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WD 2006/ 096564 PCT/ US2006/ 007740 TITLE OF THE
I NVENTI ON FUSED AROVATI C COVPOUNDS HAVI NG

WOARDBARISABETI C ACTI VITY FIELD OF THE | NVENTI QNBUI1066/007740

instant invention is concerned with fused aromatics
havi ng one or nore acid functional groups, including
phar maceutical ly acceptabl e salts and prodrugs
thereof, which are useful as therapeutic conpounds,

[ L Ly ] treatnment of Type 2 di abetes
Tﬁ@bﬁiqcﬁuujgﬁ%a{ﬁyﬁ*ﬁb&diti ons that are often associ ated
FUISED AOBAJIG €93 OUNIRS HAVIgGQOEEIHDIA BETIC ACTIVIAY
di sorders. 10 BACKGROUND CF THE | NVENTI ON Di abetes is

a di sease derived fromnultiple causative factors and
FIRBD A eHEARYV Y6 vat ed | evel s of plasma gl ucose

(hypergly %g‘h@i)ant' ifive! 9&1 1§ asd iSIQLgd SR bRelkr ok ﬁgvmg one or more

o podl
adnlnlstratlon 0 ucose urlng an ora ucos

agig |fchipnabsrous mclqrﬁez Bhagpeceitigslly aqseptals splty 5“41?5@453% thegept,
vxf}ﬁﬁhrﬁ'f’e &Eﬁdhs&@&ﬁ&ﬁtw dofpbiRB, phrtsituRB irfihe tr@iment of Type 2 diabetes

Sulln ent di abgetes nell.it. ti

i G 41 CDRAN D oot P AT et orREC i e oBesis and
lnpelghéoaiees glucose utilization. In type 2 diabetes, or
noni nsul i n- dependent di abetes nellitus (N DDV,
insulin is stil roduced in the body. Patients

BAVKARRQ WEQFE BIANn have hyperinsulinenia
(el evat ed ARRE® a' ms%hueldenbee\@edn%&mmbe\a@aéeﬁve thdi@8tnd

atients, are i n resi stant
@ﬁé@}err%aiav gle E"g?“é’tffé REplagmpp gl h@see@f/mlyefmﬁ e ?aﬁtﬂ?grﬁtate or
aftbd ddtligiitiafign ofl leosaiueinglar orpl gluosed taleebestest. Thert bre th@ pdmerally
recggnl'%lz Idr}”o 3 e n % d1a{9é{espthl% lﬁféér': F éfabel\v%gsg grgl}lsgﬁm-de e]ngen? dlai)etes melft’f‘:uéj

PSS 083 ' re
(li‘n qtatlmtelhreduce liglsropeniatle, the hotnivae whish Irqgnlatee slusctsa nce
umﬁza%ﬁ%ﬁ r ﬁltthﬂ:@ d1zm3fe§ ok Hédﬁllsjuﬁn déﬁn&elﬂé‘&lab%?é's lﬁﬁllﬁ\!lﬂ@l%ﬁM) 1nsu11n

are not el evate enoug fo neet th crlterla
isryfibprodugedhip drededy. | Retipndt havinedyngi 2 Habriep afton W%\bs@@e%sulmemla
(ewthd?laemamdmlemammeﬂ tHasd RviedtSard iBul@bresistant, which means

T IR T T -

ih thatmafcinsilia-sedsitive disabe tvbsh bs masls dvieodndddipbdettissues. Patients

&}%%E@fﬁﬁﬁﬂ ?sﬁganplglﬁ Lot ietqga{eytblatﬂgmgﬁ ntr§'{)e¥n\é%bﬂe{n%ﬂng

ucose oneostasi’'s 1 s aSSOCIa
ngfire @eliny scath@t srae glusese Igvels arhnas Blswated cnopghje meefthg @iieria of

1%92 dﬁbét@J 3 hfRsts Kith 3 HiBbefes, édeﬁ’ BIRY 814 n@ Mebulin levels are
rotel n nmetabo as other netabolic

“3%‘? YFEASASRF BTOB?%%EQQS“ é‘fsﬂséﬁ’i‘?% with type 2
di abet es rrelsistdntiar dﬁébtﬁoﬁecSh}@Ehgfybﬁﬂlltﬁayoccunﬁ ovithaidetes isSk

agsoc nPeé (2t 1nc%ﬁ%se%rang ngma no1or%%$t§ algf‘c{ mo gﬁi@a b?t%ltl le%%ﬁﬁaé glucose

eroscrerosit s

hememls lwschaltﬁ@irbath dingeitsidnd rln@nestbaslén obiesipyehyperigsision,, and
MERRERRAIR Yipid, lipoprotein and apolipoprotein metabolism, as well as other metabolic
and hemodynamic disease. Patients with type 2 diabetes mellitus have a significantly
increased risk of macrovascular and microvascular complications, including atherosclerosis,
coronary heart disease, stroke, peripheral vascular disease, hypertension, nephropathy,
neuropathy, and retinopathy. Therefore, therapeutic control of glucose homeostasis, lipid
metabolism, obesity, and hypertension are critically important in the clinical management
and treatment of diabetes mellitus.
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neur opat hy, and retinopathy. Therefore, therapeutic
control of glucose honeostasis, lipid netabolism
wo@bmsioteps4 and hypertension are critically i npoPCHIS20061007740
the clinical managenent 35 and treatnent of diabetes
mellitus. -1 WD 2006/ 096564 PCT/ US2006/ 007740 Many
patients who have insulin resistance or Type 2
di abet es often have several synptons that together are
referred to as syndrone X,

r the netabolc. syndr.ong.
A pati enMREHHS tst“fji’loglaﬁl‘ﬂﬁ“ﬁﬁ FESFR8CH9 yg%# élraﬁ%%gd) ﬁglgﬁave
seh)al\al @glp‘tdiﬂisﬁﬁat Gdgetior fe ffariet cm sswdrent Edor the wetrtidhie syndrome. A

p%t elelslll 912 g m%fl% rhialé tyﬁ%&:ﬁgégﬁ% (n%)a g’;ﬂgﬁg Q%&Hﬁhms selected
filoinghe WEosing grolup pﬁ@vecﬂy@pwm@h 6l ebdoarivsl Obqq%)@) Kyngririglygpridemia;
(%h(l%g ﬂlgﬂ rd@]%gcg ﬁlFopr&Ellq choldster&l (BYRS; e?l) HR8 61008 pﬁgs‘dféo 84 (5)

range harac eristic

e@yﬁ%ﬁa@gg, gfucpqq:ewhlﬁlaplp)é\;ﬁ n |tlge range Shypelerastip efo T)@géﬁhagftes if the
pﬁthﬁﬁi@ alsy GRL&I¥S Bash &F @ﬁds@@ﬂlpltdﬂnshh@eﬂne@ @ithd i}(ace’nﬁiy esdmed Third

T Chol
%P%%éﬁ%&@?k%&ﬁ%{d ucﬁgc?n gi)g;%rﬁ E?( ane qye%ec&on Bvaluation
ald Eabtment of Gfigh-Blghd Glcd@tbr@lmhé@tse@dult |Tmea¢xd¢m|t P@e(mden ATP 100),

I\i-gﬁgrﬁﬁ ?ﬁt{}tﬁ.\tseg g{'ﬁhleth I .’JOOI %g]&g"-ﬁghéalul)ﬁ No ](ﬁ %‘5}6 | BRRhts with metabolic

I'i cation _No.
spir@ey @hethertor @mthemat'morréé’(m‘fﬁﬁ laé%ﬂrflﬁ}}%@S hipfenereased risk
o @lvelopBY AN RrdVhscHBY ﬁdQﬂc@VﬁEﬁla@o&bB&aﬁSnd’tﬂz{t latetlidfed abu €hat
an i tgr ea§ed ri sk t;ijlevel 0 t e rrag)?a%[?scul ar and
ORGUE VLD S 1 digbetedy r?‘b‘lhl FIQFFlerpsiy 5 PETY "¥B5ve t hat
occur wit hnsm}m eesidtatdediymdt @smasltyccbrusaé bys fienwshel ewolsdr of insulin
rec%gtogs%r Fb os{1 l%glhb rgéeﬁtgﬁ gdin% ﬁe?f%!t 'tﬂa% ?13’3 y% ?et%l? urﬂﬁ}stood

er 0
lihadamcxfmpmwe@ys L 11]135@131! rel s mﬁufﬁ@e@tp@syhnmeﬁlaﬁ% gctlvatlon ot

u?ﬁ&@ Okidhittank Stofigl oﬂg%co%’iﬁﬂlu@él@ bna 1H£H€l§1§a$é BQlin-melited

responsi veness to | ns re in he L
TPRIES§IoR Péllmswu i a¢iPgsh Hprue g Q—if@ efﬁP&%Cf“Ftb‘ﬁl 29fl sectplion jphe Tiver.
oxi dat i on @Rt a5d &wa@lavﬁtabglmmms ifét tmsmh@eamach of which has

PSSP PR RGT u SELG Tl Boe o
cadeedfieodranmtitdily ilproes the Fabatie camchtlcgl@né ml th%\bﬂaﬁ firstiline treatment
otf'i}g)@tzrﬁ?a%[at??n fd?)a Eéﬁ@gwﬁh gﬁ?tpeeaﬁﬁe?lt 1531@&'1)09; beMHrs]é:@f WdSentréfhed

fions an potential risks. P al
sedentary bfestzlpsiand cresgifopd eansTRPtivne Piaigely HecideiEfeatinent involves the

a‘aﬁﬁrﬁé’ﬂ{aﬁ% &f & | BeEE |gCt%1‘duMnildERﬁ Qusizidb)or dinRietiride (e.g.
1.1 OoNn an

|
regABGnIge o AR W) WIRERF SRR G EHERHS TR te
plz&myi lp@bdf nhmhmbnys ginoflating tHe-pemtreatin Ghedls tsedetetnanrginsulin. The
i sufhsvz{a{ 48 e LAGRS sy FOAS HIRE bt BhYutl? 8y
il HORent g

nvor ves adm ni stration o

g qamwnauhe sectetiogregurdleprafavider ipgulig iy nspdaddeyedege sgrum glucose,
sra%lt 'tﬂe'pghé;@m(i?d&elogﬁyﬂo%ﬁ@%lbm de or nateglini de)

whi ch are insulin Secret ues, Thsntﬁe dru Sly rease 5
the pl asnBhebigrenidessarg 30 ’f agy 9t drpg T‘téfq‘ﬁ‘a eat type
i Eisafia?ed £8hd o b3stkBdWBbifaniies IpEd:tﬁorﬁ‘ﬁrf zﬁldlrﬂi&ﬂoi’mm caﬂ’d&eome correction
?FE@&’J | ggce%g%{vﬁéoggggceg’s%usm aﬁcfg?;! Clélsi’l ?ﬁ Big :In%éX e R8ed either
with insulin or with an insulin secretagogue without increasing the risk of hypoglycemia.

However, phenformin and metformin can induce lactic acidosis and nausea/diarrhea.
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may cause insulin secretion regardl ess of whether
insulin is needed to reduce serum glucose, so that

w0 b@spatsoent nmay devel op hypogl ycem a. 30 The PCT/US2006/007740
bi guani des are anot her class of drugs that are w dely
used to treat type 2 diabetes. The two best known
bi guani des, phenform n and netform n, cause sone
correction of hyperglycem a without risk of causing

MHRREHETYI6E Al @ver FRC o BUARLIERS, ﬁl?eﬂfopl'ﬁlnl'ﬁﬁ o} v@i'd%lg g{escn\ﬁ'ie& R the

insulin or with an insulin secretagogue wt

?%E?%&%ﬁ%e@ﬁ@bﬁ?%k of hypogl ycenm a. However,
phenf or m nTiengitd¥eiecs QiteTd JBelfzﬁlllﬂndtzBH&iﬁ@Q h&ﬁdﬂe@ afCd {1Q%} Qass of

B R BBR B 5T R e i TS T P of dpe Gripig These
agfritesbstantiadin insheesd iosulih Renaitislity & nniscle) lwepxrﬁl&drpbm&sﬁeeﬁ several
Jn’ﬂﬁal n{oﬁégén ﬁgbel-éépr% d.\%‘.m%' 129%{ %Sbr ongr)‘iale correcéon 0 e}evated

lazoli are a newe
+S§§§1%Pse levslepttheuisihe prstrrenamotzhypodlysenice Thy ghiagingsbatiase
cx’ﬂtﬂént@trhbﬁketéiy(ﬁm DB o antl ¥ﬁ§11tgzﬂb)3&?@£g%ﬁrsts-5@ 8% Peroxis nts

I NSul 1 N senS|t|V|ty I'n NMuUSCI e,
Hriﬁrﬁ%éﬁ"&‘véta‘%{ FB%OYt(?é‘g%)egWasgé PPAR-gas}ma AgerpTS isgenerally
teliped B tetiredpetsiisle for el&ufnbtongﬁ insulip aéﬁsitﬁlhatﬁ)h 1160 mpib&tr&d with the

%Warz&ﬁzgt NOW pBARS ?ﬁ/ %E %9 bflg% gevg%pgililér t%é ferlezt ?glr?gque acﬁ:ﬂ)etes

e occurrence em a
agg/er dyslipifempel Marmpiktb«z @Q:We( PBAR goripaaadsrze agudists of one or more of

thd PEAR A18KL0 BEAImMALR RELQbBlpss. ‘ﬁon%&@% Qéﬂe%%ﬁigsts of both the PPAR
a&hol [ or activated recepgt or a) ubt ype

saganToRPrshARefhp gmed% Pgoéliﬁésd sp@ g @nuraglitazar

ané Ezpag_h&lzhl &e bimitifEbdcARE P EbduddHybdrBlys@ms hid Jléoaﬁ‘lbﬂoeélhpld
RENR observed with the glitazones. New P

ag onl s 's are being devel oped for the treat ment of Type

2 di abet es'hednuy/theramisssiescpibetabore ofidhbyconfe 1k effereimesr ineffective

' : . f .
ogglﬁgteg@mﬂ&g%f ahke éﬁ%ﬁg ;I]ﬁ%uzm g{l f?—:ﬂ gdrglrms%gdeaft%r %;e to{llxgr tPeraples

eﬁ‘b‘%@%ﬁf%’ 8§ bot h the PPAR aI pha and PPAR gamma

S U bty p es  (PPRARg8hipR Mg pABLIANit-RHREI 1Bl Shad sﬁ&i@c@mﬂ&s which
nur a ndtesalltazar are prom sing

g Sgg‘%fe e??f’z‘iﬂ ‘%Oé’a B e ’éﬂs§/ et A pompeuEds. spresigly
togiitazbne, e tedxbititsdiiveF ioily UGrogliazap was edtanany WikliraROysn the
t or | ef fe
S BSEIR S58RFHAE, WS8Rl BT L8Rl o
aa‘?.ﬂﬁtﬁs ﬁtaéme@thﬁ"rmfrfown@ odighstes Ph)éu‘a?p pely moldesy effiogyo e current
cbih Lfn&é?ilé V& o BreRIRARpANE 1l e tabBIRGh,
g] F({ a 0 nﬁﬁé’rgﬁgad pS e 1C s an oSk 9@({ I&‘hf%g%[eﬂl )S{%Vta fa éngatlve
&g e I‘Ifl?r ss¢ shorteouaings 1\?@?1@%1‘16&3%‘@0661‘1"% tp develop better
msohrpwuand&rs fes ’[ﬂﬁiel 2adidbétes twhied lfirkBeOne s1mh@ﬁ&ﬁecﬁaﬁﬁén§(b)t(ﬁ’ dotion.
liver t OXIR% n%él a rggavet?aezoneo wa event(gafz&%/ \ﬁ%ﬁdr awn
fromthe grprace 86‘@%&58 CHEeHT Ci gamma
appgrmsesor mmrvggmsts NWQ0a/30343rdesrtribys anapedifit ednpeRARat is a PPAR
partial agonist/antagonist that is useful for the treatment of obesity and Type 2 diabetes.
WO02/08188, W02004/020408, W02004/020409, and WO2004/019869 disclose classes of

PPAR agonists and partial agonists that are indole derivatives and that are useful in the

treatment of Type 2 diabetes, with reduced side effects relating to body and heart weight
gain. Fused aromatics as described herein have not been disclosed as having anti-diabetic

activity.
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agoni sts i s that nonotherapy for type 2 di abetes
produces only nodest efficacy. The current 25

w@ovpouses al so do not greatly inprove lipid PCT/US2006/007740

nmet abol i sm and may actually have a negative effect
on the lipid profile. These shortcom ngs have provi ded
an incentive to develop better insulin sensitizers
for Type 2 diabetes which function via simlar

mechani snm(s) of action. Recently, there have been
reports of conpounds that are PPAR ganma antagoni sts
SAIMPBRARY 0F AHEANSMENTIMN 1/ 30343 describes a specific

Conpound t’['ﬂ Eaéssof%ogﬁﬁgds &Jégcrﬁ)@& fn—':r #nsa.ﬁ%w cﬁsjs @f‘f’ﬁﬁ@ Qérﬁﬁla
that is use for e treatment of obesity and T

agpmgieand partigiaponiss1 ke copppunls AE20EOBlisNES @ﬁ/li?z‘&@@ma stclear
r@d’égto)‘ @{ét Qb0 BRPoFHAS FlcRE& rﬂdn?%&gﬁouﬁﬁs thﬂaﬂaci’{&ig{)}ﬁaﬁias
artial ago are._in ivativ
s B hmp Qrenl TR i Bap AR B e B B
cunmmﬂeﬂwy:ﬂ@b IniveleP AR & activéty iredddition ¢p PRARymbyivin dlhe eampounds
n+have

FE Lo P Dp B B bRt A TR hire R ABmAA8 PR lgERL MR

campoumds e exnecwooz b@@fﬁ@@@%m tmwa@mm obrgTsnlio depsuigupdgbetes

r%ﬁlt& ﬁ]lb%l\ﬂ-hl.gl\‘lm-ragﬁ o%ﬁ%%ngillaﬁ %M%Wl&%ﬁlﬁh J@l@ Qreatment of

ereln Is new cl ass of ni st

fga?rglweﬂmlaa@wnstb%tream@t e%%@aﬁtafs%%?ﬁlé ef 8‘?@‘ i@

HybalifiBARa g EipRdemis; loBésity, @peremteﬁnemlzh@pah@mememla

@%F@&gﬁggg d%%lﬁta% ge%’%g%?s? élﬂgmm gtg H nc%ﬁm 1(|)ﬂ]n§tle ngigﬁﬁsﬁﬁ ?(nedlated

cﬂ@&mhsmsnhndh@cmﬁmmm@ antagonlsts Sone conpounds nmay

al so have ﬁﬁ ﬁﬁds : cjlg)élsb Be @s@ﬂﬂ H tﬁ@tr&a@mgrﬁ 6F¥%he or more lipid

act|V|ty npou are useful 1n the treatnent

digpedersoieiuding @fflquws diabetisdashpadening 1splaied hyperehelestsiolgmia which

r?fi&eoetn%lfps@éélt :;lﬁ}%leafﬁﬁnﬁ Xnoml L-@dmﬂ@r 8- I@IDLJ(IB‘ BfﬂeprBhﬂiot’éiﬂetma
reat nent . or. non-1 Nnsu et e

TP ser 4Ry PR R oT A o R e PR R g HDL cholstero

cmaédn&mo&s ey tnag ulsa bt yseifi it the tréeat@att wemteliofation of atherosclerosis,

U S Mo AL datholaiy L ERLAE Bloraic SRREILE B8y syndrome,

ass
ﬂ@@ﬂﬁpf@@hnemme@éeﬁﬁya¢ﬁv¢e$@ﬁbbe@ﬁQWOlen1a
hypertriglyceridema, atherosclerosis, vascular

rest enosi SyhelpdskAMRhESMs SRRl kd %@ouﬁﬁ%aﬁh@ﬁmﬁ?ﬂ@nd
medi at ed dlsea dj sor ers and conditions. 15 The

RIGHRSEHIGASEEPE Eﬁaﬁ et ul in the treatnment of one
or nore |lipid disorders, |ncluding m xed or di abetic
dysl i pi dem a, isol afRR phyper chol esterol em a, which

may be manifested by on@Q2r1I_DL C and/ or
non- HDL- C, hypera ro e.‘\ em
hypertri gl yceri dem a, ease in

triglyceride-rich- Ilpoprotennﬁﬁ aqﬁélow HDL
chol esterol concentrationsAr y al so be useful

in the treatnment or anelioration of atherosclerosis,
1

In Formula I, Ring A is a 5- or 6-membered aromatic or
heteroaromatic ring having 1-2 heteroatoms independently selected from O, S, and N, where
Ring A together with the phenyl ring to which ring A is fused forms a naphthalene or

benzoheteroaromatic ring;
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20 obesity, vascul ar restenosis, inflamuatory

condi tions, psoriasis, polycystic ovary syndrone, and
wWo@rwenIBRAR nedi at ed di seases, disorders and PCT/US2006/007740

conditions. The present invention is directed to

conpounds having formula I, and pharmaceutically
acceptable salts thereof: R~ 2ZV1-1-\ A(R2)g C i
Art-B-Ar2 251 In Formulal, Ring Ais a 5- or

6- menbered aromatic or heteroaromatic ring having 1-2
het er oat ons i ndependently selected fromO0, S and N,
where Ri Agl zﬁthmrg eteteech cartiohydlia er frdterogyclia arwgattcozrvm @hlch are

ahSofol LAl B Wouf DRRZ S04 R, pricin, s
Ry ipSHaY 6B Tadic graups beieg qntlpnaéle/éuhfat?r?d@éiﬂlblo‘& v@ﬁ‘iﬂeenér
fyﬁh@@y&ieh@y Rlcora o lgtcxgerpsCM5 elitylo(a-Coalepeh eenCh ylkynyl,
R R e e X S
cﬁﬂ@ﬂiﬁ/ﬂ -0CgHCg up@od@ﬂe«l,nympamcbﬁl Wersmb%cb@tkébl Q@ﬂi alicewl
FAER R Do P AP0 Lh! @%%%c%ﬂ”ﬂ%ﬁmééﬂ SO ce o
C3f§1[cy@algylk§nd -OCpEg cmo éﬁ:yqac op@e é& SEg |vy<1§h 1y§] Xalogens

-S(Ond -C6 al kyI C3-C7 cycl oal kyl, -0OC3- C7
cycl oal kyl

wher —
_C2-C5 al @éﬂ%le"t‘“’df?ﬁ?‘%@%’“& GopIet San ‘5c§ c%é 5?6{3)- -0y,
-€@2%-Cmd aC4cg nydlgalleyfdend), Cl - C6 al kyI , -S(Ond-C6 al kyl,
C3-C7 cycloal kyl, and -0OC3-C7 cycl oal kyl are each
optionally substltuted with 1-5 halogens; 10 Bis
sel ect ed f-Warnis sdietegfmupthe grosp stnsisinegtt -OCRNRDSn- |

. R@jbzsk = -CH R&-z; and - C3-6
g@%?oalkyﬁ?%gne- 26§kﬁ§ ?glected fromthe group
consisting of -OC(R5)(R6)-2Z, 15 -S(On-C(R5)(R6)-2Z,
and - CH2- @& iR5J1¢dRA) frofn the Zroup caslsting &dCOpR hartdretragploup
consi sting of -CO02R7 and tetrazole; R and R2 are each
i ndependently selected fromthe group consisting of

R1 and R2 are each independently selected from the group consisting of

halogen, -CN, -NO3, -OH, -C1-C5 alkyl, -OC1-C5 alkyl, -C(=0)C1-C5 alkyl, -S(0)nC1-
Csalkyl, and C3.¢ cycloalkyl, wherein C1-Cs alkyl, -OC1-C5 alkyl, -C(=0)C1-Cs alkyl,
-S(0)nC1-Csalkyl, and C3.-¢ cycloalkyl are optionally substituted with 1-5 halogens;

R3 is selected from the group consisting of H and C1-C5 alkyl;

Each R4 is independently selected from the group consisting of H, halogen,
and -C1-Cjs alkyl, wherein -C1-C5 alkyl is optionally substituted with 1-5 halogens;

RS and R6 are each independently selected from the group consisting of H,
halogen, -C1-Cs alkyl, -OC1-Cj5 alkyl, -C2-C5 alkenyl, -OC2-C5 alkenyl, C3-6 cycloalkyl,
-(CH,)mphenyl, and -O(CH,)mphenyl, wherein -C1-Cs alkyl, -OC1-C5 alkyl, -C2-C5
alkenyl, and -OC)-C5s alkenyl are optionally substituted with 1-5 halogens, and wherein C3.6
cycloalkyl and the phenyl of -(CH,)mphenyl and -O(CH,)mphenyl are optionally substituted
with 1-5 groups independently selected from halogen, C1-C3 alkyl and -OC1-C3 alkyl, said
C1-C3 alkyl and -OC1-C3 alkyl being optionally substituted with 1-3 halogens; or

-5.
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20 hal ogen, -CN, -N02, -OH, -d-CS al kyl, -0C1-C5

al kyl, -C(=0 C1-C5 alkyl, -S(Ond - Chal kyl, and C3-6
w@ywbosdsky| , wherein Cl1-C5 al kyl, -OCl1-C5 al kyPCT/US2006/007740

-C(=0)G -C5 alkyl, -S(Ond -Csal kyl, and C3-6

cycl oal kyl are optionally substituted with 1-5

hal ogens; R3 is selected fromthe group consisting of

H and C1-C5 al kyl; 25 Each R4 is independently

sel ect ed from t he group consi sting g}ﬁ an
altertivedy BF kyd RO nipebegipined orformsa QB@PY@%ﬁ”&éﬂO&M &3'0

R6 are each

cyc}égﬁ% (lglué)n 1matuglbég%5 %Qét?%gn% éaglra?t%gnsconm sting of H,
30 hal ogen, -Cl C5 al kyl, -0OC1-C5 al kyl, -C2-C5

al kenyl , RUOGEZckEedirda el groupIofisidting bf,)H|ak@/-|C,1-C6 alkyl, wherein C1-
- henyl nd - yl, wherein -Cl-CS
C@%‘%ﬁ% g@&%iyy@ubsaug?q%h%%l@& %El’l kenyl, and - OC2-C5

al kenyl apfin eghiigatd iy as inepbd frerh 64, with 1-5 hal ogens,
and wherein ¢l oal he phenyl of

- (CH2) nphgﬁﬁl‘f%%hmatan%(’ tﬁ%‘lheng]do Eare optionally

subst i t ut pds anvinteger fro® Oge S1gmd | ndependent |y sel ect ed
from hal o %n&lge%oﬁ'd@" and -OC 1 -C3 al kyl, said 35
C1-C3 al ks and -OCl-C3 al kyl being opti onaIIy
substituted with 1-3 hal ogens; or -5 WD 2006/ 096564
PCT/ US200 670QQiaf 40" indnl & ¢TaFbrinyidd Mrefpbseatn d ciRbom@ymbe
joined to forma C3-C6 cycloal kyl group, said C3-C6
cycl oal kyl group optionally being substituted with 1-3
hal ogens; IRhe hlsove défenitiond arﬁdr whseghant deftifions o] Feinsgnagibe

5 C6 alkyl is

el?legﬂlge%%%agd tﬁl?ﬂk:slﬁtye}% %%d'hal ogens; in in each
instance is an integer fromO 2; n in each instance

UE%A@DED@E%@@INION@IOHZEWEMKW i nt eger from 0 to 3;
and g is an inte e'rh from

ring A of P&MYEFRD DA RFIERE ﬁWBOdim%rg?” 6SosneE gt% 5 belofvn t he
above def |11m bilel sObe@t ﬁmdmgmimﬂeqﬁlﬁmluld &f Ring tAi togrsher wiitk fhie phenyl

lgg ﬁ e‘gé\’dc &5 éscf|u? tf{;}%[ s p.0a %%nl_éﬁg %%%@(%pﬁe%{o%ﬁﬁc ring selected

fﬂomm@b@dcmmtmgnfenmmh lsn@zanmn’@qné@@(aéq%ﬂolaﬁﬂﬂnwéazoyé

r i thElo@ényl. N one subset of conpounds of Formula
b?&to&{rﬂ tog?et ﬁler W th the phenyl

In other subsets of compounds of Formula I:

Ring A together with the phenyl ring to which ring A is fused forms a
naphthalene ring or a benzoheteroaromatic ring selected from the group consisting of
quinolyl, benzisoxazolyl, indolyl, indazolyl, benzofuryl, and benzothienyl;

Arl is selected from the group consisting of phenyl, pyrimidinyl, and
pyridinyl, and Ar2 is selected from the group consisting of phenyl and pyridinyl, where Arl
and Ar2 are each optionally substituted with 1-4 substituent groups independently selected
from halogen, -C1-C4 alkyl, -OC1-C4 alkyl, -S(0)nC1-C4 alkyl, -NO2, and -CN, wherein -
C1-C4 alkyl, -OC-Cq alkyl, and -S(O)nC1-C4 alkyl are each optionally substituted with 1-3
halogens;

B is selected from -O- and -C(=0)-;

-WZ is -O-C(R5)(R6)-CO2R7;
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ring to which ring Ais fused forns a naphthal ene ring
or a benzoheteroaromatic ring selected 20 fromthe

w@emapsensi sting of quinolyl, isoquinolyl, PCT/US2006/007740
benzi soxazol yl, indolyl, indazolyl, benzofuryl, and
benzot hienyl . In other subsets of conpounds of Fornmnula

I: Ring Atogether with the phenyl ring to which ring
Ais fused forms a 25 naphthalene ring or a
benzoheteroaronatlc ring selected fromthe group

consi st i n®klafd Rgaiervethyindepbmientlyssoleated fipn thé grde gonsisting of

hh1BERAZ QR -CNPaO el ¥4 alkgnddiamzath, -S(mbCHé\l’alnd LS{0)2CF3,

LT S L T R

t he group rRSGRAS RSLid@cohddpbriyily @ndted Yohtthdyoup WASIEEg of H,

e, BRI 68 9851 201000} to SRR LU AT, s
hal ogen, Ris @lectadifipm the goyp @msang;qf H ang CpyGpacilkstgvherein Ci-

Blakiyl is opm%Hy ﬁﬂ)gtltuwgﬁ‘lwltﬂh-%rlﬁlo@ens Cl-C4 al kyl -OC1- A4
al kyl, and -S(QO -C4 al kyl are each optlonally

substi t ut @dsww?gqff@m@wél ogens; B is selected from -0-

and - C( =O)yis an m¥Eer ffont 630Gk BR) (R6) - CO2R7; -6 WO
2006/ 096564 PCT/ SZOgﬂé 07740 R1 and R2 are each

i ndependerft'f {7 Tie Tomthe group consisting of
hal ogen, -OH, -CN, -N02, -Cl-C3 alkyl, -OCl-C3 alkyl,

- S( O 2CH3, d rein 1. k n
e o ol &gl aunds P alonl Ripk £lofher I8 e
rheiybieato; W}RSI ringdh R@usaql é)rrea@hﬁphtbdbp@nmtalbyn@b(ttere@rematio ring

s ‘ iRadi! REEBIy1, B
G SRR Rty el Ry BB B

'qu%ﬁqﬂ hal ogens; R7 is selected fromthe group
consisting of H and Cl1-C6 al kyl, wherein Cl- C6 al kyl

[ ti | bstitut h : '

o OB O3 L SR LA N P B OSSRl B
figmi the group exineigeug dfipbenyland pytidingiNoieh sre edchtoporptiypdstitdisd with
1A sub$insent £1Y @&tlh&ﬁendahtﬁg;eléctéd}ﬂ&h REbgaM Id1-¢ 1R0enyd, alkyl,

n n s fused f apht hal en
%do S HEns e a%gefﬁé‘ﬂa.@e?% rAlRd ol L7l g%ﬂ%l-
Quansi st ieadh o@ﬁoﬂmﬂy Zutsos@d ottt 11;3 Hatugedsy| , | ndazol yl ,
benzofuryl, and 15 benzothienyl. In subsets of this
invention, Arl and Art are each independently sel ected
In subsets of compounds of Formula I, Ring A together with the phenyl ring

to which ring A is fused forms a naphthalene ring or a benzoheteroaromatic ring selected

from the group consisting of benzisoxazolyl, indazolyl, and benzofuryl.

In subsets of compounds of Formula I, Arl is selected from the group

consisting of phenyl and pyridinyl, and is optionally substituted with 1-2 groups which are
independently selected from C1-C4 alkyl, wherein C1-C4 alkyl is optionally substituted with

1-3 halogens.

In subsets of compounds of Formula I, Ar2 is phenyl, which is optionally
substituted with 1-2 substituent groups independently selected from halogen, -CN, -C1-C3

alkyl, and -OC1-C3 alkyl, wherein -C1-C3 alkyl and -OC1-C3 alkyl are optionally
substituted with 1-3 halogens.
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fromthe group consisting of phenyl and pyridinyl,
whi ch are each optionally substituted with 1-4
W@ aipshddseent groups i ndependently sel ected froP€T/US2006/007740
hal ogen, -Cl1-C4 al kyl, -OCl-C4 alkyl, 20 -S(Ond -C4
al kyl, -NO2, and -CN, wherein -Cl-C4 al kyl, -CCl-C4
al kyl, and -S(OnC- &4 al kyl are each optionally
substituted with 1-3 hal ogens. I n subsets of conpounds
of Formula I, Ring A together with .the phenyl rjin t
whi Ch 11 i SEDSEES of HerBRPUR G e OBy it AT e MbSUPii Pt Spgounds of
FRENRANE i Cean)0Mtshibse s ioNghngolneis of Horiuld It Bris 400¢(e0)g bodp.
consi sting of benzisoxazolyl, indazolyl, and

benzofuryl. In subsets of compounds of Fornula |, Arl

i s sel ect bosubsetsraf corapeyrdsgs Forans], sWZﬁb'%ﬁ(ﬁga@%Qrpoéﬁd

pyridi nyl Ins% &tslo% coR ugﬁlsatl %Xr@ﬂpﬁgéchlﬁlqgln?@ﬁeﬁde]ﬁlg selected
whi ch | ect ed 1-C4.
ﬁ%&&@q"gﬁowé%w%%%ib%é‘geﬁf—&&é‘%%éc% 388 SHETy S Rai UL

oii_doﬁaﬁnys%gsﬁ%ﬁ@ama@geaa@genl;_n subsets of conpounds of
ormilal, A2 is

h [, [ ' f . [ |
subst | tut Inroureptebmsatibertouii b reaiss Frendu gt
fromltiscgrenp donsistingaif (g3 alk@NS(O)THEGInd 32 CFaanhercine1-€3
L kyl s whereln. - Cl- 63, ghlgyl .and - OC1- C3 al kyl are
Y bR Eblp v el O . -7
e b et [ B b B

a@fy Formula 1, Bis -0-. In subsets of conpounds of
Formula I, Bis -C(=0)-. In subsets of conpounds of
Formula I, Bis -C(=0- or -0-. In subsets of

conpounds dubkdd fthecompoundZ of the inerEioRY) 4ndp)ard¥a@hindEpehdently

.Subset s onmpoun of Formula, l. h Rl i L4
R St BB aE TP ol iy SRET o el B ptighis o or
1hai obes of iglco@Boaidk pf the mmehtioDH, is whistagprwhid) is @31 & Ky |

is optionally substituted with 1-3 hal ogens. In

subsets of conpounds of Formula |, each R2 is )
i ndependert Profered abset gf coppaprds Aedegsisp abeyR Spsiarmgle Jp wherein
-C1-C3 alkyl, -S(O ZCI—q, and -S(0O 2CF3, wherein -Cl-C3

10 al kyl is optional IR jubstituted with 1-3 hal ogens.

In subsets of conpounds Eoxrmula I, R5 and R6 are
each Hor -C 1-C3 gaikyl- Iin sybsets of the conpounds
of the invention, g an “Zeach independently 15

integers fromO0-2. In subsets of the gompounds of the
invention, q is an integer wArcttBsA0"or 1. In
subsets of the conpounds of the invention, p is an
integer which is 0 or 1. A ppeferred subset of
conmpounds as descri bed above has Fornula |1, wherein

X-Y is -O-N=, -NR2)-N=, -O-C(R2)=, -S-C(R2)=, or -N(R2)-(CR2)=, and

the other substituent groups are as defined previously.

In many preferred compounds having Formula II,

Arl is selected from the group consisting of phenyl, pyrimidinyl, and
pyridinyl, and is optionally substituted with 1-2 groups which are independently selected
from C1-C4 alkyl, wherein C1-C4 alkyl is optionally substituted with 1-3 halogens;



(R x Art-B-Ar2 20 Il X-Y is -0-N=;, N(R2) N=,

-OC(R2)=, -SC(R)=, or (R2)-(CR2)=, and the other
w@aipshddseent groups are as defined previously.PRBUSIV06/007740

many preferred conmpounds having Formula I'l, Arl is

sel ected fromthe group consisting of phenyl,

pyrimdinyl, and pyridinyl, and is optionally

substituted with 1-2 groups which are independently

selected from Cl-C4 al kyl, wherein Cl- C4 al kyl is

opti onal | $r%sispBemyh lentﬁn@lygumms@éﬂé* 3 gubpigsucnt groups
1@@%&&1&@5&@&3@%{&@6}0&7@@03 Ak, dnd -G ey lajkylytwibedeini s

te | ups
SR Bl PE P Eothlap AN R B8
al kyl , anﬁlsﬁaﬁz]ﬁe%ro&i-bjland-\ﬂﬁﬁb}?;l n -C1-C3 alkyl and
5 -OC 1 - G wizkylo- b@gﬁtly substituted with 1-3
hal ogens; B is se ffom-0- and -C(=0-; 5 -W
is - O C{ REF®) w@@@mde@a@ﬁemd firam thecteque SeRsiting of halogen,
-@pbga d do:lo@_a, 511@;%1 @fdoga RRI6ih SC-0F alkfl AaHOQEN3 alkyGare
-OC 1-C3 al kyl, and -OH, wherein -C 1-C3
oatll%ﬂly %WWWEE}‘&@]E‘%OE‘E}]S are optionally substituted
with 1-3 EathoRbinsndepmdintRacleged ingte ferdunchysisiof eCil.ed1-C3

10 afkgp g(?%?‘é-ﬁr %]ﬁg S&%?g 33%’&%@ QI ér 3. allig?'ls%tIOIILQY le@{thted with 1-3

h@lpgems,nal ly substituted with 1-3 hal ogens; R5 and R6
ar e each 'RBQFIEEPQ g?}yn&e%%r?cﬁP@}d?ef&QH%EQh@éQﬁtpconmstmg of H
ang Kyl

nsi st I
aP Cohsie B‘Pfgl RN b’d Oﬁﬁl‘flﬁﬁﬁé‘%’%?‘gaghé ]115%?1?’ H
or -C 1- CR7a} Hyk ;CafiglalkfiSard i s an i nteger fromO0-2. In
subsets of .the conpoun 15 of the invention, Arl is
15 selected ﬁ’ﬂ%‘?ﬂ‘f‘ﬁ%‘gg‘i%h - consi sting of phenyl and
pyridinyl, and is optionally substituted with 1-2

groups whie Is'].xb%t%if t@&%ﬁ)@ﬁ?ﬁ ?g h)é Ellxtﬁ)ﬁt&q i£ & %He@]fro% e group

al kyl, wherern ronally substitut
omisisting ofphenyd aichihyoigans anCMa nythmlé# %&b?té@Fe‘éWﬁb diregups thh are
i d Féﬂdadlyt%yle&@d fivth &1 1C adie)], WhearoU pCh alkgl iFoptionhidy subdtituted with
e

20  1-3 halogens.

Many preferred compounds defined by Formula I and II above have Formula
T below:

R,

P X —X
HO,C-C(R®)(R®)-0 —@[C/;Y

|
Ar'—B—AF
25 I
In these compounds, X-Y is selected from the group consisting of -O-N=,
N(R2)-N=, and -O-C(R2)=;
Arl is selected from the group consisting of phenyl, pyrimidinyl, and
pyridinyl, wherein Arl is optionally substituted with a -C3-C4 alkyl group, which is
30  optionally substituted with 1-3 F;
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(R)p x HOC-C(R5)(R6)-Osy Cd i Art-B-Ar2 25 111
In these conmpounds, X-Y is selected fromthe group

weonsistsbsig of -O- N=, N(R2) N=, and - O C( R2) =PCPHUK2006007740

sel ected fromthe group consisting of phenyl,
pyrimdinyl, and pyridinyl, wherein Arl is optionally
substituted with a -C2-C4 al kyl group, which is 30
optionally substituted with 1-3 F; -9 WD 2006/ 096564
PCT/ US2006/ 007740 . Each Rl is independently sel ected
fromthe &PeUR! aHepearently selectedsiiery s srovgiaasistingaf halggan,
CHRCH3 3, @] -0CHs;3nd RXCH3s sel ected fromthe group

c o n S ' St in gizgg Ebtea %l_fn%e @'Eii&y @smtﬁ%ﬁf H, Cg((% é@{s—CF?n d

-S(@ allldq'ﬁKO)ZfJES subsets of the conpounds, Arl is

phenyl or ngn@; Lg r&lan Arl is optionally
substi t ut IUI 3% al kyl group, which is

opt i onallg{éﬁﬁét%@fy dwith 1-3 F;, or is substituted

as defined el SW@EG@SOf:HQ doﬂlpﬁme&s i9fhef? Qpﬁ’ﬁﬂl%l whereln
Qv.e

Agfe XY tn?n&ﬂ}/ s’ut}nﬁ% wg}tr g pz 86 %@g?%gngﬁ bshogh%ally subs 1tuted with

1f3yfr,|omsduhssy1tuteda@defb1ydel@levmeke wherein pyridinyl is

connected through the 3-position to the C-atom of the

ring Ato which Arl is connected, pyrimdinyl is
connect ed In $wbestsif Corhaousdmrsmheénbctvghwmg forratlohllok M el is

sefléd@egl fForh fhe gﬂhﬁ @otﬁ%{mé of é&&%ﬂﬁﬁﬁrﬁﬂ ’an@Fﬂ} gll vx!'h%reln pyridinyl is

su stltute subs
capppeled Lroyeh b dmgsitensto et rioped t Fho g ?ﬂ@n%tqd
pyrimidinyl & konnééttd thfouglpthe BypositivdoGhe C-Stoﬁfﬁﬂtlﬂﬂﬂig'ﬂ to which Arl is

céﬂﬁ@ééd Ll &? 1¥VLJbEt tﬂ‘tegwﬁh' Qﬁ%@%@%&‘éﬁ@ r}t”depe”de”t ly
sel ect'ed rom ogen, y
- OCH3, andh sup@&ERXL compounds described above having formula I, II or IT, Ar2 is
phenyl, which is optionally substituted with 1-2 substituent groups independently selected
from halogen, -CN, -C1-Cp alkyl, -CF3, -OCH3, and -OCF3.
In subsets of compounds described above having formula I, II or III, B is -O-.

In subsets of compounds described above having formula I, II or III, each R1
is independently selected from the group consisting of halogen, -CH3, -CF3, and -OH.

In subsets of compounds described above having formula I, IT or IIT, R2 is
selected from the group consisting of H, -CH3, -CF3, -S(0)2CH3, and -S(0)2CF3.

In subsets of compounds described above having formula I, I or III, RS is H
or -CH3,

In subsets of compounds described above having formula I, II or IIT, R6 is
-C1-C3 alkyl.

In subsets of compounds described above, Ar! is selected from the group

consmtmg of pheny! and pyridinyl, wherein pyridinyl is connected at the 3-position to the C-
atom of the ring A to which Arl is connected, and Ar! is substituted with one -C-C4 alkyl

substituent which is optionally substituted with 1-3 F; or in other subsets, Arl is substituted
with one -C2-C4 alkyl substituent which is not substituted further; or in other subsets, Arl is

substituted with one group n-propyl.

-10-
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In subsets of conmpounds descri bed above having fornul a
I, I'l or I'll, Bis -0-. 20 In subsets of conpounds

waele®enddsed above having forrmula |, Il or |11, PEOSRD6/007740

is independently selected fromthe group consisting of
hal ogen, -CH3, -CF3, and -OH In subsets of conpounds
descri bed above having formula I, Il or Ill, R2is
selected fromthe group consisting of H, CH3 - CF3,
-S(0 2CH3, ~and -S( 0O 2CF3. I n suyhsets of o)

descri bed (gg%r\fgbsﬁ%\‘f%’ﬂ@“? 8?%“835%3"11’5 F B’Em rﬁg‘%}% H
Ph&areutiGHy. acteptablebalstileraf: conpounds descri bed above
having formula I, Il or Ill, R6is -C-C3 alkyl. In
subsets of conpounds described above, Arl is selected
fromthe group consisting ofR enyl and pyridinyl,
wherein pyridinyl is co ted( 3positionto
the G 30 atomof"oeﬁ@ﬁg)z Ot iV Arl is
connected, and Arl is substltut weth one -C2-C4

al kyl substituent which is optional supstituted wth
1-3 F; or in other subsets, Arl i¢ supstituted wth
one -C2-C4 al kyl substituent whichsi sDnot substituted
further; or in other subsets, Arl i substituted with
one group n-propyl. -10 WO 2006/ 096564

PCT/ US2006/ 007740 O her subsets coggri se conpounds
having Forrmula 1V, includin pharmaceutical ly
acceptabl e salts thereof ( P X HXRCCR5)(R6)-Or
~y ~CRS8 EYDO Are vahereDandEareeach

&8 ar e R gacime{“aﬂ@r'? riy et ot iy

gg o hg {r%lq bs@ﬁ‘@@iﬁlaswh’rﬁyw@awa Pgnbsiftutpﬁmtu &BifiQthans
sttfsifabht \@ﬁ\}\%&ﬁ JdefihilioRd Scrr{b%h' Isé%ogsh( %%8013%1681‘ Cfl:!l'bSFtS R8is
%%Cﬁé Cﬂ(gﬁ Wgﬁités nolt_-aglrtpgr sHb s&pJéeﬁiy |In other subsets, R 1S n-propyl.

Other subsets comprise compounds having Formula V, including
pharmaceutically acceptable salts thereof:

R,

\ X
N
HOZC-C(Rs)(R6)-O—!\/):C Y

where D is -CH= or -N=; and
R8 is -C-C4 alkyl, which is optionally substituted with 1-3 F.

Other subsets comprise compounds having Formula VI below, including
pharmaceutically acceptable salts thereof:

-11 -
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W@ RDpMo6sHORC- C(R5) (R6)-O C,)y R8 DO Are

O her subsets conprise conpounds having Formula V,

i ncluding pharnaceutically acceptable salts thereof:
V BET/MBI0E€007740
Dis -CH=or -N=; and R8 is -C2-C4 al kyl, which is
optionally substituted with 1-3 F. O her subsets
conpri se conpounds having Fornmula VI bel ow, including
pharmaceutically acceptable salts thereof: -11 WO
2006/ 096564 PCT/ US2006/ 007740 R X H®2C- C(R5)(R6)-Or
\ s~<Y C DO Are VI In thé%é conmpound, the

definitions are as deflned pre % and as foll ows:
Dis -CH= or -MO,O-RR foér YS(O)ZCHS; and
R6 is C-C2 al kyl. Subse S of ounds descri bed
above having Formula IV, V or VI colprise conmpounds
in which X-Y is -0-N=, and Dis -Ck=
t he conpounds descri bed above having Fprrmula N, V or
VI conprise conpounds in which X-XUisD-0-N=, and Dis
-N=. The invention includes conmpoun of Formula I,

IT, IIl, N Vand VI, @)

he2

VI
In these compound, the definitions are as defined previously, and as follows:
Dis -CH=or -N=;
R2 is H, -CH3, or -S(0)2CH3; and
R6 is C1-Cp alkyl.

Subsets of the compounds described above having Formula IV, V or VI

comprise compounds in which X-Y is -O-N=, and D is -CH=.

Subsets of the compounds described above having Formula IV, V or VI

comprise compounds in which X-Y is -O-N=, and D is -N=.

The invention includes compounds of Formula I, I, I, IV, V and VI,
including pharmaceutically acceptable salts of these compounds, prodrugs of these
compounds, and pharmaceutical compositions comprising these compounds and a
pharmaceutically acceptable carrier. Disclosure herein relating to compounds of Formula I
or the compound of Formula I also is meant to include all subsets of Formula I, including
Formula IT, I, IV, V and VI, as well as specific compounds disclosed herein.

Structures of specific compounds and synthetic procedures are disclosed in
the examples and in Table 1. The specific compounds of the invention include the
compounds provided in the Examples and in Table 1, and pharmaceutically acceptable salts
thereof.

-12-



15 includi ng pharmaceutically acceptabl e salts of
t hese conpounds, prodrugs of these conpounds, and
w@b@soseut i cal conpositions conprising these PONPS2INEEI7740
and a pharmaceutically acceptable carrier. Disclosure
herein relating to conpounds of Fornmula | or the
conpound of Fornmula | also is neant to include al
subsets of Formula I, including Formula Il, Ill, N, V
and VI, as well as specific conpounds discl osed
herein. 20 Structures of specific conpounds and
synthetic procedures are dishdd Dsed in the exanples
and in Table 1. The specific conpounds of t he

H + 3 HIE- V- ERT= B + i Ao A + s
+hventt+op—tretude—the—econpounds—provided—+n—the

Ekxapipl es| @mahicahNambl e 1, and phar plicetrecal | v

acCepL 2D Rk g4 ¢ HBpRhqo 2, V0 20061 096564
St r uct ur gpropydsfiengll-i pgnzofurgrgs- chI or
e h. | e o (- e or
13 2 chl pr ophenoxy) - 2- propyl pheny
benzof ur an-5-yl } oxy) propanoi c ac
-[ 4- (4-cpl orophenoxy)-2 3

propyl phenyl ] -1, 2- benzi soxazol - 5-

PSR KR
2chl or oph ﬂMmm@hﬁa@magyMghﬁamﬂﬂkl 1

benzofuran-5-yl} oxy)propanoic acid

(25)-2~({3-[4-(4-chlorophenoxy)-2-
3 propylphenyl]-1,2-benzisoxazol-5-
yl}oxy)propanoic acid

(28)-2-({4~chloro-3-[4-(4-
4 chlorophenoxy)-2-propyiphenyl}-1,2-

benzisoxazol-5-y1} oxy)propanoic acid

- 13-



benzi soxazol

\ G

-5-yl }oxy) propanoic acid Ho ( o\ 0 C1 o ~
-13 WD 2006/ 096564 PCT/ US2006/ 007740

W@ 205109564 6- chl oro-3-[4-(4 ~ 0o 5 PCT/US2006/007740
chl or ophenoxy) - 2- propyl phenyl ]-1,2- d N
benzi soxazol - 5-yl } oxy) propanoic acid HOO Irl 0 o /
cl (2S)-2-({6-chloro-3-[4-(4 6
chl or ophenoxy) - 2- propyl phenyl]-1,2- = d ( ON HO_
he vaznal —C vl nvulnt onanol o grw f‘l O 0o |l ¢
IJCI'ILI QUI\ yll_Ul u—_y1—‘f _y/—Pl UPMT\J‘U I NN ~ Sty T

(25)-2-(
5msthylph
benzi sox
(29)-2-({
et hyl phe
benzi sox

{ ER-BNG-chl@o344(4 CI O 7
azo%*‘é@ieﬁ?&?@%*g?@ﬁ”%h X

1oxy)-2-propylphenyl]-1,21

[ Benglspraral-53 [oxypdopagoic acid |

nzol - 5-yl } oxy) propanoi ¢ agi

(28)-2-({6-chloro-3-[4-(4-
chlorophenoxy)-2-propylphenyl]-1,2-

benzisoxazol-5-yl}oxy)propanoic acid

(25)-2-({6-chloro-3-[4-(4-
methylphenoxy)-2-propylphenyl]-1,2-

benzisoxazol-5-yl} oxy)propanoic acid

(28)-2-({6-chloro-3-[4-(4-
ethylphenoxy)-2-propylphenyl]-1,2-

benzisoxazol-5-yl} oxy)propanoic acid

-14 -




0 -14 WO 2006/ 096564 PCT/ US2006/ 007740
(25)-2-[(6-chloro-3-{2-propyl-4-[4 9

w@ eooshdaser onet hoxy) phenoxy] phenyl} d O N PCT/US2006/007740
1, 2- benzi soxazol - 5-yl ) oxyJpropanoic HOO acid 0 OO F
FF F (25)-2-({6-chloro-3-[4-(3 10
chl or ophenoxy) -2-propyl phenyl]-1,2- d | N
benzi soxazol - 5-yl } oxy) propanoic acid HG. o/ o d O

Q‘S}'ZTiS thJU-\_FJ-\U"l r/L (’2 r\h| or-o0-~

met hyl phe mbsasﬂ)[@ermmayﬂzmﬁ@wnqm.l é
enzi soxa a

9?{ 6- chl on g%u?rg}ﬁ %8% %%ﬁphen

propyl pynild W@SWZ}OM yi’)ﬂbépmpmwaz

5-yl }oxy)aggtic acid Ho_ "o O/N
2006/ 096564 PCT/ US2006/ 007740

(28)-2-({6-chloro-3-[4-(3-
10 chlorophenoxy)-2-propylphenyi]-1,2-

benzisoxazol-5-y1} oxy)propanoic acid

(25)-2-({6-chloro-3-[4-(3-chloro-4-
11 methylphenoxy)-2-propylphenyl}-1,2-

benzisoxazol-5-y1} oxy)propanoic acid

({6-chloro-3-[6-(4-chlorophenoxy)-2-
12 propylpyridin-3-yl]-1,2-benzisoxazol-
5-yl}oxy)acetic acid

-15-



Cl / 2-({6-chloro-3-[6-(4-chlorophenoxy)- ON 13
2-propyl pyridin-3-yl]-1,2- HO O

W 20Bi0%3Eaz ol

(25)-2-({6-chloro-3-[6-(4 14
chl or ophenoxy) - 2- propyl pyridin-3- d O N HO O/

yl]-1, 2- benzi soxazol

-5-yl}oxy)butanoic acid O N O/ RCIUIS2006/007740

-5- yl}oxy)propanoic acid 0O /N o O

~d (25)-2-({6-chloro-3-[6-(4 / 15
fl yor oph Ov¥)42 _p1rnn\1|_n\lr_l din--3-—C O o HO O\ |}/
yl]1-1,2- banmalwraw&(@cm&r}mm)@wpano ca
2S) - 2- hl o .03 (H- phenoxytdol
propyl pyr gmﬁy yﬂ 3f1]21 %enm soxagol c® 0\7N
5-yl ] oxy} lfmn@pmlé-sdbmd)bh@@ a@ /N Q16

14

(28)-2-({6-chloro-3-[6-(4-
chlorophenoxy)-2-propylpyridin-3-
y1]-1,2-benzisoxazol-5-

yl}oxy)propanoic acid

15

(25)-2-({6-chloro-3-[6-(4~
fluorophenoxy)-2-propylpyridin-3-
yl]-1,2-benzisoxazol-5-
yl}oxy)propanoic acid

16

(25)-2-{[6-chloro-3-(6-phenoxy-2-
propylpyridin-3-y1)-1,2-benzisoxazol-
5-ylloxy}propanoic acid

-16 -




WD 2006/ 096564 PCT/ US2006/ 007740
(2R)-2-({6-chloro-3-[6-(4- CI o N 17

w@e kioenaphenoxy) - 2- propyl pyridin-3- HO o
yl]1-1, 2- benzi soxazol -5- 0

[\ C

yl } oxy)

PCT/US2006/007740
propanoic acid / No

(25)-2-({6-chloro-3-[6-(4 1 S
cyanophenoxy) - 2- propyl pyri di n-3-yl ] -
1, 2- benzi soxazol -5-y | }oxy} propanoic HO-ro .

01

/| acid O

N——+—A—CN—(25)—2-({6-chloro-3-]6-(4 19
chl or ophd Ry (grchic3-B-g-] - 1, 2- A o\ yN’
nzi soxa - rqpanei ¢ adiudd 0
B S5l AR5 o P
chl or ophenvdixlyd-benzisoxsggltpyri di n-3- [N O
yl ] -1- met/QRyiloz | L+ 5- Ho N oxY) pr o anoi oid
loY} p gﬁﬁmbgﬁ%?ﬂﬂ%%kf %

18

(25)-2-({6-chloro-3-[6-(4-
cyanophenoxy)-2-propylpyridin-3-y1]-
1,2-benzisoxazol-5-y1}oxy)propanoic

acid

19

(25)-2-({6-chloro-3-[6-(4-
chlorophenoxy)pyridin-3-y1]-1,2-

benzisoxazol-5-yl} oxy)propanoic acid

20

(25)-2-({6-chloro-3-[6-(4-
chlorophenoxy)-2-propylpyridin-3-
y1]-1-methyl-1H-indazol-5-

yl}oxy)propanoic acid

- 17 -




WD 2006/ 096564 PCT/ US2006/ 007740
(2S)-2-({6-chloro-3-[6-(4 21
wa@e kdoenagphenoxy) - 2- propyl pyri di n- 3-

yl]-1Hi ndazol
(2S)-2-{[6-chloro-3-[6-(4 0 22
chl or ophenoxy) - 2- pr opyl pyri di n- 3- cy /1

a

-5-yl }oxy) pr opanoi c

y1] - 1- (et hyl sul fonyl ) - 1Hi ndazol -

(25)-2- (!

2006/ 096
chl oroph
napht hyl }
provi des
phar mace

\/L]ﬂy\/l pnrop
NP I it

apht hyl ]

! &'S§—4~'( (AchdstoBl{gqu-obenzoy 1]

RS S ey
byﬂdyiﬁ)ip@amlrﬁ -l oxyiprgpaheiz O
y)acetic acid NN Y

a d|t|onal specific conp
utically

'»)

= d V/I"N PCT/US2006/007740
HOO . acid 0 O ~ \

bunds, |nclud'wg N

(28)-2-{[6-chloro-3-[6-(4-

22 chlorophenoxy)-2-propylpyridin-3-
y1]-1-(methylsulfonyl)-1H-indazol-5-
ylloxy}propanoic acid
(28)-2-({8-[4-(4-

23 fluorobenzoyl)phenyl]-2-

naphthyl} oxy)propanoic acid

-18 -




acceptably salts thereof, that can be readily made

using the procedures in this application by a
w@e@evddssoner in the field of synthetic organi BCT/US2006/007740

chem stry. -19 WD 2006/ 096564 PCT/ US2006/ 007740 Tabl e

2 Exanple Chem cal Nane Structure 2-1

2-({8-[4-(4-fluorobenzoyl)phenyl] - 2-

napht hyI}oxy) 2-met hyl propanoic acid OCXR2H a 0 F

N\L

22 2= ({8 T4—(4rethoxybenzoy ) phenyl -2
%bphthyl}dﬁ&{2é4nethylpropan0|c adid O
(2R) - 2-({ 1erjoxy) phe
napht hyl }%3(15/04 r%g%r&\)ycn%@lgg H O -20
2006/096=6@P }oxpersbreed740 2-4 (29)-
fl uor ophenoxy) phenyl]-2 O CO2H ngpht hyl ] propan0|c
acid O 245 2-({8-[4-(4-fluorophengxy) phen - 2-

napht hyl Joxy) - 2- net hyl propanoi c agid 10 (@H O ~aF

2-6 2- ({8-[4- (4-f1 uor ophenoxy) - 3 \[::1\
Cl

Table 2 provides additional specific compounds, including pharmaceutically
acceptably salts thereof, that can be readily made using the procedures in this application by
a practitioner in the field of synthetic organic chemistry.

~19-



propyl phenyl ] - 2- napht hyl } oxy) - 2- net hyl pr opanoi ¢ aci d

0 CO2H O ~aF 2-7 (2S)-2-({ 8-[4-(4-fluorophenoxy)-3
w@e@ppdgshenyl | - 2- napht hyl } oxy) propanoi ¢ aci d ELTZ0R1406/@7740
~aF -21 WD 2006/ 096564 PCT/ US2006/ 007740 2-8
2-({3-[4-4-chl orophenoxy]-2 0O
propyl phenyl } -1, 2- benzi soxazol -5- N yl ) oxy) propanoi c
acid 0 CO2ZH O d 2-9 (295)-2-({6-chloro-3-[4-(4- o C
| ~ fluorophenoxy)-2-propyl phenyl] -1,2
benzi soxazol - 5-yl } oxy) propanoic acid NO CO2H O 1:~F
2-10 (2S)-2-({6-chloro-3-[®akld2 Cl
chl or ophenoxy) - 2- propyl pyridin-3-yl]- N\ 1

)

4 u | LI

4= odo 1, 2-benzisoxazot=5=0"CRH—yt}——oxy)propaneote
Example; Lhemigal Ngnay ~ The conpounds bffreduirs i nvention
xan be |used-uq4afiREsBRaEMphaly L2 TPOsI ti ons conpri sing
t he corrpoagt ﬁr zaéohar ceutical I_c%/ accept al alt
t her eofl "gRRhylf oxy)-2-methylpropanoic act k
0~ “CO,H
O
F
2-2 2-({8-[4-(4-methoxybenzoyl)phenyl]-2-
naphthyl} oxy)-2-methylpropanoic acid OO J(
0~ “CO.H
v
o
2-3 (2R)-2-({8-[4-(4-
fluorophenoxy)phenyl]-2- OO /:\
naphthyl} oxy)propanoic acid 0" COM
S
F

-20 -



5 pharmaceutically acceptable carrier,
ot her active

one or

WO p@oeghisent s.

used i
conpou
accept
i ngred

nor e addi ti onal
The conpounds of this
n phar maceuti cal
nd of Forrmula I,
able salt
i ent.

t her eof

tahl o caltc
T O AT U I

optionally with
phar maceuti cal

i nvent i on PEIUKRI06/007740
conpositions in which a

or a pharmaceutically

is the only active

The conpounds of the invention and

10 t+thaoronf Aran
TUtTTeTC0T

rmacelticallyv _aece
oo T OUUT 1 ] AD

U\,PL L% Aare
zauitaaiesyaq{&$é{4n t he manuf acture of -;giaipents for
the trie 2006/ 09656 0]l
type 2 @5&;@@#@&@&@@% in a humar /@ 5
pat i enftnaphthyllionyipiepangigragidact ur e of
ot her |di seases descri bed bel ow t hat
conpounds. The preferred patient i
conmpounds as defined above nay be U
followng 5 nethods to treat or cg
wel | as methods to treat other dise
bel ow,! in a mamal i an patient, espe ,
adm nistering to the patient a therapeutically
ffect hifd C di sease of a
23 rpou LRy T By BRERHT 20 ¢
di abet praphEivliaxys 2astpdpmpancp agids)
hyper gl ycem a; 10 (3) netabolic syn
obesity; (5) hyperchol esterol em a;
hypertri gl yceridem a; and/or (7) on
di sorders, including mxed or diabg
dysl i p) dem a, | ow HDL chol esterol, {high DL
chol esterol, hyperlipidema, hyperichol esm' a,
and hypertriglyceridem a. The conpqunds na) o s 0 be
used ip a method for reducing the rjisks of adverse
Sequelge—_associated W th metabol i ¢ [Syndrone I n a numan
2¢r ot hpd-(pahrid-EaropBenogit3- i n need of chHL eat nent
whi ch :pﬂ@ppjpﬁ@l@lpﬂﬂ‘ﬂa?ﬁtﬁﬁ%iﬁgl-t o the p :
therapbuth$g¥I 20 etfective anount| of orpouo oH
FornulanF,y'»oémBHHF ceutically adceptahl e salt
thereof. The conmpounds may al so beg usH a met hod
for treating atherosclerosis, for jredusing e_risk
of devel opi ng at heroscl erosis, for |delaying the onset
of atherosclerosis, and/or reducing theorgingf
sequel ae of atherosclerosis in a human or [
mammal { an  patient in need of such |treat ment” orFat
risk ot devel oping-atherosclerosisior—seguelae—of
2-7 (2S)-2-({8-[4-(4-fluorophenoxy)-3-
propylphenyl]-2- OO J\
naphthyl}oxy)propanoic acid O CO-H
RO
F

-21 -




10

25 at he

the patient a therapeutically effective
w@e eovpowses of Fornmula |.

i ncl ude
att ack,

rosclerosis, which conprises
Sequel ae of
angi na, cl audi
The conpounds

for exanple
stroke, etc.

adm nistering to
anmount of a

at her oscl eP@F1S2006/007740
cation, heart

are especially

useful in the treatnent of the follow ng diseases, by
adm nistering a therapeutically effective amount (for
the—speetofie—disease)—of—30-the ¢ nyuundf or—a
:@&arnacéﬂﬂBQéﬁw@ﬂ@npb@tmp]E—salt thereof, tg pati ent
I N neec 2 d} abet; d

especi cl|ch§Py}# Z}ﬁ%é%’é\@%ésduﬁtel ng fro -@ }\

di abet e
-23 WO
hyper ch
whi ch i
chai ns

defi ned
"al k",

conbi na

1) 0@@))1(11?@1@(39 etidc syndrone;
2006/ 096564 PCT/ US2006/ 00774
ol esterolem a. Definitions "
s CH3C(O-. 5 "Alkyl" means
whi ch may be |inear or branc
tions thereof, unless the ca
ot herwi se. Ot her groups hav
such as al koxy and al kanoyl

35 (3) obeS|ty, e

sat ur 3 ed car bon

hed o
 bon cha | S
ng the { X

al so nay be I'i near

0 bran
car bon
gr oups
but yl,
octyl,
chai ns
doubl e

Vi nyl ,
hepteni
and t he

At o1 b
ocurmtart

conblnétlons t her eof .

ns thereo
gﬁgg%?{ &g&? E%bgthermnse
|ﬂH@IQH’B@10XBfi§?fP}PP3’1@teﬁy1] -L,%r op
$ekziscxagbliey o@gﬁbban&@ EJ&M I,
nonyl, 10 and the like. "
whi ch contain at | east one c
bond, and which may be |i nea
Exanpl es of
allyl, isopropenyl, pentenyl
I 1-propeny|, 2-buteny|, 2
i ke. 15 "Al kynyl" nmeans c

|
£ L aac rho rhan

1
P 1 o Valal
[} I CGOL UIIC AY2%3} UUIF \TU.I L"Av AN

unl ess the

f,

-nethyl
rbon chaiY
frnn]oghnnd

Jut enyl ,
s Wwhich
ahd

200 ch mé3s)bk({J6iahdan-3f6-@anched or

t her eof gﬁ%ﬂgg f lu
proparg,;y?1 rrecg‘?@?q %’M F}HE
like. ' KaenzispagabSa sat ur at e
system| k ggkﬂ@K@agﬁ@gkﬁped nunmber o
specified ring size (e.g. nonocycli
ring). |{A cycloal kyl 20 can be fuse
Exanplés of cycl oal kyl include cycl
cycl opéntyl,

T

conblnatlons

hept ynyN@a
d carbocycl ilc ﬁ?ngcoﬂ*

opr opyI ;O\CL
Cl

The compounds of this invention can be used in pharmaceutical

compositions comprising the compound or a pharmaceutically acceptable salt thereof and a

pharmaceutically acceptable carrier, optionally with one or more additional other active

pharmaceutical ingredients. The compounds of this invention can be used in pharmaceutical

compositions in which a compound of Formula I, or a pharmaceutically acceptable salt

thereof, is the only active ingredient.

The compounds of the invention and pharmaceutically acceptable salts
thereof are suitable for use in the manufacture of medicaments for the treatment of

-22 .-
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cycl ohexyl, cycloheptyl, and the Iike. A cycl oal kyl
fused to an aromatic ring can be for exanple an

w0 p@angsssd ng or a tetrahydronapht hal ene ring. BCT/US2006/007740
cycl oal kyl i dene group is a dival ent cycl oal kane
radi cal in which both attachnments are at the sane
carbon. For exanple, the cycl opropyl group of 1,1 25
dinethylcyclopropane is a cycl opropylidene group.

"Aryl" (and ne used tpo descrijbe,a
g Shabela LIRS s b et ha TR 25 P8 vt § o
m@mfbaﬁwdf ingedidangnisyfet ethehdisdanes dessqiteditlordthatiabdreatsfl by the

r| n ea%reﬁegr ?Bqle%(?ﬁlﬁ ize, as for exanple, a

I C aromati c system having 5-7-
rrenber ed Theamggpotylp kcdeifined shovgmax prsushizianyl ef thaEdpwingnd

BBRREWbat oERRYI d1§e§seg %@ ekfhd MethhiB tg’gee{’m&l%r cﬁge@;ee héQBted

aromati ¢ group. An group can be fused t
belgi|ip am@gyxmabzfn H"?@?réfeé?ﬁ?@plé a humrlqé b P@e}?@}epeg toéhquatlent a
theRBSUBIEAR ek Qive BRBIMS f& tﬁdﬁpbaﬁ@als@aer &fi a&bhlyoﬁlafoﬂF&hﬁth I

Lle? gr ?allts E) ’ og‘t%‘gllg%{hn %gwnﬁ@ﬁglgﬁetes mglftﬁ'@yp éabetes)

speci fi ed(Qr)i nghypergtyceth®; g., heterocycli ¢ nonocyclic
ri ngs havj.Rg i ndependent |y sel ect ed
fromN, @] mgta&gltgg érgésTgl d rings having 5-7
atons). E¥anp I@gﬂs'@f an aryl ring fused to -24 WO

2006/ 0965 POIW&@@TQQ&MO het er ocycl i ¢ groups
i ncl ude 2 d| {‘%&Zﬁﬁgenz fura ‘ﬁé di hydr obenzopyranyl ,
and the |f YRR A%y cl i ¢ het erocycl es

i ncl ude tepr ahymiar@fmmrammd msmlexa,zxncnahnmxxedrmq@db@titb ne.

ni c
d%{gl%em{a lowﬁﬁﬁg}lodﬂgfr% 43 c an tgir'bsf ﬁgPéerp%lgé}% ic rings
hmee:hblqsgalemﬁa arkﬂelwpghmls@eadmmn side, as exenplified

5 in the (i"ﬁé &&ﬁﬂoh:%%a?falsbﬁgﬁ&h% £HLR6Y for AAbciAg Wb risks of
Heteroar [" or " eteroc(gc I C arona ic" me

ns .
a@,\ferss é¢%1?%@$@1ate§rvgppép?t%b ip ﬁ@l B i 9Heh alalgmapan patient
irSieg bf du@ldtréhﬂﬁéh@ which c&lﬁﬁrﬁé@ﬁixﬁﬁi&tﬁn@g 8 pieiafiére d t}retu@i‘aﬂfcalw

eif{aﬁrﬂiges ﬁaqaﬂr}nﬂ alco eCI fy ggr Iuﬂ%[ o1 adpglalénﬁag t¥call acg %%%?e salgi thereof.
fromN, O Tambr@oumdscﬂlawalsn e uS( @) a maﬂndd foBfrejting athgosdierosis,

f&qgﬁcﬁlg rﬁﬁ 9{ &kzélbélﬂ% échérgscﬁa %s% f"Hr % 5 89 &S tHefosclerosis,
nonoc er oa S I nc I SOXazo yI
apdonh mrclg,q risk oﬁgpﬂgpgqg of |athe1f5>9¢1q:rg$1ﬁ1§a| a hugmgxa gbq»t?qr mammalian
%gin%éﬂ &f'suchttrélaﬁ@hﬂ%% Mk ofUB*e%@ithherdsﬂbﬁ&Z ol $éhuelae of
trla oly etrazol¥d furan

amﬂnp raspﬁw SOPPHSS wplstea 1%61%,%&%?% the¥apeut1ca ly é}‘}lectlve
amBeit 20h edngyooad ¢l Formula 1. mmtaentfeﬂmmsdmm méhudefoeexsniple

azﬁ%lnzy% auﬁcartlloﬂ%?art%rﬁprs ?ﬁn&ca phenyl ri ng fused to a

eroardmati ¢ ring. Exanples of 15

benzo h et efThea eyhpoupds| agriesperiailyiuseiian &eﬂeam@@fmf dhedolawing
enzi $9LahiRZRINS a hBSPERbAlAZREW: amoRR Rt fHe 4B RIRY Wisease) of

enzofur benzot hi enyl (i ncl udin - OXi de
thf mp@g)dy ormhﬁ%tpawutmallyyacceptable salt thergeo toa patlentalln need of

treatment:

M type 2 diabetes, and especially hyperglycemia resulting from type 2
diabetes;

3] metabolic syndrome;

3 obesity; and
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i soqui nolyl, indazolyl, indolyl, and the |ike.
"Hal ogen" includes fluorine, chlorine, bromne and

WO odbnmse4 " Me" represents nmethyl. 20 The ter m PCT/US2006/007740
"conposition,” as in pharnaceutical conposition, is
intended to enconpass a product conprising the active
ingredient(s), and the inert ingredient(s) that nmake
up the carrier, as mell as any product which results,
directly o dlre from conbination,
conplexat(gn o E LB’ of any two or rmore of the
ingredients, or from dissociation of one or nore of

Dt%et.ingredients or fromother types of reactions or
ctions 25 of one or npre of the ingredients

Accor di ngWC it #8typ ARIRAL et @ conpositions of the
present i nyent %%S%M@@%O@Eﬁélr@m%éylb@ ﬂlné@dﬁbrhhbhed or
adm xi ng a conpound of %‘ g?fe é nven on and the
W%@%@WF‘&WVS@&&@B% ais 15 i pheryie: SIL EopRrdRYine
prefngt' A1IRZ QlcR as ﬂ]&ﬁ@&n@alﬁdﬂo&l&%lﬁc&ﬂl@} beblinghr (ﬁllbmlbheﬁ we crimbgpradiogs
an t aut omer.s there
SRR 1 8l S BRI goves
mEhy ethyidsropy], iFapropyl, autyl, myar@dﬂﬁ-éuiml: pendylorexpipheptyl, octyl, nonyl,
LASYOTRLric centers and can thus occur as racemates,
racemc¢ m xtures, single enantijoners, diaster eoge
?arbon

m xtures "Alenyil'raeaps erikan cHPASYRICR 6YRATR 2t l§askons CEEYh

d#)lﬁ‘)‘l'&f&qﬂ QRd '\x&lcﬁﬁﬁ?'be fifkak &;ﬁiﬁ;ﬁ:ﬁ@i’kﬁi cainbmsmtmh thefeof. Stxamples of
or o
s i S T R R

24desigl-2ivatnyleanditire likey contai n ol efinic doubl e bonds,

and unl ess, d &Ea{‘?lg cAbGEENS g&ncg(:@ntﬂﬁ Qﬂt:asg hel c%bﬁig&bon
both E and eonetric I somers he conpounds

tritdeamidirend wWhisheray badipeas of renchpd o cembméil@ﬁﬁhebeeif nfrgmges of
a%ﬁﬁ %ﬁﬁ@ Eth%yl '%Y&Ha&gﬁ B»méﬂ@fl-@ fp@ )tl @ He?)t}h?ltﬁna lﬂﬁﬂﬁ(e An

exanple is ne and its of.m gm S ing
ket o- enol ?&ﬂ?"’é‘ﬁ% rracansy, satpng \‘7 8“31‘3 i¢ Lok Sé'ﬁtﬁrf“ ‘grég vv@ f
naﬁlbéﬂo)ﬁ hﬂgs@ﬁd b bRl ring dze(egomparsaid 3w -tmhmbaedanghds cpfloalkyl

S0t i SO R T ol L R SR
cwema; eolohepgr ad ﬂmiaqqt A@Nelp@kylémd toram arqrasio pipe At bsdors
le lﬂ“ﬁ)@{he'rﬁ b ﬂfydronﬁlhﬁﬁfeﬁ@hhg/m y, enantioners and

0 er COI’TpOUﬂ S Wt chiral centers

synt hesi zedcoxsipaliylidens g9uR I5R; dé"aée%‘fyi‘?@nﬁ%“edg‘?lffg insphigh bathy
aﬁ%h%feht@ b adthdk@he JaBREENES ekdhiile, dlicccycloplopatdup opui-e

d?rgg ylcyc o%}/o%arfae 1ls( 'Q gy op?o%g 1ée%g rgr%%ll) on.

"Aryl" (and “arylene™) when used to describe a substituent or group in a
structure means an aromatic carbocyclic ring systen having a specified number of rings and a
specified ring size, as for example, a monocyclic or bicyclic aromatic system having 5-7-
membered rings. Typical aryl groups include phenyl and naphthyl. Phenyl is generally the
most preferred aromatic group. An aryl group can be fused to a cycloalkyl or heterocycle.
"Heterocyclic” and “heterocycle” means a fully or partially saturated ring system containing
a specified number of heteroatoms, a specified number of rings, and a specified ring size
(e.g., heterocyclic monocyclic rings having 1-3 heteroatoms independently selected from N,

S and O, each of said rings having 5-7 atoms). Examples of an aryl ring fused to

-24 -



10

15

20

25

30

35

Salts The term "pharnmaceutically acceptable salts”

refers to salts prepared from 15 pharmaceutically
w@ewepddEd e non-toxi c bases or acids includi ngPCT/US2006/007740

i norgani c or organi c bases and inorganic or organic

acids. Salts derived frominorgani c bases include

al um num  ammoni um cal cium copper, ferric, ferrous,

lithium nagnesium nmanganic salts, nanganous,

h ﬁ(«)rtg(g’zﬁl %gglpgﬁlgc Y#”bg%ﬁ{ob%?zgfu%%sl ld{ l%&robe%%?#gra%ﬁf a tXe like.
Exoiphs of tomocgeidh Istticyciessiadlods. tetBalydrofiiran, tpirsragink.add forplpline.
may. exi St "ﬁu@emafmggw&mg%& §ied BlopBhl bR, AR

may al so be 1 n't or mof aes r|ve
carpaspslicphd/priatcsenyrlicingy aracfeseétfethmh@r@ gawp@owﬁe ppiepplified

QRS ESinitHdEd b&d}%n%lat&%a@f an@faby¥BI Y, secondary, and
tertiary am nes, };%:tltuted am NeS i ncludin

nat ur al |y TGEEERYY' R TEERI TSR RS & T §f polyeyeli
alﬁﬁihﬁkﬁ‘ing s&ﬂdmbatﬁalﬁmg alpeeifict angleer be Sittedatosis chspesfied number of
caff ei

h
H%Sb and Z y t?l)e}ilrmﬁ gb ée 42 mongceybltl fgaﬁa.gﬁg IN ﬂgteroatoms independently
seiecmdéqoﬁw&ra%%ﬂ%g ST aith S aRGymizining S to 6

at@ﬁ’x@a@ r?r Q& m&k@éhlgﬂﬁgbﬁ% M 1udby ﬁtrthyll 15959:1'2&910 sbtﬁﬁzolyl

di ne, glucam g H&l k}’i Q?
pﬁwﬂséwﬁfiml oweﬂpﬂa @Wraa?%@lad}ag Vh Emz b irpidego
teffRfdB OfuiaRg, trlaﬂhﬂ?m&ijﬁnmmdlﬂﬁ[p}didﬁkﬁmylmﬂ yaaring. r esi ns,
procai ne, , in eohrom ne t
trinmet hyl a%nﬁ%h %tr?af%r 8r btielézfﬁ R foa‘i rafic %%Fﬁmo el%ycllc rmtgﬁw
corgeding\Wpbenyl Hieg fiseridon n@n@cfychdi@tqwae@eattc ringy Eranipdas of s
bgﬁﬁe?er&arrquﬁéu(ﬁ @?zr'ﬁogazg P¥Phrbfhzo ) bEMRofidzbIGE HarBothRAIH1S

{)re are om ar maceut ' dally acceptabl e
bmﬁmﬂw b baedofisyl, bqnmmwﬂ feclndieg Yraxie aralrﬁdowgyalmnelyl
IS@&dlﬁJcﬁyl ,§g§zt;1yaq¢dd,g,1|aﬁ@{ﬁéqi@e acetl c, benzenesul foni c,
benzoi c, %ngeﬁp I C, 1t ric, et hang %lfonl c,
Punari o, SHaB cobgr o, SHRgas ispu e
hydr ochl orMe’ rdpseéntd methyd, | actic, maleic, malic,

del I .
Tandel Lgmﬂgﬂmﬁm@o i8], Cas il Pelrfiacellidef i anos BRI iftended to

oric, suc taric,
epeotphay emegiubtfcompumwﬂl@l actiam algteld@ntﬁs arid e, ingot ingradipwss) that

I f ORI slts, Myt snhazfacﬁ fr
nﬁﬁ% ‘gpustgé %gg%hﬁlﬁ%aﬁyprpﬁr?c S s A o ey from

CETIRUSP OB DB f 305 e BRI ST PERPES, o from
da€dcthtion bflons @fRotel S o alidnhe mCchmi) otiaictgpes fof teb@ions or interactions

%‘V‘\{)]I?/eleo? %%)Q%n?{glgy 1g%ro%1g1{tes1§cicordm§l VA 8L ergnlra(gerl]llﬁlcal 001‘f1pn§1tlollls of t e
ptelsmt ooRpDY U NPhss aFp camositipn made bysdmixinge @Irrs)gundmf Ithfdleesent
IL idANak g?/gm%eeaaéa Iy 1QE580E 8Rli&, sal ts. 5 Metabolites -

ugs tes of the clalned conpounds, which
t hensel vedJhe substityprt fiehazolse means a 2H-tetrazol-5-yl substituent group and

tautomers thereof.

Optical Isomers - Diastereomers - Geometric Isomers - Tautomers

Compounds of Formula I may contain one or more asymmetric centers and
can thus occur as racemates, racemic mixtures, single enantiomers, diastereomeric mixtures
and individual diastereomers. The present invention is meant to comprehend all such

isomeric forms of the compounds of Formula L.
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scope of the clained invention are al so conmpounds of
the current invention. Prodrugs, which are conpounds

W@ b@b/oggse4 converted to the clai med conpounds aBRCT/L82006/007740
are being adm nistered 10 to a patient or after they
have been adm nistered to a patient, also may be
consi dered conpounds of this invention. Utilities
Compounds of the present i nvention are potent |igands

2?;/: Clgt ;l ggnl St éheb?onﬁ)g gfscgﬂ gﬂvgeh %[ch%né I’g ?fi%(tf,r%ouble bonds,
anpiwlldss gprafial othawiseyat meant adagtderbogulbindigeometric isomers.

parti cul agér}{e Efp ﬁf%/dm&-ml?ds %ermgéﬂr}g?‘eﬂ]ﬂé@ é!ls? Q/ltﬂ%lﬁe#&?ﬁaﬁts of

or agoni s agoni sts or anta onfsts o
atepnrent of iyidyasen, a%femd P aa@uﬂomerspmﬁyarén}wy@’éetone e i qriohigrm,

lhdr Bs X&6- egﬁmlﬂerﬁ 9%' 1§Jﬁ1d\§@ FRtoG R WRH Ss mB@REY Bérkof are
| ess preferred) al so. be PPARy |igands and have

WR@FS‘%}C‘Y‘ l\ﬁoﬂf’o\“ﬁlsﬁﬁﬁ?lfq“@r{ to their other PPAR

activit y Cdfapoud@s efFopauln mIBaven‘g dnB bSmbre eeyirhéfic edheers may be
s%)araIeH nﬁo Hlfa?ttegrgcgltso e(i’s(3 nzglrlch%rg %nd khe glk% 1%@%835 we(illI 1318&19 ! Be art.

| i gands oflttrhetiviehsl pnantieradrs @RARCS emmgnpe@ Wl&gchlralwe@tprs apy be

sﬁﬁhe@zmkep&tsﬁe‘eﬁic%%tﬁgsﬁ%sﬁg B MRS $nalefiald and 6 r¥dgentORBt are

aspect of present invention provides a nethod for
O?H%“XWﬁﬁﬁﬁ%ﬁ@mﬁﬁdm@ﬂﬁfﬁgﬁmﬁpmﬂ|seases that can be
medi at ed by admi nistration of a PPAR agoni st or

rtial agonist, particularly a PPAR y agoni st or

tial 25 agonist, such as type 2 di abetes. One
aspect of Thherpi'Eeemcetivelbriceeptablersolis"defsrsdo sadts brsparédirom

pﬁi}ﬁése &(ﬁilﬁ&gﬁatﬁﬂgn&gﬁkfcghseg& d;{é d%%ﬁﬁﬁr Wi REART oBgan@hbases

condi t1 ons are nedi at e one r nor e
and ipergpae or gigaRicrAgidsa Paliserted ér@ﬁ@plmrg@gc brges infladesyrpigimo
amHoRiuA, %amﬁ]gmléoﬁper tﬂs}% ABRdls] lﬁﬂlluh\/mﬁérfeﬁﬁﬁl' M@lgamemﬁs of a
conpoun 0 or , Oor a macC I C
MAREOP RS} 1O i i @Bﬁfgﬁf}%@ Ghisrae fb%égeefh? ammonium,
chlbh\dﬁ[hhagmmm,ypobﬁmm&efnd Isodiwm bah@aSaltsgn the sQI foom toa bAist igmore

tl'ch o}{e cr{/st sgL'lscqur mazr §§§§ o t il gﬂg}d{alt{% N3aits cfélgl/eldq}ogg

ph@m@@u‘maﬂy amptabln oughiin n@teﬁgem Hesgs indludpenite of mnary,tse@ndary, and

tMrP%es gl%)stltu{éﬁ Bﬁﬁr&g }ﬁ@ﬁmng nat(u%ﬁy B&Yi{*rgl% Wi fited amines, cyclic
tolerance, (4) insulin resrstance, (5) obesity,

a]nmg;;, gnd laqsgd?la@gcgangf %smaygqlq 35 Ia{:gém]eabetflg? caffeine, chohne6 N
divepsltyRneRithide, cﬁe%ylehmﬁ@ thdtlgilafmﬁmdt}dﬁm adm(en@)ammoethanol

hol h

PERae B byt R b ooy Bling MR inet il e,

glutdspminastdstidare, Inelstbemisi isqprdpyBininier lybing mheghyiglywenine, morpholine,
! (.. i nfl

PR AR 0 ol ot R Rl oot i, B0 AR tpytprine

t@ﬁ@@d@@nm@premé@ma%m@e%m}nﬁ@ theftk§- ot her

i nf | ammat gyien thesoeipbhddng the(pidint RoesicRas bdsicsor hiskDesic group in

abdon nal . obesj t ur odeqge rat| di sease
e el e b epet ST or B e ATy S4sPHR B gdoids,
isjudiheonegan(c2h)l oopaaiciaeids. F§uok radsdndgiricstivy, benzenesulfonic, benzoic,

camphorsulfonic, citric, ethanesulfonic, fumaric, gluconic, glutamic, hydrobromic,

S

hydrochloric, isethionic, lactic, maleic, malic, mandelic, methanesulfonic, mucic, nitric,
pamoic, pantothenic, phosphoric, succinic, sulfuric, tartaric, p-toluenesulfonic acid, and the

like. Preferred acids include citric, hydrobromic, hydrochloric, maleic, phosphoric, sulfuric,
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(pol ycystic ovarian syndrone), and ot her disorders

where insulin resistance is a conponent. 5 They may
wab®e/oddee utility in treating high bl ood presBCr/Es2006/007740

neopl asti c conditions, adipose cell tunors, adipose

cell carcinomas, such as |iposarcoma, prostate cancer

and other cancers, including gastric, breast, bladder

and col on cancers, angi ogenesis, and Al zheiner's

di sease. The resen onmpounds can be use |.ower
tagprife Hlﬁéo,en%epﬁﬁu quic %ﬁﬂ%ﬁ chﬁé%*ﬁ ifstanges tﬁ%ﬁona%" tO% @‘e&‘ie}“é%fgay
bMﬁ@wﬂﬁﬂewﬁﬁﬁanwﬁﬂmglucose tolerance and/or are in a

pre-di abe&' Cléé rsg)o}i Ll sed H?rﬁe’r 5 eu?ésrt@f}{e%gmﬁ&nﬁs of

pati ent rea
Fafdubdtaremmeantiorslsn uncude aﬁe@mmcﬁih\am@taﬁe s#isha |, or
phar maceutically acceptable salt thereof. The present
conpounds can be used to treat obesity in a patient in
itgg—Pr treatnment by administering to the
pati ent aMeﬁBélﬂ@é%ﬂﬂEeC@dﬂnyd &frﬁ}fbﬁﬁds\éﬂncﬂmﬁﬁmﬂv&‘ faB within the

For or har utical
e T e S S
ate c@@pounds th@dteo@entdned td thi clefmed evmbapisrg they are being administered

1t };!1?%{3“%9&@ #ﬁade%eal aﬁﬂ{lﬁlﬁgtted iy peed 8l 8 p@&l} cbﬁs@&waent

ni s pati ent a therapeuti cal
C@WﬂﬁwﬁﬂﬁénﬁmﬁﬁﬁPnof a conpound of Formula 1, or a
pharmaceutically acceptable salt thereof. The present

ﬁ npounds can be used to treat or reduce hyperglycem a
Uit 20 di abetic patient in need of such treatnent by
adm ni st eComgounds dfithe radeneintentdod fre petpﬁl]lig&mia lhbwing agonist,

parhalea%ms 2%1’[ gﬁfutst a% 1v1§r %F%}Jl%g e%ff %ex%}_ﬁis&ﬁe I?roliferator

ceu ere
a@vn@@tmqgorma@tym\mﬂw atly PYARR Theecatnpﬂgldwme elpobelégands or
ad B tCHTRA YRHTs 1 ana) Mstg SR A gawybss mrag thePHATGAbtype,

0st ebporosis or to reduce the risk §§o pi ng
regBbBATE B ARV reowisHy Seme seraspndistseelly Shrsfettpd) ey also
belBPSRE Hgahﬂh ahd ma&d mmﬁw@aﬁ a&’cﬁtuﬁﬁtb ﬁ&n(w&s PBAE ﬁcth&tyalfhe
ri sk ? ﬂlvelo %ﬁlﬁﬁ 0S| qu oun desors
COTRANATS Of sy enti er §& P’ﬁé?r fgee 18¥ Ghe” FRSST A
cpralntloemvvhlch\m rﬁaﬁmdaaly eacymdre tjgands of thosdivisoals PdRseibtypes (eg.

yt@!f&b g{bm% % %ﬁ;ﬂ@&%@b&f&g ﬁﬁj dgﬁagsg&ﬁtomg pfe@ént irR€ntion
pepyises @)mefém for thesatmenioind senifobple fisepses A eandasanediatadi by,

al@Wistidonl B Y BPAR a ighy ia@kal'a@&ﬁ%lt SpartRVIRAY b PPAR§Rbehist or partial

and/ or hypertr] ce em a, ich co i se
B PE TR dahls O el b e oo s o for
tltelmﬁmﬁwnd cadttoy oﬁﬁie@ﬁ&; diwrdeny oindondifiors whidmpomadiatbdiby erg or

mo? }r"ﬂ*}? sulbtalagﬁ & a%?a At Qf%wg% ?‘Zseyé’f‘d%gmgtlcgr%eto ﬁ%l almammal a

vant age tereo est er ol
tlmrapsu}twalﬂneeﬁesnverwnobmt ofe coppgunil ofFamilp Loy apivsr@eeatically

b &PYGE 3FEhert N IBILONAS HERe ai%sénpﬁaaéﬁlat by béﬁs@ﬂﬁﬁitﬁ%ﬁﬁg or
rosuvastatin, pravastatin, fluvastatin, grvas at%ﬂ? M

cpRiPRIE AR, PPAB&%?&?%@MWS@W@@ (e, ncfiyling, Rigtot Ht
dadb&tes 1allitus,Red aghuasltya@acnsliy dépandtht dishiek ﬁﬁtlit@r(NW)IDM) Q)

hg%egé}rcﬁmlap Hﬂ l%vhé\%mss gr%r]lié (4)S1l1'{gut111n?§s1s atl]lgel e(§)t (e)éesfty, (6) lipid
disorders, (7) dyslipidemia, (8) hyperlipidemia, (9) hypertriglyceridemia, (10)
hypercholesterolemia, (11) low HDL levels, (12) high LDL levels, (13) atherosclerosis

and its sequelae, (14) vascular restenosis, (15) irritable bowel syndrome, (16) inflammatory

-27 -



10

15

20

25

30

35

-28 WD 2006/ 096564 PCT/ US2006/ 007740 exanpl e stano
esters, sterol glycosides such as tiqgueside, and
w@z@bighisnones such as ezetim be), ACAT i nhi bi PO¥/ES2006/007740
(such as avasim be), CETP inhibitors (such as
torcetrapib), niacin, niacin receptor agonists, bile
aci d sequestrants, mcrosomal triglyceride transport
inhibitors and bile acid reuptake inhibitors. These

jnati.o tr t.men so. .be ef f ect or _t.he
G e teh M et e e L
caditiend, €}) f panonestiie, (19radbdpmmelsbesty] @0 oéurodegeneranve disease, (21)

reﬂx%%{@{@@ géé,gg&%gﬁ) qnet%;o'ng gﬁlﬁ% gﬂ) qvaﬂgfiﬁ%{aér gg%msa
(pedeystianvtriae syndeped ang pth@lrfbsqrmmr@msxﬂmw@é@e ’é ARt

Tﬂefy thdy@&bihae Jilify 12 WeR @ hgh Iﬁ&‘ﬂ%ésb&@ SieoplddGt s6HdAGns, adipose
nfl ammat ory howel dlsea Crohn's di sease,

e, .
oslh TP APES AT PEFGOBRE. S aaapﬁsarcg%rnrﬂ%atﬁwngffrfaag?‘ih%cancem

inBIB#AP gashic, Brefdd Mad&rdind bolbini bﬁcd:rﬁl,\aﬁglbgeﬁélslsl; endApatinert disense.
need of tgga ment . Additi Long

' or L Se
Chat may B RPER SRS oThe hCP I ROk, AR iR GRutin o
nomdikhetie pgfieuts who heveriapaied mwtohexasce a@é‘pearam Wﬁﬁlabetlc
cdidliloh B#r %e%ﬁﬁﬂs%%ﬁﬁ? to @‘iﬁﬁmm {SROSF treR Sk @tﬁbﬁpeutlcal iy ¢ effective

vascul tIS I schem a/ reper usion 1njury, frost
ammpnt Pl gompgung| hewiag Eermulz], %nhamagwﬁafliyaﬁce@%leés% élereof

Ran ? es An?‘h&ﬁbieﬁﬂoﬁlpbﬁiﬂ% Qarte @@Hmomﬂeatdbadiﬂy @ha pmlymhﬁ need of
e or,
s At s e Bielr LR RS F e afa R
cormpoend offiormulk-§ror phaanngadeatically adceptrtde sadil ther¢adpi cal |

p arenter alrh%ﬁg%gs % QB@M%JWF%%L’U % ?J@iQGettﬁgnéﬁ (ﬁ"%e\‘fg?(}ﬁmg

enpl oye orns iInc troc
a@prgﬁréqrgslmg patiqrsipased efisach tEeimmnt bradmipgerngde thegatient a
tlﬁfa%@tﬁﬁaﬁjfﬁ&ﬁ%%ﬁr%unt@? b @&Bpctind 8febrintie 1! ér'ﬁq)harﬁ{aeélﬁfzﬂﬁl' y

ounds. of Fornula | are administered orally. The
a%?W@@?F hgefage of active ingredient enpl oyed may
vary depemté frgsenticonipbends@sid beusbdo teatp eidnck Igppiglyyatia in a

d}ape%gtp'élgent I ﬁlgecf o esﬂ%hz%erer %n?g%%c{n% nsten%%qltaﬁ:l#e p?m? th %rapeutlcally
effectizie guounBefchrodpeaget ﬁalymtbel ase elaanaaqmtd:a}hemmtgbltygaltéhereof
25 per songkidafatndstndy MavAltity Mvﬂl%ﬁ‘tlﬂgro%&ﬂop&lso The compounds of

controlling diabetes nellitus and/o % ycem a or
thig/igeqntipn @PsybfeleSPfa Erfreat esfeoperagEs ordp §f‘é‘a§é§e lfl%‘ro Hfieloping

0SESTRRIRBS s1atvinp Bl’db;ﬂné thales bdhe€ &dn6ith in a@&lﬁ@f @hé Mas
sati sfactor

bt wh
offorpita® g Balrt T o eheRir PR Ranieh (e SEDRE Py mey
alio srgee tE 1dss afhoaboags i pBikntsivihb hgveaireddy bagmuio _lowbone mass.
mlligramg,p 9{})6&%1‘ e ! 119/%{1@&'1'] ﬁ?&a a'ﬂ?eltdhog ?&Xhé’ﬁaéagﬁlnt and cgntrol

preferably en as sin ose or In divid
ofeired or dle»h?tlf @@p%emﬁadﬁ@era Qi@ﬁwolemla» #hegopsierpsisdgwiEple lekels,
hiRDL 1ERs, BRRHipi RS afRER b & iriglydedidéthid) §hich comprises

administering to a patient in need of such treatment a therapeutically effective amount of a

compound having formula I. The compound may be used alone or advantageously may be
administered with a cholesterol biosynthesis inhibitor, particularly an HMG-CoA reductase
inhibitor such as lovastatin, simvastatin, rosuvastatin, pravastatin, fluvastatin, atorvastatin,
rivastatin, itavastatin, or ZD-4522. The compound may also be used advantageously in

combination with other lipid lowering drugs such as cholesterol absorption inhibitors (for
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humans (e.g. a 70 kg adult), the total daily dosage is
fromabout 0.1 mlligrans to about 1000 mlligrans,

WO 2006/0%6sby to be fromabout 0.5 milligrans to BODUS208EW7740
mlligrams, and is often fromabout 1 mlligramto
about 50 mlligranms. For a particularly potent
conpound, the 35 dosage for an adult human nay be as
low as 0.1 ng. Exanples of daily dosages for a 70 kg

exér%%le%ng]da 4sg,§e6rg€ﬁ PSCE L H%ans {qOQSZdZe4%1d agg%?gnes%ﬂa%ar e
ez¢ G@ibey ACFHOIH}]IQ}’EOI‘S @Gﬁh amvasﬁﬁ@e)n@ETB Bthlhmgrs (suel a$1©0:etngnb),
mgﬁ,ﬁgagx} rﬁégggg 1ok, ﬁfésa@gaeseei&%mnmmo% Q{yé&ﬁ@ﬁlansport

Wt e above ranges or even outsid hese
inhibiere snd dilp pcid Tetptakerhibigars- EﬁFSCtCH@PlaﬁmﬂﬁeémeP‘fé% Asebe 5
effdcftle R Restibior Bhtrdl dilonbl Sthdbie YelREd EmbfioRTheRbfed BEInMEE

ets. dose n.tahl ets which my be
R G o IRl Pl P e s (o g.
h@&m@ycenderma(dyalﬁlﬁ‘ﬂeyma Aighr. DI eed boivHBL.per day, are 0.1

280 ng, 1 ot%errgg;?& £ m\gegg& n%rg}%g%% m&ﬁod’@geégﬁ itfkmmatory
capditiens, Wéldlﬂgonﬂm‘m(aéorg owel diseseCroly’s @E@m prash @mgtlvg gefitis by

aC%lﬁﬁteﬁﬁ ﬁ‘géﬁe@ﬂw%taﬁfo% of B colasRnd Bﬁﬂﬁisnﬁ!eﬁt'xdﬂ tl) @E)at%ntzi%%eed]&
har rfaceut| cal Q)rrp03| t1ons ot her aS

trm@%m Addiiparlin iy figeasess iy Ot BEd® &y h he instantinvention
incRAEP Gt IrhaiMtitorhirtitic, 08P oA theitis) naMikodeRaosif asBoiaARDS| psoriasis,
cal | t ab a The
Var?ﬁ"gilﬁ‘al cé’u]f’n%gf erftu%wn [SYRE on@R ill cloect d(rlesse%%% i nvention
conprise a conpound of 15 Fornula I or a

Aﬂ@ﬁﬁ“n“gyghqﬁkgkg%speptable salt as an active

Ingre as a pharmaceutjcally acceptabl e
carrier ad@ysyibisaents §f aémﬁwrafl%m@pwpéoyp%qr SHVitie?

mafhal, 'egpablaﬂ;pbmnmac:ﬁm mfel:ﬁ/veaﬁw‘fa&bingo@a ot e pfeeéne fnSention.
to salts

rom h eutically acc
RGOl AR s OB O TGeT G T i S o oy be
elaplbylai andagerfgan imzluda sdietpirodes, dsperﬁonsphmpﬁmom,lsolms
caf &@sgg%éﬁl}? r&gfﬁa%tsagezgsg%?a lrtféesl a ppif, %%l%’ﬁoerrrl [\?& of Formulalare
agmipiterry drddlyadni ni st ered. The conp03|t|ons i ncl ude

conposi ti qfs eﬁééh‘tf@(ms@ge o@ﬁctﬁ% HoredleBfdniloyell RRY ¢ dependlng on
par ent er al (l ncl udi ng S U Cuzﬂ?ﬁgoulssﬁal ntramuscu

thepertigylanepmppun o8 %ﬁ%deeﬁseg%lﬁeawd

aﬁH thb bkﬁzeﬁily off ﬂhabrﬁliticmrb)amg &Eatétasfaich ackagd st beakdepined readily by a
%g the nost suitable route in any given case

pﬁf@ﬁs epen on the nature and severity of the

condi t i ondViigeitmgfingoeedngdllips dahetesoneltitueandatr byrerglfcemipeor

hf}%hil}gﬁcér{agﬁﬁ% BhEr distRRY f&f%&%oﬁlg&mapbmhhma PLRSRALRM,

dosa formand prepared by any of the

EPRSES ARHisRGICFY TerBRATOh o whaet (s FOIBPRAPARAL fhe prgpent invention are
administered at a daily dosage of from about 0.01 milligram to about 100 milligrams per

kilogram of animal body weight, preferably given as a single daily dose or in divided doses
two to six times a day, or in sustained release form. For most large mammals, including
humans (e.g. a 70 kg adult), the total daily dosage is from about 0.1 milligrams to about 1000
milligrams, is likely to be from about 0.5 milligrams to about 350 milligrams, and is often
from about 1 milligram to about 50 milligrams. For a particularly potent compound, the

dosage for an adult human may be as low as 0.1 mg. Examples of daily dosages for a 70 kg
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general, conpositions suitable for oral adm nistration

are preferred. In practical use, the conpounds of
wo-ordeEed can be conbi ned as the active i ngredi/Est006/607740

intimate adm xture with a pharmaceutical carrier

according to conventional 30 pharmaceuti cal

conpoundi ng techni ques. The carrier may take a w de

variety of forns dependi ng on t he form of preparation

de |redfrad n r at 0
adplf Renen g e P I Si&ég) gy ‘B% eBA’P% Ay hgeo‘g‘ 16@? tﬁlo
200aiig, DFCaing,B58 ageafdfioimgpaydayf Thh@llysiqwge rqghmrwélqtadwabd
w1t 12 IR x}%eg &Qﬁkr ﬁ;qsildesolfﬁiéréﬁngeg o prg?flﬂmle Bptida tfefapeutic

ycol's, avori ng agents,
mﬂmegervatlves col oring agents and the I|ke in the

C as e of opak adohiflidhsliod Qlwﬁﬁﬂw&tdaﬂ[éﬂ oubkkety t@ets. fE¥amples of
anpl e, suspensj ons, irs sol ut.i ons

g Pbiels WHIEmAL e SBIREF STt BbSGHOTB R RS GORY ek PG
orf(fa@dlﬁ)maﬁr,mo&@@mé@er BayC e Oﬂyﬁg, ﬁ]SInng)e el imgl Hag, 10 mg, 25 mg, 50

dil ent rapyl aty ag [ r

i 100 Fike B0 0 TGP A g ML Ol orl BRI P capgules
0r$0$penisup15b<gmralasb ibe n@msm@tﬁdatsdoswilavmamplaé sizespowder s,

hard and soft capsules and tablets, with the soli d

oral prearatl ons being preferred over the liquid
Pl 5 ePIBROSBIOMy cause of their ease of

ad m ni St r Ahd)tﬁéh asﬁe@b&f@ﬁe%)r@&d nmmdﬂ pi'&mdda @hﬁﬁﬁcmutam e

t..adv
C(gr%%ﬁlagr&ﬁ%]l %gg){%? ag%o%r%?g?r} 2 Jla f and 2 n‘ﬁgh u“?'c}llgl%cc%st%gle
ceteei ﬂ“hdphamatﬂeemc&l comypokjtons @éthe drebgnt gtvamtdnarcdmpz@ﬁqe@g@p@md of
F%ﬁql‘&%? Pﬁarl;ng alcﬂgg %ta‘tﬁygﬂ aS Qﬁ'p&lﬁl'etl (%ﬁ:’éaﬁ:en@ B¢well as a

preparations s tain at |east O. ercent of
plamo@@n@amemble capis apdersiont!ghes fhea?eﬁwtx?éngém&m ride form
eS8 tRABROR LA MSsa P Yeferd fo GRS SaredRord ghdrﬁdceaﬁuillmeptable
10 conveni emi'fjé I%Ee bet ween .about Zd%?r cent. d g
nPEHOTIE BESCH PT 49 g Eaniohesss 9F feiderig O R fra"‘ s-
pmﬁlhdéﬁtldhbmﬁ}id»@ldom magaledcohdpeiscagerodnug,alr b pharsedeutically acceptable
agtgtg%eo egapﬁ% %%cmlglstteﬁﬁt an effective dosage will be

ounds can al so be )
admi ni st edeecompositiamandideycormpositfonp swseblaporeral) reeie; tgpical,
p?rglﬁaﬁl cl g%ﬁbcu%h@outs "%ﬁ)&a?ﬂlﬁculd?' alnh%tra‘ééiﬁ)ﬁ | &,%lar apsihhiasc),
y

SO cont al n a r such
pelmepay Q?%F*H or bcgeljighalagign) n°f§lﬁ%§$ WB%S‘T@@%%“E ﬂug%éﬁgc‘?i?ﬁt SHiekle
r(ﬁl‘%«‘lg agp gﬁérﬁ@l&:&ivﬂﬂrﬂepéiﬂ%ﬁ h&trﬁtureaanddemfyt d@iecdohditioraeint; treated
C as Co r

at t L gi nd iLC. a .
ap %tp%léwtlre § %l éve 1 %1%18 | ”lan n? rsn[aa%% Cc{ngr?rg%nﬁlg%ae%gﬂté% in Qnit
dssagefoen mdjpregreet bysug bf the msthodsowadl-krowotimthe agof pharmacy. In
gg‘t%?acf haL F&ltl(}ﬁ@ glﬂtaglg é‘&%ﬁ Q@mfdﬁh'émfn%é"%‘)&ﬁrr@d capsul e, it

contal n tion to naterials of the_ abov
t y pe a [ ET@P'féfabﬁP rthegompaens gEFogmplalicgn by qombygd as the active

indddieabid &hﬂﬁé adFRk®@fd wittsa ﬂﬂaﬁfna*aaltiaﬁlﬁﬁﬁ{& a@Srdﬁtga& tdhgéntional
to rmdlf ug?gsn cal. t he td sa ed i}ﬁ(agom
PharmaceHcs C?ramﬂ gWﬁlg)ﬂ%lss °%IECW’?¥1 AT SEane r

dbsehlling fn the form of preparation desired for administration, e.g., oral or parenteral

(including intravenous). In preparing the compositions for oral dosage form, any of the usual
pharmaceutical media may be employed, such as, for example, water, glycols, oils, alcohols,
flavoring agents, preservatives, coloring agents and the like in the case of oral liquid

preparations, such as, for example, suspensions, elixirs and solutions; or catriers such as
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syrup or elixir may contain, in addition to the active

i ngredi ent, sucrose as a sweetening agent, nethyl and
wEe@pPeses abens as preservatives, a dye and a PCHUS2006¢)7740

such as cherry or orange flavor. 25 Conpounds of

formula | may al so be adm nistered parenterally.

Sol utions or suspensions of these active conpounds

can be prepared in water suitably mxed with a

rf act ant h I
A e D LAY Sl 5 D SRSEE
d1ghtyg®ﬂu@ agerds avidibelilesn theeaseof oralsobifl brsparejiehe lsuthaa,l fnlaﬁxymple,
ng ﬁaﬁ)'ﬂl% <Ok ca %ﬁl@g ﬁﬁqab%g wWith Bhe shRESSE! Iﬁéﬁaﬁ’ﬁfoﬁg Be@r%é)referred

preservative to prevent the grow h
Own%mb@méamm@N%mSThe phar maceutical forns suitable for

i nj ect abl gecH%e of Bt @5&@ oﬂcﬁ:ﬁhlkt@m@ﬁl}iﬁﬂé@ andSpdilds @épi?es@i{t the
dIS ersions and sterjle poQggrs % xtet ous
APAESOBHOTBr dog B I WGt EBTeGO UL PR carmers ar
erﬁiﬂ@y@& r Eldesnﬁd th‘tﬂetahiay basatd by bendaat agueans br hxma@ieeus te@miques.
Slgg Ig?rﬁ%ogg OP? %nﬁl prgpara%lons sf-ueu?d co)ﬁia%gz;t léa?tﬁ) gégé{n%%f ac?ne compound.
Tiegrediettagerd active38mpeumd firnibesg cempesitions BRRGE cawy, brigrichand may

SRR AL S ot

arpoynt efier v eLREIP PG Suck Hisrapgiticplly usglihe R 0GR o i ¢
eﬁﬁcﬁﬁﬁfo‘éﬁg@ ravﬂll B@ﬁbtb,iﬁéd: Ot adtive B@‘lnp(fuﬁdis @ |a]m bea?mxﬁ]kiiered ;
. et ha ycerol, propylene glycol an
frpnash é%ﬁ? %ﬁFa%ﬁFﬂxa sui tabl e mi xtures

t h er eof 'ﬁhﬂiableig,qiﬂéib tapswed, and the Mymlﬁowgntamhémgl}gysuch as
gug:?ﬁg% U'egx LS gS c1aF&rrHHL1@h [)% mhﬁmﬁ%ﬁg shdh o5 QRICRA! pHAGbWe! h

so be useful in the treatnment
disintegigting @F’&tSP@TﬁS@PYW %Chdp@§3§@’§h<ﬂlgl% aefi: 3 ghdcanigpuch as

m‘é@ieﬁﬂm sﬁé@ﬂmoﬁﬂcﬁssvfé&eltﬁﬁg @gh@u&h a’%rsﬁcrb@efabﬂose oPYEOhRinN &Vhen a
ar ugs niIstere e an

PR TR TR AT R

h@ﬁmuﬁmﬁmaﬂh&aWMhhnh conpound of 10 Fornmula |. Wen a

conpound gf‘mcﬁl% roﬁﬂ“ér r%aterlélg' m%@egthrgsgﬂtt £ %g!‘ﬁ‘?r%* ﬁJO&fWhE P’hoysmal

one Or nore rnac eu conposi t
farm ofithedosigs aigt Hoomstan@mablleﬁmgbe eestedoyifheshelipcygygar oxhefh. A

rcéﬂgiﬁ) QD goxﬁ:ﬁm RR 5('1'81‘111@1 th tHe %ctWe %flg%die%@ sué?@é%‘é e rsweelté?lﬁlg
co ination therapy also inclu é& her.a %ﬁ WW&
ager MeRp R mEPPyipa v Brerer Y S Ve gPd RAEPTIDE R 28 PRFE o
oﬂh@:ﬂéﬁﬂﬁ ni stered on different overl appi ng schedul es.

is alsq con hat en.us
corrbl nat i gﬂmﬁﬁ"{“ﬁngtt{a ‘1? #‘m als\/v{qt‘rﬁ’é“rknglclz Qere a}egltef i S()ltutw]rlS o

sishensivospichise aaive bbrepqunésenbe preprrestin M@ter alntﬁbb'h@mﬁw&a
s%ﬁaua}ﬁesuklﬁé%rhg %g%ﬁ@){ulpﬁ Tb?@grsioﬁs éaﬁ"éﬁ% b gﬁ:ﬁﬁe& hafycerol,

Sin . Accordin

ligig pﬁﬁ@bx}mecgésrwl@ @ﬁ%ﬁ@ﬂrﬁ%}h@w}”ﬂn pikve lqu%fs%ﬁlﬁaw omstifion pf
stofhgh MtRust, MRBE preparations contain a preservative to prevent the growth of

microorganisms.

The pharmaceutical forms suitable for injectable use include sterile aqueous
solutions or dispersions and sterile powders for the extemporaneous preparation of sterile
injectable solutions or dispersions. In all cases, the form must be sterile and must be fluid to
the extent that easy syringability exists. It must be stable under the conditions of

manufacture and storage and must be preserved against the contaminating action of
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that contain one or nore other active ingredients, in

addition to a conpound of Fornula |I. Exanples of other
W@ewbeessengr edi ents that nmay be adm ni stered i PCR0S2006/007740

conmbi nation with a conpound of Fornula I, and either

adm ni stered separately or in the sane pharnmaceuti cal

conposition, include, but are not limted to: (a)

ot her PPAR gamma agoni sts and partial agonists, such

s e SRR foul IRPLESTOTE A PO Fihoee
médie gdmtdlﬁz g e, exanple tvha&erj ¢thempl, peipa (@E,@chgmhmmpatgom glptod and
hcg néj % C)fethly ene g]&sgoqg lsﬁ%a%le.t Qttureg ﬁqeﬁ:%{" aH@'y gFta@lé oﬂs gI i tazone

i guani des such ds nmettormn and
phenf orm n (c) protein tyrosi ne phosphat ase- 1B
C«(ﬂﬂﬁ’aﬁ% )rhér jbitors, (d) dipeptidyl peptidase IV
itors. including sg{)‘agl |£)t| n,
vi | dagl i p‘P?Iﬁpouaﬁifd) & greant 1B s, userbin CayDInRHic it qgper drugs that

mh8 4 Beusefulng &uect&am{eha orl aﬁﬁli&rhﬂibn&ﬁ’@{eeiis&@sag olendisioisfoashich

cogsﬁrllnﬂoﬁ) yh ' ea \.%Fﬁu Oé)ﬂbié 8t er(cgmggs mag e A% aylr rnfS%Fgceedétﬁng goute and in
armnatangl qonmdm)y usécgt)lerafog,l cogtespatarseushnér quueo‘fn@y (vgtharrompound of
F&GRR0 S‘ﬁhﬁ@lrhdcolmg&lﬂdt ?!F%rmdﬁﬁ)ls A48 %r(ﬁeﬂ%&llaods%%’ﬁle%r more

-O

at| ent , such
tﬁ@d@%&@@lﬁﬁﬁ?%&ﬂ&ﬁ@@%@ Pt qlfﬁage Py cputaifying,such other drugs

ar[dotﬁéJ a@ld JT FoRAYBiS Sﬁ:‘fdrf&d Hbwyas tiad doﬁmblnaﬁtﬁl Wdapy also
“8 6564 PEF S2006/ 0Q7 tIor ast at | o of ar
fogesdhergiss m wgh e cgppepnd 2 orsB GRS £9 g gy are
ac(mml);tekeld log differenlt ewetja@ity saiddsles. (It h@llSQStnytﬁrapiainé that when used in

C(g:n%)ll?a%l%? 919[{} brapa(g’(;no% @éh%&yac 19[%@&1 t}g%()hl?f@.ﬁﬁ'd\()?ﬁ ‘Br'eséht

tran ni éoti ny
invengion awd the aibprchctye lagrs@mts mmebeé@ﬁd in(lpwygr dages dhap “fhé’é ga5h drused

s1ﬁ§19 N Sdofdingly, Xhe%ﬁﬁ%ﬁcetﬁl@ﬁ%b fw&.1t§)ﬂ§5‘f tﬁép&@ﬁ@fﬁif@ﬂhb@ in@kiliélthose
derivatives (ge brozi | fenofib

{5 BT PR oﬂ’ﬁ/ pfive Fisiegimiy BRodiEp pepRound 4t Forfifa 1
in h' bi t or Exangkalof athef Rtiveediglefiktts taehaybe@ministéred inacy|

h I t I f Al T
c ?,' 8§ WZ gg{)rﬁ?%lg tvcl;rrfaflﬂ% I%g%g%heg %A 161 erer(]lll parg‘ta%%l’ in the same
phaymaxetiicabédnyposiidh, ﬂ@&de,dxudarc ootdmited ¢o: di scl osed in
VD2005/ 10%5%{% PM%@% g&%? s an@ Qnyiﬂd%&%é Q&A-Pa%%e ifones

(i x) phenolfic anti- suc robucol ; (1)
emaMﬁgzoa@ mogh@mresqnglltawéwﬁg-SkﬁaFm@g tazapgrbalpelipzong, |

n&t@@ﬁﬂz'ohé adBhe like) ikl ?Pﬁﬁ%aﬂﬂﬁ abdi@std dnld Partif] a)goﬂﬁ%ﬂﬁt do not have
oni sts such as those disclosed in W97/28149; (k)
a§ BFE58%YSconpounds such as fenfl uram ne,
dexf enf | urtgmignenides such as metformin and phenformin;

(c) protein tyrosine phosphatase-1B (PTP-1B) inhibitors,

(d) dipeptidyl peptidase IV (DP-IV) inhibitors. including sitagliptin,
vildagliptin, and saxagliptin;

(e) insulin or insulin mimetics;

(f) insulin secretagogues, such as sulfonylureas (e.g. tolbutamide,
glimepiride, and glipizide) and meglitinides (eg. repaglinide and nateglinide);

(g) o-glucosidase inhibitors (such as acarbose and miglitol);

(h) agents which improve a patient’s lipid profile, such as (i) HMG-CoA

reductase inhibitors (lovastatin, simvastatin, rosuvastatin, pravastatin, fluvastatin,
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phentiram ne, subitramne, orlistat, neuropeptide Y5
i nhi bitors, M4r agonists, cannabinoid receptor 1

W@ BBe/0Y65ent agoni st s/ i nverse agoni sts, and 133 PCT/US2006/007740
adrenergic receptor agonists; 15 (1) ileal bile acid
transporter inhibitors; (m agents intended for use in
i nfl ammatory conditions such as aspirin, non-

st er oi dal anti-inflannatory drugs glucocorticoids,
azul fi di ne,

at?rﬁ:ﬁaltagpt %\pgtatlrt ﬂ'jwaét%m &5 o élrcl e%tgcg rstatm§ G g Se}%id seqlfétra(nts)
(cKalRtykaminp )coldtBoll ancatiakylehinGURy] Hervatv o @s o cmsﬂzlliflkaé dextran), (iii)
nlcg{%wé 810}#[%& n%dicﬂi%r ?é%f‘@efegﬁ (1vZH§c1ﬂ?&¥1ﬁcoP&Hfﬁbt@ agv') PPRRa

I nations o

agoniyte sudhas fanefibrisiapigd dagitativesecraitiesl, glefibrpls, % Siherd but
be%tﬁa?atw [R) {neRsrol E{EB@nQA ﬁﬁiblt&%teiu&'l?as %e}ﬁhﬂ[ﬁmﬂﬁﬁlbe (vii) acyl

|mt|n nmp C e CO i nati on
e AR A T T ot Gy esPe (iR CETP
1n51®ﬁ&@ LsﬁéiSast%ﬁrb@ﬁandI 05, hidgjaﬂlpmﬂﬁs disclosed oriyOp@SAH0298,

W@g&)%ﬁ3 %ﬂ Wﬁ&ﬂg@ﬁ C{)/ by {]Q)B)h?%o?xg Lt E)@B&gﬁs‘? ?d:&h §%@‘obucol
conpounds(i) Ebipaintisl agbnltslh,@ufh asdRR-29 Tnwperaglitarr, (tﬁﬂsaéhtazaf

Lg%q@g&pﬂ§hQQV|ng Formula 1),can 30 be used to treat
one or nore di seases or conditi ons el echeg% from

hyperchol@Eﬁ%ﬁgﬁ§ﬁmgsﬂw&@ﬁ@Pﬂ@%?%ﬁ

| evel s, hixgBntlob¥sitl eMﬁécﬁmdshs&iﬂeﬁsJ ferfluet@nthg dexfenfluramine,
hypertri

p}g\é cApne, %Ebﬁgnng ?rW%%albeé]ﬂ({pe% %}5 181% ??or :‘Mcgfy %%r)nsts cam}gabmoxd
regenigydU68- 10 rntEgoaistFinverse ReemdTibi Wﬁlﬁ %ﬂﬁewgﬂﬁe%fﬁt%%@%}\

reduct ase n need of such

treatnentajq%mgm%%édggggmﬁgqgﬁg%€$red HVIG- CoA

r educt ase(n#gent insended for uspsa Mlammgiosy ¢QIAISPRLFIH?$ aspirin, non-
stEdOREPRY-inBRndRh @l 8Fukg dluebtiddsds] 26IHdRe, dn@ ¢ Rsd-atyigtnase 2

S|nvast§t|n pravastatin, fluvastatin, atorvastatin,
selesyveNRNDHEE/ 096564 PCT/ US2006/ 007740 itavastati n,

ZD- 4522, () vghshgdn ricep@nehtigogisisast atin. Thi s

conbinatl ﬁ éﬂf?tnent may be particularly desirable

for treatirng or reducing the risk of devel opi ng

at her oscl éndsiPsl; ai®uch a conbi nati on can optionally

have a thu)dmﬂh @aﬁawg@ Lghup@sl ek¥nd@fzt 1'm\/lﬁd1h %ﬁmde nt, such
as a CETP “inhibitor % . torce

chol est er dhe ZH9EHFHHRS °1i‘%1ﬂ‘ilb"i‘et°81n t?fals oF% EapIsLg thepresent
inRkLdloab Cllly WWESMEDtheAdctivPAbngdiunid] Ibﬁgala%Sﬂ&Mslo or more other active

compounds. Non-limiting examples include combinations of compounds having Formula I

with two or more active compounds selected from biguanides, sulfonylureas, HMG-CoA
reductase inhibitors, other PPAR agonists, PTP-1B inhibitors, DP-IV inhibitors, and anti-
obesity compounds.

Compounds of the present invention (i.e. compounds having Formula I) can
be used to treat one or more diseases or conditions selected from hypercholesterolemia,
atherosclerosis, low HDL levels, high LDL levels, hyperlipidemia, hypertriglyceridemia, and
dyslipidemia by administering a therapeutically effective amount of a compound of Claim 1
in combination with an HMG-CoA reductase inhibitor to a patient in need of such treatment.
Statins are the preferred HMG-CoA reductase inhibitors for use in this combination therapy.

Preferred statins include lovastatin, simvastatin, pravastatin, fluvastatin, atorvastatin,
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For preparation of reconbi nant human PPARy, PPARS, and

PPARa: Human PPARy2, human PPAR6 and human PPARa were
wezpeessed as gst- 10 fusion proteins in E. coPCT/UIIH66/007740

full length human cDNA for PPARy2 was subcloned into

t he pGEX-2T expression vector (Pharmacia). The full

| ength human cDNAs for PPAR6 and PPARa were subcl oned

into the pGEX-KT expression vector (Pharmacia). E

1tavastat1n ?@b? I t:}tlﬂ d?ggé\%%ﬁ |t1\r{eTR a drﬂ%Q&oWe nt ma be

I nduc e centritugatio
pamlarlersiaspbhderdrepf@lgl cmredpeing me@isle af deﬁelaplm atharpsclsresiss Such a

coﬂ{ﬁ%atlgn{’%%%flgrgdnl?%u ﬁgﬁméﬁn dr¥ e Ry écilUQﬁEﬂe@i@ntas;ucﬂ-gs L00rp

Re PAR receptors were purified by
mblbfgtvrrip ByOERTIHICHY PR ﬁbsgmﬁlpamh#aﬁ% %eﬁfﬁg

After application to the colum, and one wash,
ted with glutat hi one. G ycerol (10%
B@S@%&%@gbl lize the receptor and aliquots were

A} tRIYARI BatdingB&sayfor bi nding to PPARy, an aliquot of

recept or t H
7 SePl gﬁ)cﬁ‘}eégg}bgmu% 7 g%»mﬂpﬁms arl
PARe} %@&W@J hum, dppayBE AR werg pxpressed as gst-

ﬁﬁioﬁqursﬁeﬁfs% kol EThg/ﬂEIl-l (%mqiManﬁAqémmﬁmtsuaclo&d

R TR aRAecte (st ety Bnes EDNAs for

PEARGEmH PPARA wste subcﬂmmsﬂndtoahe g63ici-KiezkprassiBe vgaor et  al

hww% - B EARRERE R PR i VA SRR Alduccd, and

x@nﬁ@ﬁxg@tgqns Thg resgpgpdedmﬁém wes brglggn ingazbyench press and
d@%ﬂs%%f&@&ov&ﬁ&a%%ﬂﬁ Rionlad ¢ v '0@0 ed ‘F fRdcombfhalif mharfP AR

R LSRR Sl e RS e e
apfirbiarato, the bolut®, arfduone-wif3h, n’ébdsptov%iﬁluteé itithi ghutgthidnen
; gg’qq ?g%ﬁgggs oc{deé %]abl},}%et thfl'e?ec ggyﬁtang LE) @g@%{aﬂg& ﬁ”%o C.
PPARy anFat bigdiog toPPABy.ept airquwa@f nemmrkmmsdncmbatﬁ&wf EGM
(1(()]19%/];% N ?'1' ?%A@@‘%%ﬁeﬂw Ehb@ %phm&céﬂtée%no

apt det
19 NG mplé/bg%tpa metha%?oé»tﬁ pe/mL @rg@mﬁa_? u&/af&elﬁppwtm 2
mlgbﬁizaﬁﬁdiﬁaﬂﬁdj@S anv FEMSFYdd H%f oqc,@hamfatragy fhilk % 10 nM

[%%% S el %ae%a&% 0 CpReR bdd ot g (e
éxmlseme%olﬁemmﬂa&ﬁmw)reoépt&e(mvu) aamidi Rmm’ﬁjh gaade ptodng/e
? Sl r e 0

é%@ﬁ?@é@agfé%%%’*%o s HE R QP08 el CReggais
irRibatedham1ghe at @ﬂllaaa”msyolu(r@-ofaé 83 UsbgunsHigsnd was
rénééd%g/ lﬁélﬂ)@wm with r106 Iunczfeseﬁsﬁ/gmbn&c@ﬁe@ cletfecal, onSes #&0l10
oxy)x pylthio pheya/ acettl
min er centnﬁ1gat1on at 3000 rpm for 10 min at 4°C, 50 pL of the supernatant
fraction was counted in a Topcount.

For binding to PPARS, an aliquot of receptor was incubated in TEGM
(10 mM Tris, pH 7.2, 1 mM EDTA, 10% glycerol, 7 uL/100 mL B-mercaptoethanol,
10 mM Na molybdate, 1 mM dithiothreitol, 5 pg/mL aprotinin, 2 pg/mL leupeptin, 2
pg/mL benzamide and 0.5 mM PMSF) containing 0.1% non-fat dry milk and 2.5 nM
[3H]L-783483, (17 Ci/mmole), % test compound as described in Berger et al (Novel

peroxisome proliferator-activated receptory (PPARy) and PPARS ligands produce
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acid, Ex. 20 in WD 97/28137). Assays were incubated

for -16 hr at 4Cin a final volunme of 150 V L.
wadwended | gand was renoved by incubation w t hhADOSIYLG6/E7740

dextran/ gel ati n-coated charcoal, on ice, for -10 mn.

After centrifugation at 3000 rpm for 10 mn at 4C, 50

L of the supernatant fraction was counted in a

Topcount. For binding to PPARa, an aliquot of receptor

vas_ i ncubat T .2, . EDTA,
oA R b S o G e
4404 YHocheplye 3-tii finddodietiyl-6thenei 4, 6]-1soﬁazg)/loﬂy)}a‘ppyithi@phq:nyﬁacetic

0 .

ac,gi’«ll %a Ibﬁ:ﬁﬁg@(éb?/ /o%% l?s/ %93 a)pqu gﬂ'dﬂg hg &W&M@ﬁinal
vcplmpnﬁ 159717 3Jnbogad hngSéymovq@sx mébbﬁ@@u igth 100 pL
d&&raz%zfaﬁﬁ -dodtel 3hirtodl ?oslglgg%f go min. After centnﬁlgéltlon gtc3eOtO|O Crpm
g dPlpinis 4645 Yl he PRy RoASLYES (R G thap o

for -16 hFoﬁlblnéﬁgltdﬂPBARb@ath alvqliolﬂ pEreoéptdHOad incudndiain TEGM

CpRT L3 L R A NRYR BB 1 i 9O RL Sercaptppthanl
19V Nafmelybdaat Ir inMi dighipdreitel, Bogoly qamotighn, 2 pg/milnlenpeptin, 2
L betdatni PiaHRBhtaffiAE D19 nNR QBHHHE and RO&M

[%ﬁﬁm%n%%ﬁa}m@;&@%raﬁnsm kL it o

%ﬁ% isggil_zglox RARE 266 Bx.62 in WO
S B s i@?ﬁ?‘t pn s aL kPR P Trg L.

Unbglﬁnﬂhgmlnd avasgerdovesl bysin¢ibBis) withf1 OBFMAd@c,trah@ﬂaﬁﬁ}coated
c aS&A 1c? SBPC Ctd 1\{1?1{ Ykﬁe}-ggntﬁ?%gﬁ £ht 3“0(66?{)151[{8} O min at 4°C,

y i'nserting copi es
Samhqféhmmnmmp&n@@wzﬁr@nﬂtedmaﬂ‘eamm the herpes
virus mininmal thym di ne ki nase pronoter and the
| uci ferase reporter gene. 25 pCW-1lacZ contains the

By £fedr¢ DBEABJS@s7otiyeion Affider the regul ation of the
cyt onegal qwklchindcasedptr exﬁi%moriccﬁstrhsts,\q&m ASBAARARMGALA4,

oRORA R AR A Satp A B CEL b B Y g e

yeash Gl transdifitGontfacton@BDsidjdqepieid th@hganddamﬁmg é@rnams (LBDs)

°am no gm éﬁuﬁ&%ﬁum t sﬁgﬁ‘%&%eﬁ'asr er&g&)nér gﬂtgbﬁﬁéteEUA? (3%)-tl-

hBUW& geapratafbi insesting deepias offhe EATH tesnamse dlemepigpsiream of the
BipRD SRREMEiAh] ?%dmgkméﬁfet;ﬁbm%br Bnd tHerla¢l S8 régdmer g&fee

bt ] ox R
cmmgalovwspmnmrenqs 1 tellséreseéded atri X Xs10F oellséaelhin 96 well
S AE dePst 0L Sobgrngy il omsy
cpm@@@@ 0% lchingeal rs@rmpd Estal\alfisermy (eenpinpBmoPigdugts, Calabasas,
CA), nonessential amino acids, 100 units/ml Penicillin G and 100 mg/ml
Streptomycin sulfate at 37 °C in a humidified atmosphere of 10% CO2. After 24 h,
transfections were performed with Lipofectamine (GIBCO BRL, Gaithersburg, MD)
according to the instructions of the manufacturer. Briefly, transfection mixes for each
well contained 0.48 pl of Lipofectamine, 0.00075 pg of pcDNA3-PPAR/GALA
expression vector, 0.045 pg of pUAS(5X)-tk-luc reporter vector and 0.0002 pg of
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WO 2006/ 096564 PCT/ US2006/ 007740 pCW-1|acZ as an

internal control for transactivation efficiency. Cells
wowrme/ovaseubated in the transfection m xture fRPCT/BSIV06007740

37C in an atnosphere of 10% CO2. The cells were then

i ncubated for -48 h in fresh high glucose DVEM

contai ning 5% charcoal stripped fetal calf serum

nonessential am no acids, 100 units/m Penicillin G

p8flid aden et angg) %giﬁ%%aﬁﬁ%"tfog iR, % ks frgubated

intbe tragsfeation nixeue far SIMBG7 Ednen eimesphers ofidP% Chz.ba eells
w‘é@e tﬂen 1?1 a@édei%i‘ ~4§ ﬁrfﬁ ﬁ%&g@%ﬁ %ﬂﬁo?g DMcoﬁﬂaﬁﬂv%%Qarcoal

I ons wer concentration
stgpmdrfetabpalf geremy messmanlsmmp weids,d90awits/pl Pgnicithip G and 100

rﬂ(gﬁflg@»r;te?%g c@n RE1pALIC %cheééﬁig%ngﬁ%ﬁbﬁ of ¥t cSmPbdde'Since the
SQ cor ur er

COPYYREE VFES 5O g%?éhze@dml\égé nér@? S@fstw ncabated 35 ‘31 cqptvalent

covRSntdRions BfDMB(DI‘Sﬂim DMsOfcenameratidissagre Bilf. f%) a concentration

W%B@lﬁ%&s%gﬂwn Ir_lgtfz)r Z{e&%ggga& aﬁo acf%Qfotg %;Pllj’]s%%%ere produced
ugiBg Baparttr dybid Baubfen Rromiegay MﬂhS@eMéD AdonEding i thg mRnDacturer's

lrﬂﬁhﬂﬁ)tng p}iﬁﬁgageﬁbda tiliEACRERts #a8 dHbR8Red e LALRRASSM

etermn g ari son of - maximal. transactivation
Assay ey ﬁrymﬁgw\dadlﬁ% Whmpa M08 dumiggpsteg {Dynatec
Labshtgtitd, @@ﬂtﬂly,@@@ﬁr[ﬁlgélﬁctoﬁﬂas% haetivia sedeterfiinoiuisiig RHD-
% transac ﬁa@) q[glfl sSI e](s))s th n,50% of the effect
SHBYapX RS t( 1A S Ay o8t A?hen the compound is
desi gnat edgesism i 1p deibrraineégp n@mpansioh of maxmeaditrambactivation

Lolw flﬁlolgli AR Lhcﬁaa*s;;&%ﬂ%ﬁaz&l@e@eﬁératlgth'éqr{a)@&al
sEmHstom qf ﬁr@lsa@magﬁmséssséharaS §%a1of thfgféfﬁ:%qbsermé with a full

\g{gﬁ&gg@@?&eﬁgﬁ?gﬁd ngioe]ts@}’[ﬁB& bR ﬁﬁaparg@hisy Hﬁ\éﬁn@@ﬁﬂl
SEpHH R ONREACRHEN i gater “%mﬁ %@2@6 qf&%&% ﬁf!ﬂ?l a full
aé@ﬁ;ﬁﬁﬁhgm ﬂgb@mgB&ﬁd Isafebignated bAS) fidl gzohiztiSERE &mmgmﬁaaﬂthls
a 1,.0. cnhow
RIS PPt e PESES NS oAt R Re005l

wei ghed every 2 days and are dosed daily by gavage

Iyllaflvo\ég_[allegl e (0.5% car boxymet hyI cel | ul ose) t est
orrpoun at the indicated dose HEF ensi ons are

prepar ed &lq dp/dtppige f9-1dIvrels i C54R §Radapg Sar Harbor,

r&f&ﬁu}uéeatsvcﬁgesarﬁraﬁowafdﬁt‘mdaeﬂ té gﬁﬁﬁ@@@ﬁi rddbitahéve ahddyater.
a | ee

ThE brigels. ot dedl B epr e E ey ot Tl bl tvogs with

veleelé @3t darbcrxymeﬁiglebmulassg)at teibompeundatiht adiviated o1 Drug

%n%%g b p%EQreé{ éaﬁfyz ¥ g%%? gfué‘&g rag&’ﬂ{gi% dﬁd’@ cgh&ﬁ;rﬂgbﬂp ki s,

deiermpiagd fgm lpln@d obitaingd t&ﬁﬁﬂhﬂﬁ%is alr S daydnierels He@lg the study penod
IS8 DAY IR i, QGerntiRdtBhAIr& 8 forhed s BEUMEngPRNARheim Hitachi

911 automatic analyzer (Boehringer Mannheim, Indianapolis, IN) using heparinized plasma
diluted 1:6 (v/v) with normal saline. Lean animals are age-matched heterozygous mice

maintained in the same manner.

EXAMPLES

The following Examples are provided to illustrate the invention and are not
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EXAMPLES 35 The foll owi ng Exanpl es are provided to

illustrate the invention and are not -36 WO
WQD6HBE6664 PCT/ US2006/ 007740 to be const r uePlCEES2006/007740

limting the invention in any manner. The scope of the

invention is defined by the appended cl ai ns. The

process for nmeking the conpounds of the instant

invention is generally depicted in Schenes 1-2 bel ow.

Sch -Arl-L +
s s il ek T e gyl
deﬁinbdb}theappeﬁlte‘d@aﬁ@ OLi oxidation (Rl)p (Rl)p "X-Y'.
(R)p F
(RUP - ndfrdbels e gling e LoAFRhAILAD instdne 981:Bh 8deh@iy
depiqugt ip Schemes 1-2belowgyi ng groups PG = protectlng group
5 R5 (RL )p z'lso x, -/ BY

Scheme 1
coupling Q,

>\-—Ar1——L + HO—A2 ————> Arf'—0—AR?

H (R1)p

F
PG/O OH
(Rq)y Ri)p
l\\ F metaliation (\\ F Ar'—0—Ar

PG/O N PG~ O _

l oxidation

(Rp (R1)p "y Ra)p
\ X\ AN A\ clization F
A 1 cy! O
— N deprotectlon P O K/;[(Y PG~ 0

Ar'—0— AR Arl—0—Ar Ar'—O—Ar?

RS
z/’s\u
R L, L' = leaving groups
PG = protecting group
Rs (R1)p
N
W \
Z | O Y/
R® 4

10
Scheme 2
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W 2086i098B64Ar a O coupling Or- XY PG

Art-O Ara 10 Schene 2 -37 WD 2006/ 096564

PCT/ US2006/ 007740 L' Y acylation /j' Ari-B-Ara (R1)

(R ) p XHCT/US2006/007740
OL1l-,Ari-B-Ara PG Or cyclization R5 R5 (R1)p\ (Rl)p
(RL))p\ X X Z L" R6 deprotection Z R6 , E HO /
PGO- /Y Al-B-Ara Ari-B-Ara Ari-B-Ara 5 Exarrple 1

(25) - 2- ({3 [ 4- (4- chl orophenoxy) - 2- pr opyl phenyl ] -1 - benz

of ur an- 5-yl } oxy) propanoiic acid O HOI / O OO\_C

10 Step 1. Preparationof 4-chl or ophenoxybenzal dehyde

A het er ogeneous_ m xt ur e yek—4de-chak orephenol (1

0. L1 arrel-)ac &wrob@%{;m dehyde 12 Of}p %‘h\
andCsZC(B(6SOg,020mmI)|nII )\
stirred at 90 C for 6 @&, The reaction mxture {s o A — B Ar2
poured into water (1.2 L@jﬂ@j extracted wth ethyl

acetate (2 x 200 ni)esSRE_or gani ¢ phase was washe
with water (2 x 100 ni),

cyclization
R Ry)
RS (Ry)p , /{\L" (R‘I)p\ p( X
/l\ TN R® Ho—& A N deprotection LO— At
z Re O-——./ Y - L PG F
g
Ar'—B—Ar2 Ar'—B—Ar? Ar—B—A
Example 1

(25)-2-({3-[4-(4-chlorophenoxy)-2-propylphenyl]-1-benzofuran-5-yl } oxy)propanoic acid

il

HO \[O\A:O O Y4
<
O@\m

Step 1. Preparation of 4-chlorophenoxybenzaldehyde

A heterogeneous mixture of 4-chlorophenol (14.1 g, 0.11 mmol), 4-
fluorobenzaldehyde 12.4 g, 0.1 mmol) and Cs,CO; (65.0 g, 0.20 mmol) in DMF (400 mL)
was stirred at 90 °C for 6 h. The reaction mixture was poured into water (1.2 L) and extracted
with ethyl acetate (2 x 200 mL). The organic phase was washed with water (2 x 100 mL),
dried over magnesium sulfate and concentrated to give essentially pure 4-

chlorophenoxybenzaldehyde, which was used directly in the next step.

Step 2. Preparation of 4-(4-chlorophenoxy)phenol

The crude aldehyde from step 1 (23.3 g, 0.10 mmol) was dissolved in
dichloromethane (500 mL), and m-chloroperbenzoic acid (70%, 50.0 g, 0.20 mmol) and
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15 dried over magnesium sul fate and concentrated to

give essentially pure 4- chl orophenoxybenzal dehyde,
wakioeheses used directly in the next step.  StBEI/BS2006/007740

Preparati on of 4-(4-chl orophenoxy)phenol The crude

al dehyde fromstep 1 (23.3 g, 0.10 nmol) was di ssol ved

in 20 dichloronethane (500 nL), and

m chl or oper benzoic acid (70% 50.0 g, 0.20 mmol) and

s d§1§n b arg age (?%gg%do r%/ 12%%1%91@%1 %o’}lZe rgsult];’n%q{g{ép&?ﬁneous mixture

i Car ponat
wasstigied amfgheh@ti andsy il foy 2rh aod lhee qumhedsvlﬂr aneaduepiigisolution of

sJARR! Sk mim 566 nbX AfrQf stgnﬁg aaacf) o@ k’&@o %ﬁﬁﬁé‘& nw ghasea;vhs

agueous sol utl on o sodiumsul fite
seppratefl aad the pqusgusg Phass wes gxdactsdwith chhlpwglegwa%% >i:20y9ﬁ%l§eThe
colfinedveRaicahads a8d wakiRd abiecustitditambonesodiNinbaaitetate (2 x

| or onet hane conb
2 0, e B Sy b e R, TR e i iprarhed
owfilicagdi, ehntibg with bodd text(u2 of hexafHidamdicihyl ehetatedo give the title phenol.
magnesi um sul fate and concentrated. The resi due was
chr orrat ogr aphed on SI I [ ca geI eI uting with an 8:2
Ste 2 2140 : KAEPIOPENg| ve the title

phenol ﬁhﬁﬂuﬁe oﬂ?ﬁeeﬂ}@ﬁﬁtﬁloﬁfht@fz (16 5 g, 75 mmol) , allyl bromide (10.8

o L SRR RSB B GRED Rl  IL Sococ

fdvedThkemixhile §as urcdGntonweiey (1ankd) ané skituvted avithetint we@hR2 % 200
mg;) ]%g %)]ML(% ({rgeglic[%ge &a%gva gWa\?é (§e§ qgoﬂ@%) e&ovgﬁ or

poure
n@meﬁlamseﬂawndpoemweé dée altuée lqrzdla@t raguse lyecﬂsrh@he next step.

conbi ned organi ¢ phase was washed with water (3 x 100
m_) dr| ed oyer magne3| um sulfate nd concentr at ed.

Step4- Reeppgation ehloraphenassr2d2-pEopeny)olencl he next st ep.
15 Step 4ThE’EIﬁ@e&ﬂEII datﬁeﬁ fiokn step 3 (20.0 g) was dlssolved in 2,4,6-

e O T gl o5 B BB RS ol B /B %ﬁmg cooled to

r@dmite@pertiuies the eolutivenys deetigfoadtd ontam dolthe ot&nlhqatgpkmd whged
séaﬁahfaﬁy B Bg}fahﬁ?&df As: ﬁm&mﬁfth%%a @%@@9 égg‘a)t fve 4-@OM

t enperat ur e solution was direct onto a
cldgrophgaow- %@fwmmd)@be%d el uted 20 sequentl ally with
hexane and an 8:2 m xture of hexane and ethyl acetate

St 0 g! ve 4- 5 4- gk@l gr ooheno>§%_pmwgp%e£ openyl ) phenol .

~ CNox
4-(4- chI oAopixenoxdithe ﬁothcoﬁylhplep AQ15.Pg, 60 xiiron] pand fl 0%t Rel/C (3.1
PP ERh 30 o do P2 B B v
cumileied frgcitiion Ut wes/licwd thmeshroaic ppdie filate was

c&RBR 81386 oivE 35,7 3orthe itle chMBouli s b &1 WS §diidifRA BFbn standing.
through celite and the filtrate was concentrated to

give 15.7 g of the title conpound as an oil which
S&0l6l Plichdrertbnlid a414-shiladoghenoixy)-2-propylphenyl trifluoromethanesuifonate

To a solution of the phenol from Step 5 (2.6 g, 10 mmol) and
ethyldisopropylamine (3.5 mL, 20 mmol) in dichloromethane (50 mL) cooled at -75 °C was
added triflic anhydride (2.0 mL, 12 mmol). The resulting solution was warmed gradually to 0

°C and quenched with water. The organic layer was washed with water and dried over

magnesium sulfate. Removal of the solvent gave a residue which was redissolved in diethyl
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Step 6. Preparation of
4- (4- chl or ophenoxy) - 2- pr opyl phenyl
wa eioboussonet hanesul fonate 30 To a sol uti on of PETIES2006/007740
phenol from Step 5 (2.6 g, 10 nmol) and
et hyl di sopropylamine (3.5 nL, 20 mmol ) in
di chl or onet hane (50 nlL) cooled at -75 C was added
triflic anhydride (2 O nL 12 nnDI) The resul ting
etﬁer aﬁd \%g?red\ﬁf;’ Wgtaggog ?ca el {o ve 4-@ C%g)g%%?lﬁ()l}&g?d
pmmﬁmmmwbdﬂwmemahagmé&mﬂn1sulfate Renoval of the
sol vent gave a residue which was redissolved in
dlethyl -39 MD 2006/096564 PCT/USZOO6/OO774O et her
Step d. Rrepagation @f Goraphenoyy)-2-5Eonvig ethangnese| to give
4- ( 4-c h| Oﬁ%ﬁﬁlﬁ’@dﬁ’che I%Odd@f ﬂ&ﬁ E&BG"@' b g, 5.0 mmol) n—butyl vinyl ether

o) TR P O N aR 2 BP Do B B Kb g0 13-

bigidighennydptofpHitdpropand (5t 5 the, G2 Shew)6n DAMBD (2@ mI5). vhs heatel & 80 °C

i 1 ( u ochlo an,
uyanp}ﬁ Yhen f‘oﬁ{!} 5k fe?%]ct ol EReETDo ,teg b géﬂlﬁﬁ}of@? 1@9%% g
exsiasted with ety @h@@p‘ﬁhﬁrmg@rca@awa@ svestwd jgth veuter 254 epmeRmiratesh The
rdMie {vAPpuakd WRshrBgaAb&apHlon 8ick el WYIRSd e kiEle g@Budtor 4

h. The reaction m xture was poured into 1
hydrochloric acid and extracted with ethyl acetate.

SEbh 8. Db@aidl 1G[4HH&BBrOMmoW?@DWHthIWaﬁﬁnean d
concentr atI% a solup 10n Of. 1§r§duqy$or\{nl\@§eg?# % % n@r{oﬁl) IP dioxane (20

chr omat ography on si
i) ethgom tem;@ta@pe §as added dropw1se bromine (0. 25 mL 5.0 mmol). After 2 h at

r(%)nptreﬁﬁaat!mel fhe @éac&&l rﬁﬁc&n?é"&&k%l‘d@ed iR %%Vicgﬁ%n‘%dhgd wﬁmp e

To a solution of Pro uct fromsS
2AHFOPS SojufoRpiediven tknzé}ﬂ 2fpapd dped QYS"rﬁ’%%’ﬁii%‘P a‘tﬂtﬁtf‘e Rpgrel o the
s@ld&@ plave i @ERYduS Svhish Gl Perifidd. b3 ShiFnatoBraPhydidilica ghff tb @lve Zhehitle
d 15 roomtenperature, the reaction mxture was
H%Pﬁted with ethyl acetate, washed w th an aqueous
sol ution of sodiumthiosulfate and dried over

S%@n?ﬂ M“Eh?&ﬂ&éh%ﬁ&v) EZ% yl%hengﬁQt(ﬁ %etﬁ)%'p cnuxy%ﬁo&

i due '£ chr omat 00 on silica
g eI to gi \felntxﬁ?ée of the Emdl}ﬁt 8@!@@@@ 810 5@Be54 glm » p-methoxyphenol

(A3 ﬁﬂnoﬁ)ﬂahe BésAPORBINRXY0. 912g, FQVSQBMBIP HﬂﬂMH(i(?mLﬂwE@a&lB@d( $R6&n
noxy) et han n_tlgAmxture %{1 ci]ucﬂgi fromSt\gﬁ fh

tengpessprg for § by Thepgpofion gitpue W&?(SPSH Yoih ety agetainaid) vashgg Wi

vaes. I”I[lﬂsﬁlafrb @ﬁﬁéx&p@@te&) indyhe 2si8uawmlpurified B\hrdrizdogrdphy wasilica

rature for 1 h. The reaction
toﬁweqw%hepg%ghf% mfth et hyl acetate and washed with

wat er. The sol vent was evaporated and the residue was

;st@r%ioﬁ ?{j(gb%lo?d'dh%‘i’pﬂ{)ﬁeméhéﬁw$1n|1dtl’iiﬁv-lZcﬁnéb%hraﬁ 0 give

an oiI. Step 10.
3[4 L4- chIABgREAbRS prosuch fomymAde . b1 muoseg Ambedysy 15
(O5QIEARA x el (10 WG waf hdaked ap14dAEdr b hoTheTtRHoDm{Burd Gragfiltered

a%d ghe ri[i[ﬁpalte? wa?snc%ncenggcgd.ﬁg fe%l%ue was purified by chromatography on silica gel
to give the title product.

Step 11. 3-[4-(4-chlorophenoxy)-2-propylphenyl]-1-benzofuran-5-ol
To a solution of the product from Step 10 (0.34 g, 0.86 mmol) in
dichloromethane (5.0 mL) cooled with an ice bath was added boron tribromide (1.0 M in
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(0.50 g) in xylene (10 nmL) was heated at 140 C for 2
h. The reaction m xture was filtered 30 and the

wo 2dob0adse4 was concentrated. The residue was pupCT/UsmH0&§07740

chromat ography on silica gel to give the title
product. Step 11. 3

-[ 4- (4- chl orophenoxv) - 2- propyl phenyl] -1-benzofuran-5
-ol To a solution of the product fromStep 10 (0. 34 g,

di(gl'llgr%mn{r 1e, #7” 3? 7dl Cng 4,9 rr"é%L o%n 1xtq_1§e \gasrg{gfugl%pmlvﬁ%em

was "a ‘Bor on rom
teV@@@@@BfV@@BEMWW@SQ@D@#@@W@OW@i iptelaceyrasedsghvdion af 7

sdftum &chJHJE' The o-]r_?ﬁnd' 165 Wamaéﬁé&(&/ﬂ'ﬁ ﬁnﬁ@a&le%ﬁd %?c&je&' through a

warmed to room erature over luted wit
shortppth of gilipaged tlo-give tb%Htrl%Ho‘ih’r‘?fo a sat ur at ed sol uti on of
sodlun1b|carbonate The organic | ayer was washed with

_S(QS).Z (3 [A: (.40hl oro
henoxy) ZEHJ@&V‘{OHBSM &ask 5@3@&9&% 'félw%%eqafaﬁm

acid T € co &R@,«Eq accor
plton@iureolsmé\merp@erg% fremaﬂtep Yrend ety Clals asfie syh@i#&s from
Step 11 and nethyl (R)-lactate as the substrates. 1

0
SRR S TN R AT
nﬁr[o[l)pahé ?}ﬂhﬂhﬂ;ﬁphﬂhﬁﬁ (1.3 nmdPnin MHFi (B0 thHFcdoBd 11ﬁc)3 bethotas ddded
d.]()%%;osg gw&aprgl\z@zgdlxg Bj&glat%dﬁgﬁ‘}%ma Tﬂé Fetaa}/on n%%t%gé Vgﬂr\&%gd t%tr(?om

tenwmaareand stirredhigr & hi Agetid adig (0. llmh) wméﬂf#doané é}PQTCf{OGOHmﬁL“)re was
cc‘ﬁ@@n‘cﬁ%eﬂleﬁg‘i’d& %s B8 8kl Wn T PAiMER eWRsS: }i]eﬁane and ‘:cLhe ffrempltate

concentrate residue was triturate
was Blersd ofétm@ﬁlﬂat%\@%éﬁ%ceamedttﬁ &VB A ESIQYF RIS Wawagﬂ ed by

clﬁrbinhtﬁgreﬂxyclfnfsﬂlca_gﬁ td pivé thaeuphiag pro MuRe.cmit l’co’lilfﬁldg bﬂ)dgjt was a
SR g YR e 7 SRR AR e By o
1 Diehredctivmmixthge seohoiditied mthrithadrod:hltérB(hcrd_())r aatic 41ad & Bid 3
am éogcc%trla\!’é@ Qﬂe (Fidde Thd %Lﬂﬁ' g{i Pf g]gﬁa%mg ﬁ-%’tL S A1 C ]1 sRoudfl Gsing

eaction m xture was rochloric
1&69(&% pestongiletin watse prgyicntgolyeat svsteznn@m@edcwﬁt%h%rtaﬂwoaceﬁc
2dil® ga@esthgg@almu&url fied by preparative HPLC on a RP

ol M GBI a 2050 T T b b 1 B =00z 2

)s1.18 (dar-o0a4 elzj 1), 202 ¢, 0 & 8gi g 2H) &.97i(del= BJOdfkutH) 62b1(dd, J =

9'&12“/54%%01%{“%%&%? §4§1z92 g%ﬁtﬁ{)z%'éb(d ?7—3%88? 4‘529(§0d 72
Ml (3 0B 28 (4T 2 3P .45 g A1), 76131 073 H,
35, 6.96 (dd, J =

MS (EST, m/z): 450.9 (M+1).
Example 2

(25)-2-({6-~chloro-3-[4-(4-chlorophenoxy)-2-propylphenyl]-1-benzofuran-5-yl } oxy)propanoic
acid
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25 9.0, 2.4 Hz, 1H), 6.88 (dd, J = 8.4 Hz, 2.4 Hz,

1H), 6.80 (d, J = 2.4 Hz, 1H), 4.52 (q, d = 7.2 Hz,
wWakos/o:se6 (t, J = 7.8 Hz, 2H), 1.51 (d, J = 7PQI/H&2006/007740

311), 1.45 (m 2H), 0.76 (t, J =7.2 Hz, 3H). M

(ESI, mz): 450.9 (M+l) 30 Exanple 2

(2S)-2-({6-chloro-3

-[ 4- (4- chl or ophenoxy) - 2- propyl phenyl ] - 1- benzof ur an- 5-y

| '} oxy)propanoic acig -4 MQ 2006/ 096564

PCT/ US2006/ 007740 Ck O O~ Q O / C The title

conpound was prep r Al ane procedure as

descri bed for Ie 9 at’, in step 9 of

jol was used instead

MHz, CD30D) b 7.74
9.0 Hz, 2H), 7.28

of 45 nethoxyphenol. "H NWR
(s, 1H), 7.66 (s, 1H), 7.38 (d,
(d, J =8.5 Hz, 1H), 7.04 (d, P= Hz, 2H), 7.00
(d, J = 8.5 Hz, 1H), 6.96 (dd, J =84, 2.5 Hz, 1H),
690(3 1H), 4.60 (m 111), 2.55 (t, J = 7.5 Hz, 2H),

Tge gth_é)mpgﬁ]nd_wa; @%rggr%q fgwgllg tflleSsame procngure as descnbg& for %xample 1

e;(o%ﬁ) thad; ig §8p P 4f Exeneid QBahlveRemehoRyrhemd yhaptied wstead of2-be
ﬁaz | -5-yl} oxy)propan0|c acid H oOoo/ \ d

é@zchlor henox benzaldeh
wm@om DT Aol daboing 4t Chado e 25 12544,
%5 B9 1@??'0/'(94@ ﬁié@ﬁtzyiﬁ")' 47@6‘(%1 iﬁs%ﬂﬂ—iﬂ)l%wmi) 85,251z
triethy ; rn acet a

1H 69 G, 1H), 460(m lH) 255(t J 75Hz H), 162( 7 Hz, 3H), l45(m 2H),

0.77 (t, T = 8.5 Hz, 3H).

Example 3
(28)-2-({3-[4-(4-chlorophenoxy)-2-propylphenyl}-1,2-benzisoxazol-5-yl } oxy)propanoic acid

HO

Step 1. 4-(4-chlorophenoxy)-2-propyibenzaldehyde

A mixture of the triflate from Step 6 of Example 1 (3.98 g, 10 mmol),
trioctylsilane (6.7 mL, 15 mmol), triethyl amine (7.0 mL, 25 mmol), palladium acetate (0.22
g, 0.5 mmol) and diphenylphosphine (0.21 g, 0.5 mmol) in DMF (60 mL) was stirred at 80 °C

under an atmosphere of carbon monoxide (50 psi) for 5 h. The reaction was then diluted with

ethyl acetate and water. The organic layer was washed with water and concentrated. The

residue was purified by chromatography on silica gel to give the title product.

Step 2 (2-fluoro-5-methoxyphenvl)4-(4-chlorophenoxy)-2-propylphenyl lmethanol
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g, 0.5 mmol) and di phenyl phosphine (0.21 g, 0.5 mmol)
in DMF (60 nL) was stirred at 80 C 20 under an

wa@eowspdses e of carbon nonoxi de (50 psi) for 5 PCT/TR06/007740

reaction was then diluted with ethyl acetate and
wat er. The organic | ayer was washed with water and
concentrated. The residue was purified by

chr omat ogr aphy on SI lica gel to give the title

enoxy) - 208 p o Py R AR E Y sk i o i 0
mPIdoliS20 0By Wazzwded'ﬁcsobmgmbﬁn bwyllithfum in hexane (1.6 M, 6.3 mL, 10

m%r}gé %{t% 156k qgﬁ&o%(aklgblg Ef ag lr@)q'g%gl) s zgide(il'ghdr{ﬁ@éo)utlbﬁ] witE

COO a solution
wertedieiAdRAITP ot Crevhresdaheeriod. Bhepplugorswag recoptyd t(rn¥6| §anda
so@\ﬁttoarofa;é amemyde 4rmfd iy 0@ & 8l18mhdl ;’n THF (Bqnmmis hd@@Suickly.

nd the sol utio ra .
TS potion DU SR Gt AT SHaa Py B iR PEEa) Aoy scltomt
arfidniamshietlicdnderiratedtwith estlyd edeyatte AfteormBtad pf the §dlvedht, the

remd%e \?'ygpu}iﬁe&] éﬂ?onggf%ymgéﬂ Qa?ge? @% rﬁﬁgjfi‘%{e %ro@?

reac oured into
a saturated aqueous solution of amonium chloride and

skepbragh %ﬂm%ﬁéﬁoﬁ)mgromgﬁlﬁ2 ﬂﬁ&‘bejr mEtﬁ&%ﬁénv%ethﬁ%ne
solvent, - resid %/vas purified by chromatography

on sili caAg"é‘P‘tuf"oOfd]i‘%O bfrem Steg 24 F-8 gt mmpY, & ep 3.
n{eﬁx%lﬁlﬁn]ﬁﬁl llﬂﬁf ﬁpﬂ&l@ Q(xya) g,B: qa;thmmy |t§ti"upfbpbllaﬁaﬂxofxiuﬂ£p’eﬁ'uﬁeﬂﬁ&i (10xag,
e [ o
Oée?l‘i&%ar%\% ! ecupar Flfves ﬁ_ é i 1c$1 orom ?haﬁ ﬁﬁi) n& was g&&%&s g% C
fag,1 h6The memasioy mixtere mapdibysd mﬂn@wﬂhﬂrﬁﬂpe fﬁﬂumlﬁ@néﬁéer(ﬂ@mvgh a

s s)hc@%éi R 2 Bl sBivert o BHGRe fitle Poddkt. | N
romet hane 20m_ was Stirred at 25 C for 1 h.
The reactl on mxture was diluted with diethyl ether
step Q. @h.J4-andhidrodhbixe 1 -bivh AyBhyB(21fucsdi9irethoRypherd ) nfitah@a

el . Renoval of the solvent gave the title product.

4. 0[ 44( 4- ehhatvepdfalopeyJuclron Sy 3 he zy4.D (2zol), ek oybaniet

hpagg%@%%@gi gg%g?hngnoqug 8&hﬁ%ﬁéfbt%§g gm@n?ﬁ 1 IReBAAUMAEL) was
stiryafrine Naéﬂdlfd@ af 60 %53 yr48h Fhmreflpawa k) 11:@194 eft enddthefilfrgtegvas
c&ceﬂ&tmgreél&e%ag gﬁl@ﬂied( th'&&t ‘%@@hy &t difidag8l tb Bive the oxime

sea ed tube at 60 e precipitate was
PrdPgter ed of f and the fi Itrate was concentrated. The

residue was purified by chromatography on silica gel
h _ :

enzi soxaz o\ EixAHamEmo fromiHepch(L A, 5.5 ommat aag oyl cafbonate
(ﬂi g%, égml(:ﬂgg i DWZ@ ﬁﬁ? W scﬁ?zre@ Qtr}}g)to% é‘otg B ’Iﬁe re@ct]on%@ bidluted

L) irred 18
“ﬁ@ef&tyi wtalpead Wha@ wgh Wi he £rgde Praévat %%P%W&d Wés hed
cilotrBtog@bIBY on sTiite gelrtsl fife e @il ptodw@ds purified by

Step 6. 3-[4-(4-chlorophenoxy)-2-propylphenyl}-1,2-benzisoxazol-5-0l

To a solution of the product from Step 5 (1.0 g, 2.5 mmol) in
dichloromethane (15 mL) cooled at 0 °C was added a solution of boron tribromide in heptane
(1.0 M, 5.0 mL, 5.0 mmol). The reaction was stirred at 25 °C for 30 min and then poured into

aqueous sodium bicarbonate. The aqueous layer was extracted with ethyl acetate. The
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chromat ography on silica gel to give the title
product. 30 Step 6.
w@2(0da9e656£hl or ophenoxy) propyl phenyl | - 1, 2- benzi BOKREE206/607740
-ol To a solution of the product fromStep 5 (1.0 g,
2.5 mol) in dichloronmethane (15 nlL) cooled at 0 C
was added a solution of boron tribromde in heptane
(1.0 M 5.0 m., 5.0 nmol). The reaction was stirred at
TR s disrhd Sy B Bfed 0oy AR g
camic¢ritratet hte ragdie atae purified by momgog@g]@,/ @88 el to give the title
R&dd US2006/ 007740 conbi ned organi ¢ phase was washed
pro
W t h brine, dried over gnesn um sul fate

and
' o 30P MEb COPRST S alie ad P 45 60 > Hz, 11, 7.39 (0. =
5 90Mz9nﬁt)0m BOY =5, 8i5| HA aHY €10417009q Y SHJ, 5941619'8I(ﬁ 2H), 25 70, I =

13) 57.54 (d, J
78412, g’ﬁ};”%%’ﬁ@&ﬁgﬁﬁ 7.39 (d, J 5 9.0
MSA(ESI, 1dA); 380. = 2.5, 8. 5 HZ 1H), 7.04-7.09
(m 3H), 6.94-6.98 (m 2H), 2.70 (t, J = 7.5 Hz, 2H),
1.56 (m 2 0.83 (t, J =7.5 Hz, 3H. M5 (ESI, m2z):
S . = 4- ﬁotrhenoxv)-Z—Droovl'ohenvﬂLZ enzisoxazol-5-

10 vl(}gﬁ)mrgna%%aéﬂ (4-chl or ophenoxy) - 2- propyl phenyl ] - 1, 2- be

nzi soxazol 10 0X anai c The nol f

Sren 6 ( o Taaptgroificgt St [U-8RE  Bbmgl ancria LBGR g 2
1G9, mmdl) Fadremted seasdineihe batrahpootdiraipsdrived peser dl of Example 1 to

rqcedure d b tep 11 of Exanple 1 to give
g’t%ﬁ% e °°m%°%%8as PR P ol O MR (500 Mz,
HEDEIRY508 Mi% @D@‘dh) 5 J. 6& (RJ5 &&Hz, 1H), 7.38-38 (m. 40),(7:40 (311![1)1)
15 764 3/%&911831}%")5 0453, (?n Qﬂr) 4. S%Q._;L(Jm 7.31) 11%)%32 %(ﬂJ 97 5 %2}1) 1.70

(dzrlr'7 5 Hzy i), (163 (13, dt %83& J=3 H213%)3 ( m 2H) o 83 (t,
1\/{43 (gg? )52 B+ )MS (ESI, miz): 452.1 (M+l). Exanple

(25)-2-({4-chloro-3-[4-(4-chl orophenoxy) - 2-propyl pheny
Ekdmijpled benzi soxazol -5- yl} oxy)propanoic acid o HOO O

20 (gl)-Z-Q{A-cﬁloro%-[4-(4-chlorophenoxy)-2-propylpheny1]—1,2-benzisoxazol-5-
yl}oxy)propanoic acid

LYY

25  Step 1. 4-chloro-3-[4-(4-chlorophenoxy)-2-propylphenyl]-1.2-benzisoxazol-5-ol

To a solution of the phenol product obtained from step 6 of Example 3 (0.38
g, 1.0 mmol) and diisobutylamine (18 uL, 0.10 mmol) in toluene (5 mL) was added dropwise
sulfuryl chloride (80 pL, 1.0 mmol) over 10 min. The resulting solution was stirred at 25 °C
for 1 h and then quenched with a saturated solution of aqueous sodium bicarbonate. The

30  organic layer was extracted with ethyl acetate and the combined organic layer was washed
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a 25 Step

1. 4-chl oro-3-f4-(4-chl orophenoxyL2- propyl phenyl 1-1,2-b
wepwssoserol - 5-ol To a sol ution of the phenol PCDUSZING/007740

obtained fromstep 6 of Exanple 3 (0.38 g, 1.0 mmol)

and diisobutylamne (18 L, 0.10 mmol) in toluene (5

nm.) was added dropwi se sulfuryl chloride (80 L, 1.0

nmol ) over 10 min. The resulting solution was stirred

{ C. fo h n | t
witp BolionfsadydsBE ARl BRSO sl ot A Bhhen
purifigé by vaemargrephytondilisk g4l cliting Wit ¢ dthgxane aptllyltapetate to give the

ki hRed qrgani c layer was washed -44 WO 2006/ 096564
1%%U8206653007740 with 2 N solution of sodium

MS(ESL 1) 446 24M ¥Bnoval of the sol vent, the crude
product was purified by chromatography on silica gel
eluting with 7: exane . et acttet1 gi v.e t he
oY . orgpheno: =propviphenyll-1.2-enzisoxazo

y15oxShegparoic acid

(28) 20 (nellenQotalefrfs G PLORNEOT iP5l SR RREAYe

(i b5 Tpralwestredcted s @rdip fhe paebprgoedorestenbp] ingip 11 of
Eg%gﬂ(i)er/i %os]gﬁ)eitil}]@l%ea%ﬁlpoﬁrﬁ-aagvgite dorig. nmol ) wgs_ r ea;:t ed

) r scrihec _
iSRRG s Eo8ENE7 85 (D 2SN THE Tl AT i 90
He,@lH) 07.381¢d, NVRS EBD OED\VIHZ 0 ((CDEDI) Hep zm,@gm«d,,:r =J2.5H8, BI)HZ96 (dd,
1 . = 8.5 1 = :

1580 85t 4P 1 ol 7 Pare a1 G iy s 7P e 147 o
24P, 78T D376z 3H: 2.5 Hz, 111), 6.96 (dd, J = 2.5,

I\/fS'(@S!Em/z'B!'ﬁ%.l?]\@l}_éq’ J=7.5H, 1H, 2.51 (m 2H),
1.65°(d,” J =7.5 Hz, 311), 1.47 (m 211), 0.78 (t, J =
7.5 Hz, 3H). 15 M5 (ESI, niz): 486.1 (M-+1). Exanple
ERathgl®p- 2- ({ 6-chl oro-3

B e N SN
y1}oxy)propanoic acid
o L LY

Step 1. Preparation of 4-fluoro-2-chloro-3-(trimethylsilyl)anisole

To a solution of 2-chloro-4-fluoroanisole (16.5 g, 100 mmol) in THF (500
mL) cooled at -75 °C was added dropwise a solution of 7-BuLi in pentane (1.7 M, 61.8 mL,
105 mmol). The reaction was kept at -75 °C for 15 min, quenched at -75 °C with

trimethylchlorosilane (19.0 mL, 150 mmol) and finally poured into a saturated solution of
sodium bicarbonate. The organic layer was washed with brine, dried over magnesium sulfate
and concentrated. The residue was purified by chromatography on silica gel eluting with 20:1
hexane : diethyl ether to give the title product.
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OO0OC Step 1. Preparation of
4-fluoro-2-chloro-3-(trinethylsilyl)anisole To a

W@ 00a09esd of 2- chl or o- 4-f | uor oani sol e (16.5 g, PAD0S2006/007740
nmmol) in THE (500 25 nlL) cooled at -75 C was added
dropwi se a solution of t-BuLi in pentane (1.7 M 61.8
mL, 105 mmol). The reaction was kept at -75 C for 15
m n, quenched at -75 Cwith trinethylchlorosilane
(19.0 nL, 150 nmol) and finally poured into a
sat ur at ed sol ut| on of SOdI um b| car bonat e. The or ani c

cl‘{t” %&yﬁﬂﬂo&z@pﬁh@ﬁ%ﬁeﬁ{aﬁ&l The resi due was purl fied by
chromat ogr apiy on silic u m(gvmth 20: 1

hexane : apétsﬂytlorbqfﬁe?p6tt?%gtnetéyltﬂﬁel tletQZJS&HbﬂaeP?mE%F(SO
MO%Wa%édM%ﬁ OO BAPUithBine B FexarRi( £P M, &3 B, 10

o AR O AR ITET o o i

axbtheisdlgionofas Hadndsl, ghaduatiyrta ik Wdver p2h petiqde Tiiesoibiogywasl 0
[
%g%% tlooﬂs s d £_%.glu’ui:':?tll ?}” um&#& 56]%1( gtﬁé% o@E%l@g @‘1‘943' & (0 mmol)

im BHF Aypl) was@fl@rqufglym"r b reaction mixture was sttrred for 15 tmn poured into
adatfuhaté@ a@:eauscgattﬁt)@ o&;&%{]ﬂlm ticRiahy btbicd 04 eﬁl?l a%etgtel Illﬁer
a es a
st U spnt e 5o R e e T B 1% G B e
titloprodt.C and a sol ution of the al dehyde from Step 1 of

Exanple 3 (1.4 g, 5.0 nmol) in THE (3 n) was added

qU| ckly The reaction mxture was stirred for 15 mn.,
Ste; Rridpargtion of P-4 -ohlorephemoxy arepypkenyldidrphlosey2 Al -5-

nfef (;;gwhgmmhgﬁ&ge and extract ed wth ethyl acetate.

Aiter Trenoval of ent | due

purified ﬂf&%‘%ﬁrf’ Y5h Oﬁﬁt@lzl(?f? gétmt%) Tve the
nietHylrﬁ)rﬂfo(lldﬂNtoxuﬁt(e [0 g, 6. (PlhB\BBI tefrdpedpynmonium perruthenate (70 mg,
Og rﬁrglAlE)C Qll %ﬂ%??%x}%ﬁ:s 62 8 géqulc&%orr%mghani éZO mL) was stirred at 25 °C
foreltth Gy eheiop mjixtetehveas ditetedwith stietiylkeetioed (G0l )pmd diltered fhrangh 2
(t)l?of(stlhcg 8& Réf al Eﬁ%e) solvblit ggfe[tﬁé/ Lxﬁ@é' 15}9&110{ e @é%rg&ct

raprop annDnluntperruthenate
“(atélswéved igI'BF )a@ﬁ&eat méemueﬂa@mm flporidg (Y ip KHF,
50 610 509 B RO ntir! Ortﬁtsaacmﬁnﬁﬁlw wadialed %th@thyf &ktatk, Washed

t {
RS RE RSk P b e 15 L S LD el Ml SRS i
tggive thReétiopratiuadf t he sol vent gave the crude product.
The crude product

Step 4. Preparation of (Z2)-[4-(4-chlorophenoxy)-2-propylphenyl](4-chloro-2-fluoro-5-

methoxypheny)methanone oxime

A mixture of the product from Step 3 (1.4 g, 3.2 mmol), hydroxylamine
hydrochloride (2.2 g, 32 mmol) and sodium acetate (2.6 g, 32 mmol) in ethanol (30 mL) was
stirred in a sealed tube at 60 °C for 72 h. The precipitate was filtered off and the filtrate was
concentrated. The residue was purified by chromatography on silica gel to give the oxime

product.

Step 5. Preparation of 6-chloro-3-[4-(4-chlorophenoxy)-2-propylphenyl]-5-methoxy-1,2-

benzisoxazole
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was di ssolved in THE (20 nL) and treated with
tetrabutyl ammonium fluoride (1IMin THF, 5.6 nL, 5.6

wornwbpodser 10 min. The reaction m xture was di PCE/E82006/007740

with ethyl acetate, washed wth brine, dried and
concentrated. The residue was purified by

chromat ography on silica gel to give the title
product. 25 Step 4. Preparation of

(2)-[4-(4- &H—;l ?%P ﬁ)ﬁ ﬁ%l%’)e ﬁém} %tﬁ) 4 %1 %g, 2.7 mmol) and cesium carbonate

2- propyl pheny or O-
(hEtehd4 }q@h)é)ny IIMFe(ZQamidrv@s oieradat B0 16 for U8 b. e redebiorprvasdiloted

élfmﬁs&p&t&n@lﬂ@h&m& @atme)cmd@ )sﬁ{demaé Bled by

hydrochl ori de (2 ) d .sodi um acet ate (2.6
chronatoeFaRBY §n whcae&ehfargb‘ie ﬂeestﬁlemdu%as 30 stirred in a
seal ed tube at 60 C for 72 h. The precipitate was

glog:v t XI me rdut Step5 Pr epar ati onof .
6 5-
oxa‘; Tae 0 fiohoi AL AR %é*%@@%%@%@ﬁ“ > e

QIISGZWSKWIFM@OIGA bl S Weserdded a selutign pforer iftogtideyn heptane
(692, 38 mB, 38 M) TRINEackies vk Btisrdd bt%at%(éb ﬁlngmd ﬁleﬂfpoured into

was s irred at The

,alq‘éeé’&:‘% fogwr’%\}%fgaré‘?‘}afﬁ% ARRFR a@?rﬁ‘ffis e’ét(‘:aéfe twéthzf IM?F?eEhe

cninbine wepteir phabh evas watied pitobiire! drivdSvertmdgheshen hytfate and
c%pc,reg L Ctd) g‘é@%@ﬁu@ % %ggcg?)grt%rorﬁa?o le9 OB Isjl?lcg éetl to give the title
P@Odﬂﬂ oro- 3-[ 4- (4 chl or ophenoxv) - 2- pr opyl phenyl ] -1, 2- be
nzi soxazol -5- ol To a solution of the product from

dj chI or orret hane1 (15 m_)

Heﬂ21 @o&ﬂ@l}oiﬂpﬁoiarfbld\AmdS 8 rrL 3. 8 m’ml ) The r eact i on
was stirr

aqueous sggje@%f?rﬁ’?ggwggeﬁ g3g]¥’ﬂl g 8& @“’E%‘ f@'ﬁj-%tgge?o.w &
leS(mmab e reaptedambidydg tMtlaaleprocE&are desomtmidre Step dapf IExample 1 to

PRAREHNBRm ea@a‘%hﬁt@s&{d' ne, dried over magnesi um
suI ate an concentrated. The residue was purifi %/I)

5%&@@@ 5192 Gl H)el48 @ L7 §6. 1Hhe7 62 {d, &=9. 01 HZ 2
7pf 0qEct 9.0 1o, ﬁ‘I)e@ 08 (d, E’Eamzampn 0af, G?{R@s((dd 7=2.5,8.5 Hz, 1H),

iRy (8,“.4 o%. 9}1% L5, 523 G S PRISIOXVes @ PLP ML %%?”P’s"oL&n 5, 0.81
(t,J=7.5 Hz, 3H).
MS (ESL m/z): 486.1 (M*+1).

Example 6
(25)-2-({6-chloro-3-[4-(4-chlorophenoxy)-2-propylphenyl]-1,2-benzisoxazol-5-
yl}oxy)propanoic acid
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benzi soxazol -5 yl } oxy) propanoi ¢ acid The phenol from
Step 6 (0.38 g, 1.0 mol) and nethyl (S)-lactate (0.16

wW@200609664mD| ) was reacted accordi ng the generBLT/US2006/007740

procedure described in Step 11 of Exanple 1 to 20

give the title conpound as a white solid. "H NWR (500

MHz, CDC13) S 7.82 (s, 1H), 7.48 (d, J = 8.5, 1H),

7.42 (d, J = 9.0 Hz, 2H), 7.10 (d, J = 9.0 Hz, 2H),

7.06 (d, J = 2.5 Hz, IgH) 2 (s, 1H), 6.98 (dd, J =

2.5, 8.5 Hz, 111), 4.43 y= 7.5 Hz, 1H), 2.68 (t,
1

J =2.5 Hz, 211 .5 Hz, ,3H), 1.50 (m
2H), 0.81 (t, ) WGS\SSHZ 3H). : S |(_DESI, mz):
486. 1 (Mr+1). fpl e 6

(25)-2-({6-chloro 3 [ 4- (4- chl\argphenoxy) - 2- pr opyl pheny
[]-1, 2-benzi soxazol -5- yl }oxy) pkop ic acid 30 -47 WO
2006/ 096564 PCT/ US2006/ 007740 OO0/ d

The phenol from Step 6 of Exanpl e 0. 42 g, 1.0 nmol)
and net hy|T}(e|B)16nol aclhste@ 6(0@E11:ﬁn19e 5004 Mﬁmm&ldﬁ@éﬂﬁiﬂ €R)-

lac?a%gg)dl n,&g ltS fripol vglri?s\r/rgac ! o(%)?cﬁ g?e{%% Br(%géjdélre dem%%)dem]Step 11
of Gkingple 510 giveNRti{S@Dpharl, as EDGit8oltsl. 7. 82 (s, 1H), 7.48
‘ﬁ%M}i (500%151 2@1#&13) 7577 s, g‘i&) J7J48‘(<219J‘ Dg %‘ZIH)Z 2015 1=39 I—fdeH)

0
7119)(d J6= %g}r@d@) 30@(@5 5@@11}1&702}(‘) 1H), L@ gdqé 2Js 85-Hz51H)
4H0,(q, 0L 5 12, 68, £.68 (¢ =25 Bz, bE), 1289)(d, 1=70531,310),J. 597(n152ﬂﬂzo 81

ﬁ?mﬁsjli gHgm 2H), 0.81 (t J =7.5 Hz, 3H. M (
8 (M-+1). 10 Conpounds of Exanples 7
M&fEﬂ],ng)];ﬂS@vb(M*w‘rir)epar ed according to procedures

simlar to those described for Exanples 5 and 6.

Compounds of Examples 7 through 11 were prepared according to

procedures similar to those described for Examples 5 and 6.

Example 7
(25)-2-({6-chloro-3-[4-(4-methylphenoxy)-2-propylphenyl]-1,2-benzisoxazol-5-
yl}oxy)propanoic acid

'H NMR (500 MHz, CD,0D) § 7.82 (s, 1H), 7.44 (d, = 8.5 Hz, 1H), 7.25 (d, ] = 8.0 Hz,
2H), 7.02 (s, 1H), 7.00 (d, T = 8.0 Hz, 2H), 6.99 (d, J = 2.5 Hz, 1H), 6.93 (dd, J = 8.5, 2.5 Hz,
1H), 4.46 (q, T = 7.0 Hz, 1H), 2.66 (t, ] = 7.5 Hz, 2H), 2.37 (s, 3H), 1.63 (d, J = 7.0 Hz, 3H),
1.48 (m, 2H), 0.81 (t, J = 7.5 Hz, 3H).

MS (ESI, m/z): 466.2 (M+1).
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Exanple 7 15
(2S)-2- ({6-chl oro- 3-[4-(4-net hyl phenoxy) - 2- propyl pheny

W(l)]moi/o%sbenmsoxazol 5- yl } oxy)propanoi c aciPCTZUS1006007740

HOj(0 0 0/ 20 "H NWR (500 Mz, CD30D) S 7.82 (s,
1H), 7.44 (d, J = 8.5 Hz, 1H), 7.25 (d, J = 8.0 Hz,
2H), 7.02 (s, 111), 7.00 (d, J = 8.0 Hz, 2H), 6.99 (d,
J=25H, 1H), 6.93 (dd, J = 8.5, 2.5 Hz, 1H), 4.46
Eng%_70Hz 111), 2.66 (t, J=75Hz 2H), 2.37
1.63 (d, J = 7.0 Hz, 3H), 48(m211)
(@)@1& ghlorg-3-[47(4 sthylphengry)-2-wEpylpsnyl -k DpazisesazobS Mr1) .
y1?5X )ﬁgpmc%ggﬁl 096564 PCT/ US2006/ 007740 Exanple 8
$y 2- ({6-chl oro-3-[4-(4-ethyl phenoxy) - 2- propyl pheny!|
pr opanoic acid N HO-O O
b ....'-‘ b 7.79 (s, 1H), 7.37

-1, 2-benzi soxazol - 5- yl}oxy)
O/ \ 5 1H NMR (500:

(d, J = 8.0 Hz, H),-7.22 (d./ 5 Hz, 2H), 7.09
(s 1H), 708(d 1]/\025 iy /07 (d, J =85
Hz, 2H). 6.96 (dd,0J = 8.0 Hz, 1H), 4.84 (q,
J57.0H, 1H), 2.72 (q J He, 211), 2.67 (t, J
= 7.5 H, 2H), 1.76 (d, J = .0 3H). 1.55 (m
211), 1.31 (t, J = 7.5 Hz, 311)°tJ=7.5Hz,
3H. M5 (ESI. mz): 480.3 (Mrl). ‘Exdnphe 9
(29)-2-[(6- chloro 3-

{2-propyl-4-[4-(trifluoromethoxy)phenoxy] phenyl }
"H NMR (00 Mo CRE3)) $5-79 (5, 1H), 7.37 (d, T = 8.0 Hz, 1H), 7.27 (d, J = 8.5 Hz, 2H),

7.09 (s, 1H), 7.08 (d, J = 2.5 Hz, 1H), 7.07 (d, J = 8.5 Hz, 2H), 6.96 (dd, J = 8.0 Hz, 2.0 Hz,
1H), 4.84 (q, J = 7.0 Hz, 1H), 2.72 (q, J = 7.5 Hz, 2H), 2.67 (t, ] = 7.5 Hz, 2H), 1.76 (d, T =
7.0 Hz, 3H), 1.55 (m, 2H), 1.31 (t, = 7.5 Hz, 3H), 0.85 (t, J = 7.5 Hz, 3H).

MS (ESL, m/z): 480.3 (M+1).

Example 9
(25)-2-[(6-chloro-3-{2-propyl-4-[4-(trifluoromethoxy)phenoxy]phenyl} -1,2-benzisoxazol-5-
yloxy]propanoic acid

0]

e

'H NMR (500 MHz, CDCL,) 8 7.76 (s, 1H), 7.37 (d, J = 8.0 Hz, 1H), 7.27 (d, ] = 8.5 Hz, 1H),
7.12 (d, = 8.5 Hz, 2H), 7.07 (d, ] = 2.5 Hz, 1H), 7.05 (s, 1H), 6.95 (dd, J = 8.0, 2.5 Hz, 1H),
4.82 (q, J=7.0 Hz, 1H), 2.66 (m, 2H), 1.73 (d, J = 7.0 Hz, 3H), 1.52 (m, 2H), 0.82 (t, J=17.5
Hz, 3H).

MS (ESIL, m/z): 536.2 (M+1).
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we2@®s09s84 1H), 7.27 (d, J

15 yl)oxy] propanoic acid O HOOI N Oo/ \ O FA F
F 111 NMR (500 MHz, CDCl13) 6 7.76 (s, 1H), 7.37 (d, J

= 8.5 Hz, 1H), 20 FCWRSZ0d¢/007740
J =8.5 Hz, 2H), 7.07 (d, J = 2.

8

= 5 Hz, 1H), 7.05 (s,
1H), 6.95 (dd, J = 8.0, 2.5 Hz, 1H), 4.82 (q, J = 7.0
Hz, 1H), 2.66 (m 2H), 1.73 (d. J = 7.0 Hz, 3H), 1.52
(m 211), 0.82 (t, J = 7.5 Hz, 3H. Ms (ESI, mz):
536.2 (M+l). -49 WO 2006/ 096564 PCT/ US2006/ 007740
Ex le 10
Examplerl0 { 6- chl or o- 3- [ 4- ( 3- chl or ophenoxy) - 2- pr opyl pheny
®3)- 21({3—1:13161‘1)23 poesa;mk enoyy 0 RRANQ] |2°oeﬁ:§iéc§laz%l e/
6.9,9 O/ \ -Hf’pﬁm’}%“m S7.80 (s,
Yﬁj‘yp‘f’l’ﬁ‘?w(acfl J =85 H, 1H), 7. 36 (t, J 8.0 Hz,
1), 7.19 (dt, J = 8.0 Hz, 1 Hz, | H), 7.14 (t, J =
0 Hz, | H), 710(d_,C 2 B Hz, | H), 7.03 (ddd, J
8.5, 3.0, lOHE 1 Ndd, J = 8.5 Hz, 2.5
5
1

1H), 485(q,9‘”/=\. : 2/68 (td, J 10 =
, 2.0 Hz, 2H), 1677 (d, J 0 Fz, 3H), 1.56 (m
), 0.86 (t, J = 7.5 NS (ESI, mz): 486.1
(Mrl). Exanple 11 Cl

(2S)-2-({6-chloro-3-[4-(3-chlor oehyl phenoxy) - 2- pr
opyl phenyl ] -1, 2- benzi soxazol -5 15 Yoxy) pr opanoi c
lﬁNl\qR (500 MHz, CDCl,) 6 7.80 (s, 1H), 7.42 (d, J = 8.5 Hz, 1H), 7.36 (t, ] = 8.0 Hz, 1H),
7.19 (dt, J= 8.0 Hz, 1 Hz, 1H), 7.14 (t, J = 2.0 Hz, 1H), 7.10 (d, J = 2.5 Hz, 1H), 7.03 (ddd, J
= 8.5,3.0, 1.0 Hz, 1H), 7.01 (dd, J = 8.5 Hz, 2.5 Hz, 1H), 4.85 (g, J = 7.0 Hz, 2H), 2.68 (id, J
=17.5,2.0 Hz, 2H), 1.77 (4, T = 7.0 Hz, 3H), 1.56 (m, 2H), 0.86 (t, ] = 7.5 Hz, 3H).
MS (ESI, m/z): 486.1 (M+1).

2.
Hz,
7.
21

Example 11
(25)-2-({6-chloro-3-[4-(3-chloro-4-methylphenoxy)-2-propylphenyl]-1,2-benzisoxazol-5-

‘ yl}oxy)propanoic acid

'H NMR (500 MHz, CDCl;) § 7.78 (s, 1H), 7.37 (dd, T = 8.5, 2.5 Hz, 2H), 7.07 (s, 1H), 7.05
(d, T=2.5Hz, 1H), 7.01 (d, J = 2.5 Hz, 1H), 6.95 (dd, J = 8.5, 2.5 Hz, 1H), 6.91 (dd, T = 8.5,
2.5 Hz, 1H), 4.83 (q, T = 4.83 Hz, 1H), 2.66 (t, J = 7.0 Hz, 2H), 2.41 (s, 3H), 1.75 (d, T = 7.0
Hz, 3H), 1.53 (m, 2H), 0.84 (t, = 7.5 Hz, 3H).

MS (ESI, m/z): 500.2 (M+1).

Example 12
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C O /N HOO O\ O -

_ ~ Cl NVR (500 MHz, CDC13)
S 7.78 (s, 1H), 737(dd J = 2.5

8. 5, Hz, 2H), 7.07
W@ 3006098564 7. 05 20 (d, J 2.5 Hz, 1H), 7.01 (dPCTDUS2086/67740
Hz, 111), 6.95 (dd, J = 8.5, 2.5 Hz, 1H), 6.91 (dd, J
= 8.5, 2.5 Hz, 1H), 83 (q, J = 4.83 Hz, 1H), 2.66
(t, J =7.0 H, 2H), 2 41 (s, 3H), 1.75 (d, J =7.0

Hz, 3H), 1.53 (m 2H), 0.84 (t, J = 7.5 Hz, 3H). M

(o) RO Rl M o B EHATR]£2 BBl ytiomyyacti

agid 6- chl or o- 3- [ 6- (4- chl or ophenoxy) - 2- pr opyl pyri di n- 3-yl
]-1, 2- benzi soxazol -5-yl} oxy)acetic acid C 0 ,N O
O ON OS5 Step 1. Preparati of nmet hyl

2, 6- dlchloronlcotlnate o & s ution of

2, 6-di chl or oni cof g, 0,27 nol) in
benzene: MeCOH (7: 1 0 L) as_Added dropw se a
solution of (trime hyIS|IyI)‘ omet hane (1 Min

hept ane) until gas evolution'e
color persisted (ca. 320 n_, 1. hV.). The

vol atil es were renoved and the res 2! s purified by
chronatography on silica gel 10 elfuting with 7:1

ep Y aPieps ‘ by B3 Gitlichloronigbiitd he product as a white
S O| id. St % ?soluP fﬁmr@tﬁlblﬁ&oﬁnotﬂﬁé M(i 52 g, 027 mol) in ben%ene

2-chl oro-6 or ophenox |cot|na e Amxture o
Megil Gf]@alft)clt) vsfap meéfi@pwgﬁe gqiutgon (03] (@@e%}s,lyl)dlazomethane (1Min

héptﬁi&b okt @&edwiutlérsaea%d afld thgyaﬁ)mc)r p&@ﬁteae&n 00 mL, 1.2 equiv.).
ate

0.31.no
T e A
emhaglwﬁ%ﬂmexdme : sthylratétate tongatecthe prlodwod Awd Witk solithe
reaction m xture was then poured into water (2.5 L)

and extracted with ethyl acetate (2 x 800 niL).
Step 2. Preparation of methyl 2-chloro-6-(4-chlorophenoxy)nicotinate

A mixture of the product from Step 1 (54 g, 0.26 mol), p-chlorophenol (31.7
g, 0.25 mol) and cesium carbonate (101.4 g, 0.31 mol) in anhydrous DMF (1.0 L) was stirred
at 25 °C for about 2 h or until less than 5% of the starting material remained. The reaction
mixture was then poured into water (2.5 L) and extracted with ethyl acetate (2 x 800 mL).

The organic layer was washed with water (2 x 300 mL) and dried over magnesium sulfate.
The crude product was purified by chromatography on silica gel eluting with 7:1 hexane :
ethyl acetate to afford the title product.

Step 3. Preparation of methyl 6-(4-chlorophenoxy)-2-propylnicotinate

To a solution of product from Step 2 (73.0 g, 0.245 mol) and Fe(acac); (4.3
g, 12.2 mmol) in THF (1.2 L) cooled at —30 °C was added a solution of n-propylmagnesium
chloride (2 M in Et,0, 245 mL, 0.49 mol) over 45 min, while maintaining the reaction

temperature below -30 °C. The dark-colored reaction mixture was stirred for an additional 15
min and poured into a saturated aqueous solution of NH,CI (1.5 L). The organic layer was
separated and washed with brine (1 x 250 mL). After removal of the solvent, the crude
product was purified by chromatography on silica gel eluting with 100% hexane and then

with 15:1 hexane : ethyl acetate to furnish the title product as an oil.
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The organic | ayer was washed with water (2 x 300 nL)
and dried over magnesium sul fate. The crude product

wor®epustd | ed by chromat ography on silica gel BCTIUB2006/007740

with 7:1 hexane : ethyl acetate to afford the title
product. 20 Step 3. Preparation of nethyl

6- (4- chl or ophenoxy) - 2- propyl ni cotinate To a sol ution
of roduct frfor6n Step 2 (73 0 g, O 245 m)l) tand
als s 4 r'm ) §

-30 C was wﬂﬁﬂh@nwm&pmmﬁctqfonﬂst pmsl ng‘ﬂmﬁﬁle'fﬁtoluene (500

B 5 57T FA S et e b P 0 e

3130nlC .3 14 teenot)anv k- ac4Hl roinepelrisde Adibi additiohal 30 nen wa g5 SC) the ﬁdctlon

I: l
SRrERald D ioclq o U PRAGRIA Bieh 32 Wi Ehincre
WREsstirredai 4pqan isEpataEireRs B\‘b@lm\ﬁfhwrb@uchea%elitrxcthB@lthmblyl acetate (2 x
FHotAr) ahE Bi%%ﬁﬁ& eRfactsRRrSRAMENith 4 DRIrGEHDRItIoR LRI MBShonate
Hflg&g é Chr%?ﬁﬁg glraphﬁeon silica gel eluting wth
S5 it of oty b e oradepradgtines Purifedy chigRsiogEghy
drositiod rgeli ehhting etht7: I hear: @thyiCdcetas t@givethk £itld Brodhck a¥¥a oil.
2006/ 096564 PCT/ US2006/ 007740 Step 4. Preparation of
V6 (4 chlorophenoxy) 2 propylpyrldln 3-yl |l met hanol To
> 3 ¢ 2fprapyinRpoaml®&hyd8 g, 157 nmol)

in toI ueneA(I;}gQr otk prQRRL dpra
solution of dii sobutyl al ut%f%gﬁ@r;c]engs %30 gil?/iN

Pehyleppholing froxide (1984, molé»\tféfap@wammowum%@enate (19g,

A§ trefol)addi A madulaa elemsrqssag) in al5h1€rlontemendr(se@tnwwa55cooled with a
ce-.Co sol ut

t.u
Fhioile 6 BRHES 1%, Pre bR mtiene pits afeingyifloy gtper
@t5 Ip)ostimed é]ﬂ)é [at: 1] arrdeﬁlfemd t@Oughi arshort hath pf dlikacgel. Ramoval of the
SXERARHEAe Whd BB, ABPHALS 2 X 500 L) and or gani ¢

extracts were saturated sol uti on of

! ME?@H%)@ 103HU(sHD el 8 (Af k2.5 Hantlal 43(d, § 18.0 He,
&gl W@@@JLDQMQIJ? oRuQgucts sas 1py4.dd (@QHO?VS Hz, 21, 172 (m, 28),
?gfé pS% on silica gel elUting Wth 7:1 hexane
{%ﬁa"l ét'ale to give the title product as an oil.
NS (ﬂIem/zﬁ 2701 €&kt i on
6- (4- chl or ophenoxyL2- pr opyl ni coti nal dehyde A m xture

of the producft from Step (30 5 g 110 mol ), N

AR mmmwm&mmate (1 a3 g, 55 mol)

and 4 A npl ecul ar Si eves n di chl or omret hane
(500 ni) w2 Pbgerat %éﬁ-tﬁr%%%@rld@am %8 19 mmopig THF

(soo ihL)Ed)ofeﬁrat z7shrc »{rdaadadaa@btuﬁéh cmnmwymhm&n%iau& €106 M, 6 mL,
et Jeé %te hfsgnﬁlélg} gu%rﬁ rclhf‘oﬁ%{’ ﬂmgte Stlg'lg&lsﬁgl(%q@e Ad o) was
agtﬂect dnd the solution was warmed gradually to -50 °C over a 2 h period. The solution was
recooled to -75 °C and a solution of the aldehyde from Step 5 (21 g, 75 mmol) in THF (30
mL) was added quickly. The reaction mixture was stirred for 15 min., poured into a saturated
aqueous solution of ammonium chloride and extracted with ethyl acetate. After removal of

the solvent, the residue was purified by chromatography on silica gel to give the title product.

Step 7. Preparation of [4-chloro-2-fluoro-5-methoxyphenyl][4-(4-chlorophenoxy)-2-

propylpyridin-3-yllmethanone
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sol vent gave the title product as a light yellow oil.

"H NWR (500 MHz, CDC13) S 10.30 (s, 1H), 8.18 (d, J =
W@2@o6MkesedH), 7.42 (d, J 9.0 Hz, 2H), 7.16 2dT/US2086/007740

9.0 Hz, 2H), 6.84 (d, J 8.5 Hz, 1H), 3.06 (t, J =

7.5 Hz, 2H), 1.72 (m 2H), 20 0.97 (t, J =7.5 Hz,

3H). M5 (ESI, nlz): 276.1 (M++1). Step 6. Preparation

f
?4- chl or o-2xters bths Pradbetdsepn Hey 6 (1R AY mE1oDyNy phenyl |
théth{iforpalire NpEn @0y, 68 niolp iekRptopydtinndrinth berniteame0.70 g, 2.0

£ 0k BUERIRSL, o7 & Ral ST DNDBIPSEL 0 g

ol el reactsml mikfuerwasfdilnted with dietttyh ethen (600 thishead &ltéred Girdvigh a short

" f '
{4 s B RGRERDor b REne iy s e, The o procduc s
dispolvpd inrest THH (W ralnd 4 waten endiirsaind WikidetvebpprismmpniaBuarie
181 ih751@1p055 & @fﬁg{s@m%loﬂy tfdi’ﬁf)'nﬁl?.-"l;hg%ctﬁchl ﬂﬁa&h]%ﬂwf é’é@lﬂu’cefl em%h@ﬂ
o - nd a sol ution o e al dehyde from
%cgtfteg‘ya%da Yiibipbrjne; ¢rio¢iapd posgenstgtem Jh uaavaéaurhftsﬁdg’% y.
chifemdt@aaphi omsilitaxdelifoeziwethe tild groddt.f or 15 min., poured
into a saturated aqueous solution of amoni um
chl oride and extracted with ethyl acetate. After
Stem®\Padparafion 0ﬂ{4-chlgjqd2>ﬂuqro45 aethoxyild trimeflaydsi pliphiehyIHe-(4
&Mr%ﬁ&%—%?ﬁ%v@@ritﬁﬁ-@1v§:]ﬁle‘31§1!1ont3 Sxileve the title

product. 3p /. _Preparation_of .
[ 4- chl or o-21ixtws b ths PrRdvsidsepbiam Yy (1424 33 mmeh Rsidepmieminey
Dyd2ocBBrif @RY) 129tk Nand-sydiliiRthas e, 3H2nME) 2006HE0B6EAL)

PCT/.US2006/ Q07740 Jaxture of the duct..fr e
WG e ot o0k PRl Bl B i g wes
gpnchfratardihy restdet wapmuoifigt hyrrhyomatogrpy oo sthiengel ¢ £i0e e tige
c(%drg mmol ) and 4A nol ecul ar sieves (20 g) in

i'CFil or omet hane (200 nm.) was stirred at 25 Cfor 1 h.
The reaction m xture was diluted with diethyl ether
$600. Pidphra8bitlof d-¢Hi @6 BG4 AERBIGPheA0BNOTropyIyAkiA-30/1]-SinlettoRy-1.2-

ge] . Regval of the solvent gave the crude product.
§ product was dissolved in wet THE (200 ni,

2% wat er ) Andxtimeedthe dxinet fFonh Step 8012 (¢, 2ol L fobdivan taBonate

Min T nmol. I i he r L0
(Pl T oo 2 TS 50 R e R . TS ERE b e
Wwith etby! acktite ehdawaghesonithemateraTeakrudiipsodueisiad parifiessby

Abrhdib2sbhl ¥n sifibd QIR LG BPRYe BBt | i ca gel to give the

title product. 10 Step 8. Preparation of

[ 4-chl oro-2-fluoro-5-nmethoxy-3-(trineth

$t8p 10 PRdpeadn dfd=dhibro-3-[4-(4-chlorophenoxy)-2-propylpyridin-3-y1]-1,2-

ﬁhl or ogoq_gnotfxy) - 2: propyl pyridi n-3-yl | mret hanone oxi me A
the product fromStep 7 (14 g, 32 mol),

hydr oxy| anTieeproduct from Step 9 (4.3 g, 10 mmol) and boron tribromide dimethyl

sulfide complex (12.4 g, 40 mmol) were mixed in dichloroethane (100 mL). The resulting
solution was heated at 85 °C for 18 h. The mixture was diluted with ethyl acetate (200 mL),

washed with a saturated solution of sodium bicarbonate, dried over magnesium sulfate and

concentrated. The residue was purified by chromatography on silica gel to give the title

product as a white solid.
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hydrochl oride (22 g, 320 mmol ) and sodi um acetate (26
g, 320 mmol) in ethanol (300 n.) 15 was stirred in a

weeamboghssaube at 60 C for 72 h. The solid was fPCT/E82006/007740

off and the filtrate was concentrated. The residue was
purified by chromatography on silica gel to give the
title oxinme. Step 9. Preparation of

6- chl or o- 3- [ 4- (4-chl or ophenoxy) - 2- pr op ylﬁ%rldln Sglé-
"H-WERH500 MPlo, Gl SSboAdol =8 A kItI)AFéSéﬁ‘l é-43%d. /e %4 Bm2h),

75.405(9 J&éé%lz%m 72§grrmj b.880d yeass Hmzmrmrmes uﬁ)lz 79@ J=

d
F'ﬁwgzar%léc]t ?70@?1 \%H?s%dgﬁl(h{eg 5\/\1/%39%3 Ietr L;I acet at e and

washed with water. The crude product was purified by

%ghgr { i &teopgrr%%(_ga %g#h g{6n %&ro—é—ig‘ éégéglgorotghengv ZIDI;]&)V}DVthG-Vﬂ 1.2-

tengiftixazod-534 Jodty)aektic bdidr ophenoxy) - 2- pr opyl pyri di n-3-yl ] -
1,2- benzig 'ofﬁe?iq%ﬁ‘ﬁorgrs%g%t(oM?’T‘(ﬁ?@@ 311&}%13 g,

10 mmol ) an oron t rom
beemericeirie(@.23 g 1 mmg)) ﬁ@éoqeymma@omts(@dy Jign 1 dinerlbin S8R ffenl)
WakQBrréd-at room@nﬁ)@fﬁﬂfet fofDh. 130 r&elioH hmRArdRss chleeﬂ aﬂlth@thyﬁé'cetate

t | ut th
washis! W) vetieab| P o T P st it P o e
thdated miithr2aV NaOHI(1 .8 ehLy el hofiheresiturenvetidcidafiel vaithchcetic acid (1 mL)
a%ﬁ Q&%@{&a@éde ‘fl%e r-ggguerv9 'p%ﬁjedv‘%ﬁ) %l:ﬂ:a'tltré ﬁg%@ ¥na RF-ClS column using

romat ogra on silrca
90 B0thorcoRuinge Wi ales Esientiso By WO POUEIE0 4% acetic acid o give

ﬁ@ﬁﬁé@%%@ﬁcpmmesoﬂd NVR (500 'VHZ CDC13) 5 7 79 (d,
111 111), 43 %égz

Bk o LG i 1D, Ty 1 48 b 4y “n gl 2w,

118 (d)J =998.H, Bi1), 6261%3, 1B), 886 (0= 855( Hi,HH), L7476, 2H), 2.0 F(; J=25

85 (t, J =7.5 H, 3H. 5

& 2501057 a3 (o h 5 4 3

NS €ESThiné) ot73.2[(BE t - chl or ophenoxyL2- propyl pyri di n-3-yl ]

-1, 2- benzi soxazol -5-yl}ox)acetic acid A m xture of

the phenol from Step 10 (0.42 g, 1.0 nmol), nethyl

Byampletdt ate (0.23 g, 1.5 mmol) and cesium carbonate

1-06481080-3 J6-B1- mbﬁhehdiy%ro@ﬁ@yﬁﬂiﬂ 3-yWYAIS2-Bdnizisé @G0l 1 0OM

ﬁ%e}rature for 2 h. The reaction m xture was dil uted
Joutangic agid ot ate 10 washed with water and

concentrated. The residue was taken up in nethanol (10
m.) and treated wi 9 o(1.5 nL) for 1 h. The

m xture was acidified w c acid (1 nL) and
concentr at ed. The sidue I.fi€d by preparative
HPLC on a RP-Cl18 c@ umm usi ng /<~

The title compound was prepared according to the same procedure as described for Example

12 except that methyl bromopropanoate was used instead of methyl bromoacetate in step 11.

'H NMR (500 MHz, CDCly) § 7.79 (5, 1H), 7.74 (d, J = 8.5, 1H), 7.42 (d, T = 9.0 Hz, 1H),
7.19 (d, J = 9.0 Hz, 2H), 6.93 (s, 1H), 6.85 (d, J = 8.5 Hz, 1H), 4.66 (t, J = 7.5 Hz, 1H), 2.69
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10-100% acetonitrile in water gradient solvent system
nodified wiwth 0.1% acetic acid to give the title

W@ ooposdh as a white solid. 15 'H NMR (500 MHzpCTZDEDB§/007740

57.80 (s, 1H), 7.77 (d, J = 8.5, 114), 7.42 (d, J =
9.0 Hz, 2H), 7.19 (d, J = 9.0 Hz, 211), 6.96 (s, 1H),
6.86 (d, J = 8.5 Hz, 111), 4.74 (s, 2H), 2.70 (t, J

=2.5 _Hz, 2|—2 1.63 ( 211]])% 0.81 (t, J = 7.5 Hz,
= 7 Ny 2B PP 403 G T 146 0 2658 A1 83041 1= 7.5 H,
#1)({6-chl oro-3-[ 6- (4 chl or ophenoxy) - 2- pr opyl pyri di n- 3-

] enzi.s ol -5- yl}oxy)butanoic acid C1 o 01
lr%(E‘%{d“@? %ﬁﬁ(%ﬁﬁ Cl 25 The title conmpound was
prepared according to the same procedure as descri bed
ﬁ’%ro‘ﬁ&( yrpl e 12 except that nethyl brormpropanoate was
use nstead of nethyl bronopacetate in ste% '
RIVRE-( odlave3-[6-CheigpplEngxy F3-propylpyrdin-3-vil- k2 bereisoxpzel- 5-

2 (d, 3 =90 H, 1 7.19 (d J = 9.0
’Eé&wélf mczcélg(g 111 80(dH?] —85H§ 1H) |

4. 66 t, = 7.5 Hz, I1H) 69N 54 WD 2006/ 096564

PCT/ USZOOG/ 007740M° ,o A), 2.12 (m 2H),
1.62 (m 2H), 1.16 {t, . 0.80 (t, J =
7.5 Hz, 3H). I\/S(ESI, mz): 5 Exanpl e

14

(25) 2-({6-chl oro-3-[6-(4-chl orh oY) - 2- propyl pyrid
3-yl]-1, 2-benzi soxazol -5- yl }ox efpanoi ¢ acid Cl

01 N HO O

Step 1. Methyl (25)-2-({6-chloro-3-[6-(4-chlorophenoxy)-2-propylpyridin-3-y1]-1.2-

benzisoxazol-5-y1}oxy)propanoate

To a solution of the hydroxybenzisoxazole from Step 10 of Example 12 (2.1
g, 5.0 mmol), methyl (R)-lactate (0.78 g, 7.5 mmol) and triphenylphosphine (2.0, 7.5 mmol)
in THF (30 mL) cooled in ice bath was added dropwise diethyl azodicarboxylate (1.3 g, 7.5
mmol). The reaction mixture was warmed to room temperature and stirred for 1 h. Acetic
acid (0.1 mL) was added and the reaction mixture was concentrated. The residue was
triturated with 1:1 diethyl ether : hexane (20 mL) and the mixture was filtered through a

column of silica gel to give the title product.

Step 2. (28)-2-({6-chloro-3-[6-(4-chlorophenoxy)-2-propylpyridin-3-y1]-1.2-benzisoxazol-5-

yl1}oxy)propanoic acid
The ester from Step 1 (2.3 g, 4.5 mmol) was dissolved in methanol (45 mL)
and treated with 2 N NaOH (4.5 mL, 9.0 mmol) at room temperature for 1 h. The reaction

mixture was acidified with acetic acid (2.0 mL) and methanol was removed under reduced
pressure. The residue was taken up in ethyl acetate and the resulting solution was washed
with brine and dried over MgSQ,. After removal of the solvent, the crude acid was
recrystallized in ether-hexane (1:10) to give the title product as a white solid.

"H NMR (500 MHz, CDCl;) §7.80 (s, 1H), 7.74 (d, T = 8.5, 1H), 7.42 (d, J = 9.0 Hz, 1H),
7.19 (d, T =9.0 Hz, 2H), 7.01 (s, 1H), 6.85 (d, J = 8.5 Hz, 1H), 4.80 (q, J = 7.5 Hz, 1H), 2.69
(t, T =2.5 Hz, 2H), 1.76 (d, J =7.5 Hz, 3H), 1.62 (m, 2H), 0.80 (t, J = 7.5 Hz, 3H).
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O ANCI 10 Step 1. Methyl
(2S)-2-({6-chl oro-3-[6-4-chl orophenoxy) - 2- propyl pyri di

wo2@6phgsed, 2- benzi soxazol -5 -vl } oxy) propanoBCEBUIHOE007740

sol ution of the hydroxybenzi soxazole from Step 10 of
Example 12 (2.1 g, 5.0 mmol), nethyl (R)-lactate
(0.78 g, 7.5 mol) and triphenyl phosphine (2.0, 7.5
30 m.) cooled in ice bath was added
W&E%&%’@)dﬁgéﬁnw *Bzodi carboxyl ate (1.3 g, 7.5 15
N, xture was warmed to room
Licicamci gihes 1% h. Acetic acid (0.1 nl)

was added (al);lzi({ﬁechmaet[6{)hchhrxﬁheﬁ@<yv»a$r@@ngﬂmhr3aﬂ]ed2-

lhen?lsoxgzc'o 'g%?}n%?)%ﬂ’ﬁ%ﬂ 1 c?n'i,v;l:-zl cld I éckel\%ognpgml?({ ‘%ﬁ%ém{"ﬁr g,ﬁhalg] also been

mmedpbmhedblkswng waltigeép roeegltvieStld dn sténsPeng 1 ditbe squ@lce below
Step 2.

25) 2- 16 chloro 3-[6-(4-chl orophenoxy) - 2- propyl pyri d
Sraormalothwy) pr opanoi ¢ aci d The

ester fromStep 1 (2.3 g, 4.5 mol) was dissolved in
met hanaioz(|45 &F; and trcmgrt/led wWith 2 N NaCOH (cb,fde mL
a.(

9.0 ,gaem) f@ﬁcﬁgg@/ The r dacigion
m Xt ufje m_ and

nmet han vvas rermved un P' redHoe 5 press . The
resi duggwas taken up in cggthyl ac and the
resul ting solution was washed WI ne and

over MpSO4. After renovalz of the sol vent the C |
acid was recrystallized in ether-hexane (1: 1?()) to
gi ve t he tTad ¢ splygionaidi2p-dichlozonivoiibie asidi(1)d19.2 ki INNRn¢lbmMeOH

(8 gDkl 5O 010 byt fplibghll gy, fostyeg T 1567
temperatppe ingeagg wagiobsgrved. glhs rqsplting sqfution vs@ghceaé]ed ay 60_-°C]f05 8 - 14 hrs.
HZ v 1H), 218%eacBBn fixturd wadalowel to bl to R]I a?ﬁ tl(eq,podredzﬁl{@a

Wﬁl% 5%%%@8@&&}5@@&%8%%0&2% (%%és i W%') g W%grg algRT
Wit stilding. Alhe @fdafic daybetvinadpadte Syaihae siith st ONHEXOO 80 AL), and then

RO b R Pt Bl SRR K PRl B o

mh)mlwaqng t he compound of Exanple 14, has al so been 5
made by th§ s&%&ﬂmf@ll&&ﬂhkﬁol &tz%og 6‘695 ﬁlol,%llﬁ 38, §m§ &ﬁmnwas

steps 9 and t he sequence t eps
e %r?qr%afriperﬁméﬁqte t}éﬁr%vaeéPW@Pn ﬂ&%&f icter 00PP eoedzmwed by
£d3R1R of triethylamine (17.3 mL, 0.124 mol) at 20-22 °C over 15 min. Solid DABCO (1.6

g, 14.2 mmol) was added to the resulting solution in one portion. A temperature increase of
~3 °C was observed. A water bath was used to maintain the reaction temperature. The
reaction was stirred at 22-24 °C for 4-5 h while monitoring by LC until all of the 4-
chlorophenol was consumed, resulting in a light slurry. AcOH (2.72 mL, 47.5 mmol) and
IPA (57.5 mL) were added to the light slurry, followed by cold water (30 mL) to maintain the
internal temperature at 20-25 °C. When the water was added, a clear solution first formed,
and then a slurry of product formed. After stirring at RT for 0.5 h, additional water (86 mL)
was added over 0.5 h. After the slurry was stirred at RT for 1-2 h, it was filtered. The filter
cake was washed with mixed solvents (60 mL of IPA:H,0 = 1:1). The isolated solid was

dried in a vacuum-oven at 50 °C for 8 h to provide the product as white cotton-like solid.
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MeOH (100 nlL) was added 5.56 nL (0.10 nol) of
concentrated H2S04 dropw se. An-15'C tenperature

i ncrease was observed. The resulting solution was
heated at 60 C for 8 - 14 hrs. The reaction m xture
was allowed to cool to RT and then poured into a
fitphasbsyifdont ure containing I PAc (220 nL) and ag.
K2C03 (20.7 g in 117.3 g water) at RT 15 with

stirring. The orcgtgll c layer was sepacrpga]&ed washed with

sat. NaHCO3 (80 and t-RMgChat er The
i sol ated | PAC on uCRRTRCt sol vent
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(19.6 g of ester 095 nol), follo b‘%/h)
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20-22 C over 15 mn. Solid DABCO (1.6 g, 14.2 mol)
was abdesblitiontohmethglAdtlorog-(8-chlotopbdhoky)niostaeql 2.56D5.42A3

%&%’ﬁ %ﬁé‘ﬁ‘tﬁ %Béfﬂ? i Fﬁg eonsflgm%ﬁ% mgcﬁfgﬁistagﬁneﬁlehr%& 2.0 Min
dipthyl eﬂ@a@w@# #e8 manqly ever)2dt Thorepdtion wag pged-ab2h Gulei288C for 15
Mt oring by LC until aI | of the 4- chlorophenol was
consuned, resulting in ight slurry., AcOH

47.5 F%\f—‘&?a)cﬁ%wa%eq ‘lﬁﬂn?hsdi Wﬁg % s @lda%f&}@ant(f}%@ and diluted
Wit]gMTBﬁ (W20 mL). FEe moxvect vy sipddcbvestsatin( 3ﬁe ofganié Ryer was cut and

TRLBiDt fee Sl o OFRRED SH Bl 1% R o 4G

amcentrhted teelOghl € I3 vabime)y and 96 tmIf afivie(H wa$ ther adsled.r Thlelwhmte was
. f

%-glsn r%(.{uc«%%c tt% 699 wlhaigm du%‘&lknﬂ’é(ﬁ&? rT}ﬁm%s%eateM\@?dﬂg&ﬁgu Y&b

urry was stirre

o the polyest @atchmwepﬁ {Tep fingl gRismgaes seyhmby t h

m xed solvents (60 mL of IPA:H20 = 1:1). The isol ated

C  dried jn a vacuum oven at 50 Cfor 8 hto

o $las white cott8n ke solid. -56

V\D 2006/ 096564 PCT/cH$2006/ 007740 3. Propylation
Pr

CO2Me n- Pr MyCl N|CIZ(DPP
NaOH (5N)

MeOH

CI CI
4 5

To the solution of 4 from above was added 5N NaOH (13 mL, 65 mmol). The
mixture was heated to 68 °C for 2.5 h. LC assay showed the reaction was complete. The
reaction can also be run at 50 °C, in which case it is typically complete in 4 h. Water (90
mL) was then added to the solution at 68 °C, followed by 36 mL of 20% citric acid. The
product crystallized from the solution. Water (90 mL) was then added. The slurry was
stirred for 2h and was then filtered. The white cake was washed with 150 mL of
water/MeOH (2:1) and was dried in an oven at 62 °C overnight.
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NNOO Cad \ ad 345 To a solution of nethyl
2-chl or o- 6- (4-chl or ophenoxy) ni cotinate (12.53 g, 42.03

wornwbpand N C 2dppe (111 ng, 0.5 nol %9 in THEPCBBS2009/007740

was added n-PrMgCl (2.0 Min diethyl ether, 22.5 ni,
45.0 mol ) over %2 h. The reaction was aged at 25 Cto
28 Cfor 15 mnutes. The reaction was then quenched
with 10%citric acid solution (120 nL) and diluted 10
¢ 100 The m xture was stirred over 15
m n. The organic |layer was cut and was washed wth
10% Nadl sol uti OKBOQH,ZO m.). The organic |layer (188 nlL)
was concggrated{ o nL (1/2 vol ungy -0 i of

MeOH hen afided. The AR was ; educ ol
90 nL acttumg#ti | | atton. This repeal egﬁ@y
addi ¢cirongl timesgto . conpl ete thers A 0
MeOH. Thamd i nal vo was about 90 oOMe 15 Step 4.

Met hyl Ester Hydro (COR2CH3 0 OH NaCH (5I\I) 0 MeCH

0OC Cl® 45 To&he so utlon of 4fromabove was

added SN N?q;l(g)llﬁrou%ddao%%mmgeh’vas ggrtggcl AEthE MRS Qg(ﬂ)t 94 68

to 68 C for assa reaction
MohpilactewasThen digelvedind? Lo trmrcaimm aplydridp(TXAB0 C, in

Me%x%ﬁﬁoﬂeﬁzeh@ (6@ YPinf 344 25 WO REELRId, @olfov@d b%l\@ﬁ)%rad&lggn of

hen added to the sol ution at
Wl@@ldrﬁi‘*%érmlz@%qeivﬂ?r}@ %ﬂednala*ﬁlélng&e&aramrat&ﬁe%ﬁﬂ T Aeigtlux
donénsérivens Sﬁdch&d ﬁml thé/ﬁhcﬂfon @&Q@ hé(;iﬁite)d twas e hﬁ?tliﬁdﬂmt gnl éﬁ;lqﬁThe
and was t ere e
Sk va el sh B il S-SR Wi 88T Mot (20 )
and was dr A@@Iddltmnalrtrlﬂwemdahar@?(‘l@ olef A0 givivalenBbwassladgnd a
(ﬁgﬁﬁflgpgﬁ.\%‘%va%)%sﬁﬁgg Q(g/ tl%orZﬁ&)pcon@ngg ﬁ" he ﬁ{téhe\gﬁl heQE(@{otS% °C,

and~9L of TFAA was distilled into an ice cooled 22 L RBF. The batch was aged at 55 °C
for 4 hours. At this point the reaction had reached completion.

The reaction was cooled to ambient temperature with an ice bath, and was
then quenched into a 100 L extractor at 0 °C onto 30 L (6 molar equivalents) of 5 N KOH and
25 L (3.5 volumes) of toluene, maintaining the temperature at <50 °C for 1 hour. The 100 L.
flask was rinsed into the extractor with 2 x 2 L of toluene and 2 x 2 L of SN KOH. The
phases were separated at room temperature, and the organic phase was washed with 18 L of
IN HCL. '

The organic solution was transferred back into the rinsed 100 L vessel and
was treated with Darco G-60 (3.6 kg, 50 wt %). The mixture of solution and carbon was
heated at 35 °C for 30 min. The charcoal mixture was then filtered through a pad of solka
floc, rinsed with 8 L of toluene and vacuum transferred through a 5 uM poly cap, into a
visually clean 100 L round bottom flask, with a mark at the 16 L level. The 100 L flask was
attached to a batch concentrator and distilled down to the 16 L mark at 35 °C. At this point
the batch was seeded with 10 g of seed crystals of 7 obtained from an earlier batch, and
heptane addition began. After 20 L of heptane had been added the slurry grew thick. The
batch was heated to 55 °C, and an additional 4 L of heptane was added bringing the total
batch volume to the 40 L mark. The slurry was aged at 55 °C for 15 minutes with rapid

stirring. At this point a constant volume distillation with the addition of heptane was begun,
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/| +0~NC / O M I1llcl W 7 6 To a 100 L round
whoiobomseessel was charged nicotinic acid 5 ( 720DU82006/007740

24.68 5 Mdol), which was then dissolved in 17 L of

trifluoroacetic anhydride (TFAA).

Di met hoxychl orobenzene (6337 nL, 44.42 M) was added,

foll owed by slow addition of triflic acid (4426 m, 2

3¢ thehalcberneratigh Recorier Abdihan Yes miataedprivern Henged EYTEN

total ¥ 90Gf dfheptafORERAME kheVdiEinal 240NRM ad@ddo he Battle aht béNent
was heat ed

42 G stirred overni
FRReTT o ansoaeC BNV i TaHG0 S YRR shbaggpe
mass of 5 Tie sTurryMsARnada‘.ledtb(ﬁﬁaC atid alfolvied toasbavely cdvd togeom

equi val ents) was made, and a
t(%’é g&aﬁeatl o%%
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‘%%@ﬁaﬂé@% o 'tél\t.lénlel @ﬁe aataé @aﬁﬂeﬂ w&h&ﬁw@?my 38R hditie / 5 %

batch was a hours., At this point the
tplugne prgh t 1}?338 Pé‘ﬁl&tﬂ?d Téaﬂrﬁri%&t 7 Stas drfckonythg, kit prder ggfEeam of N, at
aidre ebnipera@iidi ent tenperature with an ice bath, and

was 15 then quenched into a 100 L extractor at 0 C

onto 30 L (6 nolar equivalents) of 5 NKOH and 25 L

$t8p 6 Demiethyletivn of 7 to@l uene, mai ntai ning the tenperature

at <60 C for 1 hour. The 100 L flask was rinsed into
the extr tor wth 2 x 2 L of toluengyagd 2% 2 L of

5N KOH, ) ph&Ses were se@%r ated a ol
d

t enper t he Olo i hase
20l Thi g gani ¢ 3ol

L of .
baclell nijo the ¥in&ed 100 L vessel” an was treated

with DaoMe G 60 (3.6 kg, 50 wt % . THE mixture of

sol ution and @garbon was heated at 35 C for 30 nin.

The charcoal mxture was then filtered through a pad

of solka floc, rinsed with 8 L of toluene and vacuum

t r ansf er r ebhtd diviouatinclean?00 MIpwioyheclaRBF wat chagged V1.3 gaf kofid 93.5

7 By du B85 Rt A {485 udld BoRur sl sddinAB 0
wbnwerdr dhe sluanwadliestedl 4 ¥ °d édipl-ip tenrhen 96 hounseank thetintg®al

t@mp&htu%e*’grﬁu%ﬁéblhz%@% Bajsahrcwas seeded with 10 g of
seed crystal s_of obt ai ned frglm an_earljer batch, and

hept ane” ad&ie S8R tb%‘ ghark bgopa pithim twvo hpurs atigr fhrredrton ympprature
Iaﬁtﬂhe@l 90 (& Fatthtt hyatigs &Woﬁd“ﬂhdihk gradidly ghtatdd baght yetew esthle, and

tgl Preb Iple%apcg %gm?q-?cl;ktierl \%ﬁaa’tllme ll‘he reac%ogtw%g St 3t 5)5d Qﬁe §j °C (Internal T)

for 24 hours

——

The batch was cooled to room temperature, filtered, and sequentially washed
with 50 mL. HOAc (displacement wash), 50 mL HOAc (slurry wash) and 5% MeOH in water
(3x 50 mL, slurry washes). The isolated product was dried at r.t. under vacuum over the
weekend.

The dry powder product was then suspended in 5% MeOH in water (100
mL) for 4 hours and filtered. The filter cake was washed with 50 mL of water and dried

under vacuum to give the final product as the free base.

Step 7. Oxime Formation and Isomerization
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batch volunme to the 40 L mark. The slurry was aged at
55 C for 15 mnutes with rapid 30 stirring. At this

w@eionI@EeL£onst ant vol une distillation wth thePemts1006007740

of heptane was begun, -58 WD 2006/ 096564

PCT/ US2006/ 007740 and the batch tenperature was

cool ed and then was mai ntai ned between 30 and 35 C. A
total of 80 L of heptane (including the original 24 L)
was added to t he batch. The sol vent conp(gl_l?liti on was

S

ri nsgg W|th 9 L of a mxture of 95 WHhept ane / 5 %
tol uene. Th® cake was then slurry washed wth 9L of 95
% heptane / 5 % toluene, and then 18 L heptane. The
product 7 was dried on the frit under a stream of N2

at  anbi ento & Kifdefaetkwundipttandlysis withaesharpbitirsh reflux 7
doRdeAsdeMBerfdofuble aﬁli"n@ro@enﬂfac@lm TRr whd cfﬁhrge&h-@fop@x@@ﬂm,l O

|
c%%r%gml&qﬁﬁo&g 84 %cha \6)6P"I§{§I6y 7&8 %%}gkg,agé mo ) and bOI'lC acid
@oaetiROX yrobt (H}’droiyléﬁﬁle DL 37.668nol) wdMhepeeedsnto 8@ fiatk. The

gac%oﬁrgh heal%gg) xHﬁ}(%g 9()-@9 °C)nPor 6(51)18511\5{% ). The slurry was

eat 0.5 hours, and the
i nternal Therpastien msecoglneémﬁém C{and transfaried indo ai 8055 exgmoigr
cbntaitit BITUsWatdr Ul B @ FeKanR 50 Wb WMEHE We&\ﬁ@deh%lﬂlé eRfdRF and
t?ihe reaction terﬁer aau dﬁ"d 20 reacheﬁj Furth

eRHE VPO e RE N HTRed grAaiionrd | sgife bt '\%"&t"ﬁ’ﬁq@‘fﬂ“ l}?‘é?ﬂ“@e\ﬁut-
ﬁ‘l’e}(ﬁsgaaicslayeﬁwds wish&l witlef0 Ipbf 20t vet YN aE 1wy ) dnid ctier with 1&L of 20

'WFI?CI(Q reaction was stirred at 95-95.5 C (Internal

4

hours. The bat(_:h was cooled to room
t enper at urBhe diganicdayst vasagtiatsdyite Ake af dogivwasyeatd andy kgof

ﬁ&R&b @%d&ﬁie?e‘&'tﬁ%ﬁéﬁ%ﬁed \6@§<hllaﬂo'é OTHQ-ca!EP@éa \((a%lrﬁﬁﬁcrd)(xflth 15L of

h) and 5% Me I n wat er (3x )é
VABRoIPe ffmis 'os SP%F@EPW&% enmxnwgly ap Léa 3%60 rC 2035 Be. -
MBFAAUI6O Y. Bvad 18€ and distilled at 35-40 °C, 28-30 in. Hg, while maintaining a constant

volume of 20 L. The final batch KF was 860 ppm water.

The resulting solution was heated on a steam pot to 93-97 °C. The reaction
was monitored for isomerization conversion. After 6 hours, the batch was allowed to cool to
ambient temperature. 200 mL of the batch was sampled for seed formation. To the stirring
solution, 50 mL of water was added, and then 1 g of seed was added, and the batch was aged
to form a seed bed. The remaining 250 mL of water was added to complete the
crystallization.

To the batch, 5 L of water was added, followed by the seed slurry. The
mixture was aged, giving a thick slurry. The remaining 25 L of water was added over 1 hour.
The slurry was heated to 50 °C and cooled to ambient temperature.

The solid was isolated by filtration. The cake was washed with 2:1 water/n-
propanol (8L, 8L, 121, 12L), water (8L), then hexanes (12L, 8L). The solid was dried on the

filter under a nitrogen tent. The E-oxime was obtained as an orange solid.
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weekend. The dry powder product was then suspended in
5% MeOH in water (100 nl) for 4 hours and filtered.

wab@e9dseer cake was washed with 50 nL of wat ePCHISR006/007740

dried wunder vacuumto give the final product as the
free base. 30 Step 7. Oxime Formation and

| soneri zation -59 WD 2006/ 096564 PCT/ US2006/ 007740 OH
On-Pr OHNOH n-Pr / I G NH20H, H3BOB NN/ C J C
Step 8.) Benzispragoleformatiopy OH 9 To a 100 L, 4-neck round
bottom flask, with nmechanical stirrer, reflux 5
condens eioH rt_pb\er rmcoupl e and nit rogen/va&uuw [i ng. was
charued - pt opanal._( L%, di hydr oqui nope et ohe
(7. kgl 89% p v, ?@Qﬂéésay kg, B N, cl
' i 89839, 13. 0 T80 stoAdy/dr 0

6Hrml) was -t hen poured into the
reaction was peated to reflux (90-92 C)O'ﬁor 6Qp .TsOH
m nutes. The reaction was cooled to 30 C and

transf err €xb 4 1004 @lidBal vessel with t@iling Coilsothéraionoupty, 8fl L

Igﬁ%g\é@/v?cruum:l’rﬁetk' vx%f I\Q}@% %ﬁ“}ﬁn{} gaxlrd tﬂé o%g Eio%%lk% Egéjl QSag?cg,

ract or an e mxX was Vi

i real). okke dark rogwe solugion Wh%c‘@@@tt‘bﬁf}s a@| U BIJ@ 10kg, e1|6 6\5/35)1) was
ML d in t 6V orBbrd %Oérqolnﬁiﬁﬁés Wag réieedi8chs Wedd bt B0 dCofor 2Rout %0

NaCl (aq and t hen th 18 0/
The or ganf@’elr%i’ﬁté?n %%’g‘?’acr@{a H’Q\ﬁl%hl\@ lgl?ﬁé’@é?gffﬁi and the
suttibatves @pdfot 1 hgurof 15 DARCO G 60 and filtered through

a bed of aflg ri i £ 6L '
or " Mree. THESHRRn T oE B A, ¥yl ARESS bk S50t Brophoric
aplwas dddad witly vizorobs sitrri®s - Afier tilipg-tikoboittom aggeouslayer was cut.

ﬂk%?%ﬂﬂ'la;&ﬁ@ask}asﬂ@%mﬁwat@ﬂ@o g, 9tsiNihnact @tz 220 i@ 1o H;PQ, (20

E%PP e nmaintai ning a constant vol une
Dipthen 16rwi2e KHaRs (hak ch KF was 860 ppm water. The

r esul Thielhgtch QlatiétirRA Wil 1A DARANGIH0FErEIhddey. The ndu fvas
N T T N T R

cool The filtrate was fed into a 100 L round bottom flask equipped with mechanical
stirrer, thermocouple, and nitrogen inlet, and was attached to a batch concentrator. The batch
was fed and distilled at 35-40 °C, 16-20 in. Hg, maintaining the batch volume at 20 —25 L.
EtOAc (40 L) was then fed and distilled at 35-40 °C, 20-23 in. Hg at a constant volume of 15-
20 L.

To a 100 L cylindrical vessel with heating coils were charged EtOAc (20 L) and
TsOH/H,0 (2.304 kg, 12.11 mol), and the mixture was heated to 35-45 °C to dissolve. The
acid solution was fed into the isoxazole batch with further distilling, maintaining a constant
volume of 25 L. An additional 20 L of EtOAc was distilled to azeotropically dry the mixture.
A slurry began to form, and it continued to thicken on addition and concentration. The final
KF was 400 ppm water. The batch was heated to 60 °C and allowed to slowly cool to
ambient temperature overnight.

The solid product was isolated by filtration. The cake was washed with EtOAc
(16L), then with MeCN (24 L), and was dried on the filter under a nitrogen tent. The

benzisoxazole tosylate was obtained as a pale yellow solid.
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and the batch was aged to forma seed bed. The
remai ning 250 nL of water was added to conplete the
crystallization. 25 To the batch, 5 L of water was
added, followed by the seed slurry. The m xture was
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50 C and cool edzto anbi e%mterrper at ur &’ e solid was
i sol at ed by fl_ld/t\r\[?foi\/bn cake was Wasloed with 2:1
wat er/n- propanol{ (8L, 8EtN12L, , wat er (8L), then
hexanes (12L, 8L)- The dWBCO was ed on the 30
filter under &Mitrogen tent. The E-oxi'®e was obt ai ned
as an orange solid. -60 WO 2006/ 096564 ,
PCT/ US2006/ 007740 Step 8. Benzi soxazole formation OH
NOH n- Pr Cro\e $0 IPRBF w4s Added 1)50jki| R-ipethyl 2actates @RicEm@athen /
Alssof;led Q2 Etéwc @. fﬂ with i §£31ég %va’ahﬂ)ﬁ@e th&wtéms c6&kd ¥R REko 6

cooljng ¢ her rocoupl e,
r¢|t @&éﬁ?‘\?ﬁ’éﬁﬁ}’f?ﬁ‘?ﬂt@t%‘mﬁﬁg char ged THE (23 L) and the
oxi ne (4. gﬁﬁBKQ 242 §aid aRgdlantig, (3.010) ¥ore RBJayately Higsoliat kn the

15 B RREA 08 oG R Ghted gl bl Mol i embfiaiie
edarc 2} Wh Thescagimdvaatageds h atGo@n fepperhtung Uk mild iempdsaat dadayed
é@%ﬁl gzﬁs e %@hft@slgéy t-‘g%‘na Qflﬁg ghe%d(lhhoﬁ’vas added, and

uti on was age To the reactlon
35 L of MrBe SObextragior taf rwateaﬁraﬁ L sf 1O vprugdded with stirring.

WaRSs BL) Was aa@dddo me kR cidtRekeWahdthY bPRIsRUSIuGbA Whd th@isferred to

Af t S ? t'bg; ve vgas gﬁll:éltae ]ﬁhy gvgt.éz(PA o E}\)Ié@s.ﬁlag éxﬁact%lgl%vas
Mm I_((ff 2N RO, biingitghthd B0 4x‘c(32fi)on \to)u,metth a0 L1 Thav¥baction was

SR IOt dHobpasf 0 RRC inIBTRE WAL SO i F:5 K¢ QhacPlf¥din 151

ure
oy G INgHCSh (aah f Thelorzanig splutiohees thmtran@fsmwo wieathplasfic|carypys, and

MBBver Na,SO, (5 kg) in the carboys.

The batch was then filtered through a 20 uM poly cap filter into a Buchi
rotary evaporator, yielding the product'as an oil containing residual ethyl acetate (3 wt%) and
700 PPM water. The batch was transferred to a container and was stored in a cold room until

it was used. The product had an ee of 98.2 %.

Step 9. Methyl Lactate Attachment
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The filtrate was fed into a 100 L round bottom fl ask
equi pped wth nechanical stirrer, thernocouple, and

woRaosogsEH | nl et, and was attached to a batch PCT/US2006/007740

concentrator. The batch was fed and distilled at
35-40 C, 16-20 in. Hg, maintaining the batch vol une at
20 - 25 L. EtOAc (40 L) was then fed and distilled at
35-40 C, 20-23 in. Hg at a constant volune of 15- 20
20 L. T®-aNOO- cyI i ndri cal vessel _H" helft'i ng coi | s

| nt,0 the
i soxazolGs bat ch with furttsef aiméillif mai nt a| ning a
constant volume of 25 L. An additionalCod® L B3 Et OAc

was distilled to azeotropically dry the mxture. 25 A
slurry began to form andoH-Ncomtrrnued to thicken on

addi ti on and concentrati gAa e dj nal lwas 400 ppm

wat er. The batch was hea ONCI | owed to

slowmy cool to anbiemi "ty Are” OVer ni ght. The

solid product was isol at ed\f{/ filtration. The cake was
washed with EtCAc (1 6L) N t,1 MeCN (24 L), and

was dried on the filter under a n| rogen tent. The 30
benzi soxazbd £100dsBBE wes akisd bivziaoyaeae a)sylate pae7kgel meles), then
Iéz@dg, gowaé %s. ’y“f?g 290R449 Q&ﬁt‘ﬁeﬂ)gr 1 H%&QGA Ql%?égthe% Ghs @d‘f\ed The

te Tos te Fortmation
rmtlep W %Ne for bARtDapd the rrmurems éeaaeﬁeﬂ m@sﬁa%gndgaﬁe dlhe
slurfaﬂnd@@oaemtdm kC a6 iRl tatddbdte V2.8 e N Mokk)SERli®d. The

Et OA th i de, The .
ARER e Br 20 4 bt FIREC oo S0 SR T sbton vas
added 200t MBI andi38 Livgld vidABCThd @A@werpr waschddedi te troydrataithealight

@Eﬁta%ln Hﬂ]de@ﬁéhg].%i GRELHLE Lv‘éredagf‘tzftgd 1%? fo }n[}.st he 7.5 L of

tion 0O L vessel,

mai nt ai ni nHpetrpisturesygs drengierrad to béBQlveyindricalrypssel, @ad i agditional

IRMPOE Gnd30L 8d1d HaRMWEE IRRUATHE Byerwiie Itk 4@ tmq%o% Ryer was
del ayed 10 exotherm was s white slurry fao

A med
bagk ?)Wactteﬂ with Ay LMERE. The com%med organic layers were washed w1th 18L 2%
NaHCO:;. The final organic layer was fed with concurrent distillation into a 100 L RBF and

solvent switched to acetonitrile. The batch was kept at 25-30 °C to prevent crystallization.
The batch volume was adjusted to 45 L with acetonitile, and 36 L water was

added slowly (product crystallizes after 4 L water is added). After overnight aging, the batch

was filtered, and the cake was washed with 10 L 1/1 MeCN/water. Solid methyl ester S-13

on the funnel was dried with suction under nitrogen flow for 4 days.

Step 10. Hydrolysis and Final Crystallization
In a 50 L cyclindrical vessel, the methyl ester S-13 (2.3 kg) was dissolved in

12.5 L MeCN and mixed with 10 L. IN NaOH. The solution was aged for 2-3 hrs at ambient
temperature. Toluene (25 L) was added, followed by conc. HCI to bring the pH to 2-3 (0.85
L). The resulting layers were separated. The organic layer was washed with 15 L brine and
dried with Na,SO, and 0.7 kg Ecorsorb C-933. The slurry was filtered and the cake was
washed with 10 L toluene. In a 100L RBF, the filtrate was batch concentrated to 15 L.
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To a 50 L extractor 4 L of water and 3 L of Et QAc were
added with stirring. Wter (3.5 L) was added to the

w0 e@eMYaM vessel , and the bi phasic sol uti on waBCT/US2006/007740
transferred to the extractor. The vessel was then
rinsed with 4.5 L EtOAc. To the stirred extracti on was
added 7.5 L of 2 N HC, bringing the total extraction
volunme to 40 L. The extractlon was 15 Edlo m n and
phase sepalhgtaigh valnme Fryhen tdiysed AShEHL Jrlvgrehe groducgy The
BARN &fas B&MEbAlH SO °c1 and 56 Df)f lﬂetﬁfyll}ﬁwﬁ%né 243 adddd& 50rgamhEhbatch

sol ution. was th erre

T GG R e A A R T

THedatohtvadcooded stdwdytofambieat EﬂhpetrlammL(gfbual @inupet gaglep) Eld

S 43,1 £ LA B P I
faxthey tavebier GrpORPPMENAB dIs. Ifr‘M@ aged %ﬁtah,a% Glransferred

to a cont ama%tcﬁwasme@ta&mgcdke“aseveéh@dwa%mtfnh it
used. product had an ee of 98.2 %

%bsﬁwcloh%f@fl%{foéuem theaieiitl ofgnetiigsysioberens doew icPonthe fittr
RIS OR/i#0zen Ao dverilightamd WasRhendransfiirdd tb b viduumMven
[ Ll Gl oqusoﬂ Me 10 C2Me (S)-13 O N n-Pr
apd dyied Withyiupeqn TSN OVEBERE copH (S)- 14 To a 100 L RBF
was added Gempowwdzivltes ahwyy preperation (B begised @ anontesediate
g@% &9@5 then 25 L
%IE/SI?%HA Sl ght exo%lﬁlgﬁ %Sglggedﬁg E%gin%% 12aq?(e]:lactl on was
stirred fdromppupdsin Expeplesa thpughuddelpicvaepapedpogiding to
RbRAAEs ddalto Wdse dd@ived $dr Brinipl¥aiR 608l ed to <30 C, and
the lactate tosylate 12 (2.8 kg, 11 nol es) was added.
The mixture was stirred for 2-4 hrs until HPLC showed
Efadpletthver sion. To the reaction was added 20 L MIBE

%@d ?‘g'&ﬂo 5?6'}{@{1%&@}%—%0 f]?kn% gﬁ%ﬁ?ﬂ. ﬁ%%%ﬁ&alzoz}\?ér s

YVAQXE) Pagpancie @fddfor 10 min.

'H NMR (500 MHz, CDCL;) § 7.81 (d, J = 8.5, 1H), 7.80 (s, 1H), 7.21-7.26 (m, 2H), 7.15-
7.20 (m, 2H), 7.00 (s, 1H), 6.81 (d, T = 8.5 Hz, 1H), 4.79 (q, J = 7.5 Hz, 1H), 2.76 (t, = 2.5
Hz, 2H), 1.76 (d, J = 7.5 Hz, 3H), 1.67 (m, 2H), 0.81 (t, J = 7.5 Hz, 3H).

MS (ESL, m/z): 471.2 (M'+1).

Example 16

(25)-2-{[6-chloro-3-(6-phenoxy-2-propylpyridin-3-y1)-1,2-benzisoxazol-5-yljoxy} propanoic

acid
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The m xture was transferred to a 180 L cyclindrica
vessel, and an additional 10 30L MIBE and 30 L cold

waioendeses e added. The | ayers were cut and thePEUSIHOG007740

| ayer was back extracted with 25 L MIBE. The conbi ned
organi c layers were washed with 18 L 2% NaHCO3. The
final organic layer was fed with concurrent
distillation into a 100 | RBF and solvent switched to
acetonitrile. The bat ch at 25-30 C to prevent
crystallization. The was adjusted to 45 L
W th acetonitile, an 36’vaate 15 added slowy
(product crystallizes after 4 ter is added). After
overni ght aging, the batch wa§ fiNtered, and the cake
was washed with 10 L 1/1 MeCN waller. .Solid net hyl
ester S-13 on the funnel was drih suction under
nitrogen flow for 4 days. Step 10. Kydrolysis and

Fi nal Cryst allization 20 In a 50 L cyclindrical

vessel "the neth ester S-13 $2 3 kg) was di ssol ved
MR8 UPRAIORCLN AT B oot o (6 58 NGO T8 1, 21),

$.99 |111-0815 WasI oLk (P = %sihmﬁ ato2 (TR Bis2 (aeﬂm@s at U, 4.80

To gggk( @ﬁ%@%fg%%&f%%m %78?% Sﬁgu?ﬁ} 1§61 yggﬁ 0.82 (t, T =

MH@ HHparated. The organic | ayer was washed with 15 L

RGBS ARSI Mias 17 cored and e cake was 25

washed with 10 L toluene. In a 100L RBF, the filtrate
E\@ﬁn}h@i‘ﬁh concentrated to 15 L. -63 WO 2006/ 096564
g}? 6/ 007740 . The ba&ch vol une was. t hen adj ust ed
@28)_% i&?%% -16-61-ehdorephegonp ddupyipyridRa bkt ¢ feRriexarelt-ed
$100:55brépandieaki®6 L of met hyl cycl ohexane was added at 50
C. The batch was seeded with crystals fromearlier
batches after 18 L of ggethyl cycl ohexane was added.

The batch was cool ed sl @ oy@nbi ent tenperature
(about 10 mn perHﬁng

eld 5, crystalline
product S-14. The tch becane\ t at around 39 C
The batch was cool € further(to\anbi ent tenperature
over 4-8 hrs. It was aged a tdtalN of 16 hrs. The batch

was filtered, and the cake was We th 10 L of 4:1
nmet hyl cycl ohexane/ t ol uene, then %@\
nmet hyl cycl ohexane. It was dried on Iter pot

under vacuum and nitrogen flow overni ght, and was then

i ORS00 P Cu BTN B TastRact0 A0 File o w2

pileplaf adiodie, 2Ry 7i0é () 3HY 6 (dd = 1§ He,néllj 480e(q, I 1 758k i), 2.69
LS S
oo Tk 28, 1N 9 M 36 oy SO B0 vt S
Msng%@@)ﬁééKMﬁ -to procedures simlar to those
descri bed for Exanples 12 to 14.

Example 18
(28)-2-({6-chloro-3-[6-(4-cyanophenoxy)-2-propylpyridin-3-y1]-1,2-benzisoxazol-5-
yl}oxy)propanoic acid
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(25)-2-({6-chloro-3-[6-(4-fl uorophenoxy)-2-propyl pyrid

WO p008/0945p4 1, 2- benzi soxazol - 5- yl } oxy) pr opanoi cP@DUS20@$/007740

Ol, HO-OOSN O/ 20 F "H NWR (500 MHz, CDC13) S
7.81 (d, J = 8.5 1H), 7.80 (s, 1H), 7.21-7.26 (m
2H), 7.15- 7.20 (m 2H), 7.00 (s, 1H), 6.81 (d, J
8.5 Hz, 1H), 4.79 (q, J = 7.5 Hz, 1H), 2.76 (t, J
2.5 Hz, 2H), 1.76 (4, % Hz, 3H), 1.67 (m 2H),
0.81 (t, J = 7.5.45z,23 Sl, mz): 471.2 (M++1).
25 Exanple 16 (25)]1/2-\
[ 6- chl or o- 3- ( 6- phedoxy- 2-pro
soxazol - 5-yl ] 6xy} propanoi c N-64 WD 2006/ 096564
PCT/ US2006/ 007740 CI / N \ sNN O '"H NMR
(500 MHz, CDA3) 5 7.80 (s, 1H)© (d, J
111), 7.47 (t, J = 8.5 Hz, 2H), €N
IH, 7.25 (d, J = 8.5 Hz, 2H), 7.02 (s, 1H) 682(d,

J =85H, 1H, 4.805 (q, J = 7.5 Hz, ét,

BII‘HVIB(Q)OI-MHZZCFH)Cla)ﬁW(@dT §.51H)57. B (s, 131—])77 (dBB (9r9i z, 2H),

723“})((1 e §8l—l(zt2H)‘r]7 011 (7s7115) b8 (B8 M, (E$la.820,2)= 7.4 B3; B1), 2.71
§ J= ZgHz 2 AT6 (&, 7=7.5 Hz, 3H), 1.63 (m, 2H), 0.81 (t, I = 7.5 Hz, 3H).
MS (ESL m/z): 478.22 (M'+1).

ridin-3-yl)-1, 2- benzi

Example 19
(25)-2-({6-chloro-3-[6-(4-chlorophenoxy)pyridin-3-yl]-1,2-benzisoxazol-5-y1} oxy)propanoic

acid

'H NMR (500 MHz, CDC;) 8 8.9 (s, 1H), 8.39 (d, J = 8.0, 1H), 7.80 (s, 1H), 7.46 (s, 1H),
7.40 (d,J = 8.5 Hz, 2H), 7.12 (d, J = 8.0 Hz, 1H), 7.10 (d, T = 8.5 Hz, 2H), 5.02 (q, I="7.5
Hz, 1H), 1.77 (d, T = 7.5 Hz, 3H).

MS (ESL, m/z): 445.0 (M'+1).

Example 20

(25)-2-({6-chloro-3-[6-(4-chlorophenoxy)-2-propylpyridin-3-yl]-1-methyl-1H-indazol-5-
yl}oxy)propanoic acid
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10
(2R)-2-({6-chl oro-3-[6-(4-chl orophenoxy) - 2-propyl pyrid

WO pe08409d5h4 1, 2- benzi soxazol - 5- vyl }oxy) pr opanoi CPEL/US200$/007740

Ol HOr, ON O/ \ C 15 "H NWR (500 MHz, CDC13)
6 7.80 (s, 1H), 7.74 (d, 5, 1H), 7.42 (d, J =
9.0 Hz, 2H), 7.19 (d, J Hz, 2H), 7.01 (s, 1H),
6.85 (d, J = 8.5 Hz, 1H), 4.80 (q, J = 7.5 Hz, 1H),
2.69 (t, J =2.5 Hz, 2 .76 (d, J =7.5 Hz, 3H),
1.62 (m 2H), 0.80 (&, 3H). MS (ESI, nlz):
486.9 (Mr+1). 201
(25)-2-({6-chl oro-3}[6- (4 cyan gxy) - 2- propyl pyri di
n-3-yl]-1, 2- benzi sdkazol - 5- y}oNy) propanoi ¢ acid -65
V‘D2006/096564 PCT/ US2006/ 007¥40" CI OHO-O ON O/
CN '"H NWR (500 MHz, CDC13) S 7.83 J =8.5 1H),
7.82 (s, 1H), 7.77 (d, J = 9.0 &@07 37 (d, J =
9.0 Hz, 2H), 7.01 (s, 1H), 6.98 (d, 5 1H),
4.82 (q, J = 7.5 Hz, 1H) 2.715(t,J:2.5 Hz, 2H) ,

I &

107 2 W /L =

g(;ét@l 12&@@&9 kehl or o- 3-[ 6- ( 4- chI or ophenoxy) pyr [ d| n- 3 yI ]

1, 2- benzi sRXAgRdr o?’cﬁélk}etoﬁé(%&ﬁrs%mmamﬁg 1@&18% g, 2.0 mmol) and
methylhydrazine (0.18 g, 4.0 mmol) in DMSO (10 mL) was heated at 80 °C for 1 h. The

mixture was diluted with ethyl acetate, washed with water and dried over magnesium sulfate.

After removal of the solvent, the residue was purified by chromatography on silica gel to give

the title product.

Step 2. Preparation of 6-chloro-3-[6-(4-chlorophenoxy)-2-propylpyridin-3-yl]-1-methyl-154-

indazol-5-ol

The compound from Step 1 was treated with boron tribromide
dimethylsulfide complex according to the procedure described in Step 9 of Example 12 to
give the title product as a solid.

Step 3. Preparation of (25)-2-({6-chloro-3-[6-(4-chlorophenoxy)-2-propylpyridin-3-yl]-1-

methyl-1H-indazol-5-y1} oxy)propanoic acid, sodium salt
The phenol from Step 2 (0.43 g, 1.0 mmol) and methyl (R)-lactate (0.16 g,

1.5 mmol) were reacted according the general procedure described in Step 11 of Example 1

to give the title compound as a white solid.

"H NMR (500 MHz, CD;0D) § 7.83 (d, J = 8.5 Hz, 1H), 7.71 (s, 1H), 7.42 (d, J = 8.5 Hz,
2H), 7.18 (d, J = 8.5 Hz, 2H), 6.98 (s, 1H), 6.86 (d, J = 8.5 Hz, 1H), 4.40 (m, 1H), 4.07 (s,
3H), 2.71 (m, 2H), 1.59 (4, J = 6.5 Hz, 3H), 1.55 (m, 2H), 0.75 (t, J = 8.5 Hz, 3H).

MS (ESI, m/z): 500.2 (M'+1).

Example 21

(25)-2~({6-chloro-3-[6-(4-chlorophenoxy)-2-propylpyridin-3-y1]-1H-indazol-5-
yl}oxy)propanoic acid
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c O HO-00 ~-N O/
8.9 (s, 1H), 8.39 (d
W@ 2006098564 15 7.40 (d
(d

(

"H NWR (500 MHz, CDC13) S
: 8.0, 1H), 7.80 (s, 1H), 7.46
, 8.5 Hz, 2H), 7.12 (BCT/TS2606/007740

8.0 Hz, 1H), 7.10 : 8.5 Hz, 2H), 5.02 (q, J =
7.5 Hz, 1H), 1.77 (d, J =7.5 Hz, 3H. M5 (ESI, nm2z):
445. 0 (M++1). Exanple 20 20
(25) 2- ({6-chl oro-3-[6-(4-chl orophenoxy) - 2- propyl pyri d

3-yl]-1-nethyl -1H i ndazol -5- yl}oxy) propanoic acid
-66 WO 2006/ 096564 P_Cﬁ Qo6 007740 CI NHOI /N YO
O/N O/ C Stgp L 3
6-chl oro-3-[6-(4-¢C p
5- nmet hox1- net hyl -@aH i ndazol
ketone from Step 7 of Exanpl &
and net hyl hydrazine (0.18 g, & [) in DVSO (10
nm.) was heated at 80 C for 1 h.oﬁ%ture was
diluted with ethyl acetate, washe thclwat er and
dried over magnesium sulfate. After renoval of the
sol vent, the residue was purified by chronmatography on
silica gefhd @tlcgdomourtdh@spteparedwmgwtng thie(paige pyocgriure as

Pr etﬁ? g(%gﬂ h % 2 Xsm% P}(’)drr%(% e érhsge)z(ld of methyhydrazme in Step 1

ridin
oo OnS ey 3, S Y S b,
2H), 7.15 (d, J = 8.5 Hz, 2H), 6.92 (s, 1H), 6.85 (d, J = 8.5 Hz, 1H), 4.40 (q, T = 6.5 Hz, 1H),
271 (m, 2H), 1.59 (d, J = 6.5 Hz, 3H), 1.55 (m, 2H), 0.80 (t, J = 7.5 Hz, 3H).

MS (ESL, m/z): 487.2 (M'+1).

c
J
J
J

A éolution of the
(0.86 g, 2.0 nmmol)

Example 22
(28)-2-{[6-chloro-3-[6-(4-chlorophenoxy)-2-propylpyridin-3 -yl]-1-(methylsulfonyl)-1H-

indazol-5-ylJoxy}propanoic acid

To a solution of the title compound in Example 21 (49 mg, 0.10 mmol) in
THF (1 mL) cooled with an ice bath was added sodium hydride (23 mg, 1.0 mmol). The
solution was stirred at 0 °C for 30 min and methanesulfonylchloride (0.077 mL, 1.0 mmol)
was added. The reaction mixture was warmed to room temperature and quenched with brine
(2 mL). After addition of ethyl acetate (5 mL), the organic layer was separated and dried over
MgSO, and concentrated. The residue was purified by preparative HPLC on 2 RP-C18
column using 10-100% acetonitrile in water gradient solvent system modified with 0.1%

acetic acid to give the title compound as a white solid.
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The conpound from Step 1 was treated wi th boron
tribromde dinethylsulfide conplex according to the
w@eoeesisoe described in Step 9 of Exanple 12 tBCT/LS2006/007740
give the title product as a solid. Step 3. Preparation
of (2nL2_({6-chl oro-3-r6-(4-chl orophenoxy~2-propyl
di n-3-y1l1-1- nethyl-1Hindazol -5-yl } oxy) propanoi c
acid, sodiumsalt The phenol from Step 2 (0.43 g, 1.0
HNVIR (S00MHBIGROD) R)7-334ditTat 5 He, 118, 182 (s20D17.53 uho k) H,
HBI P2 £aﬂ 84 9 sl o 805 % ﬁﬁf6@9'@@'&@48 mgq@ﬁwﬁ @eﬁsssﬁlﬁdlﬂ)
0 give the titl ecorrp
AT, 5 2 R 50 Tl ¥ ctteny i TGS (g1 e 8.
ﬁs?stlzmmsg(ws (s, 1H) 7.42 (d, 3 =85 H, 2H),
8.5 Hz, 2H), 6.98 (s, 1H), 6. 86 (d, J =
8.5 Hz 1H), 4.40 (m 1H), 4.07 (s, 3H), 2.71 (m
}%&d)nple12359 (d, J =6.5 Hz, 3H, 1.55 (m 2H), 0.75 (t,

@?ﬁgﬁz4'§%ﬂuo§weh2%ﬁpﬁ’e§yﬁ-'§§1'aphtfi91}z&'y)p§o%9n&c (MH+1)

(25)-2-({6-chl oro- 3- [ 6- (4- chl or ophenoxy) - 2- propyl pyri d
i n-3-yl]-1H i ndazol - y) pjopanoic acid -67 WO
2006/ 096564 PCT/ USZOO 4 [ N\ HO\ I /N
)TI~OO0OXN OC Theg title concb%"hd was prepared by
following the same prgeedure as 5 described for
Exanpl e 20 usi ng hydre i nstead of nethyhydrazine
in Step 1. '"H NWMR (5003 CD30D) S 7.73 (d, J = 8.5
Hz, 1H), 7.62 (s, 1H) : (d, J =8.5 Hz, 2H), 7.15
(d, J =85 H, 2H), € 97 1H), 6.85 (d, J = 8.5
Hz, 1H), 4.40 (g, J = 6

CBEEN111),  2.71 (m 2H),
1.59 (d. J = 6.5 Hz, 3H), 1.55 (m 2H), 0.80 (t, J =
7.5 Hz, 3H). M5 (ESI, mz): 487.2 (Me+l). 10 Exanple
Scheme 3 provides an overview of the synthesis of this compound. The synthesis is

described in detail after Scheme 3.
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(2S)-2-{[6-chl oro-3-[6-(4-chl orophenoxy) - 2-propyl pyrid
in-3-yl]-1-(nmethylsul fonyl)-1H

w0 pabanodseh- yl | oxy} propanoic acid 0 ON CH3 ClPCT/US2006/D7740
O OONOO\N 15 C To a solution of the title
conpound in Exanple 21 (49 ng, 0.10 mml) in THE (1
m.) cooled with an ice bath was added sodi um hydri de
(23 mg, 1.0 mmol). The solution was stirred at 0 C
for 30 min and net hanesulSawepiechl ori de (0.077 nL, 1.0
mmol ) was added. The reaction mxture was warned to
room tenperature and quenched with brine 20 (2 niL).
After additiaon of ethyl acetate (5 nlL), the organic

@ was s&par 8d hed oVRAQ refiyS04
Rcentrated.The' re - ed bywp Lve
PLC oné 3RP%?1§/ col usi n%kgtl%d-x nI(EJ‘O% ace itrile’in
ter gradi emtNyol vent  system nodified with 033%
ace¥fc acid to give the %/IH e conpound aHOR2 \WFHhtre,Pd,
solid. -68 WD 2006/ 096564 PCT/ US2006/ 007240 l NECRVR
(500 MHz, CD3OD) S 7.83 (d, J = 8.5 Hz, @9 ,Y THBROS,
53 (d, J =8.5 Hz, . 2H), 7.25 (d, = 8.5 Hz,

J= Gonly 7 @ &?d,

) Rropanoi ¢ acid OLAQRH

r view of the sVﬂt @
e 35

0O F 10 SchenecBoprovi des
of this conmpoundsa The
F

g ‘ OH % g ‘ O/L002iBu g E OJ\COZH
iB
HO™CO,iBu NaOH
‘ DEAD, PhgP O O
as s as
F F F
3-8

3-7 Ex. 23

Step 1. Preparation of Compound 3-2
Triflic anhydride (1.05 mL, 6.25 mmole, 1.1 equiv.) was added drop-wise to
a mixture of 7-methoxytetralone (Compound 3-1) (1.0 gr, 5.68 mmole) and 2,6-di-tert-butyl-

4-methyl pyridine (1.28 gr, 6.25 mmole, 1.1 equiv.) stirring in methylene chloride (28 mL,
0.2 M) at 0 °C under an atmosphere of nitrogen. After the addition was complete the reaction
was warmed to room temperature and stirred for 30 minutes. After this time the reaction was
diluted with ethyl ether (100 mL) and then was washed with saturated NaHCO; solution
(1X), H;0 (1X) and brine (1X). The organic layer was dried over MgSO,, was filtered to

remove drying agent, and the solvent was removed under reduced pressure to provide a crude
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described in detail after Schenme 3. -69 WD 2006/ 096564
PCT/ US2006/ 007740 Schene 3 Tf20, CH2CI2 | ~ DDQ,

WO 2dob0%656600CH3 OCH3 / OCH3 di oxane O N OIf ONPCBUS2086/107740

|-C 3-2 B(OH)2 (Ph3P)4Pd, i Na2C08, CHO THF/ Et OH

BrMy ~ zj ~' ~" OCH3 TPAP, NMD, OCH3 F OCH3 CH2Cl2 HO
CHO O 3-4 36 F 35 FBBr3j OHHO CX®iBu OCRiBu
201CO2H NaOH DEAD, Ph 3P OO0 FFF 3-7 3-8 Ex. 23
ofl. Shepude oiPveyparified orSiof cldingvitnixaney/ethy] dcptpig (gradient elution,
9§’3W§6 B@%%&e@énﬂli‘undﬁﬁ?aﬂ%' e, 1.1 equiv.) was added

dr op- net hoxyt et ral one

g@g\@mmz OPQl9 7¢ G, 4 B3¢ @51 dyfep H), 6.83 (11, dd, 2.6, 8.3
}%)Gsoisl(metrlwm} ylss (7, R Leelpw § Hiye.s8 LIRg)gr, 6. 25

1.1 equiv.) stirring in methylene chloride (28
rrL, 10 0.2 M at 0 C under an atnosphere of nitrogen.
S@éﬂ?ePaebhteticaddiGoimmnd/as3 conpl ete the reaction was
warmnmed to [ i !
At or t hi <A R FRBELA HIBCANS (R0 iy (7} Lol Ah DD PR me,

GOASR@ImAIa 00 aqiy.) aeelirredn Gieeanadd el (24MD) &aeiipdorep Br. Afir
tfl\f@ m&QAcHSﬂ WS co(»ll:aQo’ roJﬂg Qn(p@&ur@ﬁhdi filfekda8hiohgh)a bedEsilica.

Thebge e PR RO DR EE SO R T e Ot P it eshes

weRdlttmechtipted sader fedticed presatirelie affotirdoehpound 3-3 as a light tan oil that was
used without further purification.

"H NMR (600 MHz, CDCl,) 7.81 (1H, d, 9.0 Hz), 7.80 (1H, d, 8.0 Hz), 7.44 (1H, d, 7.8 Hz),
7.34 (1H, t, 7.9 Hz), 7.32 (1H, d, 2.3 Hz), 7.25 (1H, dd, 2.4, 8.9 Hz), 3.97 (3H, s).

Step 3. Preparation of Compound 3-4
A biphasic suspension of triflate 3-3 (195 mg, 0.633 mmole), 4-

formylphenylboronic acid (114 mg, 0.76 mmole, 1.2 equiv.), and palladium (0) tetrakis-
(triphenylphosphine) (73 mg, 0.12 mmole, 0.1 equiv.) was stirred at reflux in toluene (4.8
ml), ethanol (1.5 mL), and 2M Na,COs (0.7 mL) for 2 hr. After this time the reaction was
cooled to room temperature and diluted with ether (100 mL), then washed with H,O (2X) and
brine (1X). The organic layer was dried over MgSO, and filtered to remove drying agent,
and the solvent was then removed under reduced pressure to provide compound 3-4 as a
crude oil. The crude oil was purified on SiO, eluting with hexanes/ethyl acetate (gradient
elution, 95:5 to 50:50) to give an oil.

"H NMR (500 MHz, CDCl;) 10.15 (1H, s), 8.05 (2H, d, 8 Hz), 7.87 (2H, d, 8.7 Hz), 7.73 (2H,
d, 8 Hz), 7.43 (2H, m), 7.22 (1H, dd, 2.6, 9.0 Hz), 7.16 (1H, d, 2.6 Hz), 3.79 (3H, s).

Step 4. Preparation of Compound 3-5

A solution of 4-fluorophenyl magnesium bromide (0.56 mL, 0.65 mmole, 1
M in ether) was added dropwise to a stirring solution of aldehyde 3-4 (142 mg, 0.541 mmole)
in tetrahydrofuran (5 mL, 0.1M) at -78 °C under an atmosphere of nitrogen. After 20 min the
reaction was warmed to room temperature. Then the reaction was quenched with an aqueous
solution of ammonium chloride (5 mL). The mixture was diluted with ether (100 mL) and
then was washed with H,O (2X) and brine (1X). The organic layer was dried over MgSO,,
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-70 WD 2006/ 096564 PCT/ US2006/ 007740 oil. The crude

oil was purified on SIiQ2 eluting with hexanes/ethyl
waewbavese4{ gr adi ent el ution, 95:5 to 50:50) toPQi/ug2006/007740

conpound 3-2 as an oil. "H NWR (500 MHz, CDC13) 7.1

(1H, d, 8.3 Hz), 6.93 (1H, d, 2.6 Hz), 6.83 (1H, dd,

2.6, 8.3 Hz), 6.06 (1H, t, 4.7 Hz), 3.83 (3H, s),

2.82 (2H, t, 8 Hz), 2.52 (2H, m. 5 Step 2.
filRrePR rahdve driig dganpodithd s@vét fenmived under rofluctdhpresspgs|to provide

trif e@:@ ation.
Coﬁ“"@%ﬁnﬁo .m%%i@ Hﬁﬁe 01? th\J/\.W/ff(syméétzl rr eggt dlﬂgo}(lanem(gz 8

nm_., 0.25M at refluxfor 1.5 hr. After this tine the
steS3G8 LAR RS EQRIRBH1I 88 room tenperature and filtered
7‘%‘@%‘% of silTica. 10 The ilic s then % fthe

with hexahB&P &0ps 024 amale O(17'3‘131V %Lﬁ@ arﬁlgl%s\é:ﬁ Sined
bl\é\?f&ﬁ?ﬁc al¥6HoE3-6 mmnﬁm@t:)ed 1 ke N-metiglenbrpiodiss Nraxided76 me,

or npou t t

0f it T PR PR HePAEC mi, D prh B4R e 8 fllion
wis Blierédithiough Si®, ﬂlehth)e sl(‘h 86 W(ashed veith lexaneslpthyl agetatg (73, A0 mL).

TE&SORbgneg?af}ieﬁ&fe%ﬁzoﬁ&h‘ratéd un?lelgreﬁ%&l prz%seh(% ?;[él lﬂflgsi dorg%ou%cti é g an
oB. Preparation of Con‘pound 3- 4 A bi phasi ¢ suspensi on

‘I?f\]mtls‘ogm 31§ 196 - mys (4(31 ??137 mmge;g?zél L4, 7|68 (21;1 dZS 2 Hz),
or , mol e
748 . T2 L s £ B ot ki o

(trlphenylphosphlne) (73 mg, 0.12 mmole, 0.1 equiv.)
tirre 'ntoluene(4820 m ), ethanol

SIep P ra“"g‘ e (0.7 m.) for 2 hr, After &Qi

time the rEe)&mttrlbmmW&&O 7‘?:3d§LéH7q3dnfﬁ?}6rﬁ 3 el HM i ?@Z) was

agdégla}%é@ﬁ tb stﬁhﬂggoldtﬂaﬁ Of &thor 3-6 iﬁemzwgah@ﬂ: tﬁdd&ﬂ’hnl‘dﬁ@)sb% of
or i ne The or %{Fbtbc | ayer. was dtoroom emperature then

npEpRey AR e KPR PR Sar Prgs &as’ﬁ"t R

sEREVRNinoNRS 1.5 e nTHeemati@dwasrqﬂuemchedaduh ed-wptee asiﬁtleeql for 15 min.
de co ound [

e St FRERe o Gl iR e GO B yaurill iRk (120

aad btimt (@XJ.gFtdirgntc 19/6r wamneé averdbeS0.1 fiten:te @}mﬁ/@ diyngegent,

?Q E}%'Sla]'verg @ﬁ?@o%é%&d% és%ﬁre wi_gr%%dé 4 Hudsdil. ’ﬁleQ:ﬁlde oil

Punfyed;p\gl S(lQ;Helu‘ﬁa}g wxyh lzezar(ei/ hy]oqﬂ:eta‘@ (gad@nt@%g I_9|5 ; t& éO §O) to
gﬁ‘Jeldomgoma 367 43%)yellSw Z&ld( 3H, s) Step 4. Pr epar ation of
.Co nd f
BroRdsst iz i) SR A, @ TR R D R T
(UHOR 5e8.T Hzp 5421, bng. sol uti on of al dehyde 3-4 (142
ng, 0.541 mmol e)

Step 7. Preparation of Compound 3-8

Diethyl azidodicarboxylate (0.024 mL, 0.148 mmole, 1.5 equiv.) was added
to a stirring solution of biaryl phenol 3-7 (34 mg, 0.099 mmole), triphenyl phosphine (39 mg,
0.148 mmole, 1.5 equiv.) and iso-butyl-(R)-lactate (0.023 mL, 0.148, 1.5 equiv.) in CH,Cl, (1
mL, 0.1M) at room temperature under an atmosphere of nitrogen. After 1.5 hr the reaction

was purified directly without workup on SiO, (hexanes/ethyl acetate, 4:1) to give compound
3-8 as an oil.

'H NMR (500 MHz, CDCl;) 8.00-7.93 (4H, m), 7.89-7.85 (2H, m), 7.62 (2H, d, 8 Hz), 7.47-
7.43 (2H, m), 7.27-7.22 (3H, m), 7.18 (1H, d, 2.5 Hz), 4.77 (1H, g, 6.8 Hz), 3.94 (1H, dd, 6.9,
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in tetrahydrofuran (5 nL, O 1M at -78 C under an

at nosphere of nitrogen. After 20 mn the reaction was
wWoREBehs6H0 room t enperature. Then the reacti onP@EES2006/007740

guenched with an aqueous solution of amoni um

chloride (5 nm). The m xture was diluted with ether

(100 rrL) and 35 then was washed with H20 (2X) and

brinvé X%)@The or anlc | ayer was dried over

W0AHHG -8 désfs%z! pdin), ddéddéa/sem%@ H7,i 116541 16§ HZ) 0.81

GEMYS HI.yi ng agent and the sol vent renoved under

reduced pressure to provide conpound 3-5 as an

unstabl e crude oil that was used i mMmedi ately wi thout

$rew 8. fPrapatatiamof (S5)eP({8-[4-R-BpastghiogipledyiGampphtind} iy prdpanoic

%EAP (19 ng, 0.54 mmle, 0.1 equiv.) was added to a

rring solution of the bis-benzylic alcohol 3-5
(0. 541 nmofhe)isobotyl estgy 3888, KIS hyimale) vish efirredavitt- IgWiadesous
I(Te?(ﬁ-l 113)) HF/Qle@éndW‘pi R4 i Pof eV The fchtmﬁtM %ﬁ%d@%&fy‘@%rep

T. After 3 hr the reaction

fW EQQF‘EJ( %Q‘?P’dﬂ‘ﬁﬁ %% H000RicroRs, Bexanes/etiph aceipiedR@ae it L) to give
thewan@adpettyds aackd.ate (7:3, 30 nL). The conbi ned

EROR OB CEEI LS 21 SO GH 35 5eEHE R, PLISAES 4 Bomia), 743

@Bc1.3)! HZ)9’932-7 235 081, (247521 @H8®Y, 7. 180 1XI2dd, 2.1 8.9 Hz)68 11 (1H, d,
; ; (4H m,

P (s S L TR e T s s ind o7 15

Boron trlbrom de (0.703 nL, 0.703 nmole, 1.3 equiv.

Exzﬁllﬂéim CH2C12) vvas added dropwi se to a stirring

e

conpl ete the reaction armed to roomtenperature
then stirred for anotk ~pirgo,dine reaction was
guenched with ice-waterl ang irred for 15 min. The
bi phasic m xture was dillited wth ether (100 nL) and
was then washed wth (1X) 20 and brine (I X). The
organic |layer was driedover MgSH4, filtered to renove
dryi ng agent, and the s was renoved under
reduced pressure to provi o€ =zicrude oil. The crude oil
was purified on Si02, eluting wth hexanes/ethyl
acetate (gradient elution, 95:5 to 50:50) to give
conpound 3Schems 4propades avpvsotigvdof tha-bymiesi¢ 60Bis hédmound. The
s?%&%isﬁes%ﬁﬁeﬁncaaaetglflﬁtermhem%489 7.85 (2H m, 7.25-7.22
3H m, 7.17 d, 2.5, 8.7 Hz), 5.12 (1H, br
s). Step 7. Preparation of Conpound 3-8 D et hyl
azi dodi car boxyl ate (0.024 L, 0.148 nmole, 1.5 equiv.)
was added to a stirring solution of biaryl phenol 3-7
(34 mg, 0.099 mmol e), triphenyl phosphine (39 ng,
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(0.023 m., 0.148, 1.5 equiv.) in CHCl12 (1 L, 0. 1M

W@R006025564 enper at ure under an at nosphere of niPE€DYLIV06/007740

After 1.5 hr the reaction was purified directly

wi t hout workup on Si 02 (hexanes/ethyl acetate, 4:1) to
gi ve conpound 3-8 as an oil. "H NMR (500 MHz, CDC13)
8.00-7.93 (4H, m, 7.89-7.85 (2H, m, 7.62 (2H, d, 8
Hz), 7.47- 35 7.43 (2H Seemed27.7.22 (3H, m, 7.18
(1H, d, 2.5 Hz), 4.77 (1H, q, 6.8 Hz), 3.94 (1H, dd,
6.9, -72 WD 2006/ 09656 / US2006/ 007740 10. :
3.8 , dd, 6.9, 10. 1.83 (1H, septet, OCH,
Hz) { f3HTT 678 HA), 0°8% (OH T, 6.8 Hz)l Step
8. Pseparation of Q0 NG
(28—21£{8-[4-(4-fluordﬁ@ﬁioyl)phenylI-2-naphthyrgoxy)p
ropanoic 5 acid The isqbutyl ester 3-8 (38ng, 0.03%
nmol e) was stirred with 1 Maqueous NaOH in
THE/ met hanol (1:1, 0.4 mL) for 18 hr. The reaction|was
purified directly by prep TLC (20cm X 20cm pl at e,

Si 02, 1000 m crons, hexanes/ethyl acetate/ HOAc,

7:3:0.1) to give the title conpound as a solid. 10 iH

N 0 MHz, CDC13) 7.94:7.90 (2H, n), 7.83-7.80 (2H,
m (2H, d, 6.9 Hz) Q@: (1H, d, 7.1 Hz),
7.3p-7.25 39H, m), 7.24-772C(H, nm), 7.18 (1H, @

2.6 080 Hz), 7.1l (1H @y 22 Hz), 4 71 (1H, Zroch,
H)Y"1.67 (3H, d, 6.7 HZ)y"WB (MrH) 415. Exanpl @784~y

({8»&3254-chlorophenoxy)py ] 'din-5-y|]-2-naphth$L
) ace @cid / O'CO2CH3 O/ C Schene 4 pravides
an overvi ew of the synthesis of this conpound. The
synt .%3%?3 descri bed in‘-ﬁ% Me af t er Schene 4. 2@
-73 W' 2006/ 096564 PCT/ USHO06/ 907740 Schene 4 ocH3 - >
/ OCH3

A mixture of aryl triflate 4-1 (575 mg, 1.88 mmole), bis-pinacolatoborane
(715 mg, 2.81 mmol, 1.5 equiv), PdCLdppf (76 mg, 0.094 mmole, 0.05 equiv) and potassium
acetate (553 mg, 5.64 mmole, 3 equiv) was stirred in dioxane (9 mL) under a nitrogen
atmosphere. After 24 hr, the reaction was diluted with ethyl acetate/water (1:1, 200 mL).
The ethyl acetate layer was washed with water (25 mL), then brine (25 mL), and then was
dried with MgSO,. After filtering off the drying agent, the solvent was removed under
reduced pressure, and the crude oil was purified on SiO, eluting with hexanes/ethyl acetate
(gradient elution, 0% to 50% ethyl acetate) to give 4-2 as a colorless solid. "H NMR (500
MHz, CDCl;) 8.25 (1H, d, J=2.7 Hz), 8.06 (1 H, dd, J = 6.9, 1.4 Hz), 7.85 (1H,d, J=8.0
Hz), 7.75 (1H, d, J=9.0 Hz), 7.35 (1H, dd, J = 8.0, 6.9 Hz), 7.17 (1H, dd, J = 9.0, 2.7 Hz),
3.98 (s, 3H), 1.45 (s, 12H).

A mixture of 4-2 (135 mg, 0.474 mmole), 2-chloro-5-bromo pyrimidine (92
mg, 0.474 mmole, 1.0 equiv) and Cs,CO; (250 mg, 0.711 mmole, 1.5 equiv) in DMF (2.4
mL) was degassed (3 freeze-pump-thaw cycles). Palladium tetrakis(triphenylphosphine) (29
mg, 0.025 mmol, 0.05 equiv) was added, and then the yellow suspension was heated at 80-
85°C under a nitrogen atmosphere for 14 hr. The reaction was cooled to room temperature
and diluted with ethyl acetate/water (1:1, 100 mL). The ethyl acetate was washed with water
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PaOCH3 B OTf 10 _ NYN 4-1 cl 4-2 4-3 OCO2R OR | OCH3
NYN NYNO~p CLN\yWN C C C 4-7 R= M 4-5 R = 0w
W@ 20h6/0%6584 R= H 4-6 R= OH A mixture of aryl triPCHUS2046/107740

(575 ng, 1.88 mmle), bis-pinacol atoborane (715 ny,

2.81 nmmol, 1.5 equiv), Pdd 2dppf (76 ng, 0.094 mmol e,

0. 05 equiv) and potassium 5 acetate (553 ng, 5.64

mmol e, 3 equiv) was stirred in dioxane (9 nL) under a
(ZXIZG an,Q ®fina(1Xe piig then dAéd eith RgSOy. , Afidn diltergngcaft e diyipg agent the

S VF?]W&S %ﬁ‘%& g%tie hr\éhuc% Itegstu% %gl%r c% oill Wag%ﬂgd)on Sl(ﬂ%tmg

ayer
wittlemares/ethgl acgtte mzydlera nhlmpm Obfo tr3% il wta\fﬁ) §°ngleg
co{% fe%rsoié& "1‘13\1‘1\}11@ @500 MH3, f@@(ﬂ!})ﬁlquﬂ%é to3 (1)@, 508 .VERY, 7\3&511{ d,

s bR a0 Sl Gedh exahie) D7 D B8 J7L o

7.6991@1%@@2&13; B8H (310 %Y. tmsmqmmyl acetate) to give

as a colorless solid. 1H NW\R (500 MHz, CDC13)

825(1H d, J =27 H), 806 (1 H dd, J =6.9, 1.4
85n-Bilﬂyl1 littlium)(230 &, @) 36pinymole 17153q(11y,|_] 6 M 1nj16xan9s) (yas

%to azsog\§ﬂ4z§‘fud-3 E})‘é é‘l?l ?"33§mglole§ 1r9l"liﬂz 1.6 1%L)1ax -f8lod, Aﬁf& thd =
adglﬁtlon MAS (;qg@getﬁﬂle r@cﬂqmwwnélyd toé) ghi o c&%mtﬁ uhg%t
e%sx%%gﬂeg g% g(ﬁl%lonl)@DmQ (59 nfyér 3661@}11616 Ill E-)qLﬁQlllm VHF §h6 mL) was
ac}ﬁg§ tq@gre%@ggg%ea9€ gurfurteggge e%cﬁ% WP%&HY[ w1 hnll\;:WEOI({%l ﬂiL) and
ethed (h(aﬂrhll)n”lthe Ethaxklayis@ s phebag ivphesieh(2n?) m{a)g then fgjne G0 @33, and
thep, gﬁ%ﬁj{é@d th%\ﬂ CX Niiie ﬁﬁ]éiiﬁilg gff tﬂé‘%u‘h@ Efknt (BEsolGnt @H\é removed

ron wa anitro

ustenrdpded peessuprangd 4hemfude'pﬁé7~’ as paefigdon S\h%?s eluing with eé‘a?eé/SWP’l
aﬁeTM&FHeH{ Sutiod! rw% e 1344 @@lymétste)etb itk 4acRthabletivatselid. 'H NMR

i U8 EORBoEL b R b ot
dd, j=8.1,7.1 Hz), 7.32 (1H, dd, j = 7.0, 1.1 Hz), 7.25 (1H, dd, j = 8.9, 2.5 Hz), 6.59 (1H, d,
§=2.5Hz),3.79 (3, 5), 3.79-2.59 (1H, m), 2.55-2.49 (1H, m), 1.63-1.59 (2H, m), 1.30-1.15
(2H, m), 0.74 (3H, t, j = 7.3 HzZ). MS (M+H) 327.

O

A slurry of 4-4 (59 mg, 0.181 mmole), p-chlorophenol (23 mg, 0.181 mmole,
1.0 equiv) and Cs,CO; (76 mg, 0.217 mmole, 1.2 equiv) in DMF (0.9 mL) was heated at
100°C under an atmosphere of nitrogen for 1.5 hr. The reaction was cooled to room
temperature, and then was diluted with ether (100 mL). The ether was washed with water
(3X20 mL), then brine (20 mL), and then dried with MgSO,. After filtering off the drying
agent the solvent was removed under reduced pressure and the crude oil was purified on SiO,
eluting with hexanes/ethyl acetate (gradient elution, 0% to 75 % ethyl acetate) to give 4-5 as a
colorless solid. 'H NMR (500 MHz, CDCl;) 8.34 (1h, s), 7.87 (1H, d, J = 8.0 Hz), 7.84 (1H,
d,j = 8.9 Hz), 7.43-7.40 3H, m), 7.29-7.27 (3H, m), 7.21 (1H, dd, J=8.9, 2.5 hz), 6.65 (1H,
d,J =2.3Hz), 3.77 3H, s), 2.55-2.50 ((1H, m), 2.48-2.43 (1H, m0, 1.61-1.56 (2H, m), 1.26-
1.11 (2H, m), 0.71 (3H, t, J = 7.4 hz); MS (M~+H) 419.

BBr; (0.53 mL, 0.529 mmole, 3 equiv, 1.0M in methylene chloride) was
added dropwise to a solution of 4-5 (74 mg, 0.177 mmole) in methylene chloride (1.5 mL)
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After filtering off the drying agent the solvent was
wo ewovedesnder reduced pressure and the crude BPCT/USENS6/007740

purified on SiIQ2 eluting wth hexanes/ethyl acetate

(gradient elution, 0%to 75% ethyl acetate) to give

4-3 as a colorless solid. 1H NWMR (500 MHz, CDC13)
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©) 081 (AHL 02 78iHz); ey ews| ayer was washed with water
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with MgSO4. After filtering off the drying agent the
sol vent \/\/&Sslmeymﬁ/éb@l(ZBSngmd)éV mmedh).city] proewaastate @mat, 01967
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exane ent e ut| on, 0%
(e 8yl uaémaa@@)osnh@regqf witrogeny Afier 3 hows Hieireastionswsps diluted pyith ether

Ii‘{l)(ﬂnL Sff eMélzwasmwﬁt V4€9;el((|3ﬁ20 ﬁnl) tl?en @ﬁné (—hb'mlg,, anid then was

dgleidL w1tl?)]\/igs|%) Aft9r fH %n{aapf% t}&dirylpg gezlt tbe soivel_alt W emofveﬁ ngder
réduded pidssute, mdBherud?.ofl wdz purifiedsd JiQkielutng with hexﬁndé/eﬂ-lm gcetate

Grodgnletin o g Gt Ble fafdededy ) gg%woo
VHz, GD@L)HE3. (INS){MAHPHIR 7= PHE), A7 4d(3H m), 1587 AY(4H, m), 6.64

(glaléél‘? \1/1 —'ET@HEQ 459 ﬁ#k)oﬁ 99@@%‘ I 433 }fﬁg 2, £ ﬂﬁkzmb 162-115402H,

N0 6318 (] 7 D) ﬁéatléa”gfakl e Bt ad et MLShubior

of nitrogen for 1.5 hr. The reaction was cooled to

25 t t di | t
(300, oty - HRGb g7, @8 ing, AR e sk & EF i
w:tsefeaﬁad wvlmh 1N2Q0H (1,2 eqnioh).t After 18 hivers, the refctibty Saklneumah@d with
I]:Id gtlfclutéch%ﬂgét érgﬁ)o r'![the E@g‘r wad lv)é@ﬁ&i \M@ﬁvater (20 mL),

rmve er reduce ressure an crude oi]|

tb@nr briried2p mh) shdChen was siried) gwtwl\mqae%&ﬁre@reé%gﬁf th&@@fl%& %gent the
&Weﬁldhﬁ%mﬁdeﬂl hﬁcﬁf‘red@c&l &siﬁ%tﬁttﬁﬁldm@(bﬁtv@ts Sirifidd ipy® TLC

as a ) .
@O%rng%c’QCH‘l plgs Sl(-,}Z g&?o(rﬂgrona, heyjan_esbl Nﬁd (apig _ ﬂ%#ﬁ%%ve 4-8 as
fsolid. 3 8MR ¢90) MHZ, €BCE) 4087 G, bry), 7.89- ‘296 @CH2 1) (746740 (3H, m),

J.a 89,44 ) 1678
(o525, minerait B9 a2 22 bl 15 thetil . 0.6
GE, t, 1 =1L Ho)oBS(MHE) A$3. 1. 26- 1.11 (2H, m), 0.71 (3H,
t, J =7.4 hz); M5 (MtH) 419. BBr3 (0.53 nL, 0.529
nmmole, 3 equiv, 1.OMin nethylene chloride) was 35
added dropw se to a solution of 4-5 (74 ng, 0.177
mol e) in nmethylene chloride (1.5 nl)
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-75 WD 2006/ 096564 PCT/ US2006/ 007740 wth stirring
under a nitrogen atnosphere at 0 T. After 3 hours,

wowi0e094584 m.) was added w th continued stirrebPlCT/O82000007740

m nutes. The reaction was diluted with ether (100 niL),
and then was washed with water (20 nL), then brine
(20 nm), and then was dried with MgSO4. After
filtering off the drying agent the sol vent was renoved
Wikl ISKd\IdED I essure and the 5 crude oil was
purified on Si02, eluting with hexanes/ethyl acetate
(gradient elution, 0% to 100% ethyl acetate) to give
4-6 as a cbl or | &sempaund of fgmNRL:( 500 MHz, CDC13) 8. 32

(1H, s), 7.87-7.84 (2H, m), 739729(3H m, 7.27
(1H, d, J =1 Hz), T]RAQR (1H d, J = 8.2 Hz), 7.14-

7.12 (2H, m, 6.69 (1K ﬁ)Q Hz) , 247238(2H
m, 1.52-1.45 (2Hz7 l1 X f2H, , 0.61 (3H, t
= 7.3 Hz); M5 (MtH) 4 slurry of 46(23 ny,

0. 057 mmol e), et hyl brormac tate (7 g, 0.057 nmole,
1 equiv), and Cs2CO3 (30 ngAr B—e.e;rfl V) was stirred at
roomtenperature in DM (0.3 rrL) under an at nosphere
of nitrogen. After 2 hours the reaction was dil uted
W th ether (100 m_zq The ether was washed wth water
qramern}?ﬁf)uﬂcstlb@ﬁcqsfab salt thgrepd, hergind t hen was 15 dri ed
with MgSO4. After flltering of f the drying agent the

sol vent T der, r.educed essure, . and . t he
crude oi | W8 %d ST ‘?rgn Ghbetgd gomatic BF\[“?’iﬁOW‘P‘I‘FC ring having 1-2
Heexeatesy inddpyddenityedetied fipmra @ amdtN, ethstdiroRing &%geﬂleﬂ.@ﬁﬁ/ahe

%%hnm%ﬂgg&%a Y3 il p At B L8 Rbarorkl, BV

7.48-7.43 (3H_m), 7.33-7.29 (4H m, 6.64 (1H
J = 2. 6AHZha Af2 5@6&(0%%3%00}%}10 &l%@rc&ﬁéﬁc afomatic 7 oz%s]whlch are

o 41 (2H
1ggqencﬁnt?¥]seﬁct?d frop}zt;le grguplepngstgpg o( Blpqny]ﬂjlaph@lyly er(d:gIHI pgyrazglyl
aad pydmidinly], sdith atotutil) grdOs. beinh Eﬁtﬁﬂnully abst@fited with | A3ubBtuent
foit b AR B S it
Phat6 B RS 2risalrearh 24670 lt% -SRI Herre kg3 C7
blb@lkﬁd-ocag,tdh gy 249, 'Hn)i -cﬁ hﬂleﬁ’etnhﬂ eS8 @9@% afitehf,

C%&l‘éﬁzl?lh%seﬁglﬁﬂf {5‘5?23? ikt n% B ?ﬁ@lﬂﬂ ;??‘ﬂ)gcl'% alkyl,

Ggentycldaligl, asdIOEACT tyebalkeihmy exdh uptibanly @bstineed pite5S Ualogens;
and the crude oil was purified by prep TLC (20cmX20cm
plate, Si02, 1000 m crons, hexanes/ethyl acetate/HOAc,
7:3:0. 1) tBisgeletedifrgn e groppsopsisting GHONVR QEONREE, -C(=0)-,

. 7.89-7.86 (211, 7.46-7. 40
@@@a& 245yl Mhd%%eﬁ m, 6. 61 ng b?)s), 4. 61

(2H br s), 2.52-2.4 (2H, m, 1.12-1.06 (2H, m, 0.67
30 (3H, t,-Wz i sdlecked Fam th%&%&')sisﬁﬁé”of -OZ(§(R5)(R6)-Z,
-S(0)p-C(R5)(RY)-Z, and -CHp-C(RS)(R6)-Z ;

Z is selected from the group consisting of -COpR7 and tetrazole;

R! and R2 are each independently selected from the group consisting of
halogen, -CN, -NO2, -OH, -C1-C5 alkyl, -OC1-C5 alkyl, -C(=0)C1-C5 alkyl, -S(O)nC1-

-77 -



10

15

20

25

30

WD 2006/ 096564 PCT/ US2006/ 007740 WHAT 1S CLAIMED | S:
1. A conpound of formula I: (RL)P 2zZVi~- A (R 2)a C i

woedeBIsAsL 5 | or a pharnmaceutical |y accept abP@r/sE81006/007740

t hereof, wherein: Ring Ais a 5- or 6-nenbered
aromatic or heteroaromatic ring having 1-2

het eroat ons i ndependently selected fromO0, S, and N
wherein Ring A together with the 10 phenyl ring to
Ggailyh and Ggr6 AvélealylseurdinCes alkyh ghT héb elingl, €/(=0)C1-Cs alkyl,

B R R A i G e e

|ndependently sel ected fromthe group consisting of

phenyl, naghisMbotediérh Bieldydu pc&ié[sﬁﬁ%m and @2ds al 1
pyrim d| nyl, said aromatic groups bei ng optiona

substituted with 1-4 substituent 15 groups
i ndependengdcy Rseé ﬁ@&&ﬂdeﬁlﬂpmda@h%ﬁnhe gl@ﬂpc%s@tﬁr{g\de halogen,

ang:(iloéé %ikylﬁ Qf}ﬂer in -%@m égty gﬁmiu%@%gvﬁ@x &'glogfrﬁyl

C3-C7 cycloalkyl - -C7 cycl oal kyl, NO2, and -CN,
wh in -

(IeI?LeIOg aI 51%1@%%%!3 1n(¥ € e %k%g%#d (‘ﬂ %Lx%%ysm@ of H,

b K 1-Cs eilfylcﬁzc%?llswmc Ghal eﬂ&?mcycloaﬂwl

Q@HJ),gplhéﬁyl arair-e)((elagapmayll wnablhyclsabsncylt WEHCYRIKH, 132505
a@]?én?]ggnr}is-pg(z-g)%a%{eln%]\%e 1%%151% s%g[l]ted w1th%( %ﬁ@ Ce%g] Sa{l htggn C3.6
cyOBaIBylond o @hkoyl PTG pbewd! and -6 Hektbenyl amwphmﬂlgmbstputed
\9&9?"5 duﬁgl Qé 1{/:?;% Eg’écgeg@onélaloggrﬁ &%3911%71 gﬁ(ﬁ@dl@ al]%rl said

is selécted fromth e _group
@bﬁg rlly} tw@ %@1 bea}wpfl@taﬂw&sweﬁw%ﬂoﬁ IRfogsnse %Bach

ARARPRINIRH 51{(5’1{(81@11}@15‘6 jOfhed foqmnt &1@3% QYddoaTIaN §1*o&§ lsahg 03&:6
30 hal ogen -Cl1-C5 al kyl, -

qclepiiyl grm)@@)l@@hmbelag Wﬁtlmt@@mﬁl Ardthalogeis; \Wo 2006/ 096564
PCT/ US2006/ 007740 CsSal kyl, and C3-6 cycl oal kyl ,

wherein ClafR ALY from %Jgrogg cajlsl&lllig of Fhad2 -k? JCﬁcﬁ‘ 'i¥hein C1-

Cg alkyl is optionally substituted with 1-5 halogens;

m in each instance is an integer from 0-2;
n in each instance is an integer from 0-2;
p is an integer from O to 3; and

qis an iﬁteger from 0-3.

2. The compound of Claim 1 or a pharmaceutically acceptable salt
thereof, wherein Ring A together with the phenyl ring to which ring A is fused forms a
naphthalene ring or a benzoheteroaromatic ring selected from the group consisting of
quinolyl, isoquinolyl, benzisoxazolyl, indolyl, indazolyl, benzofuryl, and benzothienyl.

3. The compound of Claim 2, or a pharmaceutically acceptable salt

thereof, wherein:
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S(OnC 1 -Cbhalkyl, and C3-6 cycloal kyl are optionally
substituted with 1-5 halogens; R3 is selected fromthe

w@emapcsensi sting of H and C1-C5 al kyl; 5 EacPCRUS1086/007740

i ndependently selected fromthe group consisting of H,
hal ogen, and -Cl1-C5 al kyl, wherein -C1-C5 al kyl is
optionally substituted with 1-5 hal ogens; R5 and R6
are each independently selected fromthe group

consi st i nRing Akbgethe0wlilathe gbenyl ri@lto Ghichlrig|A is fl@@ifocjﬁs a

k/) ?{éleérte r&% o@b E&ﬁ&}‘nﬂ%aroe%a%%mggﬂ&ltéﬁ% she g%ug Igz]c)>/1Ts1st1ng of
Qe henZitokazoly alpcleibf m a@@}IL b@zafuraghand bepgotbssnyly| keny| |

and - OC2- Gix1ad deriill ﬁ@ﬁﬁh@@%ﬁp&&hlbtmgw pﬁanylt praaiditdyl, bnd

%’ﬂgmﬂal 0 Arassdﬁ%ﬁeﬂgg’ % grgmconat &ﬂoal % r:landcgn}t;i  herein Arl

aptArd malehoh optilamily subkiited wiithH -4substijuentigreugs iutiepedeetyt selgcted
5&h ﬁeﬁ&%ﬁ oy galﬂ@l QeeC égﬁc&%SS(ggrklﬁ-C@{l 1; R0L; GAd X Yherein -

sai d ej ng \ﬁg‘f’l onal |y
Glbé ey ur% -Gt %lhyl»lané %H)@%]éﬁé alkyjare %%Fli‘ entong!i upsityied with 1-3
[Héeﬁ:éﬁ may be joined to forma C3-C6 cycl oal kyl group,

said C3-C6 . cycloal kyl group optionally being
substi t ut e%llsv?FlFﬂe‘? frein {3135 §%00R7 is selected fromthe

gr oup consiVét isr@- C<§R5)I61%)rﬁ021(71 C6 al kyl, wherein Cl- 20
Cs al kyl II§1 320 e elaalc 1n lejlipe%%léntﬂgtsgl?ctégé h '%1 g‘roup cm%mﬂn%of

min each Tne

haingemn@l: 131 02, n@b&é el dAr oL alkyly- S(‘%)ZS:H& %E@)Z‘F%m

Whdrén :‘Cl-©§1ﬁkﬁ5nd4 0651 -@faliit ﬁ@@ﬁtl&lﬁl@'@u@ﬂﬁ;’cecﬂmtﬂ_h@ halogens;
compound of pharnmaceutically acceptabl.e

or a
sal t ther%5o¢n ?%ﬁch lrﬁpmd%ﬂf/éa@ﬂ%ffo BTOUR SOpsEERg pf H,
el apgn, tand W FChalkylnghetein SC1-Us elﬁylflmpmsnaély snissphitdialiénis halogens;

o o consk o SEHRLEH ST, ol SO B LS AT, bhtein C1-
fgeﬂkylsmmﬂwsubsnmwth 1- 5%@@@$,yl benzofuryl, and
benzot hi enﬁq fn%gerﬁ]&n% ound of Clai m2, or a

phar maceuti ca y “acceptabl e salt thereof, wherein:
- 78 WD 200600 8%@4 Parfys2006/ 007740 Ring A toget her

with the phgRYntdekNGorh@-20hich ring Alis fused forns a
napht hal ene ring or a benzoheteroaromatic ring

sel ected fromthe group consisting of quinolyl,
benzi soxazal yl , Therdipyind of EMﬂO]qﬂa,phhﬁfadeﬁwlMapc@faﬁle salt
t%grggfo Férgnyl Arl is selected fromthe group

COnSt & ng of phenyl, pyrimdinyl, and
Ring A together with the phenyl ring to which ring A is fused forms a

naphthalene ring or a benzoheteroaromatic ring selected from the group consisting of
benzisoxazolyl, indazolyl, and benzofuryl;

Arl is selected from the group consisting of phenyl and pyridinyl, and is
optionally substituted with 1-2 groups which are independently selected from C1-C4 alkyl,

wherein C1-C4 alkyl is optionally substituted with 1-3 halogens;

Ar? is phenyl, which is optionally substituted with 1-2 substituent groups
independently selected from halogen, -CN, -C1-C3 alkyl, and -OC1-C3 alkyl, wherein
-C1-C3 alkyl and -OC1-C3 alkyl are optionally substituted with 1-3 halogens;

Bis -O-;

-WZ is -O-C(R5)(R6)-CO2H;
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5 pyridinyl, and Ar2 is selected fromthe group

consi sting of phenyl and pyridinyl, wherein Arl and
wae@oasaseLach optionally substituted with 1-4 PCT/US2006/007740

substituent groups independently selected from

hal ogen, -Cl1-C4 al kyl, -OCl-C4 al kyl, -S(Ond -C4

al kyl, -NO2, and -CN, wherein - Cl-C4 al kyl, -OClL-C4

al kyl, and -S(OnC -C4 al kyl are each optionally

substi t ut @hcwkﬂ |i‘s 1iida’§enchﬁil}0§§ﬁ:ﬁﬁd frbf e grous@hesting@f halogen,

-C?e eg%h aﬂ relnv%l' a‘l % Bﬁ})sﬁb%gg withl1 %@og&s

ent se ect roup
consi st i ngEaGh ecm@tﬁom-tmgoull‘@ms@@gz?lft&/ﬂ C3
a'll%l%gsz@ﬁ&éh (3‘2@)7?; Gﬁlﬁrel@@ -CPAIRN 2 dpBionalREEseiufed with 1-3
-OC1-C3 al kyl are optionally
helagens; t ut ed vvlth 1-3 hal ogens; 15 R5 and R6 are each
i ndependety yndRél sec taehl inklememidnkie HopreQpCgalksi; st i ng of H,
hal ogen, and -Cl-C4 alg |, erein -C1-C4 alkyl is
opti onal | yp’éﬁ‘bg’ﬁ‘?gﬁﬁ% é/r R 1-5 hal ogens; R7 is
sel ect ed fqeanidegegii@up-2consi sting of H and Cl-C6
al kyl, wherein Cl- C6 alkyl is optionally substituted
with 1- 5 halogens; nis an integer fromO0-2; 20 p is
an i nt eger>-f r ori1® cogpundgfiflaimg 1 gvingFormuledl pr § phemmayegtically
fhceplddfe GRIRAWAyIRECI @l m 3, or a pharmaceutical ly
accept able salt thereof, wherein: 25 Ring A together
with the phenyl r|ng whi ch ring Ais fused fornms a
napht hal ene ring or aﬁg{C oheg(?r oaromatic ring
sel ected fromthe gr oupr i ng of benzi soxazol yl,
i ndazol yl, and benzdWiryt ; |,Ys selected fromthe
group consi st i ng of phen n(a pyridinyl, and is
optionally substituted vvithl C% \NhICh are
i ndependently sel ected from C,A al’kyl, 30 wherein
Cl-C4 alkyl is optionally substituted with 1-3
hal ogens; Ar2 is phenyl, whi&h is optionally:
substituted with 1-2 substituent groups I ndependent |y
sel ected from hal ogen, - and 5 oC1- C3 9
al kyl, whefe{ #§se 6@1‘@311516lsmupéw&1sﬁmf 2R e-0-CRA)=,
gm@amhﬁwmmgﬂyhted with 1-3 halogens; Bis -0-; 35
-Wis -OC(RS)(R6)-CO2H, -79 WD 2006/ 096564
PCT/ US2006/ 007740
6. The compound of Claim 5, or a pharmaceutically acceptable salt

thereof , wherein:

Arl is selected from the group consisting of phenyl, pyrimidinyl, and
pyridinyl, and is optionally substituted with 1-2 groups which are independently selected
from C1-C4 alkyl, wherein C1-C4 alkyl is optionally substituted with 1-3 halogens;

Ar2 is phenyl, which is optionally substituted with 1-2 substituent groups
independently selected from halogen, -CN, -C1-C3 alkyl, and -OC1-C3 alkyl, wherein
-C1-C3 alkyl and -OC1-C3 alky! are optionally substituted with 1-3 halogens;

B is selected from -O- and -C(=0)-;

-WZ is -O-C(R5)(R6)-CO2R7;

Each R1 is independently selected from the group consisting of halogen,
-C1-C3 alkyl, -OC1-C3 alkyl, and -OH, wherein -C1-C3 alkyl and -OC1-C3 alkyl are
optionally substituted with 1-3 halogens;
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Each R is independently selected fromthe group
consi sting of hal ogen, -Cl-C3 al kyl, and -COH, wherein

WO ab6B»s5ed Kyl is optionally substituted with 1PGI/US2006/007740

hal ogens; Each R2 is independently selected fromthe
group consisting of -C1-C3 alkyl, -S(O 2CH3, and

-S(0O) 2CF3, wherein -G -C3 alkyl is optionally
substituted with 1-3 5 halogens; R5 and R6 are each

i ndependenEdch RA ipindep€idefBy &lldc;eﬁ fronpthé groamcdnsibibgef H, rORC3

St NI R 6 P PR
abl e salt thereof , wherein (Rl)P X ZVV - \

C-IY i AR% 1% I@éé edch i %d 1 18 dei% ct)xmesting of H
st

r.ou con3|s I Ng O
%écct?%zf) whigern r\‘izlpé; alkﬁémpﬂomély S"ﬁi’?é‘h’é??rﬁﬁ‘ Inioglpeens: ai m
5 or a phn?nﬂtauthﬁghMQdaﬁ@eptabIe salt thereof |,
wherein: 20 Arl is elected fromthe group consisting
of phenyl, pﬁVWﬂﬂ?%ﬁﬁ Zand  pyridinyl, and is
optlonally substltuted Mﬁth 1-2 groups which are
i ndependent |y sel ect ed erein .
St R A e R S A Y
dwatntapbamlt theredfivdheptireny | | mhlch is optionally
substituted with 1-2 substituent groups independently
sel ected from hal ogen, - 1 C3 al kyl, and -COC1-C3
al kyl, wherein 25 -C1-C3 aI yk% nd - OCl- C3 al kyl are
optlonally substltuteg (% 17 ens; Bis
sel ected fromH@CHERIE IS i 5Y
-0 C(R5) (R6) - CEER? Each R is™ endently sel ect ed
fromthe group consisting of hal oge al kyl ,

-OC1-C3 al kyl, and -OH wherein -Cl1- %IK@Qsand
-OC1-C3 al kyl are 30 optionajgy substltuted wth 1-3
hal ogens;

X-Y is selected from the group consisting of -O-N=, -N(R2)-N=, and
-0-C(R2)=;

Ar! is selected from the group consisting of phenyl, pyrimidinyl, and
pyridinyl, wherein Arl is optionally substituted with a -C2-C4 alkyl group, which is
optionally substituted with 1-3 F;

Each R1 is independently selected from the group consisting of halogen,
CH3, -CF3, -OH, -OCH3, and -OCF3;

R2 is selected from the group consisting of H, -C1-C3 alkyl, -CF3,
-S(0)2CH3, and -S(0)2CF3;

RS is H or -C1-C3 alkyl; and
R6 is -C1-C3 alkyl.

8. The compound of Claim 7, or a pharmaceutically acceptable salt
thereof, wherein

Arl is selected from the group consisting of phenyl, pyrimidinyl, and
pyridinyl, wherein pyridinyl is connected at the 3-position to the C-atom of the ring A to

which Ar! is connected, pyrimidinyl is connected at the 5-position to the C-atom of the ring
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- 80 WO 2006/ 096564 PCT/ US2006/ 007740 Each R2 is
i ndependently selected fromthe group consisting of H,

WO abeAw3deal kyl , -S(O) 2CH3, and -S( O 2CF3, wherBCTIUS2006/007740

-Cl1-C3 alkyl is optionally substituted with 1-3

hal ogens; R5 and R6 are each independently sel ected
fromthe group consisting of H 5 and Cl1-C3 al kyl,
wherein -CLl-C3 alkyl is optionally substituted with

A tGwhiah Agjein sonnBited, andHAdris subdtit@dd avith yhe -Carch alkyl ssbstitnent which

inte The conpound of Caim6 having
?8??&?@ ﬁuF’T“tutS‘?Wthﬁ drmaceutically 10 acceptable salt

t her eof V\MrlepMyP%khw OpKIRHEH CEURSH (R0 JvitD 1;2 subktitient groups
AdpeRrefiyselected ibnl 11038, 86 &€ I,y NeFJLOER; GaRshEH4: Ng
of O No, -N(R2)-NE, cand 15 -0 C(R2) = Arl is

sel ected fBé&nOthe group consisting of phenyl,

pyrim di nYJIEach%nqs m@é’ﬂeh&ynw ieleci@ﬁ%roﬁi the ok V\%b&lsi@ﬁﬁg' ?RAbLeN,

ggg #Utré # -4 al kyl group, his
9 bstltuted with 1-3 F;, Each R is

|ndependenR%sssle¢tectfr®'dﬂferg0mppbr61sgngmlﬁﬁ,cﬁﬂ$ €Fp.N§(@LCH3, and
Igg(ll) , 20 CH3, -CF3, -OH, -0OCH3, and -OCF3; R2 is

ected fromthe oup consi sting of H -Cl1-C3 al kyl,
-CF3, -S(® pdhy,-CHaends(0) 2CF3; R5 is H or -Cl1-C3
al kyl ; andR6L?,6c?1 32t C3 al kyl. 25 8. The conpound of
Caim?7, or a pharnaceutically acceptable salt
thereof, wherein Arl is selected fromthe group

consi sti ngg.of phgesknpoidrols Tagth 8¥hvin@Rgkmula IV, or a pharmaceutically

acceptable salt thereof, wherein

Ry
X
Ho,C-CRORD-0& | v

Y
0]

he2
v

D and E are each independently selected from -CH= and -N=; and
R8 is -Cp-C4 alkyl, which is optionally substituted with 1-3 F.

10. The compound of Claim 9 having Formula V, or a pharmaceutically

acceptable salt thereof, wherein
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pyridinyl, wherein pyridinyl is connected at the
3-position to the Gatomof the ring Ato 30 which Arl

w0 2006093ect ed, pyrimdinyl is connected at thePCT/US2006/007740

5-position to the Catomof the ring -81 WO

2006/ 096564 PCT/ US2006/ 007740 A to which Arl is
connected, and Arl is substituted with one -C2-C4

al kyl substituent which is optionally substituted
with 1-3 F; Art is phenyl, \M(M;Iy is optionally
substituted with 1-2 substitue requps i ndependently

sel ected from hai_@ggm(Ri? 9)_0 al\kyl, -CF3, -OCH3,
and -OCF3; 5 Bis -0-; Each R 'fﬁﬂependently
selected fromthe group consisting ¢f haJ ogen, -CH3,
-CF3, and -OH, R2 is selected fro Ryt oup
consisting of H -CH3, -CF3, -SO , and
-S(0O2CF3; 10 R5 is Hor -CH3; and is -Cl-C3

al kyl. 9. The conpound of Claim8 having Fornmula IV,
or a pharmaceutically acceptable shllrzt t her eof
wherein 15 (R1l)p I—|02C-C(R5)(R6)-O’3 y RB EY O Ar
IV D and E are each independently selected from-CH=
and -N=; and 20 R8 is -C2-CG4 alkyl, which is

optional | sugsti ted wt -3 E. 10. The conpound of
Claim9 hﬁ?/fsﬁ eﬁ%‘iﬁﬂf’éc@f argirjqé’ Bar maceut i cal Iy

accept abl R&arG2-Enalkdof , wherein -82 WO 2006/ 096564
PCT/ US2006/ 007740 R~

11. The compound of Claim 10 having Formula V, or a pharmaceutically
acceptable salt thereof , wherein

R8 is is n-propyl;

R2 is H, -CH3, or -S(0)2CH3; and

R6 is C1-C2 alkyl.

12. The compound of Claim 11, or a pharmaceutically acceptable salt
thereof, wherein X-Y is -O-N=; and D is -N=.

13. A pharmaceutical composition comprising the compound of Claim 1,

or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.
14. The compound of Claim 3 having a structure shown below, or a

pharmaceutically acceptable salt thereof, wherein the structure is selected from the group

consisting of:
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~)p x HXRCCR5)(R6)-Or Any CR8 D O Are VD
is selected from-CH= and -N=; and R8 is -C2-C4
W@bkdogh96564 11. The conpound of C ai m 10 havi ng FHO¥/D81086/007740

V, or a pharmaceutically acceptable salt thereof,

wherein RB is is n-propyl; R2is H -CH3, or

-S(O2CH3; and 10 R6 is Cl1-C2 alkyl. 12. The conpound

of Claim1ll, or a pharmaceutically acceptable salt

thereof, wherein X-Yis -ON=s; and Dis -N=. 15 13. A

phar maceuti cal conposition conprising the conpound of

Caiml, or a ph eutically acceptable salt

thereof, gpd & pharng

14. The co und” of Al m 3
| ow, or agp pharnmaceu 'qflly acceptable salt thereof,
erein the structure eI ected fromthe group 20

consi sting of: -83 WO 006/0?6564 PCT/ US2006/ 007740 O
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c& 0N HOOOO Cad I 01, NHO~O\ -~8) 0 -85 WO
2006/ 096564 PCT/ US2006/ 007740 _ CI N ~9) O HOO Q
w@@e/0%6564 F cl O HO-O (ip) O~ cl CLQ N »O/s100d/07740

oocl O0--ccl O HO
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(1~) o /N OO cl -86 WO 2006/ 096564

PCT/ US2006/ 007740 CI C/N HOO O(13) \ / NC cl
W@RoobMbestHOp \ (14) O/N O/ A o cl i | /N PX/PS2006/007740

(15) O/NF «cl / VZ\N HOp 0 -87 WD 2006/ 096564

PCT/ US2006/ 007740 C [/ |
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Cl 0 I/ C -CH3 ON (22) HHOOOON OC [/ I \ (23)
OLCO2H O F -89 WD 2006/ 096564 PCT/ US2006/ 007740

W@ 205/0@362CHS N N O Cl (2-1) 0 CO2H O F ( 2rCh/USIOQ#7740
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F -90 WD 2006/ 096564 PCT/ US2006/ 007740 (2-4) OLCO2H
OF (2-5) 0 C02H O F (2-6) OCO2H OF (2-7) ac
WO-B0RMP6S64 ) aF - 91 WO 2006/ 096564 PCT/ US2006/ OOFTHOS2006/007740
(2-8) OOC®H O)acl (2-9) QC 0 CRH O)aF and
(2-10) C NO® 0 C2H N OC

(24)
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NQKN
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15. The use of a conmpound of Cdaiml or a

phar maceutically acceptable salt thereof for the
woracwePessur e of a nedi cament for the treat nent POf/UT20p&007740

2 diabetes 5 nellitus. 16. A nethod of treating one or

nore di seases, disorders, or conditions selected from

the group consisting of (1) non-insulin dependent

di abetes nellitus (NNDDM, (2) hyperglycema, (3) |ow

(ghgcose tol erance, (4) insulin resistance, (5)

obesity, (6) |ipgihydl0ONdi sprders, (7) dyslipidema, (8)

hyperli pi dem a, ~oeLEJiegceriden1a, (10) -92 WO

2006/ 096564 PCT/ JS2006/ B07F487 " hyper chol est er ol eni a,

(11) low HDL | eyehs, (12) high LDL levels, (13)

at heroscl erosi s d its sequel ae, (14) vascul ar

restenosis, (15)Yrritable bowel syndrone, (16)

i nflammatory bowe| 4disease, (17) Crohn's disease,

(18) ulcerative \(;\I‘E, (19) abdomi nal obesity, (20)

retinopathy, (21) pserrasis, (22) high blood pressure,

(23) netabolic syndrone, (24) 5 ovarian

@yﬁerandrogenisn1(polycystic ovari an syndrone), and

Pher di seases, (drkgorders, or conditions where insulin

resistance is a

adm nistration o

Caim1, or ap

oppaogent k“sai d nmet hod conprising the
an_ef PectGG8 anmpunt of a conpound of
aceutically acceptable salt
thereof, to a pati@gnt in need of such treatnent. 10
17. A nmethod for Yreating non-insulin dependent (Type
2) diabetes nellog in a patient in need of such
treat ment which coes adm nistering to said
patient a therapeu alFl y effgctive anount of the
conpound of Caim1l, or a pharmaceutically acceptable
@gh% thereof. 15 18. A pharmaceutical conposition
onprising (1) thesebGwpoupd of Aaiml, or a
phar maceut i cal | yW_a D apﬂe salt thereof; (2) one or
nore conpounds selected r&fethe group consisting of
(a) PPAR gamma agoRni sts and partial agonists; (b)
bi guani des; 20 ( pr ot ei n tyrosi ne phosphat ase- 1B
(PTP-1B) inhibitors; ™~ (d) dipeptidyl peptidase IV
(DP-1V) inhibitor€. 4K insulin or an insulin mnetic;
(f) sul fonylur eas;a-gl ucosi dase inhibitors; 25
(h) agents which i nprové a patient's lipid profile,
sai d agents being sel ected

2-7)
OO OJ\COZH
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fromthe group consisting of (i) HMG CoA reductase
inhibitors, (ii) bile acid sequestrants, (iii)
woe@enyasyd al cohol, nicotinic acid or a salt tPer/Esfon6/007740
(iv) niacin receptor agonists, (v) PPARa agonists,
(vi) chol esterol absorption inhibitors, (vii) acyl
CoA: chol esterol acyltransferase (ACAT) inhibitors,
(viii) CETP inhibitors, and (ix) phenolic
(Q_%&i -oxidants; 30 (i) PPARa/ydual agonists, (j) PPAR6
agoni sts, (k) am--gbgsity,conpounds, (1) ileal bile
acid transportaﬂ'\' itogs; (m anti-inflammtory
agents; 35 (n) glfucagonOr ed&pHor ant agoni sts; -93 WO
2006/ 096564 PCT/WS2006/007740 (0) G.P-1; (p) AP-1;
and (q) G.P-I gs, and pharmaceutically acceptabl e
salts of these ghpounds; and 5 (3) a
phar maceuti cal | y gaccept able carrier. -94

T,

2-9) o cl
NS O OJ\COZH
L
F and
(2-10)

15. The use of a compound of Claim 1 or a pharmaceutically acceptable
salt thereof for the manufacture of a medicament for the treatment of Type 2 diabetes

mellitus.

16. A method of treating one or more diseases, disorders, or conditions
selected from the group consisting of (1) non-insulin dependent diabetes mellitus (NIDDM),
(2) hyperglycemia, (3) low glucose tolerance, (4) insulin resistance, (5) obesity, (6) lipid
disorders, (7) dyslipidemia, (8) hyperlipidemia, (9) hypertriglyceridemia, (10)
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hypercholesterolemia, (11)low HDL levels, (12) high LDL levels, (13) atherosclerosis
and its sequelae, (14) vascular restenosis, (15) irritable bowel syndrome, (16) inflammatory
bowel disease, (17) Crohn’s disease, (18) ulcerative colitis, (19) abdominal obesity, (20)
retinopathy, (21) psoriasis, (22) high blood pressure, (23) metabolic syndrome, (24)
ovarian hyperandrogenism (polycystic ovarian syndrome), and other diseases, disorders or
conditions where insulin resistance is a component, said method comprising the
administration of an effective amount of a compound of Claim 1, or a pharmaceutically

acceptable salt thereof, to a patient in need of such treatment.

17. A method for treating non-insulin dependent (Type 2) diabetes
mellitus in a patient in need of such treatment which comprises administering to said patient
a therapeutically effective amount of the compound of Claim 1, or a pharmaceutically

acceptable salt thereof.

18. A pharmaceutical composition comprising
(1) the compound of Claim 1, or a pharmaceutically acceptable salt thereof;

(2) one or more compounds selected from the group consisting of :

(a) PPAR gamma agonists and partial agonists;

(b) biguanides;

(c) protein tyrosine phosphatase-1B (PTP-1B) inhibitors;

(d) dipeptidyl peptidase IV (DP-IV) inhibitors;

(e) insulin or an insulin mimetic;

() sulfonylureas;

(g) a~glucosidase inhibitors;

(h) agents which improve a patient’s lipid profile, said agents being selected
from the group consisting of (i) HMG-CoA reductase inhibitors, (ii) bile acid sequestrants,
(iii) nicotinyl alcohol, nicotinic acid or a salt thereof, (iv) niacin receptor agonists, (v)
PPAR« agonists, (vi) cholesterol absorption inhibitors, (vii) acyl CoA:cholesterol
acyltransferase (ACAT) inhibitors, (viii) CETP inhibitors, and (ix) phenolic anti-oxidants;

(1) PPARov/ydual agonists,

(G) PPARS agonists,

(k) antiobesity compounds,

(1) ileal bile acid transporter inhibitors;

(m) anti-inflammatory agents;

(n) glucagon receptor antagonists;
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(o) GLP-1;

() GIP-1; and

(@) GLP-1 analogs, and pharmaceutically acceptable salts of these
compounds; and

5  (3) a pharmaceutically acceptable carrier.
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