ﬁet%r(%r)a/?l aﬁdgf mIlky1)?;{{r{f”i|(r’1o eatmrgaryl]
(amido)hetdP8atly [ Bsechii ﬁ&d&?ﬁ@ﬁﬂh@f@?@ﬁ%ﬁ“{’(& Ky B2BRRF PR i Petdealinyl,

((((alkylhamne)aty ianinegarataypheieroa of((heickoiapdyninn) sardanyd)hete roaryl,
aheterocyclgaliphatic)carbonypheteroaryl, and ((alkylcarbonyl)amino)heteroaryl];

(cyanoalky eft%eteroaryl (alkoxy)heteroaryl; (sulfamoyl)heteroaryl [e.g., (aminosulfonyl)heteroaryl];
(sulfonyl)hefEHFAn/A 8% h(‘ﬂéfﬂll§u%ﬁ’§ﬁ¥fé‘f%%’érﬁfumﬁﬁfﬁ%ﬁ<yéH’@fﬁ Iﬁij>}f“’(511&5xyalkypheteroaryl
(hydroxy)heteybafipss earhoseidtkgp hete tbaryhigdiaikyambiorikyhetedomyt;
(heterocyc)aaimla@ti@);he&er@a@rlﬂ&y@p@&pﬂgﬂ@h@t@ﬁ@@@ba@ﬁr@@kw)hﬁ@@aryl

(((alkylsulfo%amrggg é()é%eégg%% /; Og(ﬂlky qu ah?me] %ar noalkyl)heteroaryl;
(acyl)heteroaryl ?‘ Ikylcarbony! g etero ete oar ﬁ%ﬁ)aﬁ(y éteroaryl [e.g.,
tr|hanaIkylﬁﬁf@‘rﬁg?ﬁﬂra(‘@bﬂ‘"flﬂdiﬂ@fé’ ola‘?éh ﬁltg’é“&’lh Ryt gretaias used herein,

refers to anisphéditig.growpdoey. tmmmialkybgmwb)abhw@@ijbstatuwdcwmmaﬂeteroaryl group.
"Aliphatic,” ;aeykr mmﬁﬁrﬁa@ya@%@@ﬁ%@ﬂ%@%@[@%ﬁ}&mmﬁsﬁr@@ralkyl group, as used

herein, refers n alk ou 4 al t at Is subst ith 2 heteroaryl group.
'‘Both’ alkyl a%l% etezr}({)g% a\r}g ézeor}f d If: %CH%EQBQ{/ k\qhaézraé?écgfa E}Jﬁ o t%onaﬁﬁy substituted with

one or moré%ﬁ’ﬁ%ﬁl?tléﬁfg’bﬁ%za%ddﬂ@ﬁ(}ﬁﬂ@ﬁﬁgl @arﬁ@%x}alwmﬁﬁﬁwmcwlﬁéloalkyl such as
trifluorometiayl)y edkenisai kyid pbycibaliiyty (cyctoaikypatkytutieteracysibaliyditheterocycloalkyl)alkyl,
WO 2009/03836845&DYS2008/010423.apvheteroaryl, allcoxy, cycloalkyloxy, heterocycloalkyloxy,

aryloxy, he ryloxy, aralkylo rlfteroaralk Xy, aro heteroaroyl rtr erX alkoxycarbonyl,
alkylcarbonﬁ(%@/ agmér%tgéoacﬁg)(()ng hg ﬁ{: Ssrff/ eérgmrgrrl%ﬂcr%//%:élroa?ky carbor ony ?o Y

(cycloalkylalRyTyeaBehgrtiAbrIaYsiis arptniAaAinBr T BIR e AD G AaRTIhEG ore dOu‘ﬂe
(heterocyclaalky)earerylami nomtre tanbe yeloaleylalk ybearhenytamingg heigroarylcarbonylamino,

heteroafa'kMGQJRBWLﬂHHQ?u&Y%%Q@IQﬂMQ&Q%%%é@@%%@ﬂ%g%ﬂé&&iﬂﬁ&ﬂmﬁ%ﬁoxy’ urea,

thiourea, sulfamoyl, sulfamide, oxo, or carbamoyl.
nomenclature.

[00381 A heterocycloaliy] or heterocyeloalkenyl group can be optionally subsiituted with
one or Tnore substituents such as phosphor, aiiphatir; ie.g.. alkyl, alkenyi, or allkkynyi],
cycloaliphatic, (cycloaliphatic)aliphatic, heterocycloaliphatic, {(heterocycloaliphatic)aliphatic,
aryl, heteroaryl, alkoxy, (cycloaliphaticloxy, (heterocycloaliphatic)oxy, aryloxy,
heteroaryloxy, {aratiphaticloxy, (beteroaraliphatic)oxy, aroyl, heteroaroyl, amine, amido

[e.g., (aliphatic)carbonylamino, (cycloaliphatic)carbonyiamine, ({cycloaliphatic)

9



[0046] As used herein, "cyclic moiety" and "cyclic group” refer to mono-, bi-, and tri-cyclic ring systems
including cycloaliphatic, heterocycloaliphatic, aryl, or heteroaryl, each of which has been previously
defined. [0047] As used herein, a "bridged bicyclic ring system' refers to a bicyclic heterocyclicalipahtic
ring system or bicyclic cycloaliphatic ring system in which the rings are bridged, Examples of bridged
bicyclic ring systems include, but are not limited to, adamantanyl; norbomanyl, bicyclo[3.2.1]octyl,

bicyclo[2.2.21aglybRigMeo[3.3. 1]nonyl, bicyclo[3.2.3)nonyl, 2-oxabicyglofz:2wlaeiy.
1-azabioyclg(Za 2ot AR IRIak2 Asi\Anehaerdinsastiuelol 3.1 03 Tinonyl. A bridged

bicyclic rin%s stem can be o ag}on I r more suk%%%it%lerlts such as alkyl (including
f

substituted with.one
carboxyalkyl' ef/%‘i“’ﬁ;&/agﬁ{?ﬁcs %’ﬁ@%‘lﬁlﬁr L?;ﬁr%?\#?g[]ﬁ}%‘r%lc eatlff)ﬁsfigﬁ(%nypf AkRiyl, cycloalkyl,
ﬁlcycloalky:ﬁ@gﬁe%ﬁ&iwlﬁawmﬁﬁé&%%@mﬁaﬁym Héaiﬁfaﬁﬂ’ffa[k@lx%, cycloalk;l/loxy,
eterocyc XYk YaKYn N ESCEOBAY: ¥ CYHIKYE, ) S0 exyhangyl, heteroaroyl, nitro,
carboxy, alkox arbon |, alkylc: A v : ng,..
cycioalkylegggﬂ%;rga%ﬁgﬁ%g@i@?@%{l@iﬁ%ﬁgﬁéﬁ%}%ﬂgé%%,g}gﬁa;%g:arbonyIamino,
(heterocycl e A HRERSEY IR PEIRY q Het@fd&ryf¢arbonylamino,
heteroaralkijcarho nylamincyityan ;. hattk vivytroxioracykeivesthpithralldy|sulfamyhl Sulfoxy, urea,
thiourea, sulfamoml SUKRMNLENAXQuRE SR RaMANKL:100481A5 Useahherain. ap "acyl” group refers to a

formyl group or Rx-EC(O)- (such as alkyl-C(0)-, also referred to as "allcylearbonyl") where Rx and "alky!"
have been aaéﬁarﬁxé‘a'previously. Acetyl and pivaloyl are examples of acyl groups. [0049] As used herein,
an "aroyl" oitABterbHiaqIrarEferts anvary e to)-refFE e B PRarC(DRYheERAvald heteroaryl portion

of the aroylzhederorrayt istopfianaty subsiifieshas: previetshrdetined. {Q0kE}Astsed herein, an

alkoxy” grg% % rRiey Sst%r%n?cll%'ﬁQﬁs%Q};iziQQ i valy hhas-ResnAsnsapIsvioysly, WO

2009/038681PCT/US2008/010723 [0051] As used.herein, a “tarbamoyl" group refers to a group
having the SIS0 CEE REX RV BPINRE GOTGYRY, Wk SVERT RS AR0RY ndveB8&h defined above
and le can bewliphiatics, arglzadvatiphegieysratérytycioafpatich trewsroziey riwdterdaraliphatic. [0052]
As used hepgith Rcloasbaxyo g R #88IS dowe DR ElimnO Rt a M ipiRG{ RMiewhen used as a
terminal group: 970C(0) GIO)05 Whan esel 3 an Rtermal up. [9053) A5 yss herein, a
haloallpha%c group refers to an ali hitic group substituted W[ifgﬁ 1-3 %a ogen. For %stance, the term

haloallcy! irfIiaEY S i@?ﬁ)‘ﬁ’bol’@ﬁ}\%.%%ﬁgﬂﬁ&@ﬁ%%@%ﬁ”é‘fﬁ% Lo EaRkeYYPslptefers to -SR. [0055] As
used hereinpé&gylféirgrovpehafdrsipl-8R8HYb Lx8O3RxWirely U Seid telyhiralytont5(0)3- when used
internally. Isoquinelinyl, benzthiazolyl, xanthene, thioxanthene, phenothiazine, dihydroindole,

benzof 1,31dioxole, benzo[blfuryl, benzo[blthiophenyl, indazolyl, benzimidazoivi,

benzthiazolyl, puryl, cinnolyl, quinolyl, quinazolylcinnolyl, phthalazyl, guinazolyl,

guinoxalyl, isoquinelyl, 4H-guinolizyl, benzo-1,2,5-thiadiazolyl, or 1,8-naphthyridyl.

[66401 Without limitation, monocyclic heteroaryls include furyl, thiophenyl, 2H-pyrrolyl,

pyrrolyl, oxazolyl, thazolyl, imidazotyl, pyrazolyl, isoxazolyl, isothiazolyl, 1,3,4-thiadiazolyl,

2H-pyranyl, 4-H-pranyl, pyridyl, pyridazyl, pyrimidyl, pyrazolyi, pyrazyi, or 1,3,5-triazyl.

Monocyclic heteroaryls are numbered according ttc standard chemical nomenclature.

[0041] Without limitation, bicyelic heteroaryls include indolizyl, indolyl, isoindolyl, 3H-

indolyl, indolinyl, benzo[bifuryl, benzo[f]thiophenyl, guinolinyl, isoquinolinyl, indolizyl,

isoindelyl, indolyl, benzolb]furyl, bexo[blthiophenyl, indazolyl, benzimidazyl, benzthiazolyl,

" purinyl, ‘ ' '
4H-quinolizyl, quinelyl, isoquinolyl, cinnolyl, phthalazyl, guinazolyl, quinoxalyi, 1,8-
naphthyridyl, or pteridyl. Bicyclic heteroaryls are numbered according to standard chemical

nomenclature,

10



(0056] As used herein, a "sulfamide" group refers to the structure -NRx-S(0)2-N7RYR2 when used
terminally and -Nle-S(0)2-NR"- when used internally, wherein Rx, RY, and Rz have been defined
above. [0057] As used herein, a "sulfonamide group refers to the structure -S(0)2-NRxRY or
4.4Rx-5(0)2-122 when used terminally; or -S(0)2-NRx- or -NRx -S(0)2- when used internally, wherein
Rx, le, and R2 are defined abave. [0058] As used herein a "sulfanyl" group refers to -S-R'< when used
terminally and %W@%éed internally, wherein Rx has been definedabaxeFx@mples of sulfanyls

include a“pgza SA%JQ%RD% ?o,%nvas%sfﬁm&r&agAﬁ%ecrLQQQ%L&&U&%%M@@@@H”WI group

refers to -S(0)-Rx when used terminally and - g when used internally, wherein Rx has been defined

above. Exe %te%%&#fﬁ%lg%ﬂw?ﬁ]cﬁ?&@%@ﬂ%% 6P ARIPEB)  {oy cloaliphatic(aliphatic))-S(0)-,
cycloalkyl-$¢@¥Fqdyetetpbydiobkphatick8 [tk etarioary FS(Otecontiedike:y[0060] As used herein, a

"sulfonyl" g(gggg@égg&%@(%ﬁ@%ﬁ&ﬁg@xgem@i@@lm@g}daﬁ@p(a\ﬂéﬁm@@@internally, wherein Rx
has been d flned aé’% % Exem ?%%%ﬂfo S |n lude aki atlc S&%Z §(r I -S(0)3-,
atic-

(cycloaliph |cfacf|pah g‘(}’)fi Cyc oallp atic- ]§ 0%0 %%el}%léfgpaflp% 6)§ heteroaryl-S(0)2-,
(cycloal|phé‘ﬁ@(&?ﬁ%&@(ﬁ&ﬂf&t‘?@w@@)‘?%ﬁlﬂﬁé%%@%ﬁﬁ@%m@é@h%lh‘* &"sulfoxy™ group refers to
-O-SO-R’ oahﬁﬁﬁecﬁmnyheiyc&t&aﬂhtejﬂ)auambya([dycmaﬁ(ﬂ)am}aﬁﬁﬁ@t)e&awm used internally, where Rx

has been d&fggﬁqaﬁg{/&%m@p ﬁ)gg eEei0Bnbalogen™ or "halo” group refers to fluorine, chlorine,
bromine or jodine. WO 2009/0386 lPC U82008/ 107 3 % 63‘1A§f| %jnq(?reln an

"alkoxycardSHAe K HRA AR EHREIHISSET IR M FEFRAE CHRRW HEHE i Eonnection with
another grodiphatfersitovagrouprsutsndk @ﬂ@@@e@(@lp@%@l% YigeeyHerein, an "alkoxyalkyl" refers

to an alkyl greuRisuahnas; alll-S-alkyaiovhersin;alkdbrshgen defined-aheyai IHA65] As used herein,
a "carbonyl fefel too%%ﬁ}qo@@eééty A NC16 10 ARG AR, [y =0. 10067] As used herein, the

|
term' phosprﬁo refers to osphlnates and ph pho osphonates. Examples of phosi)hlnates and

phosphonat@&iicliige-lip @)%WiWﬁéFéhﬁt‘lf\“F" ARt A A RAR  Heteroaryloxy,

(cycloaliphaticyoxand deterobyetoatifi hatidoxharyhahé lemapfceyeidatiphistzoarydmino.
cyanoheteroaryl; aminoheteroaryl {e.g., ((alkylsulfonyl)amino)heteroaryl and I
({dialicyDamino)heteroaryl]; (amido)heteroaryl [e.g., aminocarbonylheteroaryl,
{{alkylcarbonyl}amino)hetercaryl, (({{alkyhamino)alkyljaminocarbonylheteroaryl,
{{{(heteroarylyamino)carbonyhheteroaryl, {(heterocycloaliphatic)carbonyl}heteroaryl, and
({(alkylearbonyl)amino)heteroaryl]; (cyanoalkyl)heteroaryl; (alkoxy)heteroaryl;
(sulfamoylheteroaryl [e.g., (aminosulfonyl)heteroaryl]; (sulfonyhheteroaryi fe g.,
(alkyisulfonyDheteroaryl}; (hydroxyalkyhheteroaryl; (alkoxyalkyl)heteroaryl;
(hydroxy)heteroaryl; ({carboxy)alkyhheteroaryl; (((dialkylyaminojalkyl|heteroaryl,
{(heterocycloaliphatic)heteroaryl; (cycloaliphatic)heteroaryl; (nitroalkyl)heteroaryl;
(({alkylsulfonylaming)alkylheteroaryl; ({alkylsulfonyljalkyljheteroaryl;
{cyanoalkyl}heteroaryl; (acyDheteroaryife.g., (alifylcarbonyl)heteroaryi}; (aileyDheteroaryl,
and {haloalkyl)heteroaryl [e.g., trihaloalkylheteroaryi].
[0644] A "heteroaraliphatic (such as a heteroaralkyl group} as used herein, refers to an
aliphatic group (e.g.. a Ci.4 alky! group) that is substituted with a heteroary! group.
" Aliphatic,” "alkyl," and "heteroaryl" have been defined above.
[0045] A heteroaralkyl" group, as used herein, refers to an alkyl group (e.g., 2 Cy. alkyl
group) that is substituted with a heteroaryl group. ‘Both "alkyl" and "heteroary!” have been
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, (cycloalicyl)alicyl, heterocycloalkyl, (heterocycloalkyl)alkyl,
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[00681 As used herein, an "aminoalkyl" refers to the structure (Rx)2N-alkyl-. [0069] As used herein, a
"cyanoalkyl" refers to the structure (NC)-alkyl-. [0070] As used herein, a "urea" group refers to the
structure -NRx-CO-NRYRz and a "thiourea" group refers to the structure -NRx-CS-NRYRz when used
terminally and -NRxCO-NRY- or -NRx-CS-NRY- when used internally, wherein Rx, RY, and le have
been defined above. [0071] As used herein, a "guanidine" group refers to the structure
-N=C(N(RXRYRNR»)x63:0r -NRx-C(=1.4RX)NRXRY wherein Rx andsRy¥ haveaeen defined above
10072] AS useeGin B S, AIYACL dEHR JBIRIRIBINESKUEHRGTAGRINRXRY) wherein

Rx and R." have been defined above: 3] In gi}en,er , the term ™vicinal" reférs to the placement of

substituent& SR PG T UL Ky BBFHISYe EEh6H RO K¥EFaHhe substituents are attached
to adjacentadarbohcatbrms. 0074 irnge Abralatvetermrd goniimil referyimnthe placement of substituents

on a group {hatiieiuaes teoaiimS, carbeR Mamsovhetein:tha gubsituents are attached to the same
carbon atorp 007516l'lhe1ter s "terminally" angégﬂctqg&alg;r%efeq a'i%’z‘ihe location of a group within a
t

substituent.l}& g[Pg Cﬁ) IS e?(ﬁ%ﬁncgiy\i/v en't 38% pis resent at the ena of the substituent not further

bonded to thiéeressysidtvetteRndistsnticiierroabuR) P, SURROTOTC- 4Ky s e Bxample of a
carbo_xy grcau@mseﬂﬁmmfmaljyma grotipasufaing) whendhegroupaspiegent in the middle of a
substiuen ghie sl siuce Aloleatboni(e Al CO o glh OO and
alkylcarboxyaryl (e.qg., alkyl- -aryl- or alky1- -aryt-) are examples of carboxy groups use
internally. Wé%ﬁ‘%%‘é’%’é&%é%&%%%&ﬁ?&@%gl@’déﬁé%feﬁ%ﬁ%in‘f%“%‘ﬁblﬁﬁuc chain" refers
to a branchied erestresigrsiliftiatié group (e.g., alkyl groups, alkenyl groups, or alkynyl groups). A
straight alipbaitg chainhastie stepies{ldi2lnmyhase risel- &2 etianched aliphatic chain is a
straight aliphatic chain. that is substituted.with one or.mare ali ¢ aroups. A branched aliphatic chain
s the srubLT éﬁé@ﬁﬁ%&r%ssnrs.fr?a%fs%% O however, O

shall be anZifshti i btdesd Rl ihei e REl T A fFHRR R HECincludes alkyl chains,
alkenyl chaidspanghelllopnydrehainsicveld?e alkyty! altienipl 28] @lidy mdyaled defimedyabove. 10077] The
Khrgse "Qt?@é&%uﬁwﬁyﬁ%eﬂéjaibﬂ%g[m_@i}&%@ge‘%@&YcWiﬂﬂﬁb{?lﬁt‘?ﬁ@ "s_ubstciitutc_aﬂ or unsubstituted."
s described herejn, compounds.of the inven ;eptiona substituted with one or more
substituent§” as%%’ﬁ@%%r@%ﬂ%t?‘a%%é%ﬁé[}g i&"tfa‘%%g'ggaor%%?ré&xgrﬁp”. ééd%gﬁf%gﬁ:f&lar classes,
subclassess¥ifh spebiestrai SERAEfBhY KsoaestiBEFveiBir b aridhle 6 RIkdRe, and R3, and other
variables comtainedkin fetmijardeadibediheeth enddmpassispedifie.greltpsyisuch as alkyl and aryl.

Unless Oth‘%%@%h?ﬁ%%o%%ﬂﬂﬁhﬁe%?&%&a%ﬁ%&Jﬁ%}b@a‘fﬁﬁ%@!ﬁ?a@h Rerahd R3, and other

variables contained 1i 5 e{n can be OEtIO xsu ?tltutgd with one or ?re substituents described

I
herein. EachSiHSHEERESTY: J5EEFHE %])FOL% 1 RHREY SPHCRRIY LUBAEHIEY with one to three of halo,

cyano, oxo hefekesiknpdrogylabairioarit e Emyareytloaliphaftonserbdyeloaiiatic, heteroaryl,
haloalkyl, apgialkarhorar instanbenyaimaik\dygrailiyicandagistihstituted with alkylsulfanyl and the

alkylsuIfan){ng&ﬁ@gg}i&gﬁ}&ﬁ%@%ﬁ@ﬂgwn@ gggg}chjbg%ﬁxgno, oxo, alkoxy, hydroxy,
S

amino, nitro, aryl, haloalkyl, and alk an additional example, the cycloalkyl portion of a

(cycloalkyI)@FﬁSﬁﬁﬁ?‘Hiﬁ%’ﬁ%ﬁ%@%‘ ﬁéﬂ%ﬁﬁ%ﬁb"é{ﬁﬂlﬁé‘&f\ﬁﬁ? ¥fhree of halo, cyano, alkoxy,
hydroxy, nitreserhartdediopin deniikdylicwihviod elikbryngrorps. aeo boudrd toathe memsetatom or adjacent
atoms, the fwoiallRegy sgrewRseaANHetMAstifgntogethernwihic.atemis) o which they are bound.

[6048] As used herein, an "acyl" group refers to a formyl group or R*-C(O)- (such as
alkyl-C(0)-, also referred to as "alkylcarbonyl") where R* and "alkyl" have been defined
previously. Acetyl and pivaloyl are examples of acyl groups.

[6049] As used herein, an "aroy!" or "heteroaroyl” refers to an aryl-C{O)- or 2
heteroaryt-C(O}-. The aryl and heteroaryl portion'of the aroyl or hetercaroyl is optionally
substituied as previously defined.

[6050] As used herein, an "alkoxy" group refers to an alky!-O- group where "allcy!” has

been defined previously.
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100781 In general, the term "substituted," whether preceded by the tenii "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 hggsubsiilated with more than one substituent selected framsangpeeitied group, the
substituentgasy pe.gither thei same.-ensiferastpiavery NosioRy A ingssuhstituent, such as a
heterocyclog| G b her ring,, suc lo |10 .form a. spiro-bicyclic ring
system, e.d@%}g{ﬁ\ﬁﬁéﬁéﬁare \ ‘682%9%%%16_ 15&&%%%%%%78?(%%% %gr?gepagardn%ngﬁnatom. As one of
ordinary skilf RheiaR WHIFFEEEYInZE ComiAEtIoHS BREantitochRS eHwERHed by this invention are
those combiationssthat! tesult, in'thedoyneaiup ofstableopehepically-faasiiie compounds. [0079] The
phrase "stable @fchemically:feasiblen assedNee . refeimie compaunds Ahatasm not substantially
altered when subjected to conditions to allow for their production, detection, and preferably their
recovery, pHfiffitation, and use for one or more of the purposes disclosed herein. In some
embodimenf§istaisiesebreyoun haioshbanc sy e s o eomipbareisionabttistss vk substantially
altered whenskepi-at artempereiur efd8doariesshitthe absence,of moisture or other chemically

reactive cor[%jgi ns, for at least aa.,}ggr%tgo%g %Q%}.ﬁgqs@erein, an "effective amount" is defined as the
amount required to confer a tﬁerapeutlc effect on the treated patjent, and is typically determined based

on age, surtfi&laréa s HeR§HirahdEENFEEHEEIRE patieht” THe e hBIAErERIE VY dosages for animals

and humanss{@asetkonsaditligragis. per meter squared of body surface) is described by Freireich et al.,
ﬁa_ntr:]er Cg%ﬁfﬁﬂeﬁ:sfﬁ%-hégh,?a]@u@a%ﬁ@f g&q]w&%@_elg@lﬁ@@am@_m\be@m%ﬁw _ e\t?fegzterineﬂ from
eight and weight of the patient. See,.e.g., Sclentific Tables, Gei ymacewticals, Ardsley, New
York, 537 (1 %3?"}&%"‘5 %§ F%ir%?%éﬁ%n’t“%?eﬁ%&n?ﬁ?g%\n“‘%% fﬁ%}éﬁ’ziﬁngmé%%n%aéﬁ . [00821 Unless
otherwise statedefirtiabarés depicted herein are also meant to include all isomeric (e.g., enantiomeric,
diastereomeisyianssgegimetic {0sudhbniandmatanaitinmsiefthesteusioreMoExample, the R and S
Conflgura“_Q&%ﬁ%(@%cﬂzﬂmm&g@%@ngﬁmffo@(@%@_aagme-@asbg. ispmeLs: ARchiAy,and (E)
conformational isomers. Therg]‘ore,isln e stereochemical isomers as well as enantiometic,
diastereom&AEHAY deofeficsr dhHfbiLtional) mixtures of the present compounds are within the
scope of théfsfentionsdhtess oitdiwidomtmatienlitatiomene femigaims sshtbounds of the
invention argmwithin therseppeiefdhimwptianioidditibnallyslinigss othemisastated, structures
depicted heaﬁ‘?ﬂﬂafi‘i%»%}?l&ﬁﬁﬁﬂ%%if‘%%@, compgunds that differ only in the presence of one or more

isotopically enriched atoms. For example, compounds having the present structures except for the

replacemerP&Phy droieh B adutEHi’ GFIRITIRTSP IR bl ACEMBRT BFA LS by a 13C- or
"C-enrichedarbyonrarediitiinathe wWoope BT thidinydritiss 2Sueh Bompenrdtiarewseful, for example, as

analytical topim&y-ppakessimbialogitalassaysprasinpapg ticoagenisa BHSBMACEUTICAL
COMPOS'&%?%%J%Q@%LHJ%&B%%%Q@E8?/-39;EQQE fficacious insulin sensitizing compounds must
a

have high activity, and conversely, th compounds having reduced PRARYy activity would WO

209108681 885PJU 258 AF107 23 10 e SR B8N SERStZING AHVAT e #ATy to this belief,
thiazolidinedithe sbenpeuindsmofitherpreseRt invéntivtefiral ahiguekreffidetivelinntreating hypertension,
diabetes, a%&gglﬁgﬁm@ggﬂﬂ@gm@ﬂ@@gﬁ@g@@f@&gﬁ@ﬁ@ﬁﬁ@@@@nzyyith PPARYy. [0083] Without

wishing to be bound by theory, it is believed that metabolic llr§ mation is a central cause of the
numerous fg@%ﬁ@&%&ﬁ%ﬁ%ﬁé‘%ﬂﬁgﬁ&éﬁl %‘éﬁo}%% fabetes and in fa’mmatory diseases. It is further

believed thétrabBiidmenieHarbithe presatitiiyéation function to prevent hypertension, diabetes,
and inflamnatany diseasasrvia a'mitocHandakinechaniorR Fortherhalesiacestde dose limiting side
effects due {0 PRARyINERESHON areyedused ineampamndsat leRigsanidnyaniion, especially
steroselective isomers, Egkhe comp,%nds of fgi{mulgrgu%rg fpijgt@%u%%%g%g)r .tre%ggll%nkéy{gertensmn,

diabetes, ahtt fftaniiatory ¢ Tadasages or orins,
iodine.
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[0084] Additionally, since the thiazolidinedione analogues of the present invention function via a
mitochondrial mechanism, the compounds of formula | are useful in treating or preventing all of the
disease states wherein metabolic inflammation is the basis of the pathology. [0085] Furthermore since
the dose limiting side effects due to PPARYy interaction are reduced in compounds of the present
invention; especially steroselective isomers, the compounds of formula | when used in combination
with a glucocottigedthagenist can be used for treating inflammatory diseasesedsensric Compositions
[0086] The rgsentinventioapiavides: phasmacauticnlconpgsiiens,thatarecusefy| for treating
phamace A e A T e ety selected from
H, halo, aliéﬁ%ﬁi’, A dssidsxsi iR PR IREATiETiR AnaiaTkey e bptRdily distituted with 1-3 of
halo. 17 W:&669103868:RGIEdS2808/010723 [0088] R2 is halo, hydroxy, or optionally substituted
aliphatic, a@@&? iﬁsms&rhag@@dgggbﬁggggﬂg@Joﬁ@pxo. [0089] R3 is H

[0066] As used herein, an "oxo" refers to =G.

I0067]  As used herein, the term "phospho" refers to phosphinates and phosphonates,

Examples of phosphinates and phosphonates inciude -P(O)R},, wherein R” is aliphatic,

alkoxy, arvloxy, heteroaryloxy, {cycloaliphatic)oxy, (heterocvecloaliphaticyoxy aryl,

heteroaryl, cycloaliphatic or amino.

{0068] As used herein, an "aminoalkyl" refers to the structure (R*},N-alicyl-.

[8069] As used herein, a "cyanoalkyl” refers to the structure (INCl-allcyl-.

[0070] As used herein, a "urea” group refers to the structure -NR*-CO-NR 'R and =

"thiourea" group refers to the structure “NR*-CS-NR*R* when used terminally and -NR*-

CO-NRY- or '

NRECS-NRY- when used internaily, wherein RX, RY, and R have been defined above.

[0071] As used herein, a "guanidine” group refers to the structure -N=C(N(R*RY)IN(R*RY)

or

NR*-C(=NR™NR*RY wherein R* and R” have been defined above.

(60721 As used herein, the term "amidino” group refers to the structure -C=(NRXINER*R™)

wherein R” and R have been defined above,

[0073] In general, the term "vicinal" refers to the placement of substituents on a group that

includes two or more carbon atoms, wherein the substiments are attached to adjacent carbon

atorns.

[0074] In general, the term "geminal” refers to the placement of substituents on a group that

includes two or more carbon atoms, wherein the s;ubstituents 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 prasent at the end of the sabstituent not

further bonded to the rest of the chemical structure. Carboxyalleyl, L., RXO(O)C—alkyE is an

example of & carboxy group used terminally. A group is internal when the group is present in

the middie of a substituent of the chemical structure, Alkylcarboxy (e.g., alikyl-C{O}0- or

alkyl-OC(0}-) and alkylearboxyaryl {(e.g., alkyi-C(0)O-aryl- or alkyl-O(CO)-aryl-) are

examples of carboxy groups used internally.
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[0090] Ring A is phenyl [0091] In several embodiments, R.1 is H. In some embodiments, Ri is halo,
such as F or Cl. In some embodiments, R1 is an aliphatic optionally substituted with 1-3 halo. For
instance, R1 specific embodiments, Rl is . R, is alkoxy. For instance, R.1 is methoxy, ethoxy, or -0-
isopropyl. In still other embodiments, 8.1 is alkoxy substitiuted with 1-3 halo. For instance, R., is
-OCHF2 or -0CF3. In each of the foregoing embodiments, RI can be is substituted at the ortho, meta,

or pan positionndhagRhgnyl ring. In certain embodiments, R., is sulstitutashad;frg para or meta

position on Ha%@hanxLémré;ﬁl%Z]au;mw@lne%b@pmeaaggaﬁ&dﬁswmmta@m@n@@ap@ﬁIments R4 is halo,
such as F or CI. In some embodiments. R4 is an a a}ic (1943 on II sugﬁut%ed with 1-3 halo, For

instance, R(4gs68‘é’ﬁﬁogﬁﬁb%lﬁﬁ?ﬁéﬁf’§’pﬁﬁrl511'{?5'11@% ns a‘ﬁ B BRI Bhoxy, ethoxy, or -O-

isopropyl. Istrstiitrother embodiments, R4 is alkoxy substltluted with 1-3 halo. For instance, R4 is
-OCHF2 orf0053. ineach oftheferagaiag embodiments siidd cantaadsiauhsiitisted at the ortho, meta,
or pare F’OS't'z??tOth@]i pongrc% lx{é?gah&ci%%!f@l ‘Z:‘}Q%%B%'at& aﬁsé%h%&{l?é&é%%e&r&&me para or meta

position on the | phenylring. In some‘em ts, Riand R4 are different substituents. In still other

embodiments QRiarithes R rodrrensenily s HIERESEAT A PLRRIE STtFo BRTEYHs Gihalh s 40is aliphatic, R4 is
other than Hipf200 oty seadsat enalatinae NTée cachigfiRicandiR4cisdexddipé nigemtly selected from H,

halo, aliphafic.,; ﬂ&ﬂk%ﬁ Wﬁéﬂaﬁgﬁ@U&?Q@iﬁ&%ﬂlk%@i?@%@@@ﬁ%@ﬂbﬁ@wtw with 1-3 of halo,
provided that when one of anq R4.is H t tthe ther is notb?tr&){hl[(go In several embodiments,

each of RI Ad R4’ @el%%sﬁeﬁ%fwnﬁflyssél eStc1 & rgmus ﬁtei aﬁﬁpﬁﬁ tic, and alke oxy, wherein the aliphatic
and alrkoxy shstispitioralhyuseistrditetisptering é?@&l@?’ﬁ?@%&éﬂ%ﬁéﬁ%ﬁéﬁ’ﬁﬁé of Rl and 12.4 is H that
the other isopaéRtsubstitiiediat shed poistion:ofthe phienyl{0036}ha serveddl embodiments, R2 is

hydrogen, haloe VS ar AR ARk SBSULIRAC. Gphalco el sramAleaR2 i an optonall

substituted straight or branched kyl, an optionally substitated stral%ht or branched C2_6

alkenyl, or & GBEOAER- b e %hgfgﬁ?dolﬁ%ﬁ%‘ﬁ&d" B RIRT RN OtFEY &amples, R.2iS a C
1.6 aliphatidesptionathyisahstitntetspvittid efoimyrdrusheptlidlend arpthnleseaipleise R2es a C1.6 alkyl

optionally S&@@UM@%M&& EM&WF K Sevanet pthey, @@@me@o&eﬁa}mmw, propyl, isopropyl,
butyl, tert- b% ;%4% SHGl /gS%9084%%;%;2%@%%@(1@%4&%Qr% ), 0fich is optionally
Wi ddi

substituted rox Ins vera tlona examples, R2 is meth r'{Gor et lgmeach of which is

substltutedwmth%l‘?éiﬁp%@@@‘mﬁ sevEhat @?ﬂ%&?’rﬁ‘@ﬁﬁmﬁéﬁ?’ & enafp SRi& dibodiments, R2 and
W2togetherfarmoexmlk@pigirims emeceniis dimentd;aitiencondeofcRloairRaids H, the other is not

ethyl. 100984 |n.sgvefehembediments.thecompesitionbusher comprises agharmaceutically

acceptable (]:E%[}"sltﬁganyi and the alkyisulfanyl can be optionally substituted with one to three of halo,
cyano, oxo, atkoxy, hydroxy, amino, nitro, aryl, haloalkyl, and alkyl. As an additional
example, the cycloalkyl portion of a {cycloalkyl)carbonylamino can be optionally substituted
with one to three of halo, cvano, alkoxy, hydroxy, nitro, haloalkyl, and alkyl. When two
alkoxy groups are bound to the same atom or adjacent atoms, the two alkxoy groups can form
a ring together with the atom(s) to which they are bound.
[0078] In general, the term "substituted,” wheth;er preceded by the term "optionally” or not,
refers to the replacement of hydrogen radicals in a given structure with the radical ofa
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 stricture can be substituted with more than
one substituent selected from a specified group, the substituent can be cither the same or

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

another ring, such as a cycloaikyl, to form a2 spiro-bicyclic ring sysiem, e.g., boih rings share

&



[0099] Another aspect of the present invention provides a phammeeutical composition include a
compound of formula II: 1l or a pharmaceutically acceptable salt thereof, wherein R'2 is H, and 121,
R3, R4 and ring A are defined above in ft:amnia I. [00100] Exemplary compositions according to the
present invention includes a single unit dosage form having about 1 mg to about 200 rag of a
compound of formulae | or Il,e.g., between about 10 mg to about 120 mg, between about 10 mg to
about 100 mg..&% akoutdp mg to about 60 mg. [00101] Several exemplapy-camaednds of formulae | or

Il'are diSpl%%ng.@lJoﬂqlthe"%Q%fgﬂgﬁ@éﬁi(ml%MP%%@Q%OQIQHQH@S of
substituents envisioned by this invention are those combinations that result in the formation
of stable or chemically feasible compounds.

[06079] The phrase "stable or chemically feasible,” as used herein, refers to compounds that
are not substantially altered when subjected te conditions to allow for their production,
detection, and preferably their recovery, purification, and use for one or more of the purposes
disclosed herein. In some embodiments, a stable compound or chemically feasible compound
is one that 1z not substantially altered when kept at a temperature of 40 °C or less, in the
absence of moisture or other chemically reactive conditions, for at Ieast a week.

{0080  As used herein, an "effective amount” is defined as the amount required to confer a
therapeutic effect on the treated patient, and is typically determined based on age, surface
area, weight, and condition of the patient. The interrelationship of dosages for animials and
humans {based on milligrams per meter squared of body surface) is described by Freireich et
al,, Cancer Chemother. Rep., 50: 219 (1966). Body surface area may be approximately
determined from height and weight of the patient. See, e.g., Scientific Tables, Geigy
Pharmaceuticals, Ardsley, New York, 537 (1970). As used herein, “patient” refers to a
mammal, including a human.

[0081F Unless otherwise stated, structures depicted herein are also meant to include all
isomeric {e.g., enantiomeric, diastereomerte, and geometric (or conformational)) forms of the
structure; for example, the R and S configurations for each asymmetric center, {Z) and (E)
double bond isomers, and (Z) and (E) conformational isomers. Therefore, single
stereochemical isomers as well as enanfiomeric, diastercomeric, and geometric (or
conformational) mixtures of the present compounds are within the scope of the mvention.
TUinless otherwise stated, all tautomeric forms of the compounds of the inveniion are within
the scope of the invention. Additionally, uniess otherwise stated, structures depicted herein
are alse meant to include compounds that differ oﬁly 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
(. 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.

i PHARMACEUTICAL COMPOSITIONS

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

high PPARYy activity, and conversely, that compounds having reduced PPARy activity would
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[001021 Another aspect of the present invention provides a pharmaceutical composition comprising a
compound of formulae I or Il, wherein the compound has a PPARYy activity of 50% or less relative to
the activity of rosiglitazone when dosed to produce circulating levels greater than 3 ulvl or having a
PPARYy activity of 10 times less than pioglitazone at the same dosage. [001031 Another aspect of the
present invention provides a method of treating hypertension, diabetes, and inflammatory diseases
comprising adginistigRe:a pharmaceutical composition comprising aeempaidne,af formulae | or IL

The compogitipns Rt senerataliernative metheds furtheraemprisaanhiamaceutically acceptable
carrier. 1001041 An%tggr asgge%:t of tpe present ipv%]tit%pe pr r\égillgs am égggno({ig%ee%gng hypertension,
diabetes, ahd" RHAR A 8?)56 |§e13§eensl%%arﬁep%?§ﬁ%§ Y rﬁ‘i’nlsterlng a% rmaceutical cofmposition
comprisingaadcofiapoeatehofifensysuied oasdser einadsatd sompoantthd8 8 gurity of about 70 e.e. % or more.
For examplgoghe meihod.ieating hynReressian diakaiesk andiniraynaiay.diseases comprising

admlnlsterlnge%pcaa&ma utical com;\%s E'S%ngs%nc%(xsmg acom 09&%8@59&'@“"5‘ | wherein the
0

compound %as a purﬁfl?o fﬁlgﬁé%lso .. or more e.g.?pgét%%sé’?e. or more, 95 % e.e. or more, 97%
e.e, or mor&:i3mogygediscasrsmbie fBerioEr R AhEre AT HorrISRTRSBY tREHigsent invention can
also compriseconeofeare getditicnal dntiypentnSiveragenisesotherdiiigdotdnel aspect of the

present invention: provides pharmaceslical SamReSHonCMRLSING AcomRauad, f.formulae lor 1 and
at least one diuretic, such as hgydrochlorothlaz,lde, chlorothaladone, chlorothiazide, or combinations

WO 2009/05884 i BB R PR SR A SRS B VI E PR R ceutical compositions
useful for treatingndy peitensidry diadhétessfandrinfiammarotyrdissdsdstconsgrising a compound of
Cmloulae lignih-ahehQneQsdnore agents that limit the activity of the renin-angiotensin system such as
angiotensin ggncering, snpyme nhibiiors, . ACE Inhibitars, &9, camiptl sapigpi, enalapril or the
like, and/or’angiotensin v tep orhbloc ers, l.e. A S, &.g.candesartan, losartan, olmesartan, or the
like; and/orve AR ARIwHsHE FSHirTe fhesorRR O duTa b ders pHEN R B/ composition for treating
hypertensigisdigie is;fandintannmatensdis eases edoniprsiagpoiatednspatng of formulae | or Il and
compound%&t@l@fo@gﬂt hypertension, diabetes, and inflammatory diseases by alternate means including
O-adrenergic receptor blockers, and calcium channe| blockers, e.q., amlodipine. [00106] This invention
also providS9HHar e nEA TS ety that Sy st Gee e 15rb Tify R @mprising compounds of
formulae | ordicahth orraporndsorielstatimgmii @y 4HMG Covirdd sictasdentimibitongs. ¢og atorvastatin,
cerivastatin,fivasiatinolavastatin. meyastatitins iy astalinueessastalionprayastatia, or any
pharmaceu}éggjl tﬁc?%patgbgogpglstc);geastion thereof [00107] Another aspect of the present invention
provides a combination ana c@)’mpound of formulae! or Il with one or more antihypertensive agents
including diuretics (fSEER&FBIENRRIchlorothiazide, chlorothaladone, chlorothiazide), angiotensive
converting gggme&iahibitorsivengonACEdetibitors;cetigs! sampigiifocaibto prilneifidigpril, combinations
thereof, or theike: anaioiensinDlite GaRtan HIRCKS Sl s ABRS: $:0 1 0saHaR Hlmesartan, telmisartan,
combinatio?os tggrﬁof, or the like; renin inhibitors; is-adrenergic receptor blockers, statins, or
combinations thereof. GENERAL SYNTHETIC SCHEMES [001081 The compounds of formulae land II
may be readily synthesized from commercially available or know
methods. Exemplary synthetic rougs to produce compounds of formulge | or Il are provided below in

Scheme | below.

ot a pharmaceuiically acceptable sait thereof.

[0987] Each of R, and Ry is independently seiected from H, halo, aliphatic, and alkoxy,
wherein the aliphatic and alkoxy are optionally substituted with 1-3 of halo.
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Scheme I: [00109] Referring to Scheme I, the starting material la is reduced to form the aniline Ib.
The aniline |b is diazotized in the presence of hydrobromic acid, acrylic acid ester, and a catalyst such
as cuprous oxide to produce the alpha-bromo acid ester Ic. The alpha-bromo acid ester Ic is cyclized
with thiourea to produce racemic thiazolidinedione id. Compounds of formula Il can be separated from
the racemic mixture using any suitable process such as HPLC. [00110] In Scheme 2 below, R2 is an
oxo group, R3 ishyshegan. Scheme 2: WO 2009/038681PCT/US2008{Qk9i44: 19111l Referring to

Scheme 2, e staging,material 2a.is,FRagiRd with ddvsiraxybengalde, under hasig conditions (e.g., aq,

NaOH) to give a mixture of regioisomeric alcohols 2b that were separated by chromatography. The
regioisomefﬂ,g%ﬁ‘ébf%}%c?ﬁ' is reacted with 2,4- thiazolidine dione using pyrrolidine as base to give
compound F@s@olxaltséatalyzed reduction with sodium borohydride affords compound 2d, which is
oxidized, foexgmRlg, With,phesphorus pentoxide in the presence of dimethyl sulfoxide, to give the

ketone 2e. | 1525, EORMLATIONS, ANDADVINISTRATION 1001121,A8 fiscussed above, the

. . such e
present inv provides compounds that aré useful as treatments’fajtrj ﬁu‘ﬁ)eartensmn, diabetes, and

inflammatof) e szaedioo 5] Acesiahtgnoncapibtrdsiieldctdr tmd pife Jontnfiistion,
pharmaceuRcaiiiaeeeptablereompeosifonRsiaceprov tdedaw/Rréimtiese, edmpositons comprise any of
the compoygds, a5 deseiitafeeiR.ARd Aptionrl ComRRIaS -Rharmacerlicall;acceptable carrier,

adjuvant or vehicle. In certain embodiments, these C%m£ositioEs %Etionallll)é furthgr comprise one or
more additig‘hé‘i’l'fﬂ%%b%ﬁf%cgb e[ﬂtesach of the foregoing embodiments, K cah be is substituied at

the ortho, meta, or para position on the phenyl ring. In certain embodiments, R, is substituted
at the para or meta position on the phenyl ring.

{0092} In several embodiments, R; is FI. In some embodiments, Ry is halo, such as F or CL
In some embodiments, Ry is an aliphatic optionally substituted with 1-3 halo, For instance,
R, specific embodiments, Rq is . Ry is alkoxy. For instance, Ry is methoxy, ethoxy, or -O-
isopropyl. In stil! other embodiments, Ry is alkoxy substitiuted with 1-3 halo. For instancé,
Ry is -OCHF, or -QCF3. In each of the foregoing embodiments, R4 can be is substituted at
the orthe, meta, or para position on the phenyl ring. In certain embodiments, R4 is substituted
at the para or meta position on the phenyl ring. In some embodiments, Ryand R, are different
substituenis. In still other embodiments, Ryand R; are the same substituent. In some
embodiments when R, is aliphatic, Ry is other than H.

[0093] In several embodiments, each of R; and Ry is independentiy selected from H, halo,
aliphatic, and alkoxy, wherein the aliphatic and alkoxy are optionally substituted with 1-3 of
halo, provided that when one of R; and Ry is H that the other is not ethyl.

[0094] In several embodiments, 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, provided that when one of Ry and Ry is H thét the other is not ethyl substifuted at the 4
potstion of the phenyl.

[0095] In several embodiments, Ry is hydrogen, halo, hydroxy, or an optionally substituted
C.¢ aliphatic. For example, R, is an optionally substituted straight or branched C, ¢ alkyl, an
optionally substituted straight or branched C,.s alkenyl, or an optionally substituted straight
or branched C, alkynyl. In other examples, R; i§ a Ci.s aliphatic optionally substituted with
1-2 hydroxy or haio. In other examples, Ry is & C.¢ alkyl optionally substituted with
hydroxy. In several other examples, R, is a methyl, ethyl, propyl, isopropyl, butyl, tert-butyl,
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10011411 1t will also be appreciated that certain of the compounds of present invention can exist in
free form for treatment, or where appropriate, as a pharmaceutically acceptable derivative or a prodrug
thereof. According to the present invention, a pharmaceutically acceptable derivative or a prodrug
includes, but is not limited to, pharmaceutically acceptable salts, esters, salts of such esters, or any
other adduct or derivative which upon administration to a patientin need is capable of providing,
directly or indirggthy,&s@mpound as otherwise described herein, or agngtahgiite,o5; residue thereof
1001151 Agdised hersin.dhesrmnpharmassHiisativaccentapie sait; telers Iadhgse salts which are,

within the scope of sound medical judgment, suitable for use in contact with the tissues of humans and
lower anim&T&WiFolt AR (XY, SR AA ST Biie PRe VS oHEL K& he like, and are commensurate
with a reaséi¥dble benefithisibrdtio:na. pharkhdceuticatybadoaptabliessd R’ riveehs &1y non-toxic salt or
salt of an egfgr of a compound of this invention that, upon administration to a recipient, is capable of

providing, ej directly or indirectly, a compound of, this.invention or hibitorily active metabolite
ﬁil%:%go f I%OSB%]? ng%%lzmenly, When 01#) OIHQ} o%g%—l’,Q%e otthez' 15 no?% r]1

i
. hy )
or residue a_rmaceutlca Yy accepta e salts are well known in the art. For example,

S. M. Bergd®®8hl. T estsit ¢ PR S5O SN e AT SARESHS HRSHPA B rmaceutical Sciences,
1977, 66, la&k@pincorporated herein by reference. Pharmaceutically acceptable salts of the compounds
of this invengigg;inalide.thase derivedfom.suitah g dnarganic.and-aranicacidy and bases. Examples
of pharmac,eﬁti ally acce%aty?, nolnt[?_xic acid addition salts are salts of an amino group formed with
inorganic atlds € a Ay drochiont dcid, hydrobromic WO 2009/038681PCT/U82008/010723 acid,
phosphoric acid, sulfuric acid and perchloric acid or with organic acids such as acetic acid, oxalic acid,
maleic acid, tartaric acid, citric acid, succinic acid or malonic agid op by using other methods used in
the art such as ion exchange. Other pffayrmaceutically acceptabfe galts include adipate, alginate,

' ISt tyrate, camphorate,
camphorsulfonate, citrate Cyetap ¢, dodecylsulfate, ethanesulfonate,
forrnate, fumarate, glucoheptonate, glyeerophoSphaté; gluconate, Remisulfate, heptanoate, hexanoate,
hydroiodide, 2-hydroxy-ethanesulfonateé lactobionate, lactate, laurate, lauryl sulfate, malate, maleate,
malonate, methanesulfonate, 2- naphthatenesulfonate, nicotinate, nitrate, oleate, oxalate, palmitate,
pamoate, pectinate, persulfate, 3-phenylpropionfate, phosphate, picrate, pivalate, propionate, stearate,
succinate, syifataniartiaianthiecyanatentioldenaswionate rRERARQAIS . VaIREAlE,saltS, and the like.
Salts deriv%g, 1o aa;ggrog;@r%‘gsﬁases include alkali metal, alkaline earth metal, ammonium and
1\14(Cidalky Sf saits. This invention also envisions the quatemization of any basic nitrogen-containing
groups of thed Lth BEtRel e UiSEIBRP Pt TINAE fEP P BTRE STBRE Br BfibjdET siBR& pHoducts may be
obtained byisughfguaternization.| Representzitive adkalionaikalinearthshetdl salts include sodium,
lithium, potgssium .CRICieM WAGNRI LI h2AAINE ke TurRer RRAMMAGELtcally.acceptable salts
include, Whentapgropg'ate, nontoxic ammonium, quaternary ammonium, and amine cations formed
using countérions such a8 halide, hydroxide, carboxylate, sulfate, phosphate, nitrate, lower alkyl
sulfonate aHt A} Seieesharem oL (7PRsdest el acvdl arclisHarraedatiedlydeteptable
compositions of the present inventizsbadditbralucomprisads pharmaceutically acceptable carrier,
adjuvant, or vehicle, which, as used herein, incjudes any and all solvents, gliluents, or other liquid
vehicle, dispersion arsyspension aigds;-S @ acti gents, isgtenic-agénts, thickening or
emulsifying agents, pres ives, sklidibinder ,m@%%qn ike gasMtited to the particular
dosage form desired. Remingon'g’ Pharmaceugical Scfie esSixteenth %tion, E. W. Martin (Mack
Publishing Co., Easton, Pa., 1%80) discloses various carriers used in formulating pharmaceutically
acceptable compositions and known techniques for the preparation thereof. Except insofar as any
conventional carrier medium is incompatible with the compounds of the invention, such as by
producing any undesirable biological effect or otherwise interacting in a deleterious manner with any
other component(s) of 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, WO 2009/038681PCT/US2008/010723 serum proteins, such as human serum albumin,
buffer substances such as phosphates, glycine, sorbic acid, or potassium sorbate, partial glyceride
mixtures of saturated vegetable fatty acids, water, salts or electrolytes, such as protamine sulfate,
disodium hydrogen phosphate, potassium hydrogen phosphate, sodium chloride, zinc salts, colloidal
silica, magnesium trisilicate, polyvinyl pyrrolinone, polyacrylates, waxes,
polyethylene-polyoxypropyleneblock polymers, wool fat, sugars such as lactose, glucose and sucrose;
starches such as corn starch and potato starch; cellulose and its derivatives such as sodium
carboxymethyl cellulose, ethyl cellulose and cellulose acetate; powdered tragacanth; malt; gelatin; talc;
excipients such as cocoa butter and suppository waxes; oils such as peanut oil, cottonseed off;
safflower oil; sesame oil; olive oil; corn oil and soybean oil; glycols; such a propylene glycol or

polyethylene glycol; esters such as ethyl oleate and ethyl laurate; agar; buffering agents such as
maanne<citim hvdrovide and aliiminiim bvdrovide: alainie acid: nvronen-free wataer: iecotonie ealine:




1001201 The pharmaceutlcal compositions, according to the method of the present invention, may be
administered using any amount and any route of administration effective for treating or lessening the
severity of hypertension, diabetes, and inflammatory diseases. [001211 The exact amount required will
vary from subject to subject, depending on the species, age, and general condition of the subject, the
severity of the infection, the particular agent, its mode of administration, and the like. The Compounds
of the inventiog)g@%mej@gably formulated in dosage unit form for easg-ef;administration and unifonnity
of dosage. The expression’ "dosage unit form”as used herein refers to a physically discrete unit of
agent appropriate for the-patient to be-{rea goeheweyer, that the total daily usage

e degided by WO
:. n v?thln the scope of sound medical

or coincidental with the specific compound gmployed and like factors knyn in the medical arts. The

term "patient”, as used.herein, m imat, forgxample, g nammal; and more specifically a
human, [00122] Thelph rmaceu |caII acce bIeIto ositions h|s nvdHtlon can be administered
to humans and other s 6rall recta parent raI |nt?a0| temalletravaglnally,

intraperitoneally, toplcally Pas by powders omtments or%lrops) bucally, as an oral or nasal spray, or
the like, dependlng on the severity of the |nfect|on belng trated. In certain embodiments, the

A @ grenterally at dosage levels of about 0.01
5 s g to about 25 mg/kg, of subject body weight
per day, one or more times a day, to pbtan the desired therapeutic effect. Alternatively, the
compounds of the invention may be administered orally or parenterally at dosage levels of between 10
mg/kg and HIS6RR1 ¥R g AeEO0 IZIT ESHG IVES SAGECTITM S FORBIRIPHERIFIDREt®AT include, but are not
limited to, phagnaseuticalyuncee piahlacrtisionsinicseemmisionss spfutionsiistispensions, syrups
and elixirs. ip,addtion0: {he, Aave H0rBPAURLS e akig . dosagR. farms: thay, %@Q&’t@ inert diluents

commonly used in the art such as, for example, Water or other solvents, solubilizing agents and
emulsifiers- £ Seethf IcBHEE ?s%%%ﬁﬁfﬁt&i%ﬂ% W S BBTRIR R AdBtaER benzyl alcohol,

benzyl benzoate, propylene glycol, 1,3-butylene glycol, dimethylformamide, oils (in particular,

cottonseed @HauNdRsthF P08 s RS GRstabadnchResamearat ek @hearaldataydrofurfuryl alcohol,

polyethylenf e¥cols And fatt fatt aC| esters of s%bltz%1 Irflmn[d mlxt§ es gher,{ec%[m@e&des inert diluents, the

oral compositions can also mc?t% SajUvants Such as wetting ents, emulsi ng and suspending
agents, SWERHBHTRE FIRERHEd %fd’ﬁe‘ifﬁ g %@Wﬁ%‘i‘?ﬁ]ﬁtﬁ%’@f&tﬂ@’ﬁﬁé‘ﬁém for example,
sterile injectaiie aguetts groleagitalis sugpensiensmay be formulated according to the Icnown art

using suitalyaQisPaLsing é%f»é@?éﬁﬁ;g RS PafsUsRendinaaents  The Stgpladrigstable preparation
may also be a sterile injectable salution, suspensio mulsion in a n Xic arenterally acceptable
diluent or WBTET8T0Z8EBTHEY %ﬁe@%@ﬁ iB%@“m v%%‘f’ for ae&%r%ﬁsl)leca aS & Soliition in
1,3-butanediviPAing Aot st e RIBIE A& Mieteanand 5TPERRE bnt FiEY BeBRRpIBY&d”are water, Ringer's
solution,andisetenieseditsk, chianids s akitiep Hypaddition dstetie fixediois.ase daanentionally
employed B %Qtygetttrﬁtl%ﬁggygmgn@teﬁtm ﬁ@tmﬂmmsgmomqufmm@n be employed

including synthetic mono- or diglycerides, In addition fattf\]/ acids s&cg) as oleic acid g}e used in the

preparati Onwﬁﬁfétgfa%rggound has a purify of about 80 % e.¢. or more (2.g. €.8. OF More,
e.e. or more, 97 % e.e. or more, or 99 % e.¢. or more).

[00105] Pharmaceutical compositions of the present invention can also comprise one or more
additional antihyperiensive agents or other drugs. One aspect of the present invention
provides pharmaceutical composition comprising a compound of formulae lor II and af least

one diuretic, such as hydrochlorothiazide, chiorothaladone, chlorothiazide, or combinations
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1001251 The injectable formulations can be sterilized, for-example, by filtration through a
bacterial-retaining filter, or by incorporating sterilizing agents in the form of sterile solid compositions
which can be dissolved or dispersed in sterile water or other sterile injectable medium prior to use.
1001261 In order to prolong the effect of a compound of the present invention, it is often desirable to
slow the absorption of the compound from subcutaneous or intramuscular injection. This may be

accomplished %%&Hﬁ%@f’f a liquid suspension of crystalline or amorphous jnaierial with poor water
solubility. The, [gfecalakauption AlbrGoImpouRd ER AeRaRds: tpaeitag%g%etegiaaolutlon that, in
C

turn, may depend upon cryst size a ry stalline form. Alternatively, defayed absorption of a
parenteralI%ﬁﬂ?ﬁmmﬁ%ﬁfﬁ%?ﬁ?%’ﬁﬁ%mﬁﬁ?@ﬁdw f?i’"s’%ﬁﬂi[i@r&@ﬁ%%i’fding the compound
in an oil veole apapeciablenttepoidorms tite macdenbipthosm sygem croeacagsutatad matrices of the
compound %&W@%@'ﬁt@&%@%f& ﬁ@%hﬁ%@&ty@gti%:mlmﬂeaiidaaﬁgﬁe&dm upon the ratio of
compound E%éo%lymer and the fgaturez 0 } artic%%rgpolgmer eargnoyed the rate of compound
release can’be Tortr8ied Exa refeg B oth |odegrada & po ymers mcfmde poi’rianrthoesters) and
poly(anhydﬁﬂ@é}%@@ﬁ@?iﬁfé@t&ﬁi@%’iﬁnﬁﬂi’t@h@ g A S prsparsd by emtepPith the compound in
liposomes ebRpisHaETTH SieNs dhatarecompaiinle mithbogy lissubsae0dfHaanmpesitions for rectal or
vaginal administration are pieteaply, suRnRsitaries: which san Re.prapaied hy mixing the compounds of

this invention with suitable non-irritating excipients or carriers such as cocoa butter, polyethylene
glycol or a SKiEEHER R A SrPa s B A i s HEne IS A GrEP B LIRS aiflﬂ)ody temperature and
therefore melcimtlabanectvhrviorsyaginahdiitycand release the active compound. [00128] Solid dosage
forms for or@hwnﬁtrauﬁmma&qﬁo@maayiaﬁnmm,cpﬂ@aamﬂﬁaasaaméem@&ules In such solid
dosage forr’ps the act(;vgognorrri oucrg)gI1 is m %g fNIthig.é[ ea oge nieng-;rrtﬂ,1 ha{maceu%y acceptable
excipient or carriegr uc aspsoé'ﬁi ditrate or dicalcium p osp ate and/or arﬁ filfars or extenders such
as starchesCPecteetastaRNET e S8V RETY s sifiEieslin, By BiFHe REEHEA As, for example,
carboxymetiiyleesiitito sespalgmat es:gatatingpolyiayhpyrotdinemepsuiergseiamidracacia, ¢) humectants
such as glygerols d) disintegrating WO 2(1091038681PCT/US2008/010723 agents such as agar-agar,
calcium carbon e, é\g tato or tta ca starrt:h aI inic ac cg certa n srlicates and sodiym carbonate, e)
solution retafdl é ents SHEH s p Aratin W ipr?onesaggg era Afors Suth’ §quaf’ernary ammonium
compoundsfﬂg?%timdia@@iﬂ%ﬂs{&@F?W%ﬁﬁma&?étylfﬁié@%ﬁaﬁﬂ’ {feersiRdnostearate, h)
absorbents suehiasdaatidanddbenibaie: Ay ana-ijd) brigarisi stichhastigdenoaleium stearate,
magnesium,sigarate, g%@ﬂ%@t@@ %xﬁai% SAFM sy SUliale. AR mixires thereof. In the

e

case of capsules, tablets and pills, the dosage form ma also comprise buff rin agents. 1001291
Solid comp&iti Bﬁm%%tiﬂﬂ&tefﬁﬁgfr%‘%}‘ 5‘i§6 B Erth b AL SrEH sani'tt Fol-filled gelatin
capsules usingbsutbreswipignstasiibctosa Uﬂ!t’?ﬂﬂ%@ﬁg?@%@&i}éi#%tbﬂ@wm@te%#a&Weight polyethylene
glycols andct(;},en{ilggm;lghge@g}id dosage forms of tablets, dragees, capsules, pills, and ganules can be

prepared w coatin ?l\aﬁg\ giillg%gﬂw}g oatings and other coatings well known in the
pharmaceu ical formulating art. e may optionally contain opacifying agents and can also be of a

compositiod ¥&E Hdy rerpqeadand %&‘Ei\‘i@?ﬁ@i’édté‘iﬁ@f BRI PNyORMEEaAIn part of the
intestinal tractjiaptianalbymi statoielmyed 4 &nheswExatple SSotrepipddibgicompesitions that can be
used includg polvmetic sHRSEReEs AN axe sroald eRWRPSiieRs phacsimilar type may also be
employed as fillers in soft and hard-filled gelatin capsules using such excipients as lactose or milk
sugar as wa¥&Righ molecular weight polyethylene glycols and the like. [00130) The active
compounds can also be in microencapsulated form with one or more excipients as noted above. The
solid dosage forms of tablets, dragees, capsules, pills, and granules can be prepared with coatings
and shells such as enteric coatings, release controlling coatings and other coatings well known in the
pharmaceutical formulating art. In such solid dosage forms the active compound may be admixed with
at least one inert diluent such as sucrose, lactose or starch. Such dosage forms may also comprise, as
is normal practice, additional substances other than inert diluents, e.g., tableting lubricants and other
tableting aids such a magnesium stearate and microcrystalline cellulose. In the case of capsules,
tablets and pills, the dosage forms may also comprise buffering agents. They may optionally contain
opacifying agents and can also be of a composition that they release the active ingredient(s) only, or
preferentially, in a certain part of the intestinal iZtact, optionally, in a delayed manner. Examples of
embedding compositions that can be used include polymeric substances and waxes. [001311 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 WO 2009/038681PCT/US2008/0111723



pharmaceutically acceptable carrier and any needed preservatives or buffers as may be required.
Ophthalmic formulation, eardrops, and eye drops are also contemplated as being within the scope of
this invention. Additionally, the present invention contemplates the use of transdermal patches, which
have the added advantage of providing controlled delivery of a compound to the body. Such dosage
forms are prepared by dissolving or dispensing the compound inthe proper medium, Absorption
enhancers cangisg,hgadsed to increase the flux of the compound ackess thesizal he rate can be
controlled by either prgviding atﬁgontrolling membrane or by dispersing the compound in a polymer
matrix or gel. 10@Me Generally ah@iﬁ%%‘ﬁds of the invention are useful as
treatments for hype%r%iom diabetes, and inflamfaatary gliseasés. [00133] The activity, or more
importantly, reduced PPART activity of a compound utilized in tg'g invention as a treatment of
hypertension, diabetes, and inflammatory diseases may be assayed according to methods described
generally in the art and in the exam&les herein. [00134] It will also be apprétiated that the compounds
and pharmaceuticall ceptwgsitimne pEe inve n®semployed in
combination therapiesg, that®s, C(HnBlShnds and phar c;eyti(?all accei)table comipositions can be
administered conCLﬁ’*ﬂentlzy ith, pfidr toor subsequent to* one org@iore other desired therapeutics or
medical procedures. The particular combination of therapies (therapeutics or procedures) to employ in
a combination regimen will take into account compatibility of the desired therapeutics and/or
procedures and the desireditherapeutic effect to be achieved. It will also be appreciated that the
therapies employed may achieve aRiegired effect for the same disorder (for example, an inventive
compound may be ini 5Lmq:ently with another agent used to treat the same disorder), or
they may achieve different effects (és.§§@control of any adverse effects). As used herein, additional
therapeutic agents that are ngrmally administered to treat or prevent a particular disease, or condition,
are known a5, ARRroprate.fatihe disase preondiien, Reing sgiadh J0435l Tie amount of
additional therapeutic aggn% present’in the compositions of this invention will be no more than the
amount thaEFWc?ﬂiHnﬁéPﬁ&ﬁVﬁ@%mWﬁ%f@&?ﬁ%‘%?ﬁwgﬂwc?‘ﬁ’ﬁﬁ?i§ﬁ‘fbefﬁé’taﬁ?e*’rapeutic agent as the
only active agent ftete mabtyuthexidmopnidot citiel tigndltheragpéetier dgefitdniphe- presently disclosed

compositiong;will range fram akantRA% 4% Lk ahibe amasntnemhalviPEeseina composition
comprising th??t ag]erﬁt as i’ghe onrj% t l%ra tgutlcarllﬁl act%%a%%nt. 129&%‘3%?531 ;I'Qeesscscl)l@l%gunds of this
invention oroﬁ rm:’“élceclﬁut"’icglﬁ)e/D 3cceep able %6%%epo%m8(ns thereor ay a &b be Incorporated into
compositio&¥d- coating an implantable medical WO 2009/038681PCT/U52008/010723 device, such
as prosthesgs: antificiahaadves; maseulasgradtsosieRissand-gatheters. Accordingly, the present
invention, i anather aspect, includes a composition for coating an implantable device comprising a
compound of the present invention as described generally above, and i&glasses and subclasses
herein, and a carrier suitable’for coating®S&id jmplantable device. Ifi stil another aspect, the present
invention includes an ig table | e coateewith a @u}gﬂ omprising a compound of the
present invention as described generally above, and irkctassesi and subclasses herein, and a carrier
suitable for coating said@mplantable device. Suitable coatidfs and the general preparation of coated
implantable devices are described in US Patents 6,099,562; 5,886,026; and 5,304,121, each of which
is incorporated by reference, he coatings are typi io patible polymeric materials such as a
hydrogel polymer, polymetk@él@itox%n1 7 ol ctor&, polyethylene glycol, polylactic, acid,
ethylene vinyl acetate, and_mixtures thetgof,The coatings may 8gfitenally be further covered by a
suitable topcoat of fluorosHiteHé&e polysaccariges, polyethylene g?fl%‘bl, phospholipids or combinations

thereof to impart controlled release charagteristics in the composition. L90137] According to yet

another embodiment, the present inventien provides a method of fre keducing the severity of
hypertension, diabetes, gnd inflymmatory diseases. [00%38) Andther as of the invention relates to
treating hypertensiosn; ard inflamniatory di&e@gfﬁﬁ biological sample or a patient (e.g., in

vitro or in vivo), which mieth@tl comprises admfiafstering to tHe patient, or contacting said biological
sample with a pharmaceutical composition comprising a cordpound of formulae | or H. The term
"biological sample”, as used herein, includes, without limitation, cell cultures or extracts thereof;
biopsied material obtained from a mammal or extracts thereof; and blood, saliva, urine, feces, semen,
tears, or other body fluids or extracts thereof. [(0139) In order that the invention described herein may
be more fully understood, the following examples are set forth. It should be understood that these
examples are for illustrative purposes only and are not to be construed as limiting this invention in any
manner. V.EXAMPLES Example 1: 5-[4-(2-0x0-2-phenyletithxy)benzyll-1,3-thiazolidine-2,4-dione,



0 Step | Preparation of 4-(2-hydroxy-2-phenylethoxy)benzaidehyde. [00140] To
2-(4-fluorophenyfioxirane (6.50 g, 54.0 mmol; ) was added toluene (85 ml), WO
2009/038681PCT/US20081010723 4-hydroxybenzaldehyde (9.89g. 81.0 mmol), PEG4000
(polyethylene glycol, 1.15 g) and 1M NaOH (85 ml) and the stirring mixture was heated at 78C
overnight. After cooling to RT the reaction mixture was extracted with EtOAc, and the organic phase
was washed with, bringssgied (Na2S04), filtered and evaporated in vagyaishhggsslting yellow oil was

chromatoarpghed eiva-medismsilisa.gel calumn sluing with 040% ERAYREM. fractions containing

predominantly the higher RE spot were combined and evaporated in vacuato give 1.85g (14%) of the

title compoURFERLC YNGR Bt ORE L MBI A PR SHTRERES IR [IG8P P 1"8hot were combined
and evaporatedstnavaeliy iogive@redy of thecegiomoinerdsa Bokortessd visedds oil. Mixed fractions

were combingd.fnd@sh amatpgraniincehiting wio3Rie RICAChoLaresHkEaslinpmeontaining the
higher Rf materialwete combined and evapoiied.nyacuadoiaiys an addiigpal 2.64g (20%) of the
title compound as a colorléss oil. Fractioris containin the)iowe'r’ f material were combined and
evaporatedAfPRECTH RERIESh tBeritisris of BDGTBr HETEGfols SieiakePeniSriess viscous oil. Step 2:
Preparationof 544-(24BidiFORNMRPAETYNLOXT) BENHIGERAITICEY thiazolidine-2,4-dione [00141] To a

stirring solufiamef 4@Sk2nevexk2sRhenyathamiRenzaldahyde: 2639, 1048 mmol) in absolute
EtOH (75 ml) was %dﬁ(?jed 2,4-th|az%l| inedione I,ZY%,C 10.8 mmol) and piperidine (0.54 mL,, 5.4 mmol),

and the res ft‘r‘fﬁtg‘e BrtiCT WS REAtEF T +a U TRE rglarc%il%eﬁs\f?\?as refluxed overnight. The reaction

mixture wads0ghbileticteréelidnRIviNDPRetipithtcr Tt ddt s T piporaeabgdly mixture was ca. 5. Acetic
acid (20 dropsywais Rdged:idhe-teasction Was-evapetatecitivasuamphe materiad was adsorbed onto

silica gel and ghromatographad gluting viih §8%9%%§%%§%@&%§c&%9&%&0”tai”ing product were

combined and evaporated Iin vacua to gl,vel?%. ' the title compound as a light yellow solid.
MS (ESI-) BTSN TSR SR 3BTt Sy oS Tars: PREFaraRsH g cptionally further
544-(2-hydmoxy2spitenyethotid)benrtfibip8utitiagaidine-2,4- dione. [00142] To a mixture of

5-[4-(2-hydsewys8-Bhenvieihexmhenadidengiutsiis zeligined dodioneittenhg o439 mmol) in THE
(20 ml) was adqg?helﬁzrgn %g)ﬁrergll 1M Nao cobalt rngﬁ%gloride exah dbrlgte (0.60 mg, 0.003
5 .

H (3 moq.
mmol; ) and dime E"Ig yoxXime nrtﬁar,‘ﬁ.i% %ﬁﬂ%o ?a&’g%FUtlbn 0 i%l ?15%&%8% ﬁgdroborate (240 mg,

6.33 mmol)4FFERITA NADTRIES. BT inAscauisde fRereEt iRtk M Fmaeaistdl turned dark but very

soon assunegmatledivative or a prodrug includes, but is not limited to, pharmaceutically acceptabie
salis, esters, salts of such esters, or any other adduct or derivative which upon administration
to a patient in need is capabie of providing, directly or indirectly, a compound as otherwise
described herein, or a metabolite or residue thereof.
{00115} As used herein, the term "pharmaceutically acceptable salt” refers to those salts
which are, within the scope of sound medical judgment, suitable for use in contact with the
tissues of humans and lower animals without undue toxicity, irritation, allergic response and
the Like, and are commensurate with a reasonable benefit/risk ratio. A "pharmaceutically
acceptable salt" means any non-toxic salt or salt o’f an ester of 2 compound of this invention
that, upon administration to a recipient, is capable of providing, either directly or indirectly, a
cormpound 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 réference. Pharmaceutically acceptabie salts
of the compounds of this invention include those derived from suitable inorganic and organic
acids and bases, Exampies of pharmaceutically acceptable, nontoxic acid addition salig are

salts of an amino group formed with inorganic acids such as hydrochloric acid, hydrobromic
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WO 2009/038681PCT/US2008/010723 yellow appearance. Acetic acid was added dropwise until the
solution turned dark (3 drops). After ca. one hour the reaction lightened. Additional NaBH4, CoC12
and HOAc were added to produce a deep blue-purple color. When that color faded, more N'aBH4 was
added. When HPLC analysis indicated that the reaction was complete, it was partitioned between H20
and EtOAc, and the organic phase was washed with brine, dried (Na2S04, filtered and evaporated in
vacuo. The resylingsfeaay solid was chromatographed, eluting with b8 &ioAgihgxanes. Fractions

containing @mdﬂgs @ combined ang SYaRRAled 1B Vackienter give ilda:{( 6%8).at the title compound
as a white soléd

ar C NO4S /23 2.1 MH Preparation of
5.0-(2-oxo- phoe}‘ny|e oXy)’l)eécnazC)l/(ﬁgf%ﬂ a%dll 45 ?cc)lglnec § %fﬁ%maagtglrnrt]ég solution of
544-(2-hydrﬁwmh@ﬁ%@ﬁwbéﬁm%@,safﬁta%n@ia%ﬁhaﬁ@h@(ﬁ@@f@a&mﬂ?ﬁ%ﬂ in DCM (35 ml)
was added M HEMER ailyadl thearsekitinnty asaondeskio-06u IRhaspherusgpentoxiee (0.83 g, 2.91

mmol) was gded follwed i tiethulaming Ml durmllnFS ISRRIAD MRRAIOWed to slowly

warm to RT. Aftér 2 hours, the reaction mixture was partitioned between D and water and the

organic phéié’ge\‘i\?’ét?'\%fsﬁ%ﬁl%ﬁﬂ]ﬁoﬁ? T IS oA RIS &Ry &SRB in vacuo. The resulting
yellow oil wescelwenhatogifphbeponesitidegebetutind it 25-35%e EtCharreitames. Fractions containing

product wer&ﬁ@mwaglc@&dmw@caaa;tﬁcédﬁa\y@%w S0, m&%%%&ﬁe@ml@teom pound as a white
solid. Trlturatlcgf%gnth ether afforde % éar%l Ieanigirod CtnaMS E§ c'EI %8H15N04S m/z 340.1

(M-Hy Exa ¢ si‘épozf\%et’ Sir(foo <[‘"‘f‘oer’oap a% -0X0 oif;'lt?enz 21,3
ter

thiazolidinerZ 6 nerrey Propipate. PP@&%&%%CB’FF@F@E? d’iﬁﬁﬁ%ﬂfﬁlﬁ%ﬁ%%?&%oxy]benzaldehyde
[001441 Tosafatif niagaso litomoiid H4e flnoropheny) ) oxrane (s 60:g4R10, muhdh liktoluene (65 ml) was

added 4- hyﬂm@%@g%w@p& 04685 63Q40mMAN M NAQH(6B:mA-And REGA00 (polyethylene
glycol, ac on aS eale overni er.coo 0 e reaction was
lycol, O. ma%‘%nd thf]ﬁf heated at 78C %ht Aft ﬁa‘% RT, th ti

ES IMVENEIOon 180 envisions aternization o
extracted DA and e combined ex r S'were was with brine, dried (Na2s04),

filtered andféﬁvwﬁm@q?ﬁ&/ﬁé% of Fits peuRingsIHtrasreRal Watrtrreinaivrleegshed on silica gel
eluting with33=40% htAAshexarasMer BPO1Q386RLRGT/ RIROOSHEATAR hractions containing the

higher RT spptyyer %&Ommpsgs%%s %%mt%&y%@smga%ﬁ%gg%mrsgi%omer of the

product as a white solid. Fractions containing the lower Rf spot were combined and evaporated in

vacua to givEs SHGE PURTBFTHECH! Veaﬁ%?ﬁfﬁ%ﬁﬁa&tsﬁ%u%l‘é“%’s%“%%ﬁ% gifoxic

ammonium, quaternary ammonium, and amine cations formed using counterions such as
halide, hydroxide, carboxylate, sulfate, phosphate, nitrate, lower alkyl sulfonate and aryl
sulfonate.

[0117] As described above, the pharmaceutically acceptable compositions of the present
invention additionally comprise a pharmaceutically acceptabie camrier, adjuvant, or vehicle,
which, as used herein, includes any and all solvents, diluents, or other liquid vehicle,
dispersion or suspension axls, surface active agents, isotonic agents, thickening or
emulsifying agents, preservatives, solid binders, lubricants and the like, as suited to the
particular dosage form desired. Remingion's Phaﬁnaceutical Sciences, Sixteenth Edition, E.
W. Martin (Mack Publishing Co., Easton, Pa., 1980) discloses various carriers used in
formulating pharmaceutically acceptabie compositions and known iechniques for the
preparation thereof. Except insofar as any conventional carrier medium is incompatible with
the compounds of the invention, such as by producing any undesirable biological effect or
otherwise inferacting in a deleterious manner with' any other component(s} of 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 inciude, but are not limited to, ion exchangers, alumina, aluminum stearate, lecithin,
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Step 2: Preparation of 5-{4-[2-(4-fluoropheray1)-2-hydroxyethoxy]benzyllidene}-1,3- thiazollidine-2,
4-dione 1001451 To a stirring solution of the aldehyde (2.36 g, 10.8 mmol) in absolute EtOH (75 ml)
was added 2,4-thiazolidinedione (1.06 g, 9.07 mmol) and piperidine (0.45 mL, 4.50 mmol), and the
resulting solution was heated to reflux. After refluxing overnight, the reaction was allowed to cool to
RT, and then evaporated in vacua. The residue was adsorbed onto silica gel and chromatographed,
eluting with 30:40%&1de/hexanes. Fractions containing product wese-ggmhaines-and evaporated in
B (VL by L 2 byttt 13
: -H). Step, 3: Preparation of 5-{4-[2-(4-fluqgropheny1): 2-hydroxyet enzyl}-1,3-
thiazolidind 0K Afsha& P6GIAET i"é’i’&"%ﬂgﬁﬁ‘r% Hesios e o SRR R AL
5-(412-(4-flurseophiery Elegthipthosytoxy e phitferaisalBrHisgeRenméosthziione (0.87 g, 2.40 mmol)
in THF/H2Qtkidi20 iihonasoasidrd: LiNaQkRimtncobalt¢ll)icklatice hexatiydrate (0.30 g, 0.001
mrnol), d'”@%ﬂ%&&%&f@% pﬁn%l%t,%?eogéffymmﬁs,m&nﬁcllyeﬁ%}e@b&%?%m%ate (0.139, 3.53

mmol). The reactién turned & deep blle/purple color. After a short time, the dark color began to fade
and 1-10ACRAPLANNES HAP s BB Tayd TS At HEREARE GBS RET BI85+ $4Bed and addition of
HOAC failegdolregeneratatsiNaBiidavad idticdato regehesatditihecaarkengbidr. The reaction was left
to stir at RTHueighty: theigactionwasdaditionsd hetweanwatemand&idAeid he organic phase was
washed with br'lnet, drl?d (NaZa%O@, filfggred %pod %/aaqur&kegjué ;’sa%‘é%twecégéﬁ‘s'éé g}lﬂ'_ght brown oil was
chromatog%f) &4, 8H ﬁsgc\?vcl'ﬂ'u 3505 EtOACTRexanes. Factions containing compouné were combined
and evaporaf8erer oHCisERts GV Y 7T g°8B98) 81 sPHBTR PENBWESh it F RETPRYIGN BYRtf was dissolved in
THE (8 ml)capeikti26:68 1)), anddbekasuilinigsakdicntwa saneatedayithi@©o¢l2e¢atsmall crystal), and
2,2'-dipyridy] ¢5,0@).-Finally. NaBwas.added inamal RRRns ke deer hle color persisted.

The reaction mixture was partitioned between EItOAé: and rIl—|20, %nd t?(%.aaguec&g% hase was extracted
with Et0AC SPHEE SSRGS S Bh AL s RRR SRS RESRRth B diSE (RIA58GY), filtered and
evaporatechihevaouixFremesiiiirigbshetitlsueinte soditwsehrdinstonrapensean seafall silica gel column
eluting with,25:35% dRACHIoxaR@ s hEasloRSEaBIRIRIRG, RIeEURINY TS A\ A

20U9/038681PCT/LS2008/010723 combined and eyapgraterlinvashiate.aftard, 527 mg (60%) of the
title compoﬁn as & white solid. MS (ESI-) for CI8H16ENO4S m/z 360.1 (M-Hy. Step 4: Preparation of

5-{442-(4-fRISPEIRERER PR ATSTIERARNE: 3-thiazoildine2,4-dione [00147] To a stirring solution of
5-{442-(4-flsotophEng )2 hydsosyativaxsive imylilion, Bty olitihed 2 Ureliéne (0.52 g, 1.40 mmol) in
DCM (15 mj)was asdediaMSQq@hmkkandihacobitionvassaalediq AC. Phosphorus pentoxide
(0.419, 1.44 mmole)uyycaar%cadded followed b grlethgégﬁrglgpﬁggngge@& gg}%@mq The reaction was

allowed to EPSW]‘ ywam to Sétﬁlc theh stirred fof 5 hours. The reaction mixture was partitioned
between DERNEXE i1 296 M5Fd the agueous phase was extracted with DCM. The combined organic
phases welemas edaniting sitve idhetbfda 25ty cfitered’ ah thesaporatee in vacua. The resulting white
solid was clyjamalogi-aRhecame smabsilicaaskcalunmnaltingwit 40965086 GM Fractions
containing product éﬁere %osmlrjli%eag fjn%%/a orat%g in Jacug to give 0.25 g (48%) of the title compound
as a white S0 MEESIF1or Cighia dﬁ& fiiz 359.8 (VMEH)f. MS (ESI-) for C18HI4PNO4S nilz
358.0 cm-niYP B3R BrPaes BTl mRsEISqE 25 tn FO PR &I P BRSEN5B5AMNaR%M1)-1,3-

thiazolidinendsdbel i@Rtyistered using any amount and any route of administration effective for treating

or lessening the severity of hypertension, diabetes, and inflammatory diseases.

[00121] The exact amount required wili vary from subject to subject, depending on the
species, age, and general condifion of the subject, the severity of the infection, the particular
agent, its mode of administration, and the like. The compounds of the invention are
preferabty formulated in dosage unit form for ease of administration 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
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Step 1: Preparation of 2-(2-fluoroplienyl)oxirane [00148] To a solution of o-fluorostyrene (5.0 g, 41.0
mind;) and acetic acid (2.33 mL 409 mmol) in dioxane (33 ml) and H20 (78 ml) at 0OC was added
N-bromosuccinimide (8.02 g, 45.0 mol) in three portions. The reaction was allowed to warm to R.T and
stirred overnight. Sodium carbonate (8.68g, 81.9mrnol) was added in portions and then 1M NaOH (ca.
10 ml) was added and the reaction was stirred at RT overnight, The reaction mixture was partitioned
between wateraine,BiR4e; and the aqueous phase was extracted with EiQAgsE1e;£0mbined organic

phases Wa%&%téﬂ&ﬂﬂﬁ@@cn@ﬁ'%&%‘%@@@ oﬁ&(ﬁﬁﬁ%@@aﬁ;\(ﬁ@&%aﬁg s\S@&Hé‘J@e&W@ 5.319g (94%) of
the title cor}igsfé%vﬁ s a slightl tlnted oil which, was, Lﬂﬁepmyglthout further P%él’lflcatlon MS (ESI+) for

C8H2FO0 in ill‘gf)& Eatli_e,nte %r aﬁ%ﬁ% ﬁm 115’1 upon a variety ol 1actors
4-[2-(2-f||t|dmbﬁéﬁyh)eﬁw'éﬁ@®mm%y¢hmﬁahéwwef§¢ YYEXigHHs/a3868¢RBDUS2008/010723
[00149/ To pe&tifti &g@ammﬂl@ﬁ?a@fm@éaﬂb e&mﬁm@r&;ﬁﬁg%ghé&%& meligkioluene (65 ml) was
added 41y goyRenseldede g B R meN. WANRRLGR W20 ERGA000, (Polvethylene

glycol, 0.85°g) an the stlrrln mixture eate at 78C overnig ht. The reaction was allowed to cool

to RT and "é%(?rfa?éfé?i% Biorwiy %E%’G?ﬁif"ﬂ?é(%}%ﬁ%&%&%ﬁ§%@?@wg‘§ﬁ%d with brine,
dried (Na23S&4), filtebédtandevapsiatetithvheysclibecrasultihenlighitebrawilcifawassadsorbed onto

siica gel and A amARGIRENGd, Shiag Wik 30-40% ENASIRLANGS THRIGHE ZEIOr spots.
Fractions contalnln de hll%h F%LIca g?%’_’m re combined and evaporated in vacuo to give 1.10g (11%)
rac

of the title compourf 898 Coloress Ctions containing the lower Rj. spot were combined and
evaporated#§ AL G6BrgIREEIE T ( P9I RETolR €oreRfIB ISBAR RIS 1AV EBIOR 645be RIS P B Preparation of

5-14-12-(2-fluarmpheny dicPahycoxysth enyine nzytitensl hidcthinzoldinex2ghaigne. 1001501 To a
stirring 50"%?1951:8&5@1%@%@%@%%5 Q Goitli8 BAMELIN &Q%’OJ %\l:cﬁ(ﬂ'y" (40, was added

2,4- thlazolldlnedloneé mmol) and | eridine 2.10 =loft, and the resulting

solution wa® & lﬁseﬂfB?“ﬁ\’ﬂ%P’?étfﬁﬁ?W'g"%\? gj’i’ffcﬂ‘i’é ?gﬁéﬁrﬁﬁt%&ﬁﬁ%‘t@\}és cooled to RT and then
evaporatedenbegierotsThe cesidurslyed §1d issolvenninyBrommiamnteri osdiutioarmizilaghed with dilute

aqueous H@@@eb&i@@ o@ﬁi&dlt(@@%&@@mfﬂiﬁﬁesioaﬁ@ke\éﬁ@gfﬁtﬂdﬂﬁﬁﬁﬁﬁl@bu?h&ﬁ@@uﬂing yellow solid

was washed with DCM, Or}c; %ng and.the f d iltrate was evaporated in.vacua This material was
adsorbed onto s [sca gel an éﬁrom togra $ing 10-25% EtOAcbeM Fractions containing

compound Wé‘fédéf‘b?f‘i‘ﬁ?f’r%eé‘?‘?&t e@gﬁB‘i’%‘f |'il?°’\fa?é‘iﬂ9‘f6d§Rféhﬁ BIFER@tRe compound as a yellow
solid. MS (E&k)ifordIskidPN@4Seraily 8580ttty oStety 4R fopakation @b&-{4012-(2-fluorophenyO-
2-hydroxyethoitylbenzyl1}- 1,3- th iazolid in e- 2 ,4-dion e. 1001511 To a stirring mixture of 5-

(412-(2- fluq(a(agg? %gdgydro%;%t% x{}/ﬁtfen ene mll,u hF o d| Zéddtlone (0.52g. 1.40 mmol) in

TI-IF/}-120 Was a or| exéjhydrate (0.2 mg, 0.0009
mmol), 2,2 Py FFHEAERETREN e %@%ﬂ?ﬁﬁmigﬁ@ﬁ%w%m?ﬁﬁéﬂ%m%ﬁﬁ?é w11g, 2.90 minol).
The reactiositéanéa - digepdiue/pivplengolorsAfteliquighbst ginfenthegadoeoldrhegan to fade and

HOAc was gfdgd c@mwa@%&aﬁwax&meﬂag%ﬁp@mwmg&%m@ fadsd.and addition of HOAC
failed to re%enerat it, NaPH was acgl q t%orfa enerate the Ior Adg{ﬁd small portions of

NaBl-14 ang HORE V\fiesrésﬁﬁ |?S<f biie’eo o‘?“ﬁpeyr&ste rcr% Oeng ?h‘f’gt i&galeral times, HPLC
indicated tHﬁF%H@H@é%BWW&%%WBI@WW% f%rétl%ﬁatetﬁ@ceéém@wfmmde

oils {in particular, cottonseed, groundnut, corn, germ, olive, castor, and sesame oils},
glycerol, tetrahydrofurfuryl aicohol, polyethylene glycols and fatty acid esters of sorbitan,
and mixtures thereof. Besides inert diluents, the oral compositions can also include adjuvanis
such as wetting agents, emuisifyving and suspending agents, sweetening, flavoring, and
perfuming agents.

[60124)] Injectable preparations, for example, sterile injectable agueous or oleaginous
suspensions may be formulated accordi'ng to the known art using suitable dispersing or
wetting agents and suspending agents. The steriie injectable preparation may also be a sterile

injectable solution, suspensien or emulsion in a nontoxic parenterally acceptable diluent or
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WO 2009/038681PCT/US2008/010723 blue color has given way to a light brown solution. The
reaction was partitioned between water and EtOAc. The organic phase was washed with brine, dried
(Na2S04), filtered and evaporated in vacuo. The resulting light brown oil was chromatographed,
eluting with 35% EtOActhexanes. Fractions containing compound were combined and evaporated in
vacuo to give 0.32 g of the title compound as a white solid. MS (ESI-) for CI15H15EN04S m/z 360.1
N-H). Step 5: Rygpasatiar,of 5-4412-(2-fluorophenyl)- 2-oxoethoxylbgnzydimkdviiazolidine-

2,4-dione. %91%%%@%%@%%&9{%% 0f Badddds(2Aluaronhenydlgrhydioxyathoxylbenzyll
thiazolidine-2,4-dione (0.29 g, 0.80 mmog in DCM (1 mll)l Paddc?cl I%)I\/.EISO @.5 ml) and the solution
was cooled o 8'E BHBEPHETIR PERB%EE To 2% DBYRTHON Wad adde: twed by triethylamine
(0.50 mL, 3cBlerigehiuldre heattitenyvisilalibwe dikrsiowievianyi icTRIRYAfET BHGHS water was added

and the phaggsWwatsseRal atednihaphaking.agueausiphase smas adjustedno ca. 7 and the aqueous

phase was extracted with DCM. The mﬁlned o) ni @Q&sess were washed with brine, dried
(Na2s04), ?ﬁ?é‘;%'ﬁ rgﬁﬁoe%%%%% eﬁhq{i?la%ug.l O%hgcgésclj tslng w itoeelso?iél was chromatographed on a

small silica jerEsion BieriFiehvith 10% EtOAC/DCM. Fractions containing product were combined and
evaporated [iBNBTURLMGhie 0. beha 6686 yof thedtiliecdoinpeamnplasafivhitensokidgiMS (BSI-) for

C15H14FNQAS /7. 358,0 4M:H) h ExRmnied RIsnaalonaf B-0:l 23 duekapbgnyi)-
2-oxoethoxylbenzyl11-1,3- thIaZO|IdIn?-2 4-dc£.one 0

compositions which can be dissolved or dispersed in sterile water or other sterile injectable
medium priot to use.

{68126} In oxder to prolong the effect of a compound of the present invention, it is often
desirable to slow the absomtion of the compound from subcutaneous or intramuscular
injection, This may be accomplished by the use of a liquid suspension of crystalline or
amorphous material with poor water solubitity. The rate of absorption of the compound then
depends upon its rate of dissolution that, in turn, may depend upon crystal size and crystaiifne
form. Alternatively, delayed absorption of a parenterally administered compound form is
accomplished by dissolving or suspending the compound in an oil vehicle. Injectable depot
forms are made by forming microencapsulated matrices of the compeund in biodegradable
polymers such as polylactide-polyglycolide. Depending upon the ratio of compound to
polymer and the nature of the particular polymer employed, the rate of compound release can
be controlled. Examples of other biodegradable polymers include poly(orthoesters) and
poly(anhydrides). Depot injectable formulations are also prepared by entrapping the
compound in liposomes or microemulsions that are compatible with body tissues.

[60127] Compositions for rectal or vaginal administration are preferably suppositories which
can be prepared by mixing the compounds of this invention with suitable non-irritating
excipients or carriers such as cocoa butter, polyethylene glycol or a suppository wax which
are solid at ambient temperature but liquid at body temperature and therefore melt in the
recturn or vaginal cavity and release the active compound.

{00128 Solid dosage forms for oral administration include capsules, tablets, pills, powders,
and granules. In such solid dosage forms, the active compound is mixed with at least one
inert, pharmaceutically accepiable excipient or cafrier such as sodivm citrate or dicalcium
phosphate and/or a) fillers or extenders such as starches, lactose, sucrose, giucose, mannitol,
and silicic acid, b) binders such as, for example, carboxymethyloellulose, alginates, gelatin,

polyvinylpyrrolidinone, sucrose, and acacia, ¢ humectants such as ghycerol, d) disintegrating
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0 Step I: Preparation of 2-(3-fluorophenyl)oxirane 1001531 To a solution of m-fluorostyrene (5.00 g,
41.0 mmol) and acetic acid (2.33 mi.., 40.9 mmol) in dioxane (33 ml) and E20 (78 ml) at OC was added
N-bromosuccinimide (8.02 g, 45.0 mmol) in three portions. The reaction was allowed to warm to RT.
After 4 hours, 2N NaOH (60m1) was added and 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 cophined,erganic phases were washed with brine, dried (NagS64). filtered and

evaporated iy Yacha 0.Givs 8.30,6:0h ie. e compaus s A slahiN ARtgsolLhich was used ithout

further purification. WO 20 038681PCT/US2008/010723 Step 2: reparation of
4-12-(3-ﬁn&Bbﬁﬁr&%)ﬁﬁz}l@&%@&?&fﬁ&@%‘ma?&é‘h%%gifﬁwﬂﬁ Sf%lf%%irﬁﬁ‘&%%iﬁﬂon of

2-(3-fluorophesigBoirasie{ 5180 mar4 QrEumivial) crroluena 85 suerisatidet.4ohydroxybenzaldehyde
(7.40 g, 61.0: 5RO M NRDE{ 8540V 3nE RELAO I tRalaibyienes ghyial « 8&@iand the stirring
mixture was heat 78C overnight. The.reaction mixture was allowed.ta coal to Rl and then
extracted W?%Flyl':af@g)c%{ 156 )af %‘1% %acl)%rh w% %(trrrg {s were \?vma% esgiévﬁﬁ %{Ia %,n?jried (Na2s04),

filtered and B¥aiotetBE HUECHH FHEd BRI b iR GReR R e ARG R eluting with 30-
40% EIOAc#Heixanesorbhere dvec2npdaebsfiotsg kgactions containing the higher R1 spot were combined

and evaporaiedd YAEUBHR.SNE Lo GiAZ i ahibaititie: campound As-a white.sqlid. Fractions
containing the lower Rrsgot were comblnéed and evayi)orate m.&acuo to igle\{leaO.QQ g (9%) of the

regioisomer 8 B iSE 4Pl R STERELL S eSHED BV BRBB S ation or B4 T A oraphEhy 1)-
2-hydroxyethdsyeniidenehiicose ghiavehatie keq Hieprifobtasdpams of &@ieihg solution of the
aldehyde (2i36.gs, 1Q63rp0b, imapapkiieckiOkh 4Ry mos adgedd ddnazalidisadiene (0.90 g, 7.69
mmol) and piperding (Sl LA, A0 e esuling seliin.as healedjo reflux. After 6

hours, the reaction mixture was allowed to cool to RT. The mixture was evaporatéd in vacuo and the

residue waSHISSBIV e HERIAE M8 TH ARL AL RieaTnes it réBis oA, brine, dried
(Na2S04), fittercdeamieizaporate drifevatialy, Thecresultimgojdiontetlial was dissuiled in MeOH/DCM

adsorbed ontg silicaigehand chrapmatossanhrd elotineawiit 80%ek QAP GMEractions containing
compound were com ined and eva%ql\rr%ctf‘g in vacuo to afford 2,17 g (86%) of the title compound as a

yellow solid}.)'i\)(g'eﬁf@i-s{%cre&afgﬁﬁ 4 m7 %§§§0T Ol\l-z'qf-sf)r.ng,{[e 4: P‘}éeparaetf’(lr)n 18/

5-14-12-(3- #15bra refFRy-boriniies Brkiosapmisn SR 14 SHIRSIRIM S8 e AIgHE 18791561 5-
(442-(3-fluosopbiemytighirhicduox yetbopmeninytdanspi Sditaishidine-2,4-dione (1.00g. 2.78 mmol) was
suspended jg, HalFril 300 anehs20 (B9 M) Todhis seiwtionwas-added.a smalkcrystal of cobalt
chloride followed'b 2,2‘-%igﬁridir;&§9811§1 , O.g%crrpngnoc%Q bpltaSB&I;l E\5/‘\3/95aagllgeesd i}rgﬁporéions until blue color
persisted. Tﬂ‘él%ﬁ%g;aéflggua Vfaded Ena was regenera%ea repeatedly by shall'additions of borohydride

and HOAc. st#hdes FiP Pormnalsisis ndtetretipdab tHesreastivir o toism lstestiienfeditfon mixture was
partitioned befveemiEsecantidd 261 TioACasaded-untill thexpHuak thre aguebousiphase was ca. 6.

The aq erta%gla?eaf%?n}é/al% sxtracted with E10AGThe combines aanis: phases.wete washed with brine,

dried (Na2S04), filtered and evanrated in vacua. The residue was chro atographed on a 37
uch dosage forms may also comprise, as 1s normal practice,

sucrose, lactose or starch.
additional substances other than inert diluents, e. g tableting lubricants and other {abieting
eids such a magnesium stearate and microcrystalline cellulose. In the case of capsules,
tablets and pills, the dosage forms may also comprise buffering agents. They may optionatly
contain opacifying agents and can also be of a composition that they release the active
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,

[06131] 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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WO 20091038681PCIMS2008/010723 small silica gel column eluting with 20% EtOAc/DCM. Fractions
containing product were combined and evaporated in vacua to give 0.72g (72%) of the title compound
as a white solid. This material was recluomatographed on a small silica column eluting with 10-20%
EtOAc/DCM. MS (ESI-) for C18H16FN04S m/z 360.1 (M-H). Step 5: Preparation of
5-{442-(3-11uoropbenyl)- 2- oxoethoxylbenzyl} 1,3-thiazolidine2,4-dione [00157] To a stirring solution

of 5- 1442-(3- f|%%@@j§yg’l}) -2-hydroxyethoxy]benzyl}-1,3- thiazolidinep2dadiaRe(8:62 g, 1.70 mmol) in

DCM (15 mp) was addad, DMSE, 0200 th NG Siion Was GRledda, Q&@%@ed phosphorus
pentoxide (0.49 g, 1.72 mmo oll(fwed %tnethé%%% 1.1 m , 7.72m % The reaction mixture

was alloweaeﬁﬁléﬁig\/\wwg%ct SRR PR ﬁo@vs RSP T Pt P s complete. Added
water and seizndte dopiraideis Thenpphofdsétiaepliaobis prrasenves ejustedpteiedlenewith 2M NaOH and
the aqueousfmﬂs%@aﬂaa%m@d@ extractied: with &t0AG.Fhe: copbinesk extkactsiwerewwashed with brine,

dried (NaZSO fil nd eyaporated in vacua. Th ting whi chromatographed on
é? 5 % 9 g 81 Gsa e lorms a eg’%) ?eé%%"gé OQV\% 5?(%9}3&915%%%

a small silica g column elu |ng wit % EtOAC Fractions contalnlng product were combined

and evaporé‘f@ﬂ‘iﬁ‘%fbﬁ%&@@ﬁ}é‘e@%g {herrsfio EHEARARES EHMAEOINESE Q RHRESSAEMS (ESI-) for
C121-114FbiD4 SomgzuBb 8B ds Xansiple Shirepanabiorafolied by either providing & rate

5-{442-(3- r@@i@@ﬁ%@*ﬁ%ﬂkg&%@ﬁ »@ﬁgwébép%unﬁq@z%gm@r ZArdighg. Step I:
2-(3- metho%lg)ggfyb%xw To as utlon of &Xlan{fsotl% (5.0 " 7 0 mmol) and acetic acid
(2.1 mL, 37 |oxa we ﬁwgnmﬁ) was adde bromosuccmlmlde (7.30
g, 41.0 mmaaamqﬁpé@r bmré?ﬁgmweabé%t@ﬁ Weativied e ikarm to R.T. and then 2M NaOH (50 ml)
was added.jihexeaaionwaslefbioisicaidy, overa ghi Ihedenchion-mbstura wasdhen partitioned

between waisgand F10AE, And theAgysens Aas was Siacim Ml HIRAC. H gombined organic
phases washed with brine, dried (Na2S Eé\%nered and evaporated in vacua to give 5.60 g (100%) of

the title coﬁﬁ%ﬁ%ﬁgrﬁlﬁlﬁﬂﬂwﬂ%&fsﬁﬁ FEBOD 868 FREIME SR 6755 Step 2:
4-12-hydroX§o23@-néthbryphenypethiokylteresitaigsend pharmaceutically acceptable

compositions of the present invention can be empleyed in combination therapies, that is, the
compounds and pharmaceutically aceeptable compositions can be adminisiered concurrently
with, prior to, or subsequent to, one or more other desired therapeutics or medical
procedurss. The particular combination of therapies (therapeutics or procedures) to employ
in a combination regimen will take into account compatibiﬁty of the desired thérapeutics
and/or procedures and the desired therapeutic effect to be achieved. It will alse be
apprecizted that the therapies employed may achieve a desired effect for the same disorder
(for example, an inventive compound may be administered concurrently with another agent
used to treat the same disorder), or they may achieve different effects (e.g., control of any
adverse effects). As used herein, additional therapeutic agents that are normally administered
to treat or prevent a particular disease, or condition, are known as "appropriate for the
disease, or condition, being treated”. ’

[00135] The amount of additional therapeutic agent present in the compositions of this
invention will be no more than the amount that would normally be administered in a
composition comprising that therapeutic agent as the only active agent. Preferably the
amount of additional therapeutic agent in the présently disclosed compositions will range
from about 50% to 100% of the amount normally present in a composition comprising that
agent as the only therapeutically active agent.

{60136] The compounds of this invention or pharmaceutically acceptable compositions

thereof may also be incorporated into compasitions for coating an implaniable medical
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[00159] To a stirring solution of 2-(3-methoxyphenyl)oxirane (5.60 g, 37.0 mmol) in toluene (65 ml)
was added 4-hydroxybenzaldehyde (6.80 g, 5.60 mmol), 1M NaOH (65 ml) and PEG4000
(polyethylene glycol, 0.85 g) and the stirring mixture was heated at 78C overnight. The reaction
mixture was allowed to cool to RT and extracted with EtOAc (2 x 150 m1). The combined extracts were
washed with brine, dried (Na2S04), filtered and evaporated in vacua. The resulting light brown oil was
chromatographgg ;@b4tiagwith 30- 40% EtOAcillexanes. Fractions containjeg.thg.higher 11.1 spot were

combined a&qigé(@mr%tggsi[@e\;%g%ﬂgigiygvjc@@gﬁgo/ 2 &f theditlg.compaund as a clear colorless oil.
Fractions contaig%}g é’the lower Rf sgot were combinedé} a{rld evaporated_gg yacua, to give 0.90 g (9%) the
|

regioisome IAggoa fl@e C%Fosﬁnet dv Pc§t é}b aﬁ?ther aspect, mcludes a composition for coating dn
5-1442-hydioriEpaB-dqetscsypheng pethonibénAkidesselt ingehimzs|ighssbe, deittie [00360] To a
stirring soluisn k] 2- biysleaxyid-(Fmethmxyneaynethexyibenzelideiedl. #ogx@u46 mmol) in
absolute QL (G0MD g A0ded. 2 Aliazalidinaliong (a0, b mmel and pigeridine (0.70 mL,
7.11 mmol), and the resulting sglutlon Wwas heated to ref ux. The reaction was refluxed overnight and
then evapor4ted FARRLEHS" $HRPFEE8 A6 TRL AR/ EIRR SR A e dbTR §8RFAS washed with
water (pH adjusteddo chsds@nyithbHOAChelrimendri el a@S@i) fikered saddnadsodied onto silica gel.
Aftgr chrom@et@(%a@&mmémgg@mg@g(&%@ ‘E%aﬁ%iﬁr%% E&ﬁlﬁ@éﬂﬁ%&%&‘é@&y VI‘% Wl\iée (%%Tg’iPEd
and evaporated.jn vacya.to giv _ t cogmpound as a yellow solid. -) for
C10H 1 NS %%é%?ﬁfgﬁ?e‘%fg 894:55 ggﬁ’g[) ﬁ’é _rg%i-l }ﬁsr%eﬁiﬁv%%gélﬁ%@fﬁ%%lbenzyl)
-1,3-thiazolithsepersd iﬁﬁéqg@ggiqemqqggahwp@panbie polymeric materials such as a
y-2-(3-methoxgypkenyiethosyibensydisenajc] dibipzolidine -dofedione flvdd, goigidbanmol) was
dissolved in, £HEq{he, M AIABE Had(e.i0sangd, sUFficiont . 3 Eag%%&éﬁa%ﬁ%%ﬁgwt'on- A small

crystal of cobalt chloride was added, followed by 2,2'- bipyri mg, 0.70 mmol). NaBH4 was
F:

added in pditiGHe BnEFHHEDIS1EPRRaN S Berguticgnér RRNERTRT YPARTRIRHATEE St was regenerated
repeatedly biespnedibaidditiombivftivos dtipyelridei mnd aadlophisrsHPLS indicatedihat the reaction was
complete the#gagtien mixture was partitioned between EtOAc and H20. HOAc was added until the pH

of the aqueqyis HNASE AT £ L AALIERINE AAUSOHSRRERENESRUASed Yt FOAC. The
combined organi 39

treating or reducing the severity of hypertension, diabetes, and inflamumatory discases.

[00138]) Another aspect of the invention relates to treafing hypertension, diabetes, and
inflarnmatory diseases In a biological sample or a patient (e.g., i vitro or in vive}, which
method comprises administering to the patient, or contacting said biological samplie with a
pharmaceutical composition comprising a compound of formulae I or II. The term
"biological sample", as used herein, includes, without limitation, cell cultures or extracts
thercof; biopsied material obtained from a mammal or extracts thereof; and blood, saliva,
urine, feces, semen, tears, or other body fluids or extracts thereof.

{#013%] In order that the invention described herein may be more fully understood, the
following examples are set forth. It should be un;ierstood that these examples are for

illustrative purposes only and are not to be construed as limiting this invention in any manner,

V. EXAMPLES
Example 1: 5-[4-{2-oxe-2-phenylethoxy)benzyl]-1,3-thiazolidine-2,4-dione.
' O
ope’
©\r(\0 S\\<
O

G
Step 1. Preparation of 4-{2-hydroxy-2-phenylethoxy)benzaldehyde.

[08140] To 2-(4-flucrophenyDoxirane (6.50 g, 54.0 mmol; ) was added taluene (85 ml),
30



WO 2009/038681PCT/US2008/010723 phases were washed with brine, dried (Na2S04), filtered and
evaporated in vacua. The residue was chromatographed on a small silica gel column eluting with 20%
Etakc/DCM. Fractions containing product were combined and evaporated in vacua to give 0.82 g
(74%) of the title compound as a white solid. MS (ESI-) for CI9H19NO0O5S m/z 372.0 (M-H)'. Step 5:
Preparation of 5-{442-(3-methoxypheny0-2-oxoettioxylbenzyl)-1,3- thiazolidine-2,4-dione [00162] To a
stirring solutiowzgwgz}sgb%ihydroxy 2-(3-methoxyphenyDethoxy]benzyltrAda3sdidazelidine-2,4-dione
(0.62 g, 1.7,mmal) . DGM(ke 0l #as. added, DMSQOR 1%%@@%@%@@@11'@@ wias pooled to OC.
Added ph aIg)horus pentoxi f/so gﬁ%g .8 mmoI éllowgg by trleﬁhy[@fmlng mzé 8 3 mmol). The
reaction waaibea bR alis WREA S FE RAEHS Rolits water vas addad afid the phases were
separated. fiheptoofthemque StrphhsE WS Aeljerstdy t5eeaic PIRARHY VY NETIH Ei"he aqueous phase
was extractggwith-EiRAscThacambined.extacis were Wwashedinitibsine] dhed (Na2S04), filtered
and evapor tegi&%cg %gﬁe (SRulNng white ?0"de\{\£%§c%qk?&8'@%0/gﬁ@ﬁ%®ﬁ Fsmallssilica gel column
C

elutlng Wlth ractions contalnlng product were combined and eé%})orated In vacua to

give 0.33g (BBEH)BE BEAEEsPolisEr e’ AR SORP IS8 SR R L HFIREBE miz 372.0
(M+H)T. M$ ¢ESH)0b 8 HINOEShiz B0 dw(pil- EffctErasmphenBieRrejsaratoh dfe

5-{442-(2-mgihox }épg&?wx& &m'w%@m}nl&um%@ydIwaf%a@nag&asma--\c 00 Step I:
Preparation of 2-(2-metho phen I oxrane 0016 on (gf 2- Vﬁné{e u%sgo‘!% 5.0 g, 0.037 mol)
and acetic SIS % 8§%ner?§§tnmlﬁ aﬁg UBJ?

at 0C was added
N-bromosudbinitithe{#:30¢g Fmtwﬁmﬁﬁimﬂﬁﬁ?@é%b%@%d% YERAw 2l owed to warm to R.T.
and after 1 k20 MNafld (58m k) wasiasided4T imreactieniveastetitel stin atiREsvernight. The

reaction mixtyire Was %E% fion E%Q?W%%nr}%@é%%% Ei0AG-aRd the.aauaoKsphase was extracted with
EtOAc. The combine %inlc hases were washed with brine, dr{ed (Na2S04), filtered and

evaporated S HE S bg?%@?ﬁéﬁtﬁ?‘lﬁﬁéﬁa&?bfﬁﬁWﬁgualssolved 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 all, )
Step 2. Preparation of 5-[d- -{2-hydroxy-2-phenylethoxy)benzylidene}-1,3-

thiszolidine-2,4-dione.

[00141] To a stirring solution of 4-[(28)-2-hydroxy-2-phenylethoxylbenzaldehyde (2.63g,
10.8 mmol) in absolute BtOH (75 ml) was added 2,4-thiazolidinedione (1.27g, 10.8 mmol)
and piperidine (0.54 mL, 5.4 mmol), and the resulting solution was heated to reflux. The
reaction was refluxed overnight. The reaction mixwre was aliowed to cool te RT. No
precipitate formed. The pH of reaction mixture was ca. 5. Acetic acid (20 drops) was added.
The reaction was evaporated in vacuo, The material was adsorbed onto silica gel and
chromatographed eluting with 30-40% EtOAc/hexanes. Fractions containing proguct were
combined and evaporated in vacuo to give 3.18g ’(86%) of the title compound as a light
yellow solid. MS (ESL-) for CigHisNO4S m/z 340.1 (M-H)".

Step 3: Preparation of 5-i4-{2—hydmxy-2-p§xenyEethoxy)henzyﬂ}-l,3—&:1émzoﬁi[ﬁime-2,4-

dione.

[00142] To amixture 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 HoC (26 ml), 1M NaOH (3 ml), cobalt
(II) chioride hexahydrate (0.60 mg, 0.603 mmol; ) and dimethylglyoxime (15 mg, 0.13

mmol). A solution of sodium tetrahydroborate (240 mg, 6.33 mmol} in 0.ZM NaGH (3.6 ml)

wase added. The reaction mixture immediately turned dark but very soon assumed a clear
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WO 2009/038681PCDUS20081010723 Step 2: Preparation of
4-12-hydroxy-2-(2-metboxypherayi)ethoxyfbenzaidebyde [001641 To a stirring solution of
2-(2-methoxyphenyl)oxirane (5.60 g, 37.3 mmol) in toluene (65 ml) was added 4-hydroxybenzaidehyde
(6.80 g, 56.0 rnmol), 1M NaOH (65 ml) and PE04000 (polyethylene glycol, 0.85 g) and the stirring
mixture was heated at 78C overnight. The reaction was allowed to cool to RT and it was then
extracted with &tDAG(Bx%:150 m1). The combined extracts were washeg wihdaring; dried (Na2S04),
filtered and gyRRQsHELHIY/ AGkER: am&va@swdwngg@k@uﬂN&am&ﬁd@m@aﬁilt@aﬁr@@d)ﬁnd

chromatograplied SIng N A0:40% FIohclesanesThRIecs, 2 PR SRl fyaetions containing

the higher Rf spot were combine wﬁorate in vacuo to give 1.71g e regioisomer as a

brown oil. F%Hi@ﬂ?é&ﬁ%ﬁlﬁﬁ?g?ﬂﬁé%%r Gpbiirere LoThueT SRE-eVaErated Y acuo to give
2.05g (20%}6ithanditlesdedpearndas:acyellow sofidn Bie i3y Reparatéd nof {5705 fub

[2-hydroxy- %t@gmgﬁﬁ%y&?m&%@%%w&%m@ﬁké&é@ dipnAadipne [00165] To a stirring
solution of 412-hydroxy-2-(2-methoxyphenyp C(%%%Jb nzai % 1 719 825%emmol) in absolute
in

EtOH (50 mﬁ"ﬁ?a?&“%dé‘&“é‘ﬂ Far% e%ﬁ%“ﬁé §¢ ‘ﬁﬂatn% e i 0.68 mL, 6 9 mmol),

p| erl
and the res@w@em@nm@a@nw@@wwmcwwwmmmmxaveq«mgm and then

evaporated @wcag(%h@ sesidiie was-cissalvednit Bs0Aaen kiissotuiamwasmashed with aqueous
HOACc (pH drled (Na2S04), filtered and evaporated in vacuo. The residue was adsorbed
onto silica ge an romatographed on silica gel eluting Wlth 20 40% EtOAc/DCM Fractions

containing p oduc were ¢ gnd ev ted in acu ve 1i 3 00/3 of the title compound
e gty N DI T 5 A ARG NPT N e o

5-(4-[2-hyd rWii(Qométﬁ@wshém%’iHéﬁ%@&ﬁ@gﬁt@,@%ﬁ%}féﬁﬁ@mﬁ 3&@%1[@@%6]

(52)-5-14-[2: hyalsaxyr Be(2-mathaxypheryl)etaoxy loanaytidenedcl 3 thiazolidinezid.cigne (1.00g, 2.69
mmol) was gigaalyesdn M@r@&@&n&é{ﬁ% é%%@@z%oﬁ%%%@@fm% Syificient additional THF was

added to give a clear solution. A small crgsta cobalt chloride was added followed by 2,2'-bipyridine

(95 mg, 0.6 T FIHBR P Ak B fion TR EGEEEaB Y RITEC MAHY WAE Skibd HBdrtions until the
blue color persistiad réfHer oot adeaily faded dndenBS Yegenerateddriép earadiyliayesmall additions of

borohydride.apddsoAidy¥haes M@&@:&W@%ﬁ&%ﬁ@iﬁﬁﬁ@@&%&@%%@&ﬁﬂge reaction mixture
was partitiongl bety geﬁ%%g%}gxié?%‘ﬂea S sd*c e‘? é’f’%s wgheE'sLH}U) %[Sgc%examse AQUEQUs phase WO
0

2009/03868TPCT] 3'Was ca. 6 a LEOUS phase was extracted with EtOAc. The
combined of GHAENSPARBS WaTe WRARREtENGH Et?ﬁﬁé‘:ddﬁ éﬁ%ﬂ%@ﬁ)‘mﬁlfé%ﬂ Ak E0aporated in vacuo.
The residuecwasohirematogr aplictrongiemadl siles jaekedbihnedtititgnwitkh20 2 Et0OAC/DCM.
Fractions coptaipinia-piedueiyvsre sembingd and evaporated in vacuo to give 0.63g (63%) of the title
compound as a white solid. MS (ESI-) for CI9HI9NO5S m/z 372.1 (M-Hy.

Example 2: Preparation of 5-{4-[2-(4-fluorophenyl}-2-oxoethoxylbenzyl}-1,3-

thiazolidine-1,4-dione.
O
F N E
sV eRe"
[ © X
O o

Step I1: Preparation of 4-[2-(fluorophenyi}-2-hydroxyethoxylbenzaldehyde

[061441 To a stirring solution of 2-(4-flucrophenyloxirane (5.60 g, 40.0 mmol) in toluene
(65 ml) was added 4-hydroxybenzaldehyde (7.40 g, 61.0 mmol), IM NaOH (65 ml) and
PEG4000 (polyethylene glycol, €.85 g) and the reaction was heated at 78°C overnight. After
cooling to RT, the reaction was extracted with BtOAc (2 x 150 ml) and the combined extracts
wers washed with brine, dried (Na;S0,), filtered and evaporated in vacuo. The resulting

light brown oil was chromatographed on silica gel eluting with 30-40% EtQOAc/hexanes,
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Step 5: Preparation of 5-14-12-(2-methoxypheny1)-2-oxoethoxylbenryll-1,3-thiazolidine2,4-dione
f00167] To a stifling solution of phosphorus pentoxide (030 g, 1.10 mmol) in DCM (8 ml) at 0C was
added a solution of 5-{4-12-hydroxy-2-(2-methox yphenypethoxylbenzy1}-1,3- thiazolidine-2,4-dione
(0.20 g, 0.54 mmol) in DCM (8 ml) followed by dimethyl sulfoxide (0.20 mL, 2.80 mmol). After stirring
for 15 minutes, N,N-diisopropylethylamine (0.28 mL, 1.60 mmol) was added. After 45 minutes, the
reaction mixturgiMas sast;into cold saturated NaHCO3 and extractedswithsmifdAg£¢2). The combined

extracts wege, Washedwithring o tlied (NaZSQdhilterad sng avaparatesbin ¥asuasThe residue was
chromatographed on a small silica gel column eluting with 0-10%.Et0Ac/DCM ragtions containing
product Welgegg%%%%%p Anc @‘366?%‘%% Sh %&eusg fé? gﬁ&aétt‘f?écr%“gmt%‘§%/€§eo$¥ﬁé%€ﬁ£ Dcompound as a light
yellow solidv¥SqEiSe] fot Tl ess mavs 264 (Rl iSeiHpre e Prd satation of
5-{442-(3-thlaraplienydiu? wixoethoxylbenzyll-1,3- thiazolidine-2,4-dione.  Step):
2-(3-ehlorophenylioxirane [00168] Tea solution of m-chlorostyrene (5.70 g, 41.0 mmol; ) and acetic

acid (2 33 k., 40.8pNQB IR sliexane (33:.00pa0e H20 (& mbird.9 b wagiadded N-bromosuccinimide
(8.02 g, 45.E mm Ig in tQ[S§£ortions. The reaction was allowed to warm to R.T. After 4 hours, 2N
NaOH (60 MiEAAS aHFed"and the reaction was allowed to stir at RT overnight. The reaction mixture

was partitioH8#petneshriiaerdiva eibaededetie’ aguibteprbdeahralisitdited With EtoAc. The
combined okgamigephasamwrdmaiashadodvity briaemdried (a2804) Hilteied BWndeVaporated in vacuo
to give 620%@&9@9@95%@9&&% QA MBICh WasmmsedwilhantfHdnen;pHHicalioR.SIgP 2:
4-12-(3-chloropherty1)-2-h dro>§/erboxylhenan|debyde 42 .

allowed to cool to RT, and then evaporated in vacuo, The residue was adsorbed onto silica

gel and chromatographed, eluting with 30-40% EtGAc/hexanes. Fractions containing product

were combined and evaporated in vacuo to give .88 g (27%;) of the title compound as a

yeliow sohid. MS (ESI-) for CisH 4 FNO,S m/fz 358.1 (M-H)

Step 3: Preparation of 5-{4-[2-(4-flucrophenyl)- 2-hydroxyethoxylbenzyl}-1,3-
thiszolidine-2.4~dione

[00146] To a stirring mixture of 5-{4-[2-{4-fluorophenyl)-2-hydroxyethoxylbenzylidenc}-
1,3-thiazolidine-2,4-dione (0.87 g, 2.40 mmol) in THHO (1:1, 20 mi) was added 1M
NaOH (2 ml), cobalt (IT) chloride hexahydrate (0.30 g, 0.001 mmol}, dimethylglyoxime (8.4
mg, 0.073 mmol}, and finally sodium tetrahydroborate (0.13 g, 3.53 mmol). The reaction
turned a deep biue/purple color. After a short time, the dark color began te fade and HOAc
was added dropwise to regenerate the darker color. When the color faded and addition of
HQAg failed to regenerate it, NaBH, was added to regenerate the darker color. The reaction
was left to stir at RT dvemight. The reaction was partitioned between water and EtOAc, The
organic phase was washed with brine, dried (Na;SOy), filtered and evaporated in vacuo. The
resulting light brown oil was chromatographed, eluting with 35% EtOAc/hexanes. Fractions
containing compound were combined and evaporated in vacuo to give 0.77 g (88%) of a ight
yellow solid. The yellow solid was dissoived in THF (8 ml} and HaO (8 ml), and the
resuiting solution was treated with CoCl; (a small crystal), and 2,2%-dipyridyl (5 mg). Finally,
NaBH, was add;ad m small portions until the deep blue color persisted. ’fhe reaction mixture
was partitioned between BtOAc and H,G, and the‘aqueoas phase was extracted with BtOAc,
The combined organic phases were washed with brine, dried (N2,S04), filtered and
evaporated in vacuo. The resuiting shightly tinted oi} was chromatographed on a small silica

gel column eluting with 25-35% EtOAc/hexanes. Fractions containing product were
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WO 2009/038681PCT/US2008/010723 1001691 To a stirring solution of 2-(3-chlorophenyl)oxirane
(6.20 g, 40.0 inmol) in toluene (65 ml) was added 4-hydroxybenzaldehyde (7.30 g, 60.0 mrnol, ), 1M
NaOH (65 ml) and PEG4000 (polyethylene glycol, 0.85 g) and the stirring mixture was heated at 78C
for three hours. The reaction was allowed to cool to RT and then extracted with EtOAc (2 x 150m1).
The combined extracts were washed with brine, dried (Na2S04), filtered and evaporated in vacuo.
The resulting light&sawesoil was adsorbed onto silica gel and chromatographed @tuting with 25-40%
EtOAc/hexaResinthere REeo2-MajorEpets . Fsarcions centaining:the: higheuRf spetiwere combined and
evaporated in ' . Cfgq(}%po sired product as a colorless oil. Fractions containing
the lower R} isiglc?ltﬁ V%Z%&fgﬁ&ﬁ%? and%%fjo%r@é?e%?%w\iauo to give 0.95¢g (8%) of the regioisomer as a
colorless oil, 44B. Some starting epoxide (2.85 g) was also recovered. Step 3:

5-{442-(3-chlarap ety piphyiicdydtieRydivphaylidenedty8sttilanalidihé-ti4zdidne (001701 To a
stirring solugﬂig_giggé42-(3-chlorophenyl)-2-hydroxyethoxy]benﬂzaldehyde (2:08 g, 3.90 mmol) in
absolute EtQH (50.ml) was added 2,4-thiazolidinediqne (0,5 4.29 mmal) and piperidine (0.42 int, 4
3 mmol), ah%ﬂég? ré%%ﬁ%&;n%g?ﬁgﬁ ﬁgtéq@égég{]gf?%ﬁﬁ%%ﬁgﬁ% éjﬁ(yset%%gboe\%?ﬁi—éﬁf at room
temperaturéifhidiesab P PikiofEwaS BrRporaiedin fagiy widdnd s (S iasaaissolved in EtOAC,
This solutiopswastaashesithatrdepus iAo dabkia) Aine sdriacdNa2 584), filtered and
evaporated; |} vaGUa- 1 IRSIHE Wamadsethed MR NlGR,0gLaRd cRIoMaaganied eluting with

10-20% EtOAe/DCM. Fractions containing product were combined and evaporated in vacua to give

1.31g (89947 Bf tH PYOAHEE A= IRy SMERPSER MU S TR T PPIOF E LB AABERGA S 375.0 (M+H)t. MS
(ESI-) for CH 81 bdCaNOUSUI BT 4% (mqa)zd @té@@M. The combined organic phases were

{5'1[4'§2'(3;]'|%L%5Em@1%eﬁd%¥@(%}Sﬁi@?ﬁlﬁ%&é{x&%&aﬂo?&tﬂﬁiﬁzﬁ@ﬂ&ﬁlﬂmﬁ,fksﬂi&@&rﬂ%()17ll 5- )
4-[2-(3-chlorophenyl)-2-hydroxyethoxylbenzylidene) -1 3-thiazalidine:2.4-di 0.74 g, 2.00 mmo
was dissolvsé)a(% I%ng%o%ﬁp ater ?’i%llr%i[;cw %%&e edégﬁagtwén %ﬁ%%ﬁ%% added until all solids
dissolved. Arashels epyiaing PESHSITEHGITBINGE &4 G ARSVET By 2D HipyREREYBD mg, 0.44 mmol).
The reactiondrixusewas ecooletittc0@. NABES Was GeldeBNOSortiotis. adiHfeE. e color persisted.
The color gragually dadeshand was segenerpted repeatedly by small additions of borohydride and
HOAc. When HPLC indicated that the reaction was complete, the reaction mixture was partitioned

between EtQAc andHOAC ed until 18, ¢ was ca. 6, and then the WO
2009/9386%@%&5% X ﬁ/ﬁ%ﬁ%@%ﬁ%%ﬁj?ﬁ?ﬁ&%ﬁ? e%’i%rgg&égtg% g\%i%h %\(l)ggi The combined organic
phases were washed with brine, dried (Na2S04), filtered and evaporated in vacuo. The residue was
clutimatographed on a small silica gel co g with @-10% EtOAc/DCM. Fractions containing
product were combined and evaporateg-i give’d(44g (59%) of a sticky yellow solid. MS
(ESL) for C18HI6CINO4S m/z 376. pgy Hflon of

#dine2,4-dione 1001721 To a stirring solution
of phosphorus pentoxide (0.38 g, 1.30 mmol) in DCM (8 ml) at 0C was added a solution of 5-
(4-[2-(3-chléraphehyebpadydebiye froxpliienyiixir3ethiazolidine-2,4-dione (0.25 g, 0.66 mmol) in DCM
(fi ml)dfollovt@dday ﬁé?%ﬂmbﬁ(%ﬁemd&&aﬁ&mm 3.30. ;L After stimingdor. 15mimates
1\i,N-diisopropylethylamine (0.34 . \ . 5 minL the reaction was
poured inton&rgi}c/]} lsna%(%xﬁ]aeié%gg %nr?;%lﬁé %%)%%Q%Q;%E;%?gg%'%%ﬁoé%% liﬁ%%g_r &combined extracts
were washéd YmpDapifecdReiP N Absersionterel g BVt R EdliArdsLTe: S ESsidue was
chromatograpihedenasaialislitasgehad kunniddaimgpwitis a8 594r B NeBT P 1 Frdktions containing

product wetg, comhinedand a¥ARMaeG-INVReURIa: giverid Anadd £%enel wwhite;salid. MS (ESI-) for
C181114CINO4S m/z 3741 (M-H).. Example 8: Pre‘gaasration 0.

i pl . .
5-{442-(2-cRIBTBRERi: -o%(éb% ao%;%ﬁ@ﬁ%%ﬁf?ﬁ?hlaz%ﬁr e i dione; e combined

organic phases washed with brine, dried (Na;S04), filtered and evaporaied in vacuo to give

5.31g (94%) of the title compound as a slightly tinted oil which was used without further
purification. MS (EST+) for CgH7FO m/z 138.1 (M+HY

Step 2: Preparation of 4-[2-(2-flucrophenyl)-2-hydroxyethoxylbenzaldehyde
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[00173] The title compound can be prepared as described in Example 7 using appropriate starting
materials, such as 2-(2-chlorophenyl)oxirane. Example 9: Preparation of 5-(4-42-(4-methoxyphenyi)
-2-oxoethoxylbenzyl}-1,3- thiazolidine-2,4-dione. [00174] The title compound was prepared as
described in Examples 5 and 6 using appropriate starting materials, such as
2-(4-methoxyphenyl)oxirane. MS (ES1-) for C19H,71'105S 370.2 ink (M-1). Example 10: Assays
Assays for MeasuingReduced PPARyY Receptor Activation [00175] Whekaas:aetivation of the PPARyY
rece S_totr) is gRAssaly %{&l’@ﬁg%@&;@ﬁ @h%dg.@ﬁaeﬁbﬁ{é%ﬂaﬂ&mg@b fonmoleguies thatm ayf hﬁ\_ve
anti-diabetic_and insulin sensitjzin armaco this, invention, fj that activation of this receptor
should be a%sr?eraq five aﬁé\/@%’ %86%7%5@%%&&%%2%&8%&@;@ ég g’?}igﬁ I(Izzlarlﬁgnrﬁg)n. Molecules will be
chosen froifRieheriveayspactvecatics fieyhavei e mices, st #tse [ECfve, activation of PPARY.
The optimabcampoundsdaus at:leaskadocioldrrduse dpoieneyas tomparsd to pioglitazone and

less than 5036 of the, full acivaton ROdUGEd.byFesidliazong (88535 cpRdHeted in vitro for

transactivation of the PPARYy receptor. The assays are conducted by first evaluation of the direct

interactions ST hBI &R s R THENRGLRRH BT AY o ATSTACSE PR $Hi&Can be performed with a
commerciakinteracgiorhédt ¢hdnmedsiidd theidivebtimeradtone2flures sericdasing rosiglitazone as a
positive coniplifkd eriassaysLanHe CAHKielad inadmanneraimilapie thajdeseribed by Lehmann et
al. [Lehmanp TM, Moore LB, Smith-Oliver TA: An Antidiabetic Thigzolidinedione.is a High Affinity
ioame for FR b R e oma ot
will use lucifefserasiediaparteragia Vosiére AP FESHam$ 25 R ARYAHwH %A, Palmer, CN (2003) The
peroxisome proliferators activated receptor d is required for the differentiation of THP-1 moncytic cells
by phorbol ézteé: RusieatiReddptol221iGompouid todkeithby Biggolidad4h BMS0 and added to the
cell culturessahfimalconeandmtions of 0.1 to 100 jtM and the relative activation will be calculated as

induction of é'@fségﬂ%rt%&%%n% cliRiaselansaeclor 10 elriexpusanian af diggontrol plasmid
&;a actosi gl

(coding for ase). Pioglitazone and rosiglitazone will be used as reference compounds as

described abs\E OBt BFHIKE it (G- Shotitty etk aERAEARAHS) Blwid PPERY receptor in vitro,
the compoumdsheilsniobpsodticevsighificdnt edtivatiber offthenpoeptahintammstfs. Compounds dosed to
full effect fopinswlin.sensilizingBEIONSIBWH(SER Relevdhwilhadoliacease activation of PPARy in
the liver as measured by the expression.of a P2, a hi rker for ic-adipogenesis in the liver
[Matsusue RHa usf?ﬁtk%feésrﬁvﬁséﬁi éw\%%%ﬁq%ﬁlgaﬁng%?\% %vg%?%g%%l\%%%e@\?er B,Reitman ML,
Gonzalez FIapenos ) igetes prcife @Ry yptioh oA RaH 98 pHh-Heft s emmiees fipives fatty liver but
aggravates gliehbeties phenetypesviuCiini nuesh] Tasl:d78Fdncontrastdoypi oglitazone and
rosig'itaZOn%%%%é@@&ﬁ%%@s%:%@%@i@h HRdehIbesE aanditipRsndQRls 7] The insulin
sensitizing andbantldi%betic pf %ér”nacolo y are rr}ea%ugeegﬂiyctr;g OKugéYSmi%ﬁD%SSaggvﬁgSW reported
[Hofmann, 2 PBRIET" P URG OIS ‘?lff_é)‘j $ Gllicose raRSport deficiendy corrected by treatment
with the oralEgtihypetryeenicddestBddiitazone. Endocrinology, 129:1915-1925.] Compounds are
formulated in 1% sodium carboxy methyleellulose, and 0.01% tween 20 and dosed daily by oral
gavage. AftgeA 4l dysakoncectiaily-teG@tfenepironinéiyblot Samyplerzaie tdken from the retro-orbital
sinus and apalyzed ot glesese, triglycerides, and insulin as described in Hofmann et al. Doses of

[00151] To a stirring mixture of 5- {4-[2-(2-fluorophenyl}-2-hydroxyethoxylbenzylidene} -

1,3-thiazolidine-2,4-dione (0.52 g, 1.40 mmol) in THF/H,O (1:1, 16 ml} was added IM

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

HOAc failed to regenerate it, NaBH4 was added to regencrate the darker color. Added small

portions of NaBH, and HOAc dropwise until deep blue color persisted. After repeating this

severa! times, HPLC indicated that the reaction was complete despite the fact that the deep
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45 WO 2009/038681PCT/US2008/010723 compounds that produce at least 80% of the maximum
lowering of glucose, triglycerides, and insulin will not significantly increase the expression of a P2 in
the liver of these mice. Measuring PPARy Receptor Activation [00178] The ability of several exemplary
compounds of the present invention to bind to PPARy was measured using a commercial binding
assay (Invitrogen Corporation, Carlsbad, CA) that measures the test compounds abililty to bind with
PPAR-LBD/Flygsmenadif AR Green complex. These assays were pedommsotonthree occasions with

each assay, L3ig,{ayr %Bﬁ@%ﬂ%l&&gmfmemé@mﬁm&&w{rﬁmwmﬁ-&emed compound The
data are mean and SEM of the values obtained fr é] thrgg ﬁjnﬁmR@éﬁglltazone was used

as the positFiE BRI e A& EXBeRREhT %?ﬁﬁaoun s I\’/E‘\?gre a e concentrations shown,

which rangeviromt@i 1+ Y80ariTsrorieiie Kihicewn mbﬂﬁﬁ%ﬂﬁ%@}?&. e pYitbstié ICICAY Mice
Treated Wltbteﬁx@’ﬁ&@!@éy Eampeundsiahiherfiasantdaventiond (00 78Tl insativ sensitizing and

Ao RS %gxtﬁf&%%agyg@q infhedAYniee paRraviously epered [Hofrann, C.,

Lomez, K., % 91). Glucose transport deficiency corrected by treatment with the oral
anti- hypergQ%éIt}mc agent Pioglitazone. Endocrinology, 129:1915-1925.]. Compounds are formulated in
1% sodium carboxy methylcellulose, and 0.01% tween 20 and dosed dalléby oral gavage. After 4

days of one&ﬂéﬂ)ﬁ’mmﬁ@ﬁtﬂftﬁd@r@s@n@ﬁfé’§%‘é‘¥3k@ﬁ’f?6‘i@ﬁ¥éb?@ﬁy&3rﬁ {EliSnd analyzed for

glucose, triglycssiges, and insulin as described in Hofmann et al. Doses of compounds that produce at

least 80% qf hes A ML NENG P qlp0enld gwt@:am;»eﬁeﬂwwﬂmm significantly increase
the expression of a P2 in the liver of these mice, 10 é%f‘h -ompou §4 gggor lated by suspension

and oraIIy o‘B?éﬂileF(?(ﬁf/“?ﬂ?ég H B3 ﬁ?dﬂ?@ol‘b’in&) 4 compoun issolved in DMSO
and then placedinte agueolss sUsHS n%homh@ntamﬁg@& i@ﬁﬁ[ﬁ\ﬁ@@“@%‘ Sodifth
methylcarb@yyselitlosesananthOd o Tween 2e:dDnrike difthvdays thewrice svere fasted and blood

samples el ORISR AR MR'EMALNMR AR B @5k dager J@Q@Eﬁéﬁ&ﬁ%&were measured by
standard assay MetRods. Data aré mean and SEM mice, Ta B1As 3ults I KKAy
Mouse phase was adjusted to ca. 7 and the aqueous phasa was extracted with D he bine

organic phases were washed with brine, dried (N2,504), filtered and evaporated in vacuo.
The resulting white solid was chromatographed on 2 small silica gel column eluting with 10%
EtOAc/DCM. Fractions containing product were combined and evaporated in vacuo to give
0.19 g (66%) of tae title compound as a white solid. MS (BSI-) for Cy3H1FNO,S m/z 3580
{M-HY.

Example 4: Preparation of 5-{4-[2-(3-flucropheayl)- 2-cxoethoxyibenzyl}-1,3-
thiazolidine-2,4-dione

Step 1: Prepzratien of 2-(3-finorophenyljoxirane
[00153] To asolution of m-fluorostyrene {5.00 g, 41.0 mmol) and acetic acid (2.33 mL, 40.9
mamol) in dioxane (33 ml) and H>O (78 m}) at 0°C was added N-bromosuccimmide (8.02 g,
45.0 mmeol) in three portions. The reaction was allowed to warm to RT. After 4 hours, 2N
NaOH (60ml) was added and the reaction was left to s’gir at RT overnight. The reagtion

| mixture was partitioned befween water and EtQAc, and the aqueous phase was extracted with
EtOAc. The combined organic phases were washéd with brine, dried (Na;80y), filtered and
gvaporated in vacuo to give 6.30 g of the title compound as a slightly tinted ail which was

used without further purification.
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Step 2: Preparation of 4-{2-(3-fluerophenyl)-2-hydroxyethoxy|benzaldebyde

[00154] To a stirring solution of 2-(3-fluorophenyhoxirane (5.60 g, 40.5 mmol} in toiuene
(65 ml) was added 4-hydroxybenzaldehyde (7.40 g, 61.0 mmol}, 1M NaOH (65 ml) and
PEG4000 (polyethyiene giveol, 0.85 g} and the stirring mixture was heated at 78°C
overnight. The reaction mixture was allowed to cool to RT and then extracted with EtOAc (2
x 150 ml). The combined extracts were washed with brine, dried (Na;S0,), filtered and |
gvaporated in vacuo. The resulting light brown oil was chromatographed eluting with 30-
40% EtOAc/hexanes. There are 2 major spots. Fractions containing the higher Ry spot were
combined and evaporated in vacuo to give 1.78 g (17%) of the title compound as a white
solid. Fractions containing the lower Ry spot were combined and evaporated in vacue to give

0.90 g (9%) of the regioisomer as a nearly colorless oil.

Step 3: Preparation of 5-{4-[2-(3-fluorephenyl)- 2-bydroxyethoxy|benzylidene}-1,3-
thiazolidine-2, 4~dione

[08155] To a stirring solution of the aldehyde (2.36 g, 10.8 mmol) in absolute EtOH (4C ml)
was added 2 4-thiazolidinedione (0.90 g, 7.69 mmol) and piperidine (0.76 mL, 7.7 mmol),
and the resulting solution was heated to reflux. After 6 hours, the reaction mixture was
allowed to cool to RT. The mixture was evaporated in vacuo and the residue was dissolved
in BtOAc. This solution was washed with a dilute agueous HOAg, brine, dried (NapSQ4),
filtered and evaporated in vacio. The resulting yellow solid was dissolved in MeOH/DCM
adsorbed onto silica gel and chromatographed eluting with 30% EtGAc/DCM. Fractions
containing compound were combined and evaporated in vacuo fo afford 2.17 g (86%) of the

title compound as a yellow solid. MS (ESI-) for C1eH14aFNG,S m/z 358.1 (M-H).

Step 4. Preparation of 5-{d~[2-(3-flucrophenyl}- Z-hydroxyethoxylbenzyli-1,3-
thinzolidine-2,4-dione

[00156] 5-{4-[2-(3-fluorophenyl)-2-hydroxyethoxy]benzylidene}-1,3-thiazolidine-2,4-dione
(1.00 g, 2.78 mmol) was suspended in THF (15 ml) and H,O (10 ml). To this solution was
added a small crystal of cobalt chloride foliowed by 2,2%-bipyridine {98 mg, 0.63 mmeoi),
NaBH;: was added in portions until blue color persisted. The color gradualky faded and was
regenera!.ed repeatedly by small additions of borohydride and HOAc. When HPLC analysis
indicated that the reaction was complete, the reaction mixture was partitioned between
BtOAc and F,0. HOAc was added unti] the pH of the aqueous phase was ca. 6. The agueous
phase was extracted with EtOAc. The combined organic phases were washed with brine,
dried (Na,SQy). filtered and evaporated iz vacuo. The residue was chromatographed on a
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smnall silica gel column eluting with 20% EtOAc¢/DCM. Fractions containing product were

combined ang evaporated in vacuo 1o give 6.72g (72%) of the title compound as a white
solid. This material was rechromatographed on a small silica column eluting with 10-20%

BtOAC/DCM. MS (ESE-) for CieH1sENG,S m/z 360.1 (M-H)"

Step 3:  Preparation of 5-{4-{2-(3-fluorephenyl)- Z-oxoethoxyibenzyl}-1,3-thiazelidine-
2.4-dione

[301537] To a stirring solution of 5-{4-[2-(3-fluorophenyl}-2-hydroxysthoxybenzyl}-1,3-
thiazolidine-2 4-dione ({.62 g, 1.70 mmol) in DCM (15 ml) was added DMSO (0.5 ml) and
the solution was cooled fo 0°C. Added phosphorus pentoxide (.49 g, 1.72 mmol) followed
by triethylamine (1.1 mL, 7.72 mmol), The reaction mixture was allowed to stowly warm to
RT. After 2 hours, HPLC shows that the reaction was complete. Added water and separated
phases. The pH of the agueous phase was adjusted to ca. 7 with 2M NaOH and the agueous
phase was then exiracted with EtOAc. The combined extracts were washed with brine, dried
{NapS()y), filtered and evaporated in vacuo. The resulting white solid was chromato graphed
on a small silica gel colummn eluting with 10% EtOAc/DCM. Fractions containing product
were combined and evaporated in vacue to give 3.25g (40%) of the title compound as a2 white

solid, MS (ESI-} for CisHiFNGS m/z 358.0 (M-H).

Example 5: Preparation of 5-{4-[2-(3-methoxyphenyl) -Z-exoethoxylbenzyi}-1,3 -

thiazolidine-2,4-dicne,

o
=
~ S il S NH
0 o ~
o . o

Step 11 2-{3-methoxyphenyljoxirane

[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 HoG (78 mi} 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 agueous phase was extracted with EtOAc,
The combined organic phases washed with brine, dried (Na;SQ,), filtered and evaporated in
vacuo to give 5.60 g {100%) of the title compound as z slightly tinted oil.
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Step 2 4-[2-hydroxy-2-(3-methoxyphenylethoxyjbenzaldehyde

[00159] To a stirring sotution of 2-(3-methoxyphenyl)oxirane (5.60 g, 37.0 mmol} int toluene
(65 m1) was added 4-hydroxybenzaldehyde (6.80 g, 5.60 mmol), 1M NaOH (65 mi) and
PEG4000 (polysthylene glycol, 0.85 g) and the stirring mixture was heated at 78°C
overnight. The reaction mixture was allowed to cool to RT and extracted with EtOAc (Zx
150 ml}). The combined extracts were washed with brine, dried (Na,SQ4), filtered and
svaporated in vacuo. The resulting light brown oil was chromatographed, eluting with 30-
40% BiOAc/exanes. Fractions containing the higher Ry spot were combined and evaporated
in vacuo to give 1.86g {18%) of the title compound as a clear colorless oil. Fractions
containing the lower Ry spot were combined and evaporated in vacuo 1o give 0.90 g (9%j the

regioisomer as a nearly colorless oil.

Step 3 5-{4-{2-hydmxy—2-(3-methaxyphemyi)ethoxy]benzyiédene}—i,S-théazniidine—
2,4-dione .
[00166) To & stirring solution of 4-[2-hydroxy-2-(3-methoxyphenyl)ethoxy]benzaldehyde
(1.76 g, 6.46 mmol} in absotute EtOH (50 mi) was added 2, 4-thiazohdinedione (0.83 g, 7.11
mmol) and piperidine (0.70 mL, 7.11 mmol), and the resulting sohition was heated to reflux.
The reaction was refluxed overnight and then evaporated in vacuo, The residue was dissolved
in FtOAc and this solution was washed with water (pH adjusted to ca. 5-6 with HOAc),
brine, dried (Na;SOy), filtered and adsorbed onto silica gel. After chromatography with 20-
30% FtOAc/DCM, the fractions containing compound were combined and evaporated in
vacuo to give 1.38g (58%) of the title compound as & yellow solid. MS (ESI-) for
CoH17NOsS m/z 370.} (M-HY.

Step 4: 5~{4-[Z-hydraxy-%(a-methexypheny%)é&haxy]ﬁenzyi} -1,3-thiazolidine-2,4-
dione

[ogisi] 5- {4-[2-hydroxy-2-(3-methoxyphenyl)ethoxylbenzylidene}-1,3 -thiazolidine-2,4-
dione (1.15 g, 3.10 mmol} was dissolved in THEF (15 ml). Added H,O (15 mi) and sufficient
THF to give a clear solution. A small crystal of cobalt chleride 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 smail additions of borohydride
and HOAc. When HPLC indicated that the reaction was complete the reaction mixture was
partitioned between EtOAc and HO. HOAc was added until the pH of the agueous phase

was ca. 6, and then the aqueous phase was extracted with EtOAc. The combined organic
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phases were washed with brine, dried (NaxSQy), filtered and evaporated in vacuo, The residue

was chromatographed on 2 small silica gel column eluting with 20% EtOAc/GCM. Fractions
containing product were combined and evaporated in vacuo to give 0.82 g (74%) of the title

compound as a white solid. MS (BESI-) for CoH oNOsS m/z 372.0 (M-1H).

Step 5:  Preparation of 5-{4-[2-(3-methoxyphenyl)-2-oxoethoxylbenzyl}-1,3-
thiazolidine-2,4-dione

[00162] To a stirring solution of 3- {4-[2-hydroxy-2-(3-methoxyphenyl)ethoxylbenzyi}-1,3-
thiazolidine-2,4-dione (0.62 g, 1.7 mmol) in DCM (15 mi) was added DMSO (6.5 mi) and the
solution was cooled to 0°C. Added phosphorus pentoxide (0.52 g, 1.8 mmol) followed by
triethylamine (1.2 mL, 8.3 mmol), The reaction was altowed to slowly warm to RT. After2
hours water was added and the phases were separated. The pH of the aqueous phase was
adiusted fo ca. 7 with 2M NaCH. The aqueous phase was extracted with EtOAc, The
combined extracts were washed with brine, dried (Na,SO4), filtered and evaporated in vacuo.
The resulting white solid was chromatographed on a small silica gel colummn eluting with 10%
EtOAc/DCM. Fractions comtaining product were combined and evaporated in vacuo to give
0.33g (54%) of the title compound as a white solid. MS (ESI+) for C1oH7NGsS m/z 372.0
(M+H)". MS (BSI-) for CioHi7NQsS m/z 370.1 (M-HY.

Example & Preparation of 5-{4-[2-(Z-methoxyphenyl) -2-oxoethoxy]benzyl}-1,3-

thiazolidine-2.4-dione.

Step I Preparatéeﬁ of 2-(2-me¢hogyphezxy&}axirane

[06163] To a solution of 2-vinyl anisole (5.0 g, 0.037 mol) and acetic acid (2.1 mL, 37
mimol) in dioxane (33 ml) and H,O (78 ml) at 0 °C was added N-bromosuccinimide (7.30 g,
40.1 mmol) in three portions. The reaction was allowed to warm to R.T. and after 1 hour, 2M
NaQH (50ml) was added. The reaction was left to stir at RT ovemight. The reaction mixture
was partitioned between water and EtOAg, and the aqueous phase was extracted with EtOAc.
The combined organic phases were washed with brine, dried (INa;SOy), filtered and
evaporated in vacuo to give 7.56 g slightly tinted oil. This was dissolved in dioxane, 2N
WaGH 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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Step 2:  Preparation of 4-[2-hydroxy-2-{2-methoxyphenylethoxylbenzaidehyde

[00164] To a stirring solution of 2-(2-methoxyphenyljoxirane {5.60 g, 37.3 mmol} in toluene
(65 ml) was added 4-hydroxybenzaldehyde (6.80 g, 56.0 mmol), 1M NaOH (65 ml) and
PEG4000 (polyethylene glycol, 0.85 g) and the stirring mixture was heated at 78°C
overnight. The reaction was allowed to cool to RT and it was then extracted with EtOAc (2 x
150 mi). The combined extracts were washed with brine, dried (Na,SQq), filtered and |
evaporated in vacuo. The resulting light oil was adsorbed onto silica gel and
chromatographed eluting with 30-40% EtCAc/hexanes. There are 2 major spots. Fractions
containing the higher Rf spot were combined and evaporated in vacuo to give 1.71g (17%)
the regioisomer as 2 brown oil. Fractions containing the lower Ry spot were combined and

evaporated in vacuo to give 2.05g (20%) of the title compound as a yellow solid.

Step 3. Preparation of (5Z)-5-{4-[2-hydroxy-2-(2-methoxyphenybethoxy]
benzvlidene}-1,3-thiazolidine-2.4-dione .
[00165] To a stirring solution of 4-[2-hydroxy-2-(2-methoxyphenyl}ethox yjbenzaidehyde
(1.71 g, 6.28 mmol) in absolute EtOH (50 ml} was added 2,4-thiazolidinedione (0.81g, 6.91
mmol) and piperidine {0.68 mL., 6.9 mmol), and the resulting solution was heated to refiux.
The reaction was refluxed overnight and then evaporated in vacuo. The residue was dissolved
in FtOAc and this solution was washed with aqueous HOAc (pH 5-6), brine, dried (Na;SOy),
filtered and evaporated in vacuo. The residue was adsorbed onto silica gel and
chromatographed on silica gel eluting with 20-40% EtOAc/DCM. Fractions containing
product were combined and evaporated irn vacue to give 1.87g (80%) of the title compound as
a light yellow solid. MS (ESI-) for CyoH;sNOsS m/z 370.1 (M-H)".

Step 4: 5-{4-[2-hydroxy-2-(2-methoxyphenyDethoxylbenzyl} -1,3-thiazolidine-2.4-
dione |

[00166] (5Z)-5-{4-[2-hydroxy-2-(2-methoxyphenylethoxylbenzylidene}-1,3-thiazolidine-
2,4-dione {1.00 g, 2.69 mmol) was dissolved in THF (20 ml). Water (20 ml) was added and
then sufficient additional THF was added to give a clear solution. A small crystal of cobalt
chloridé was added foliowed by 2,2%-bipyridine (35 mg, 0.61 minol}. 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 HyO. HOAc was added until the pH of the aqueous phase
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was ca. 6, and the agueocus phase was extracted with EtOAc. The combined organic phases

were washed with brine, dried (Na;8Oy), filiered and evaporated in vacuo. The residue was
chromatographed on a small silica gel column eluting with 20% EtOAc/DCM. Fractions
containing product were combined and evaporated in vacuo to give 0.63g {(63%) of the title
compound as a white solid. MS (ESI-) for CieHeNOsS m/z 372.1 (M-HY,

Step 5 E’rsgjamtiw of 5-{4-]2-(Z-methoxyphenyl)-2-oxoethoxylbenzyl}-1,3-thiazolidine-
Zd-dione

[80167] To a stirring solution of phosphorus pentoxide (0.30 g, 1.10 mmol) in DCM (8 ml)
at 0°C was added a solution of 5- {4-[2-hydroxy-2-(2-methox yphenyDethoxy]benzyl}-1,2-
thiazolidine-2,4-dione (0.20 g, 0.54 mmol) in DCM (8 ml) followed by dimethy! sulfoxide
(0.20 mL, 2.80 mmol). After stiring for 15 minutes, N,N-diisopropylethylamine (0.28 mlL,
1.60 mmol} was added. After 45 minutes, the reaction mixture was cast into cold saturated
NaHCO; and extracted with EtQAc (x2). The combined extracts were washed with brine,
dried (Na;SOy), filtered and evaporated in vacuo. The residue was chromatographed on a
small silica gel column eluting with 0-10% EtOAc¢/DCM. Fractions containing proeduct were
combined and evaporated in vacuo to give 175 mg (88%) of the title compound as a light
yellow solid. MS (ESI-) for CigH17NOsS m/z 370.1 (M-HY".

Example 7: Preparation of 5-{4-12-(3-chlorophenyl)-Z-oxoethoxy]benzyl}-1,3-
thiazolidine-2,4-dione.

O
=
“ | & NH
Gt 0 ~
o O

Step 1 Z-(3-chlorephenyloxirane

[60168] To a solution of m-chlorostyrene (5.70 g; 41.0 mmol; } and acetic acid {2.33 mL,
40.9 mmol) in dioxane (33 ml) and H,0 (78 m!) at 0°C was added N-bromosuccinimide (8.02
g, 45.0 mmol) in three portions. The reaction was allowed to warm to R.T, After 4 hours, 2N
NaQH (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
axtracted with EtQAc. The combined organic phases were washed with brine, dried
(Na2S0y), filiered and evaporated in vacuo to give 6.20g of a slightly tinted oil which was

used without further purification.

Step 2, 4-[2-(3-chlorpphenyl)-2-hydroxyethoxy]benzaldshyde
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[00169] To a stirring solution of 2-(3-chlorophenyljoxirane (6.20 g, 40.0 mmol}) in toluene

(65 ml} was added 4-hydroxybenzaldehyde (7.30 g, 60.0 mmo}; }, 1M NaOH (65 ml) and
PEG4000 (polyethylene giycol, 0.85 g) and the stirring mixfure was heated at 78°C for three
hours. The reaction was allowed to cool to RT and then extracted with EtOAc (2 x 150ml).
The combined extracts were washed with brine, dried (Na,SQOs), filtered and evaporated in
vacuo. The resulting iight brown oil was adsorbed onto silica gel and chromatographed
eluting with 25-40% EtOAc/hexanes. There are 2 major spots, Fractions containing the
higher Rf spot were combined and evaporated in vacuo to give 1.08g (10%) of the desired
product as a colorless oil. Fractions containing the lower Rf spot were combined and
evaporated in vauo to give 0.95g (8%) of the regioisomer as a colorless ¢il, 44B. Some

starting epexide (2.85 g) was also recovered.

Step 3: 5-{4-[2-(3-chlorophenyl)-2-bydroxyethoxy]benzylidene}-1,3-thiazolidine-2,4-
dione

160170} To a stirting solution of 4-]2-(3-chlorophenyl)-2-hydroxyethoxylbenzaldehyde (.08
g, 3.90 mmol) in absolute EtOH (50 ml) was added 2,4-thiazolidinedione (0.50 g, 4.29 mimot)
and piperidine (0.42 mL, 4.3 minol), and the resulting solution was heated to reflux and then
stirred overnight at room temperature. The reaction mixture was evaporated in vacio and the
residue was disgolved in FtOAc, This solution was washed with agueous HOAc (pH 5-6),
brine, dried (Na;SO4), fiitered and evaporated in vacuo. The residue was adsorbed onto silica
gel and chromatographed eluting with 10-20% EtOAc/DCM. Fractions containing product
were combined and evaporated in vacuo to give 1.31g (89%) of the product as a light yellow
solid. MS (BSI+) for C15H14CINOSS m/z 375.0 (M+H)". MS (ESL-) for CigblsCINO,S m/z
374.1 (M-HY.

Step 4. 5-{4-[2-(3-chlorophenyD)-2-hydroxyethoxyjbenzyl}-1,3-thiazelidine-2,4-
diene
[00171] 5-f4-[2-(3-chlorophenyl)-2-hydroxyethoxy]benzylidene}-1 JA-thiazolidine-2,4-dione
(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 dxssoived A small crystal of cobalt chloride was added,
mliowed by 2,2'-bipyridine (69 mg, 0.44 mmol}. The reaction mixture was cooled to O°C
NaBH, was added in portions until the blue color permsted. 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
EtDAc and HoO. HOAc was added until the pH of the aqueons phase was ca. 6, and then the
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aqueous phase was extracted with EtQAc. The combined organic phases were washed with

bring, dried {NayS04), filtered and evaporated in vacuo. The residue was chromatographed on
a small silica gel column eluting with 0-10% EtOAc/DCM. Fractions containing product
were combined and evaporated in vacuo to give (.44g (59%) of a sticky yellow solid. MS
(BSI-) for C1gFsCING,S m/z 376.1 (M-HY. )

Step 5. Preparation of 5-{4-{2-(3-chlorophenyl)-Z-oxoethoxylbenzyl}-1,3~-thiazolidine-
Z4-dione

[08172] To a stirring solution of phosphorus pentoxide (0.38 g, 1.30 mmol) in DCM (8§ ml)
at §°C was added & solution of 5-{4-[2-(3-chlorophenyl)-2-hydroxyethoxylbenzyl}-1,3-
thiazolidine-2,4-dione (0.25 g, 0.66 mmol) in DCM (8 ml} followed by dimethyl sulfoxide
(0.23 ml, 3.30 mmlb}. After stirring for 15 minutes N, N-diisopropylethylamine (0.34 mL,
2.00 mmol) was added. After 45 minutes the reaction was poured into cold sat'd NaHCO; and
the mixture was extracted with EtOAc (x2). The combined extracis were washed with brine,
dried (Na;S0y), filtered and evaporated in vacuo. The residue was chromatographed on a
small silica gel column eluting with 0-15% EtOAc/DCM. Fractions containing product were
combined and evaporated in vacue to give 117mg (47%) of a white solid. MS (ESL-) for
CisHiaCINQGS mz 3741 (M-HY.

Example 8: Preparation of 5-{4-[2-(2-chiorophenyl)-Z-oxoethexylbenzyi}-1,3-
thiazolidine-2 4-dione,
[00173] The title compound can be prepared as described in Exampie 7 using appropriate

starting materials, such as 2-{Z-chlorophenyljoxirane.

Example 9: Preparation of 5-{4-12-(4-methoxyphenyl) -2-oxoethoxyibenzyl}-1,3-
thizzolidine-2,4-dione.

[08174] The title compound was prepared as described in Examples § and 6 using
appropriate starting materials, such as 2-(4-methoxyphenyl)oxirane. MS (ESI-) for
ChoH7NGsS 370.2 m/z (M-1 ) '

Example 10: Assays

Assays for Measuring Reduced PPARY Receptér Activation

[60175) 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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selection criterion. Molecules will be chosen from this chemical space because they have

reduced, not just selective, activation of PPARy. The optimal compounds have at least a 10-
fold reduced potency as compared to pioglitazone and less than 50% of the full activation
produced by rosiglitazone in assays conducted in vitro for transactivation of the PPARy
receptor. The assays are conducted by first evaluation of the dir;:ct interactions of the
molecules with the ligand binding domain of PPARy. This can be performed with a
commercial inferaction kit that nieasures the direct interaction by florescence using
rosiglitazone as a positive control. Further assays can be conducted in 2 manner similar to
that described by Lehmann ef al. [Lehmann JM, Moore LB, Smith-Oliver TA: An
Antidiabetic Thiazolidinedione is a High Affinity Ligand for Peroxisome Proliferator-
activated Receptor (PPAR) J. Biol. Chem.(1995) 270: 129537 but will use luciferase as a
reporter as in Vosper et al. [Vaosper, H., Khoudoli, GA, Palmer, CN (2003) The peroxisome
proliferators activated receptor d is required for the differentiation of THP-1 moncytic cells
by phorbo! ester. Nuclear Receptor 1:9]. Compound stocks will be dissolved in DMSO and
added to the cell cultures at final concentrations of 0.1 to 100 pM and the relative activation
will be calculated as induction of the reporier gene (luctferase) as corrected for by the
expression of the control plasmid {coding for galactosidase). Pioglitazone and rosiglitazone
will be used as reference compounds as described above,

j00176] In addition to showing the reduced activation of the PPARy receptor in vitro, the
compounds will not produce significant activation of the receptor in animals. Compounds
dosed fo full effect for insulin sensitizing actions in vive (see below) will be not increase
activation of PPARY in the liver as measured by the expression of a P2, a biomarker for
ectopic adipogenesis in the liver [Matsusue K, Haluzik M, Lambert(G, Yim S-H, Cksana
Gavrilova O, Ward IM, Brewer B Reitman ML, Gonzalez FJ. (2003) Liver-specific
disruption of PPAR in leptin-deficient mice improves fatty liver but aggravates diabetic
phenotypes. J. Clin. Invest.; 111: 737] in contrast to pioglitazone and rosiglitazone, which do

increase a P2 expression under these conditions.

[08177] The insulin sensitizing and antidiabetic pharmacology are measured in the KKaY
mice as previously reported {Hofimann, C., Lomez, K., and.Coica, ILR. (1981} Glucoss
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. Afier 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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compounds that produce at least 80% of the maximum lowering of glucose, triglycerides, and

insulin will not significantly increase the expression of a P2 in the liver of these mice.

Measuring PPARyY Receptor Activation

[00178] The ability of several exemplary compounds of the present invention to bind o
PPARv was measured using a commercial binding assay (Invitrogen Corporation, Carlsbad,
CA) that measures the test compounds abiliity to bind with PPAR-LBD/Fluormone PPAR
Green complex. These assays were performed on thres occasions with each assay using four
separate wells (quadruphicate} at each concenfration of tested compound. The dats are mean
and SEM of the values obtained from the three experiments. Rosiglitazone was used as the
positive control in each experiment. Compounds were added at the concentrations shown,

which range from 0.1-100 micromolar,

Glucose, Insulin, and Trighyceride in Diabetic KKAy Mice Treated with Exemplary

Compounds of the Present Invention,

[00178] The insulin sensitizing and antidiabetic pharmacology are measured in the KKaY
mice as previously reported [Hofmann, C., Lomez, K., and Colca, I 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. Afier 4 days
of once daily 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 compounds that
produce at least 80% of the maximum lowering of glucose, triglycerides, and insulin will not
significantly inerease the expression of a P2 in the liver of these mice.

[60180] Compounds were formulated by suspension and orally dosed to KKAy mice at 93
mg/kg for 4 days, The compounds were first dissolved in DMSO and then piaced into
aqueous suspension containing 7-10% DMSQO, 1% sodivm methylearboxycellulose, 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. Daia are mean and SEM N=6-12 mice.

Table B Assay Resulis
% Rosiglhtazona i
binding to PPARg
KiKAy Mouse {100uM vs. 10uM} ]
Glucose Insulin TG Glucose |
(Mean/3D) | (Mear/8D) | (MearvSD) | (Mean/SD}
Vehicie A | 518 24 284 | !
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Ex. 91.000.76 0.90 37.2 0.03 0.21 0.06

WO 2009/038681 POCT/US2008/010723
58 5 36 |

Ex. 1 0.71 0,923 0.56 38.5
0.63 0.02 0.05 2.4

Ex. 2 (.64 0.10 .45 63.7
0.02 0.02 G.02 12,2

Ex. 3 .64 0.20 ¢.82 a7.9
.02 0.67 0.04 - %0

Ex. 4 .62 0.24 G.48 64.5
0.05 0.05 06.07 7.5

Ex. & 0.58 g.22 0,41 13.2
0.05 £.03 0.08 .8

Ex. 6 6.75 4.20 0.80 76.2
0.04 0.27 .11 5.6

Ex. 7 0.54 .59 .43 T4.8
.03 .33 $.04 1.4

Ex. B 1.05 0,47 0.97 -
.03 .04 .10

Ex, 9 1.00 0.76 0.80 3T.2
0.03 (.21 0.06 5.0

[00181] Compounds from examples 1,2, 3, 4 and 5 exhibited a plasma insulic level of less
than about 5 ng/ml and example 6 exhibited a plasma insulin level between about 15 and 20
ng/ml; examples 1, 2, 3, 4, and 5 exhibited a plasma triglyeeride level of between about 100
and 200 mg/d] and exampie 6 exhibited a plasma triglyceride leve] between about 300 and
400 mg/dl; examptles 1, 2, 3, 4, and 5 exhibited a plasma cluclose level of between about 350
and 425 mg/di and example 6 exhibited a plasma gluclose level between about 450 and 525
mg/dl

j03182} The PPARy-sparing compounds of this invention will be more effective for the
treatment of diseases caused by metabolic inflammation such as diabetes and metabolic
syndrome by limiting the side effects attributable to direct and partial activation of nuclear
transcription factors.

[00183] Because the compounds of the present invention exhibit reduced PPARYy activation, it
is anticipated that these compounds are suitabie fgr use in combination with other compounds
having antidiabetic activity, such as metformin, DDP-4 inhibitors, or other antidibaetic agents
that function by differing mechanisms to augment the actions or secretions of GLP1 or
insulin. Specifically because of the reduced PPARy interaction, these compounds wili also be
useful for treating dysiipidemia associated with metabolic inflammatory diseases combining
particularly well with lipid jowering statins such as atorvastatin or the like. It is alse
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 assoctated with PPARYy activation that

may include volume expansion, edema, and bone loss.
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5.0 [00181] Compounds from examples 1,2, 3, 4 and 5 exhibited a plasma insulin level of less than
about 5 ng/ml and example 6 exhibited a plasma insulin level between about 15 and 20 ng/ml,
examples 1, 2, 3, 4, and 5 exhibited a plasma triglyceride level of between about 100 and 200 mg/di
and example 6 exhibited a plasma triglyceride level between about 300 and 400 mg/d1; examples 1, 2,
3, 4, and 5 exhibited a plasma gluclose level of between about 350 and 425 mg/c11 and example 6
exhibited a pl %%IMQ‘%I% level between about 450 and 525 mg/c1}..[0Q1821, Fhe PPARy-sparing
compounds of this invention will be m%rﬁ_ﬁﬁ%%%meatment of diseases caused by metabolic
inflammation such as diabetes and m&tabolic Ssyndrome by limiting_the side effects attributable to direct
and partial BG4k &t USSR BRI RSP T 83 BISEANE THEHBMISE RS of the present
invention exhilbitseduced RRARy@itiationgdiisdantioipatednthedahesBuepripodnes are suitable for use
in combinaign, with.giber GomRAUBES ARG ARIMIRRRLIG ARtMitY. SHchas matformin: DDP-4 inhibitors,
or other antidibaetic agents théat fLénfcti(g,n b%;r(]jiff.%rjn mecha%gmg fo augment the actions or secretions
of GLP1 or%ﬁ’s&ﬁifn.ﬂgﬁ%ﬁ?fcgﬂy BeCAlse b e Teduced BPARY interacton. these compounds will also
be useful for treating dyslipidemia associated with metabolic inflammatory 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 | and other antidiabetic compounds will be more effective in
treating diabetes than combinations with PPARactivating compounds as they will avoid side effects
associated with PPARYy activation that may include volume expansion, edema, and bone loss. WO
20091038681PCT/US2008/010723 OTHER EMBODIMENTS [00184] It is to be understood that while
the invention has been described in conjunction with the detailed description thereof, the foregoing
description is intended to illustrate and not limit the scope of the invention, which is defined by the
scope of the appended claims. Other aspects, advantages, and modifications are within the scope of
the following claims.
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What is claimed is: 1.The use of a compound having the structure: or a pharmaceutically acceptable
salt thereof in the manufacture of a medicament for treating hypertension. 1.The use of claiml,
wherein the medicament further comprises a diuretic, statin, angiotension Il receptor blocker, a renin
inhibitor, a beta adrenergic blocker, or combination thereof 3. The use of a compound described in
claiml in the manufacture of medicament for treating an inflammatory disease. 4. The use of claim 3,
wherein the inflammatory disease is rheumatoid arthritis, lupus, myasthenia gravis, muscular
dystrophy, wéseiditisim@hironic Obstructive Pulmonary Disease, inflammatory bowel disease, multiple
schlerosis, acute allergic reactions, and transplant rejections. 5. A pharmaceutical composition
compr!s?ng a cpm%ggsg ﬁgo%%@fga@n laim 1.6, The pharmaceu_tiqal g:o_mposition of claim 5_ further
comprising a diuretic, statin, angiotension Il receptor blocker, a renin inhibitor, a beta adrenergic
blocker, or combination thereof 7. The pharmaceutical composition of claim 5 further comprising a
glucocorticoid agonist.

0

or a pharmaceutically acceptabie salt thereof in the manufacture of 2 medicament for treating hypertensior .
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8. The pharmaceutical composition of claim 7, whertein the glucocorticoid agonist is cortisone,
hydrocortisone, predisone, prednisolone, methylprednisolone, betamethasone, and triameclinolone. 9.
The use of a pharmaceutical composition comprising a compound as described in claim 1 for use in
the manufacture of a medicament for treating diabetes. 10.A compound selected from:
5-(4-(2-(2-chloropheny1)-2-oxoethoxy)benzyl)thiazoli di ne-2,4-d one;
5-(4-(2-(3-chloropheny1)-2-oxoethoxy)benzyl)thiazolidine-2,4-dione;
5-(4-(2-(2-methoxypheny1l)-2-oxoethoxy)benzypthiazolidine-2,4-dione;
5-(4-(2-(3-fluorophenyl)-2-oxoethoxy)benzyl)thiazolidine-2,4-dione;
5-(4-(2(3-methoxypheny1)-2-oxoethoxy)benzypthiazolidine-2,4-dione;

S5- (4 (2 OXO’Q phe”ﬁﬂ@&@@&l@ﬁﬁ%ﬂéﬁi%@lﬁéﬁh@a@eﬂt %%?to&pnsesamurenc statin, angiotension I
5-(4-(2-(4- fluorgtgi’ﬁn% % -2- oxoe%lg éy% enz hlaz ||d|ne 2,4-dione; or

: i
5-(4-(2-(2-flioropheny 1)-2-oxXoethox bgﬁfylb 58S Sligite Oécéfmd’ Imatien thereof.

3. The use of a compound described in claim1 in the manufacture of medicament for treating an

inflammatory disease.

4, The use of claim 3, wherein the inflammatory disease is rtheumatoid arthritis, lupus, myasthenia
gravis, muscular dystrophy, vasculitis, Chronic Obstructive Pulmonary Disease, inflammatory bowel

disease, multiple schlerosis, acute allergic reactions, and transplant rejections.
5 A pharmaceutical composition comprising a compound as described in claim 1.

6. The pharmacectical composition of claim 5 further comprising a diuretic, statin, angiotension II

receptor biocker, a renin inhibitor, a beta adrenergic blocker, or combination thereof,
7. The pharmaceutical composition of claim 5 further comprising a glucocorticoid agonist,

8. The pharmaceutical composition of claim 7, whertein the ghicocorticotd agonist is cortisone,

hydrocortisone, predisone, prednisolone, methylprednisolone, betamethasone, and triameclinolone.

9. The use of & pharmaceutical composition comprising a compound as described in claim 1 for use

in the manufacture of a medicament for treating diabetes.
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10.

A compound selected from:
5-(4-(2-(2-chlorophenyl}-2-oxoethoxylbenzylthiazolidine-2,4-dione;
5-(4-(2-(3-chlorophenyl)-2-oxoethoxylbenzythiazolidine-2,4-dione;
5-(4-(2-(2-methoxyphenyl)-2-oxoethoxy)benzyl ythiazolidine-2 4-dione;
5-(4-(2-(3-fluocrophenyl)-2-oxoethoxy)benzy! hiazolidine-2,4-dione;
5-{4-(2-(3-methoxyphenyl}-2-oxoethoxybenzyl thiazolidine-2 4-dione;
5-(4-(2-ox0-2-phenylethoxy)benzyl hiazolidine-2,4-dione;
3-(4-(2-(4-fluoropheryl}-2-oxoethoxyibenzylthiazolidine-2,4-dione; or

5-(4-(2-(2-fluorophenyl)-2-oxoethoxyybenzy!ithiazolidine-2, 4-dione.
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