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i mportant roles in diverse signaling processes,
i ncludi ng thas n chani sns.
| Mrune respg ghtxehﬁ I ous [ :ltel?s}‘e%g gr:enj ury,
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i t al. (1982 . 9:162.7-1631) .
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Receptor activation induces cAMP production and intracellular Ca”* mobilization, and is
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primarifyto {3p7Io1BE) . | n contrast to DP, CRTH2 has been
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observations suggest that CRTH2 and uncti‘on
regulgtensepstyriaengiy inflhmmatignl at e aspects of allergic
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The dist&REy SHsmill SoRBhled RASFodIafEABES2 and/dFOndbiSEGY 8fh¥ér BED,
smal I nol ecul es that nodul ate CRTH2 and/or one or npre
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or nore her PA2 receptors and devel opment _of
diseasehandgiher immugplesin disepgss. Neyeh ﬁ%mpoaepﬂ%w@%dlsmawab desirahlej
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is provided below. 2 WO 2009/085177 PCT/ US2008/ 013833
w@R00ghsm75 O W O H OH O AMG 009 Wien test ePICT/NS100&013833

sheep airway response nodel, as described in Can

JPhysi ol  Pharmacol 1995, 73.191, AMG 009 (1) inhibits

antigen-induced |ate airway fe jonhse (LAR); (2

bl ocks antigen-i nduced dev gnt of ai rway

hyper-reactivity (AHR)o t oA hol ; and (3) 5 bl ocked

al I ergen-i nduced recruS ment |nflarrmatory cells to

the lung (BAL) (see |g\t¢r es 1, 2omeand 3 respectively).

The devel oprment of

unanti ci pated incpe

were observed in

AMG 009. Chahges 2 ‘

ant rsipated” f tym preefi ni cal safeéty s udu%‘ with AMG

009. In vitro 10 metabolism studies reveal ed that AMG

009 can be metdbolically activated to chenically-

reactive internedi ates capable of form ng c%g@

adducts with proteins. The propensity of

meWabrotestedinttioe sheeperirttag resperse medel s tdessobed i Cand Lhysiol

prorBROEAELER 11, SIS BNl co il SR GARR L an

(2) blatks antigenfiitimrerbdentlopiian ptatway hyperiieadsvity (BRR) 20 &ripghol; and (3)
. 4 .

o 9081 B A 7 RO A0 A AN i 1.

and 3pespeativelyf.ol | owi ng incubations with rat and human |iver

" SRSy of 5 05 S B ABSRA s o e

ALT/MiSHdéevely vedre puséﬂ}ed\mle@w vadurpeeost tbiitrhaifi mecpived AYEIBE9. \ﬁfh@nges in
r C

e 05 S SRR o DAL LT 25 ARG BDL 5

metatpligh eituiljes mveated pihatt AMG 02 kan be metabblically (aetieats], toetheailcaHY-

. . 1.cOl. 4
et s LSO bl fobf ER0F oy poSell erh g O o
AMGHH09gnetawlisto o gmerategeao@ﬁ/e pnetab@nw Was canctlategen stedivatoemaluate in

vitro ?(bvqpen n&g H)e ro{% %P%}%gd éﬂ{hg&h@ 9 det-le-ij~I J. W:PﬁﬁJcoP 't oxtcol
Methydss 520t27af2I85t(|’2Q®5)) y T}'ese sedies tsb@wctsiamat f[F‘GmMG O@R)rr@ﬂ;@mtlve
CqUIVIFerBtg r\&%{‘eulg(ﬁmé %QVa?Jxlntlg hafeul %Y]%lvg'ngqgcu%gt\{o%ls %{h ljgt! Ql%l l{lug]ahchver

microsomes in the presence of NADPH cofactor at a level of ~50 pmol equivalent/mg protein.

ALT/ AST | evel s
t hato had recei ved

The covalent binding of [*C]JAMG 009 to protein in microsomes was in the same range as a
target cutoff for acceptable covalent binding in microsomes (50 pmol equivalents/mg protein)
as reported in the literature (Evans, et al. Chem. Res. Toxicol., 17, 3-16 (2004)).

The target covalent binding number of 50 pmol equivalents of the drug residue per mg
of protein is a target covalent binding value, but is not a threshold. The number of 50 pmol
equivalents of the drug residue/mg of protein was not arbitrarily-derived, but came from a
thorough literature search of the levels of covalent binding to liver proteins in animals dosed
with known hepatotoxins, for example bromobenzene (Monks, T. J. et al., (1982) Life Sci., 30,
841-848), isoniazid (Nelson, S.D. et al, (1978) J. Pharmacol. Exp. Ther., 206, 574-585), and
acetaminophen (Matthews, A.M. et al, (1997) Toxicol. Lett., 90, 77-82), under conditions where
these drugs induced hepatotoxicity (Evans, D.C. et al, (2004 Chem. Res. Toxicol., 17, 3-16).
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wi t h known hepat ot oxi ns, for exanpl e bronpbenzene

(Monks, T. J. et al., (1982) Life Sci., 30, 25
w@4d09848y7 i soniazid (Nelson, S.D. et al, (197B)T/0S2008/013833

Phar macol Exp. Ther., 206, 574-585), and

hen t.t hews 1997 X]
whsf 5 VA0SR0 MO 05 o o s P R 0HE oy e
as hlglnakumﬂ th 2P pmolxéquivalents/gainer pioteih. @hereflore, @Wal@hdlmdmg

aree L SR Reasy i g B R 98§§§5e%hfmbmd“ﬂgw’

17, 3416) s nlodue ROHdld fesd thasthatdausgd byvmny ofebese model ht:]bmotbyav diugs.

Ve Bt P innlion plet bl Tom R HE A e
unwaai@a fiastle dfanivdruglor B?&ngeatchﬂatelmbﬂireau“om (@807 E%em,sRes ETox@ol 2007

Deo p i BTN Semiena TRy bro patat AR o

minirhie¢) aliexh@abiotic dmugeon 1biMienof dogy caodidatex in stiat it Irmghl agsise indedding

| ti t.ab
o LB SRS i SRS PLERE G P
(2001 Bai. | BxpeMed Bioh, S(1289F); PG]‘kEB] K Retsal (2005) A0l Re2 @Bdrmabbc 4

B LAl A O B o, o

Baillie B Av2086D IDirag Meiab i), B8) 64 1-a49; IIdalgutkaf AdiSugndcSoghia, d 2R .€2005)

in that i 1 ght | eading to the increased
Expeﬁ%@ﬂ’a@ﬂ‘ﬁ&ﬁ%‘%&zﬁ’ﬁa g b‘l&g bei ng successful |y
devied cmlﬁ&dl doBad')ﬂ d p}ﬁxma'Eeut}éal oetnpaln,d id flsq ADiaipprtdid Vactdrxgince there

have ggegl gelwn%%l t(?l’at s %8%1' remoyﬁél t%f‘} !é’nezt&%rﬁ(etggr quwgé:kmfﬁnrﬁ\asons

when(tBO &)y ddse was R§§thaﬂ' O ngldiprams 10¢trd3BO I.8M 319990 Chem ResAToxicol.,
1 3@1?% Baillie, T. A (2006). Drug Metab. Rev., 38,
; 849: Kal gutkar, A. S. and Soglia, J. R (2005)
ExPiger domippurds ofxhe gurkdat mibentidm exhiliit unexfectedly- 1ﬂ1§12))ved DA gotency,

B 55 PR FERT b T DR SRRABL 0 e v

closesticogpouniadisdiesed ilWENH/Sa D4 ek Wellbawvihee corpacet tofnmst preferred

G R R

lowerladixicaladose thard that \BEF fo3 ABJG 00Eh eMotoparysuaistuei] distiections reewden the

on exhibit.un enc
compgi R ah e PRER A eBATH R (5l e Bk SRR
metatofic pindsdagidés A\M(E 00%; oijeh meg filrthet hedp to2Box| thxs@shlent binding
bl unds _di I s¢ C{f“g"’ 4/ 058164, as well as when
pro 8‘8%3%%%6 rbco%grfe ] g ‘conmpound within that class,
AMG 009. This |rrproverrent woul d be expected to all ow

for a |ower cl ed for AMG 009.

Mor eover, struc #W&?A%I mﬁpq@@@‘ V\LN/Zen t he

conpounds of the current invention and AMG 009 are

exXPledheatidopriolideskcompbatds| phammaatuticdl @ompesitidne kndcmethédsiseful

faund in 009.. whi ch. furt.her i d.the
ror rgoBR g rongriod s Pl SREPSHE olerk g
procegdes. hinAlEcORH theShWifbxﬁHdéEHEmbMN'bhﬁMla&'Mcal rompesitgms and

conmpounds har |ca conmpasitions an

metthstuﬁnglefgh tgeea ng'or %BVePtp g atst?ran élseﬁeévuelﬁ nn%tory con&jltlons
and caieedi ti ons and di sorders assom at ed wth allergic

| n{"llleaclurrI ! Eelnt ifVention relates to compounds of the following Formula I
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processes. In particular, the invention provides
conpounds, pharmaceutical conpositions and nethods
was@PuBsifor treating or preventing asthma, allPeDUS2008/013833
di seases, inflamatory conditions and cancer. The
current invention relates to conpounds of the
followng Formula | 4 WD 2009/ 085177
PCT/ US2008/ 013833 Cl RR O OXrOIl HO/ R1/N
OH OF 1 and salts there n Rl is alkyl or
cycloalkyl; 5 R2 is halo, § hal oal kyl , al koxy,
hal oal koxy or cycloal kyl; is chloro or flouro.
The invention al so provie maceut i cal
conmposi tions conpri Lnﬁ&conpounds of Fornmula I,
active netabolites
pharmaceutical |y acdeptabl @ , €excipient or
di luent. 10 The | des net hods for
treating or prevgnting lasthma, flallerdic rhenitis,
COPD, eczeﬁa ps
sepsi s, _s¥ :u S
rheunat%ld aruhrltls mul ti pl e scllerosis,
at her oscl erosgs, transplant rejection, inflamatory
bowel disease and cancer, conprising administerfng to
andsﬁm§M9&ﬁCt in need thereof a therapeutically effective
nt of a conmpound of Forrmula I, active netabolites,
Whﬂ@m salts 15 thereof. The invention further provi des

s Ingsmkﬁéltreatlng or preventing a condition or
I'sor sponsi ve to nodul ati on of CRTH2 and/or one

2 is halo,mtayk halpalisyl, 3y, haé@léﬁ@t(mrscycloeldwdpﬂdsl ng
X is RO M effuff i Ng to a subject in need thereof a
therapeutically effective anount of a conpound of
FoFheuneention alsotrreradeswharmetdutieal compositighs epmpmsing 6ompagds of
FonnIlQ? awesﬂétmﬂteet,ﬁauptheeeb%g tﬁ@m%hsatac&fileaw ApBible

vntlngacon tion or
camer exc1p1ent or diluent.

The invention also provides methods for treating or preventing asthma, allergic rhinitis,
COPD, eczema, psoriasis, atopic dermatitis, fever, sepsis, systemic lupus erythematosus,
diabetes, rheumatoid arthritis, multiple sclerosis, atherosclerosis, transplant rejection,
inflammatory bowel disease and cancer, comprising administering to a subject in need thereof a
therapeutically effective amount of a compound of Formula I, active metabolites, or salts
thereof.

The invention further provides methods for treating or preventing a condition or
disorder responsive to modulation of CRTH2 and/or one or more other PGD, receptors,
comprising administering to a subject in need thereof a therapeutically effective amount of a
compound of Formula I, active metabolites, or salts thereof.

The invention also provides methods for treating or preventing a condition or disorder
mediated by CRTH2 and/or one or more other PGD, receptors, comprising administering to a
subject in need thereof a therapeutically effective amount of a compound of Formula I, active
metabolites, or salts thereof.

The invention also provides methods for modulating CRTH2 and/or one or more other

PGD; receptors, comprising contacting a cell with a compound of Formula I, active
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nmedi ated by CRTH2 and/or one or nore other PGD2

receptors, conprising admnistering to a subject in
woe@d/os3ier eof a therapeutically effective anouptT/052088/013833

compound of Formula I, active netabolites, or salts

tnvent| on al so provi des net hods for
meta{)(r;lgesl’f’i\rtsalrtft?1 and/ or one or nore other 25 PGD2

r ed"h@mwmlpn alsorplrolvslienigr g owthad bf making ceipbunds ofiFarmula I, as well
active 5 WD 2009/ 085177

conpou of . For,mul
comqg&%ﬂgglﬁaéfbﬁ%iﬁM%ﬁg ‘abolites, or salts thereof. The

| n0ent olgects Ifeixmrq:sraod hdiestagasiof the it waifl baminierapparent to those
Skl”“%lnqﬁ’nggqf;ofno@g %Jn &l Ip{a S Clalmscorrpounds made by

features and
advant ages of the |nvent| on will becone apparent to

h 5 skilled Il owi
:Jlegi(rel pt i fml ang c: g.l %WM%T(BE%RE%WFPSUW 1
i | Figate hillbsraiatdataobtaiicd denanmaing thieaifficagy dHAMEr F09¢absn dosed
t ol 5 gLk le d [

o7 Lo dnif e MR AR RbeSr AL 0 F hur 6 2

i | Figate 2iilinstrakatdataebtaiicd denahstraing thieadfficagy bh&Mé} 009 wbgn dosed

0 to, 15 i-ngke d [

s 15 PrRAR oty SRR R M B AR ur e 3

i | Figate :ﬁtlmstraﬂatchta@btamed ddndrsmmrmgt}readfﬁ@gy bvhaeMef 00'9c(arh9n dosed

f AMG 009 (wh 7.5 | ti-d

o7 {mghiiulibdost Rt SR nhadit oS Asmar 0 '

i | Figate aillastrdtesriudier Sﬂeg@ﬁ)dbmml dedﬁhﬂradﬁg‘rthﬁltSAM@tOOﬂgvas
efteci g ot ar TPl of i il et S B8 L hegpigs

of F@ueeﬁlllustl'_at@lﬁl&neﬁ Pid Muddl dath elow@y thateExRingleatigpounthlda

d 14. i d
Prov B BEERIG FRROHES T AR bR s ehecqgpgized
PGDpitatdosatae Highiat 10.628 npaol..i zed PGD2 at a doses as high
t

e e e e Y
14 inttheG@uea®ig Meidegl dflantehy m‘nstat:momay constriction. Figure 7

il t X- ff t

g}ug%rer 2 @@%ﬁ%ﬁﬁg&a}ig \-Ege”% Iﬁ'aﬁlg)%ia I ogﬁmeé:ﬁ)r%?%m%le %(cj)mpound

14Fd>dd1lmtwmﬁs X-Ray Powder Diffraction data obtained for

B P et Code¥e B s RS B P e S R R pgfPouns

14 thtlaarn@droﬁopolﬁnaﬁpl e Conpound 14 Form [l polynorph.

b iR Fed bt A By BRNacioRE5 effbinel B EuPiE Epfpound

14 Form III polymorph.

Figure 10 illustrates X-Ray Powder Diffraction data obtained for Example Compound
14 Form IV polymorph.

Figure 11 illustrates X-Ray Powder Diffraction data obtained for Example Compound
14 Form V polymorph.

Figure 12 illustrates X-Ray Powder Diffraction data obtained for Example Compound
14 Form VI polymorph.

Figure 13 illustrates a DSC thermogram obtained for Example Compound 14 Form I
polymorph, which shows two thermal transitions (an exothermic transition at around 183.41 °C

and an endothermic transition at around 203.19 °C. .
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Figure 11 illustrates X-Ray Powder Diffraction data

obt ai ned for Exanple Conpound 30 14 Form V pol ynor ph.
wo2@unes112 il lustrates X-Ray Powder Diffracti onCTHEEZ08/013833

obt ai ned for Exanple Conpound 14 Form VI pol ynorph.

Fi ﬂf%fe @hétnjaéé?% b%gﬁiﬁ_e %%Q?% owxﬁ{ rE%@n%?t%hBS%ﬂﬁWFomH
anhydrhuﬂrmrmqtvla mahichishaoves a(mgl@mcmhétrmsmon (arepidetheymictransition at
aroun%%gap 83.41 C 35 and an endotherm c transition at

round 203.19 C. . 6 WD 2009/085177 PCT/ US2008/ 013833
F| Bignes 1§411ilsltdat¢sa P&CealermoDBC obtagredty Example Campechdf1¢rForm III
ynlﬁﬁg}(v@xlh%h%w t}gé%neilzl?r rgltllc;ns hé(lggtgé{'ﬁmpt?id%ﬁgﬁ Qtllbom W5, IPI
asngethe ral Fansi an endot
°C an expitiThic transiion ag aroumtll 72®3 °C And3)n endpthendc ti&sition asarom:tles
2023$ C t hernogram obt ai ned for Exanpl e Conpound 14 Form
“TIT” 5 pol ynor ph, which shows three thernal
t r Bigere §6GHsstra@na BSGchdmpogram obtagned ifarifzample Campound 14 Foirh IV
Q 1 G, LI JEINe [ 0
pobyriorpB AR MelncrbIEnbiOR B bRl At fardiiaRds c.
and anlehdmhme&natldh%aﬁohmrmwéﬁ) obt ai ned for Exarrpl e

CreRRe hibigat FHS oo RRsP Rt S rbiig 14 Form v
polyrmbﬂul\ﬂh]ﬁh&hd\ss @0 thetfalaruisitionsdadatibthemic trinsaios at about 130.45 °c,

d20 | b~{ 1 lustrates a DSC

andaf]ﬁ%cy % aﬁ%rgu&{(ﬁ&é %I e Conpound 14 FormV

poFigtmar];Sh lustvbteehDsﬁombmntobernm IforthamplietGompsur(dam Form VI
polymo 8 t“herhmhg tt;wg)ﬁfz: alq Exonstz.%’I én&%t% EarE)tlon'gp about 141é]7 oc,
and anlehdmhenat:e&natldii%aﬁohﬁmwélﬁ) obt ai ned f or Exanpl e

Compound 14 Form VI 15 pol ynor ph, which shows two

thermal transitions (an endotherm c transition at

abBht shdepland guifica pigmddasnemploptitherein e disclosed i pbliedtions such as

Abral?a%o W?A 12é21ﬁ2 HOIZIO(%)IS ozy?legﬁjggschéregBchaggcgnﬁtgzugltt%né5? é gy argae Al?:glrgtc

DtseaQb rZaHHmI 9% NsenbSlgerejz, Nlzdel, S4n0ftal Mddeb af dllergic Asthma (in Current

Br o constri AI r
Allerg an sgtmg %6 {égc@lg%r;’g’;d fkg er g | g’ ﬂ}f 9 eivp’tr g_l\rl‘zltl Cl;tgle Med

vol. 1Bl $205¢143114,6999; Ablehtainn . Ml et a@&'f .Eﬂ&smrmritﬂam/Madmbl 169. pp

o714 AR erAABR. B e s bl EuHROPHY Vi 4985, 50 A

Abraham WM et al, AmJResplr Crlt Care Med vol.

109, 2P pfaEin s iy a0 Peeniiod] S 0
DESCRI PTI ON OF THE | NVENTI ON Abbrevi ati ons and

Abbreihtionstand Defihitonsbbr evi ati ons used herein are
conventional, unl ess otherw se defi ned.

The abbreviations used herein are conventional, unless otherwise defined.

The terms “treat”, “treating” and “treatment”, as used herein, are meant to include
alleviating or abrogating a disease and/or its attendant symptoms a and alleviating or
eradicating the cause of the disease itself,

tA N1

The terms “prevent”, “preventing” and “prevention”, as used herein, refer to a method
of delaying or precluding the onset of a disease and/or its attendant symptoms, barring a subject
from acquiring a disease or reducing a subject’s risk of acquiring a disease.

The term “therapeutically effective amount” refers to the amount of the subject
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30 The terns "treat", "treating" and "treatnent", as

used herein, are neant to include alleviating or
w@booo@siitng a di sease and/or its attendant synptDDS2088/013833

and alleviating or eradicating the cause of the

comp‘guﬁc'detgéct 111 els !tileb E) e%le rr‘g':'edlcglrrgslp nste"of tl.psug \r/rgit‘%] glmaél nld

reven L one erern
humadellmysl bnglgoought bzx:tlhel chisergche) @ctemmeinn, mieds;abﬂose’aseothm @limician.

Thet Lt S“tﬁaetr;p%gtgc% Hef%gc[tr% gx{l]amt’bg(!hgc?eg gla?arﬁou[x)\& qompgundktng{1 when

I'sease or
adnumsiqmd ris ngﬁcaeml tcpasmt dévhlepment of, 'bt idmvapﬁu tsmmad:)dtgnt one or more

effetlv u refer t.he ect
of &y st e hon e BB e AT e Bber i RHBLRE
amouat Wﬂln \tar)t dzapeltdmy anghcamponndythdidisadse nadiposs@ity indthe agesweight,

human that is being sought by the
etc., gfx{ gﬁ“ﬁ'aﬂo agefd’l nari an, nedi cal doctor or other

CI Tlm ‘tsula(_ﬁnt” is Hb’ﬁneﬂ denein'td hlehldpalimms aldhyas efafnaals, ineluding, but not
llmlte%gD uprllfma cs uttljes 2’2?‘* | 2@2?{{) tg?aQs hérs&08 gg gf’n a{;'t? s rarhm?ce

mni's preven opnén
and thfrhlal l[re;meﬁtred embcslumtgﬂteeuhject (sradluman nore 5 of the

Blélué’l gegflqaﬂg%[? FeeQE 1o él?lt }gﬁgrogxq qrg/ ?ﬁlereof that is

Iy ive ~ anou
capahﬂeaemzﬂuamgg akeliuhe response erﬁth iheindi s éase. LCRITH2 8ar1ants 1nclude

severjty and the a
protc§ eyl e S8 P R e ks bdn B Py
or nofnatiEllg ostueringatnineatidbdeletions) diserdomsgr sibistitutiars (e. gl, GRTHA
dematgvfg@éﬁ«%%g%d‘ﬁ%g&smwr;P@%a%@b B RSEPRg i iy
is at lle:iska-‘houﬂ 80%idefiternl to d netinedChR TH) hiore priferablylat Badt absut 80% identical,

e.term"CRTH2" refers to a
eﬁﬁ%’t gfeﬁgé’ 01{/%%&?&:1[]?%“ eof that is capable of

medls aded heyein, the bdrmab ‘émhdr @6ho R eptdrd, maerlm}mirtdeptorj’ranh the like
refer% n%P%adlg L#_}%‘t:eg%ﬁ g{otel Otéf:ﬁ-ﬁlﬁl T}gi %It' \?arng{]t tlgl'eﬁ'go gnt 1% aapg %of
medigingaeelbularatspose iy PGDy innarro- ordk ulvcal Agotkmr CGID; r¢vgptaniaobe

aci etio insertions or .substitu onsp
sleo 65 G0 T bl DB ok R S UL by ERT 628y ppsanc
EP,, BRYilP andER)d Oslen RS ecceftorGiaihiits inelad@prbteins sftaraatidlly hoimslogbus
0 o BpbadR e e ekl b AuER FHE . b T one o
more matﬁfadiy abhcyl-laalturhlbax:tmabg) aﬁun@ 5€id deletiins,GadertioAs owﬂbshtutlons (e g.,
denvenwes h n lt P r ece ! or hie ameoh f

B8 bPoploBEany HofRen? RESopE Y B e an B M
other [PGEY, e¢claptot vagiants haferz(ﬁﬂ?l’islﬁt least ahoar $Q%ltdentiwlr te(nlﬁq cohhaiondlsg
native &Rc\a}'ﬁllt s eceptl%ﬁs r\;xlova 3 ﬁfﬁ&?' ﬁt lreas}:> / é’)é gd% tlca G mBst pre %erably
at leasteabenvﬁ%edémcalPGDZ (e.qg., DP) or ot her one or nor e

ot[er, prast anoi 4s. ,EP. ERP4. FP
oL R A0 i B D5 P 2 B g
incregse ot @cmseﬂhbﬁmamnl aaﬂ/byeﬂpmbro@fdlpémz odéir ous sresge AtEMRGD,
SO { egre %{1 %Sﬁr?crt]lgh (rjnarg %:cﬁfgit %anscn[ﬂleo% detr: 1§ %ﬁg/r%?%my arlldlgr' protein-
blndmg) rModiiatioa Irrlay oomm (i g \mm or iavivno Maduldtiehe hedesoited herein, includes
Sertions bstitution 2o derivatiyes
e ok SRS MR, SRR Sl i secfip TR Bdsb i er

ﬁmct@mondlamtedstmmm vgfh CRTH2 and/or one or more other PGDZ receptors,

receppor

either directly or indirectly, and/or the upregulation or downregulation of the expression of
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ot her PGD2 receptor variants preferably is at |east
about 80% identical to the corresponding native other
wea2/08dacept ors, nore preferably at | east aboupPCP0%2008/013833
identical and nost preferably at | east about 95%
CRT]—;Ifj qnd/ol or o ?r r{lore Pé}l ?qﬁl)r aglghea %uélﬁg g%ﬁﬁ%&nygoﬁ%dprgfgged
embodmne&&enanlnlademtsd&e@ Inhtbltﬁna ncantagonmsdtemorwnmdsﬂ@t ex.,bind

to, paggliﬁ oxf %gy gfonggllmuQatl ode e Ot hper{evengSD b1t Sgl%pgc%vact{on\/\{ggcngate

suc 1 O ranscr onre
desensiitd, vi dlqwrmtgﬂlam smtamamsductldm n@htwgorsl’dbalgdnmSl anmcqmmpumtscthat
eg., l%uh ,usgl la?? mgrciaﬁﬁ,] eint zlaclvglvé%e 3 nctllgé}gm Szﬁl]ce %cglrv tlo(?'lldacrtk%ate sensitize
or upx&gﬁlﬁtg sighal mansalotttonatrhmmhtagbmcsmpoond manlnbxathe @gmnorsqsﬁ GHKTH2

ct eri c CRTH2
and/of ol B G @ eBp e Pl g Bl il e
bindiity aseayt drya cell-basediasseytelgy,,a tansiéxmtramslfﬁetmlpawgul ation or

pCRUED Ay amS R BB AT fbs apfonf s £Ceielio b

needed @€ potimie s, desired leffect dh angohe yf the cadllAmsedastdyy, bidcherpical assays or

. _preferred th s dir
anid] G D5 S0 Grheci Agpiribe 8 CRVEC s el P& ompound win
be at lehdt that amoymdvhich kxhibigran EG%@h hyepbhexegens tdllrbasedt dseay, (relative to an
‘ otlﬁg FQS/IS prevent, inhibit, delay activation,
e €At e, desensitize, or downregul ate signal
t rﬂsnlﬁsédﬂ héremrthe faerhs ‘f(HI’Hi%reﬁ]fonﬁg@CdnﬂitiSn ar ﬁscﬁdﬂndm‘ml'ﬁion or

disor: Eﬁswﬁge t(?%%ﬂ% t (iétgcfﬁtglgﬂsu E{af%ge? Iergtﬁ%ecbnc? tD 1011 c{r disorder
assoctuesdsvithi 1ﬁ@prdphata,par £ Jeds aliag os prgated thin wmsmal | CRITHA actﬂrty and at

east g S R0 e PrsR el AR Blastiti S

agoniste s inrsaine dnproveanednt ingphtmt wall-beiss ayat ledstgome patiend). ng

Inappg AR Lo o e o it oe ot GRIH Rabrasrinn o cts

whicH &Jr@A18y ddndt Biress ORITIL, xﬁéreasea: CRWEREpredia o SegrddbfMRRQethlar

roduce a desired eff in one of t
sctivagg [\ < BT PR AR AT 8lateq Jisigers fspes) o

decrefiged dRS"Hi%iﬁrfekshﬁd Ah@REHmasstb@éﬂnhywn ar GESrite sy dedladeiang
rount wll be at | east that anpunt

CRT%F’GW“‘@QH?’B%“{@O&E‘SQ © in a reporter-gene cell-based

asagysed halﬁla; th¥ Bhrhges ?RTHmhfeeiafee dorigtinroP gasordés “az6fllition or
) erein, s ' CRTH2-r esponsi ve con
disordt Gidler by CRIGIAPI TS RISEPhroqes 208 EPREIor R fiLion ar igprder
chara@BTida 'by adgpropliaé,eg., 165 tHan w@e@&ﬁ%ﬁl&ﬁmﬁzﬂf (ERTHD acﬂlwty
assoclatea w

or djsar der
mmappgtginte QRO binclion iy e i (ool of CRBE Rt St gl
whlclallitﬂmalﬂy dddlﬁJl?ﬂSipr&aURI Tad2| ijlcxfemcg gll}lzsmééxpr@ssﬂfn ontéged cﬁ’dntthyellular
ulati.o e.g., on t ni st
activaig, (Edink t Soria et Oy R M B AL SRore S s P
decre@ded ICRAT2 eip:mmam €ERTH2-meliiatep oM Inadr ﬂlsmﬁlﬂay be completely or
R UnCtJO acti vit alrl s as. t resul t
partioly et B istbropnai CRE B2 fyretioraPastvint | Hoveh s CROppdifed

condi€ibi b¥disordeg [seoms @OwkiBT iddddation @8 SRTH2 @ésulieigseme efffect on the

ntracel .l ul at. ctlvatl eadi n
undesits PSP SIS A A O T gk i it in some
1mprdi'bﬁ1&a31€§8tleﬂtr wdﬁl&lirfgaﬁ arledsRonit paK@ityssi on. A

i he ter?rfc’ %’%ﬁ%&gtog&% ﬁlgtlxn%namor dl c? rrega?erd te alndn glllrases re?'ers to
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CRTH2- nedi at ed condition or disorder. As used herein,

t he phrases "CRTH2- nedi ated condition or disorder”, "a
wa@omvdiogilon or 25 di sorder medi ated by CRTH2" BemUS2008/013833

rel ated phrases and terns refer to a condition or

that %rogg compoufxl& ﬁl% i ;uiae%lg&jto r%?duc%&%ﬁgg ?m ag She of lth% cell-

an or grea an nor
based|assipp bwphenat% aﬁﬁﬁkﬁ afimaCmbdetsadesaibed he;rely ﬂfy;gtﬁllyaar P@B; as

recepIor %odfl?tliln moun alz:lgme())( %ﬁ.b&& a3t tﬁgl Mexﬁbits an ECs

no ex r ncrease
ina rmopcregcsc cnhl-hasedcbsgnyeéelam/e forahnacedtddulontrol). act i vat i on
(1 " ne-re "
di .gso s egerelg,ntlde fg}qg e%%lgltlj)n rgmga ??6&% sPonglvg?UaeﬂtFﬁhi’élt)z r%ccptor
and redated tess and phnase@ﬁﬂ:ﬂe aeohditioachr dsordert dsgxciated wthsoapgepriatey

be .co Iete 1 ri at
¢8 lfﬁi‘?}ﬁ?? § o it a oratt i ttw?’f/oyﬁgbn% I?c? 2 rec%ﬁ?ﬁ&%r%ree& f’gﬁﬁy
respormvedo br afﬁ:ctcd by reduldidon af an@he PIGD, \Mfuep:thr (ergd ahathér G Do freceptor
i.n some effec 1 derl.yi
antagiRt o pdc ! Hshilty isoPRTp RLEAED bl He bt some
patlerms;o Inappropmmﬁmslolnai agiiviy of amqnluem?@ﬂm rdceptor mighi axis¢ as the result of

oxprd'Boap palS R b Shesalit it solig BB oo SRup B n o

increa’éétﬁe@f&éﬁﬁrﬁ@f ah&tflﬁfI!GDZQeceﬁtoV‘@ 9RO bOBbrdctNular activation (leading to,
/ US2008/ 013833 Eg li%m)un of a.coppound that. i s
isp defrs

€8 1 aélagﬁo?'(ﬁm F‘&‘B‘Hl?er elgte &1y ang qissases) of asgf exppgssipp af
anotheﬂGDzbg&gtélx:] .28 gapdtionVr Gﬁbﬂeﬂ #38ciablSahSan6thetF G IDBecd alag
escr e ere al
include BRI SRSROIst g BupRosy PODS R wi 11 be at
| eqasised hatinah®phiiseWdnditios $hdikiri& nﬂxaEﬁ&Q anétherd®GD, receptor”
rter ne ce

and re PR A GHER G510 8 R TG 30 U B oy ey feppropriat
e.g., less @tadiot g:@ﬁteﬂharﬁicﬁﬁiﬁldﬁmvitﬁGMBﬁ]bMKiIDﬁeéﬁpﬁir hmpﬁ@&te

re tor" _  and ated ter, and rases .refer
funct ol GR {47 BUT B DA oPA SR AL SRS oo, SR G IoR af Ghother
PGD.&e@ptor In&%Bs Whidiinétmaly 8kt lexprbs mhdie&emk 1nc’it€dséd/d:xbisés@$n of
er PGAD2 ecep or agg] at | east

ano ally.
anmhFrg) f&5eper P19 eg?eeg PEege “ﬁ‘ﬁ’d’ﬂlaﬁg ‘Eﬁltoo?g Zl‘ﬁﬂi"ﬂ’@?tory and

immubtét3tatéddi QPd ey anld@li@ases)dR a&df@ﬁed%mssﬁ@ﬁﬂ‘ﬁhaher PO, agRplos tA
S ILn SO e nent

agoni, st resul
CRTIL A FpdlRar SRerth g e combleipl o ortialy mEdhes By
mapp}d@ﬁﬁte fiRfioral &tility6ft anothed PGID,treaeploy. HbwarAtaltendifd 32 disorder

et Sl B, SELSS 5t DS S B SUBLESAEN, S

result©X{3oMS 8ffédd Bn he @MY ing condiidrad Siddrdex (@/gs Shothér PUD,aebloer
PGD2 receptor,. or deqree of |ntracel I lﬂ| ar activation

antagorigl QFFg0gISt ESults & e MRRON SRR FORAY b Y AR R 2t e Loan

patien§)sor der s and di seases) or decreased expression of
t her P ece tor on n.or disorde
e STy b e ri s S et st

statedCQEtdilghk Oﬂbrﬁl{chd‘i aaingler combihiaadrertlerbyf, @hioh hetullyPéakizated. Preferred
sed, herei hrase "cqndition or

syl goGgeY | HbrRBa By Gndutal MRiSp g Fg] rouigve 1 to 6

carbofi o ezdz QhC@S Exarfiples dfalld%gxb&;fseﬁclﬁdb reetity0,redhiyll,i repro@yl, isopropyl,

racterize

bty A o Bt Pt PSRRI B v s Pinisp i ke

I extepérin” ‘hetbmampr’aabﬂsm akylfgttmpt wherain o€ bi more yarbbn atoms is
substlgBEOt hgﬁ lbe(ﬁe?%q;t&g% from glgrogen oic’c}?geg Sc’)r sulﬁr result of
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20 PA2 receptor in cells which normally do not

express the receptor, increased expression of another
wea2/08dacept or or degree of intracellul ar actiRer/US2008/013833

(I eading to, e.g., inflamatory and |mTune rel at ed

orders .and .di sease o _decr ed expr ess
e el o B ord” o TR SRR e pa er o
those dlksbgrdlms and\haloalkglgpmipstatthghedto tharetriamidéryof thedhaléantt iy an
o éng(p ropriate functional activity of another PGD2
RAECS é‘g’tor. However, a condition or disorder 25

netheaéred: cbc}loaif(yl’alﬂpitd'emor i?(daﬁlbhntmmnﬂ other tans, represehniscimless
t o] t
otmerBt HeEd SR e e R et T PEa f i) PErE e B E%on
atomse( etdad;). REbE: prefeedat a0y gmnpsagws 816 carboagawmuss(t e rce&?,;} ts
ove nt, I n at east
Exarnglgs F S0 BBl ESIE b B e Pyl Sielpai Byeiche

cyclofexkiyl &- c}anme:twyl S)tfthﬁqbptyll,lﬁmitthe ikeans, unl ess ot her Wl se

3 st at eq a St, ht,, or, nched cha
S B e e i heer B GGl P sybstituent, mean,
unlesPdStHére'isE edted,ad ﬁqdnng,rcmmﬁe Ibeontine] of ipdifie a@ib oﬂrddatoﬁﬂw {erm€such

« - rred al kyl grau have 1
a5 “halGITon cs et p nedde oy et Blodsn Mg itdeiian g the
same bﬂdﬁfﬂﬂx@ﬁt fied duyilber @hiyg from op¢ O +1),Sehereanyik the totalxiuinbler of
carbof 2R R e ARSI CHOUR. For Errmpliythe v BAIBI G Gla i Mgy g include
tnﬂuorbhﬂétﬂflpat E&hﬂudrﬁﬁ‘tl@ﬂ - ék@or&lbd@é] 3- @bﬁbﬁ@pyﬂiﬂﬁi&h&lﬁm @hod, the
n, ato Su titu W t a et er oat om
term TR loBITE arpsmmar e gt RUsgbgBsd & peioger Ggs o
polyhﬁlﬁ&?&lQ[ﬂﬁﬂlﬁﬁbdﬁﬁfédﬁW@ﬂ &E&B in alfienHeLrafBing ﬁ’okncmy %) (mgl)
"hal o xXy" n thnhe venti on nse,. .
balogpgtapl, d Ign PPt Bt inlert R e R, g sttt Sien
Cm’-al halogadtdn, vhere he igthe el miilflbdrEEcalﬂKdn&wﬂlsan r‘&::eadl@h group. For
en atom e te oal Itse (0]
examE it ot ealgE RCHERED € B o éﬂ%@ﬁﬁ?@mﬁm Bgachlgrocthyl,
1,1,1-giﬁufafdm-s?nﬁialt;m&ioﬁmylckndahenﬁfeﬁ| ons of gl kyl " ' :
r err YCl 0a oups a to cal oon
1 Tis Ters o) ey s B RE S Ao e fiood pmtic
hydro_eab&ogmmttﬁrmf which eanI tﬁ&sﬁfglle r;)ng@t .amni;ﬁesrlucg‘s (§p/o :ﬂ&aé Kids) which
| udgae C opro , ClO , CY, ent , .
are fusipites o1 kg SR Blenty, o nbietonBY SeRef ot Eroups (or rings)
that cﬁnﬁﬁlh @loepdng o fo&ﬂh’etérbz&clnhs detected OmitRe @"c‘m};c éhﬁhkl@tmhgaff N, O and S,
" ogen, " ensel ves or Aas of, .anot her
whereif e SRR A Splall Home e SR S iiat it dR IR e atom(s) are
optlorfalllyl Qﬁatélﬁl,zed: hA Geteeryl frooptande a@aﬁhédld:tl:i(h&eﬁhmﬁer of the molecule
SucC "hal o ar e
throuflf by G, Mon LR e St 2RI s e Rberif 1-
naphth, 2-haphttsh debigheny| f- f)ﬁfc?ﬂﬂt 2- pifri’or:ﬁ, {Hﬂ{’l’ﬁ(lﬂyl B-@mt&glf -ididazolyl,
.. re e a n er .
+imi QRS e Tk L SR - irey R e o isp iy
4- 1soxa|2<ﬂt/10$-@’bxﬁ4>))di,| Xprlazolyls 4 adotyl, tSGthi'aB(ﬂMuﬂ-ﬁlryl 3-furyl, 2-thienyl, 3-

e e L e el e T T
pymmmymlpwﬁndmym pdiszingd batidainky b bemaouyazos/u patinjiua-ed

benziilseairh Srnag Y Fin A G EC e AR eartagne, -

isoquinbBM5tivequinglyf,2rduinbkalinyl, S-quinoxalinyl, 2-quinolyl, 3-quinolyl, 4-quinolyl,
5-quinolyl, 6-quinolyl, 7-quinolyl and 8-quinolyl.
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(9]

hal ogen atons). The term "perhal oal kyl" neans, unless
ot herwi se stated, alkyl substituted with (2m +1)
whadoogesi7at ons, where ni is the total nunber oOPCT/ES19081013833
atorrs in the al kyl group. For exanple, the term
tQ i ncl

¢ DELRRED e oy o Blribin o Ben TRt Booru gfbfb WAEn fs unsubstiuted
or subshmteﬂl Bafdﬂany lﬂre(:t&m EhetBi‘daQﬂ Olefei'qﬂb a psurolyl, bgratal}eimiddzelyl,

tate
sl SorBil sexsBh Wiy MPSh R RO Rrrpspiacoty.
punnyslylbmtmﬁdaeﬂyl idolyl) isogquindlg, @vﬁmgﬁﬁ’ qulrra»%galmyt:I lq\t.llllnblly?d;]re}umolyl
: to t . ich are fused together or
gro“plrvl?'tﬂrl%’é&lS’éjgg‘%ﬁ%ﬁ%]‘lgrs&sg*h’ge%tsérm "heteroaryl" ref e?s to
arEoIr bgmp e térat “aFyN@hgn usthimtcombinbtionwith atheroerms (g famlbxy
d f th
o, T B T P RS S0yl b B
“arylatipt’t is ﬁﬁhﬂtyo sludé thest, radiculs ih vhichiahrafd groupisanbehed ara alkyl
[ t d
ST T R TR
w}nc}hﬁdaﬁfoﬁatoﬁﬂ(le ghl@nndthyiénk igrogp)ehas bixnaspladed by,)fbr exaniple, an oxygen
| ud
stom 5%, hteyme o EP R e Sy D o reppeyios RO g the tike)
3-Hagh pthyhbova tepiyls @zl ‘yllkyl 2ty dazhtydoaryl ) isi meadata dlcilde both
substB 500 o By B o e 3RS RF Gbatoumtess phoryisp ndiggied
Preferﬂed sabstieals or, eath typootazditay hre p?ovﬁd?edibélebvyl 4-t hi ﬁ_ZOI y: ,
-t e ,
%\gfth tjoghf)ywdé;1éals4(g?)\§Fl%/wpose gow? ﬁy Fﬁrr&g |to, as allkype\{le,
alkenﬁl l}myd‘rbdik}dgde he?er@ykdnm dkwl cydeallpy, rhef&dﬂ:lyﬂyilkyl&ycloalkenyl and
d o
neterdSYeloflhy fKaine ey o pisge selscioq b (2% gy, -nov
NR’R5; SRt hlpen, SR IRTEAZ cDE(O)R 3 EOE@)R!, €COR’ c-OGNR RN OC(O)NR'R”,
9, 3 l . 9979 33 5 i 9y J”- . ) . _
NGRS RN 5 AR SsNre . AR SR oy,
NR’ CZNHQ#NHll NH- CG\IHQ#NR} y$(o)mdqmznql -§ONRBR” SNRISQ4R, yCN and -
ui no an ui no
NOs, S ORE e oe3 o0 Ay a4 Rk g e e sy

substitugty being pér&aﬁart)@rﬁ'erpé'de Ry ) R’0andrRap) bichyﬂdegmdemly\mbﬁeﬁﬂb hydrogen,

unsubstﬁﬁ&%g ?@ (]t,‘g%lkyq Ialé(¥ léﬁ?%gaﬁlt&ll é}lﬂt 'gals?tgr ¢ ef WH g% 1?} % w1t% one to three

halogén3] wiaatstitated alkyy, aBokyyr thioalkéaGdrytlps, dr&Q/X—@ZIGC&ilkyl groups. When

) Lyl [, thi | i dyl, inmdyl )
R an {1 8% Bkt ol sani it mop sy (b sBAIPEd Pyt pitroen stom
to forinBa,L6- OT-yrlembeted nngcaFcbrreyémplq WINRCB Bk eyt to ipdiutdel pirreltdinyl
ubsti t

. d
and sty Topi B oyt pdlEn bttt st ol
substmxeﬁl’lel v;]l&t thase g\Mubh hovingaivo oefewsr {wstguintsafejdgl(pngcned in the present
. 1 OX I a eS. QOL. ar an
imvenfiy g Pifestth o S anbpiealivEiggiod St plteupBlodsr,,
monosw]bstythtaﬂ kiyost plrﬁ'erﬁﬁ@,nin allg] ontetenshikyl Fadieel witidbe aadubstitited. From
[ h dt | k « »
the ab()ve c‘i\iscussD rhcgﬁ)bsgé:%%g eoltnﬁ )(}fl s]:kllgc ﬁ?e(ﬁﬂ m%%stg%%thﬁtﬂéeoﬁ%ﬁ e31kyl
is meanmtd indndegeréupe sechak kijHaloglkglu(p.g. , |-®F3116d vEHLIF;)a car bon at om
b | b

o T SR TR BTSSR, B8, e s

ralogn FSRIRIRI OXQGEVRY)-COR(, 1€oavhmmky) SO’ Ra’ndNR 1EO)R’,

NGO AR SRR ORS00t TR Ba g Rt v ald X,

substituted and unsubst ituted forns of the indicated
radi cal, unl ess otherw se indicated.
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Preferred substituents for each type of radical are

provi ded bel ow. 15 Substituents for the al kyl radicals
W@ amomedilr7 as t hose groups referred to as al kyl BEIEUS2008/013833

alkenyl heteroalkylene heteroalkenyl al kynyl ,

wherci,]e t e%*ﬂ”‘%}l dICEIé ascvy L1 %l§¥re’ferpex(§ut%s? Q %r:e 8%%%@ from: -OR’,

Focycl B4 e'a vari
=0, Hﬂfle’c haogehy @ﬁ(O)KJR‘COzRO -CONR’R”, =(]1€(«HNR R”, NRRFE(O)R'SR'

R -soREES som. T SO Ry SO e AR
NRITHIS@ NEBkﬁthentQ\Rr (E@%F?l and ideerGrltg2guphbte vai2€dl and are selected
NR' ,N R' y O y oy £) o X1
from Ea R T Qb R S R QN oo Toonm
-C(OYRANGOMQ)NR B -NY ’(T(CD)th’J -NREE(OMR’ tgm’lmmmu,pf}hemwﬁ -
s . I b u e {1
N RN Gtioo iRl SR SORR S RIARER R B
perﬂdmyuﬂﬁegeﬂkoxyuﬁrﬁll.ﬁ@ﬁﬂUotddCﬁ@)(l@l ﬁ&)rmhxbyﬂ aﬁgi]mg finerh e¢ro & thy tatal
[ st t L0 three
nombf SRR v Ak ST dromBiofingYoan ant G L et B
1ndepgﬁd&hlth&seleotred &owl hy(lﬁgerC(l()i Bl Halkyl gnbhgpesoal hamsubstitited and akd'
d,to ni,t.r oge
neter T AR ATR S O Re DART A SR BB T €0,
7 -Teenbfaheshbstitigts dﬁ(}aﬂjaeemntpine of t-hNETyR)r Heg:rawed iing tmay optionally
i.ncl u 1- roI| | . jGally,
be replft e il » S B O TR P Bl i TH B B
indeptiidestly -NH1p€)-] 0RNGrS, singld bond,land q igandnteger baftom@ tb A0 or
f r sub ent s beln re n,th resent
Attergaffh 5 A7 S Pur B e Sl fht b R REFR G
optiotiatlglibe adplaved Wit substituds bf the foetiulal- AQOHEDDBQ swhbetr A uiidéﬂ are
er bI L k ca i | ]
indepfRRthRicRls T Ouri 3 SV S a BB i sirdfy s, al s an
integes Wb frdmtlue Bt Qne ofthe sifigls kordk of the héve nﬁg $o forrhdd mndetishalyde
at.the term/ al.kyl" .is neanpt ncl ud h
replade Spipladp g PR Ftihgrively: I SERG oo A PR ABR
aryl o8 héiarbarly Lréxyf reayf aptiohdily balrépydced with & aibstntaérm ofsthle dainatd (GH}DHX-
(CHz);-%rﬁs: z’gid_t_éfl\gl'ﬁc%p’en%eﬁhlnﬁgers o%re))’() 1F\IFQ C(]g'(
S(0)-3B(ONROGCSPBY,NR2-NRhe SORIMBEIRR m-S(m))ﬁd S((ﬁm is selected from
-SO2NR R' .. - NR. -CN and -NC2, 12 WO 2009/ 085177
hydroﬂf?ﬁrlﬂgﬂfyﬁtgfﬁi&‘%‘%al ere R and R' are as defined
abasnesed hereihJthe tepn Ehedroaan’sis sshntitol Giclude axyges @D)enitrogen (N),
f =0, -NR R', halogen, -OC(OR, -C2R,
Sulf‘“-(égi\‘ﬁsﬁcm B ONR R, “NRC(OR, - NR'C2R ,
- NFietSP2 Mltidrion m&ﬂﬁﬂalyst”,‘j@ﬁm Hefejin, edihfrSeRM;o coftidommt: a
ubst i t he ,a d het 0 I
tramlgerémetgls %rae ;fﬁ dS gﬁgégagg %befeatgeﬁ comﬁ gﬁgﬁetheg Qﬁ'e
transiti@GpédhRource, I‘dIR't}R"h,gancﬁR'n be inldependéily intfddced -lm reaction vessel

with th@]@tl&l Hﬁtal %u%&%@a&%&?@' 5? tﬁm%g{ﬁltalyst is not well

chara®deriZe(. NlFE&eth‘d it isNHm@(an&)i HidRthe tenS( ‘@Rmon-xﬁ(t@):ﬁ’tﬁlyst”, as used

herein, %dﬁ)mchﬁe an oa(tg%ﬁ%aa}ngll 1Qn ?net‘al aHB/e ﬁ:bt%st Ip‘erc%rrs]%r :)ﬁgtl i? 1?1Xr§giuced

into t}m‘ezu:txbmvttskté ahdwhikh isnif nh&matyf c@perred\tmlslmmashmnwﬁmn as well

ar.onat and. wh
as the. actéI en denk‘ gatafclzﬁ% %t 3?1018 %mghe I ctlon (% geegjila?ry t{an%lp lop
metal l{ied. ,Sbbabd(ﬁrbm Grongps 3s12i df lttteq:dnah(ytabkemd from the lanthanide series) may

be used to form the catalyst. However, in preferred embodiments, the metal will be selected
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heteroaryl, (unsubstituted aryl)-(C, -C4)al kyl, and

(unsubstituted aryl)oxy-(C, -C4)al kyl. Two of the
wa@mesiiaent s on adj acent atons of the aryl orPCT/US2008/013833

heteroaryl ring may optionally be replaced with a

ST AT e T
from Gfaugt @1 boPdferad chansition ngetuld intledperlatofurt paokaidm oord nickd,

Alternative t of the bst.i t uent.s. on.adj,acent ..
ranefg O R0 ppt S0 i3 il REA S et AF Relqqpn
and cyper. alladied isthé most psafdradditianstiin rodtalt he f or mul a - A- ( CH2)

A an are

718 i ot B eplol SHREL St ot e gppatinu,
palladonchickahahdcopper. aSuitabla tagglexes incfuderbufiart @otdimitad eo, PH/Q, BECl,,

in o] h ew [I.i so,.f or ned ) tionpal,l
paORn B RER el (Gt RFE p b SRl o
bis(dibéraylidehaicttbrpdiladion [Bd(iie) 2 lyphitedinngdl) thieri®(GRT §4Hs)RPd,Cl,),
.eroaryl. ri . ionally b lLaced with.
o1 el R Mt YRR ke e N PERRanighady ¢
Ni(dpafH)d NiCl(depf), Nieh@rrieptehanthirolire) RaseyaficKet arh the like, @herainfacic”
is -0-. -NR-, -S, - S(O-, -S(O2-, or -S(O 2NR -.
represpRis 2RI YEnt R in -NR - and -S(O 2NR - is sel ect ed
f r’nmterhytﬂirgﬂgﬁ'j’hs%idmm &tciddkﬁl chdlafifFlHganga bichlas, bisvayoEd
exarnfie i ind 315 ety Pt Rineopin b PR e Sngs e, pines.
arsine(sh $hg hybfidetheebf)inctudmadybridsof piiphinecwitmbyints. _,W_eﬂdmeidn-l
rein, .conmprises t onpanents. A..transit.ion.meta
nucleggilie R s A e R AV iR nfoIvng the
countEfotp |Iﬁ3}ﬂ&_&rﬁe@ gﬁbdﬂﬁm;m l_hb lipdind iradhrcﬁflsfhd_ dr mrﬂﬁtoaﬂahimﬂ C eh
. or the ligand can.be.independentl.y.intrqduced jnto t
amingRigohg R QRO e LR COmaere by bl O REProatrby
methdils khovén foakiose of skilhia the 41 ST iphesphiaésdan da tdhydehtatephogphine
30 ch ryiﬁ%%ized. Thﬁref

. | | [ . it t | at ed
igandsgieh s rppYRTGEREs TorpryiBeeiine O liseq
triisoprepyepHosplidatribuiylphbsptime ariyyctuheafiptioskpite; atphéryighosphiteaPCy;”)
witofghPosdRhe o BRSHH ipPantcsahi®, phigifptERhe M °
triisopropwstoksite; tribstyfphosphiteptrichelolerylph@hpias tiphas/iphebghite,as(o-

th tiye. fo t he. |yst. whi.ch tj.Cipat es. |
bR TSl SR sbbas AL LSRN, Lo
2-di-tetuydpeep i 436 0tHisopdpi2], UfbipHeaylqer B i Rhob’gp hed the like), or

. t.he | i d | 35.b dto f h
ol SV BB 3 bR SRR G ADLF
bis(disiethylphesphizbeiang 1,2118sQLPAHRRGETENSCD. US2008/ 013833

. of he, . | .t i.tiqQr | s, f bl
bisipl PR SR | 2 st R ey o Gr oupe
1,2-big(dibhtylfhosphirio)@hhnk | 152Bis(dicy clohexly phssphinc)ethdge, pl3at i num

. ..pal |.adi i [ . r.ut heni . di d
YT CT AT TN
bis(diisbmispylphasptlih@)biitairg 2,abib(diopphexylfhasdhadipemates artdthe Hies;tor

. f d t. Lt tal. {,tabl R .
S4B e RO AL, AR o
Journaf of pheedrharivem ChpaichlsSdtiapn2009, ¥ok124pgd. 60dp6648, ofsiiriladnelogues
withi 1€ o Rers % st Sk sl e tisanas

includerXan(hpbd) gy t-BdetrBhasedrdnks) likepal | adi um [ Pd2( dba) 3],
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bi s(di benzyl i deneacet one) pal | adi um [ Pd( dba) 2],
allylpalladiunm(ll) chloride [(j3- C3H5)2Pd2C12], O

w@o09/08d1¢acac) 2, N Cl2[ P(C6H5] 2, PCT/US2008/013833
N| (1, 5-cycl ooct adi ene) 2, Ni (1 10- phenanthrol ine)2, 10

e e R el o RAECR R BEL

butylpimep}yxhcade(eamhoayp}ﬁhﬁ) -1 Hrindold, Qg[éuctelr‘t butatphusphdlohb-l(.?sl n,

methox iﬁ%ﬂ'@% hel ! LE% mgp@ g‘sf}yl)v%{“e‘héﬁ%? y‘ﬁ{@’s p@f fféts and

butylﬁlopﬂﬂmx*)-llli(d?s 5 -wiphengs 1 H-giarol ded)-1 Hipynede, andsmnlﬁe&akbgdes

h ds ther,eof | ud bri d f hi i

P G 8 L S S0 DB Sl BORRRAES bl
phosphates, plkekides; adtat amidvsind carbaléGisr @ckfaied ®adee ielude tBbonates

' eferredﬁg (gle)rrents

nvol vi h ln.
(espetift ter bt o e R B SR 5 (b S Ge T
anTheaghospidi’ acused Haeid sefelPiospipomels le'mmeh)drcgen donors, such

as acgRate, Hsehihug i g Hugin e By B oA et iR ASE T

ﬂuordheemftanﬂ(d‘éfﬁﬁa‘t)emﬂhﬁslikbl ne I i gands (such as

LTy FGRRn St € PRVLBES Sp AR B s reduction

potentuill tb tiearle@hODphd ael, detiver &3 C Thduery tedbaan frichdes borane, hydrogen

bond% [ | %E?%%Eoggcgﬁlg%arg?r%wgﬁm%r I péltltgsl %de%ﬁospRué, rS]lﬁﬁteS,
thiosulfatep bisyifitepinaisqahifies, forinatsi S‘b@ﬂéﬁﬂ;sllmbx&&@m ¢lectrochemical reduction.

: :t%ﬁ%?’geﬁ% g(%i‘e%glt :lr}(i%/r@eé) {2)6 F%{ ggg%glg gch'itl;}e{gmg a stoichiometric

combmaﬁoxbcbﬁascw aplvany’) ph‘d)ﬁiahl datidn, WhBredhaméthiyis sebddted dvither the

Akl RIBECEA frmid Meteed et iogide gty inclyde sosm fodide. p; |

hetBlévaled Teldperdtufeh @férs to w@inderbtires bbdee R5°Cor 25 bi dent at e

d h. ” : o
D, I R GRS HPRPSo% BRI RGF: I DERpppich s
supplied 2o thb reatibnreehtajnkiplidsivsitiog picssaree,

g lge( %%c%&@a%o&aﬁa%%ﬁ ﬁ%&g%g ’gc?rn‘%iffe::lfén%i_al Scanning Calorimetry” refer
to DST, raedsursipehits &ﬁﬁhﬂp;slqghdﬁﬁIMgnﬁt} ef 8@ @er minute under standard

1, 2-bi s(di but hos |no
condifi e gl Re R bIe b plinimr Akl ip thp .

bi A (‘thetnat {rﬁlheiaoyﬂ meﬂlpd‘lirfmﬂ(bé)maﬁma}ts includes both endothermic

transiéf)%s( ??’gglbm 53 phosphl no) propane, 1,4 30

h i no) but ane,
2, Mefélbﬂ(edtocyahﬂhmayiep bisisipéd fiian) Pewdar XeRayaDiffridiien kpekdscopy,

nds uch as those disclosed in. anic Lefters
refer Biyatye Gpnei TeRRsRE CopR ReGod iR 1 oo bt W of
conditibres déeraed geaé’ral(l}‘lam:plaile tbaledsebfskdDidZhe aviol . 124, pp.

of [ rartiogeodh irtheef o SRandPt S GrenilanoEy iRt it

of errbY @125 (Theitgmridsout’t whdnuded iXaoijuptisn wRE23heta values in powder

X-Ralsgifhickion B 75 S09ien0  pEogide S n AR ! R her

I nMieueten ‘Iphiratacariydllypbappbienss” sirméana® ui?ch(délsaltsaifthe active

comp3id Rt SR Bl i TR RS ik p e, Aéfnding onythe

pamchlapgubstﬁhmts ﬁbur(d20m:h¢ dmmopimmﬁéc)nba} Inoedifny Whén bdmmpnndsloé the
S 0
1nvenE'gx$ coptam e aRv <.y TEEunc? %nzag gs bage é:ild%tloh S I‘Eﬂsrca}{?l E% otzélaeedsby 5
The term' base as used here| n i ncludes fluorides,
am nes, hydroxi des, carbonates,
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phosphat es, al koxi des, netal am des and car bani ons.
Preferred bases include carbonates (especially cesium
W@ 200bosEare) and phosphat es (especial ly potassiPOT/US2008/013833
phosphat e). The term"acid" as used herein refers to
conn R Ry B0 LB S0 o8 558 e
elthexateatohr ima $uitalele aettdolventi Exdmplesad pnh,rmhareuacall;a aédeptabloaaset i C
additi%Ciag g‘gyﬁAgd and. t he Ici i<e. The "reduct ant mai S esium
PRATER TP SRR REFRYE™ B Sh ﬁalgwf‘wgf FAVE P EGUE TR
salt, qp@tsintilar sdit. tVoheal oempfmxﬁs & thoindermionl caledin vebatively . baéfhﬁmttﬁmahities,

acid SRR AP ot O 2 St R B el Rt A hmgounds wit 3

sufﬁcﬁﬂﬂoaﬁchmt 6fthe h@sﬁ&p&ﬁtﬁ pittict peat oitih hishieble indriobeni. fExamples of

osul fite, .formt mi.s i ntende
pharrgasefitlyt S enbable i e s SRS o @ty g Seief fe
hydrochidiic] &ydrabrotnid, mtﬁ@hﬁbdﬁd rﬁoﬂollydfc@bndaﬂ)oﬂlcslﬂiotphbﬁlxpr i sing
t ol chi ametr on odo ,ani on .and . ..
monoffutfengitp e, difr et Shatig s Ry 8PS Befeiibis Pltgpaic
or phéﬁpﬁorod’d deils landethe likdlak abll mxahdsaits herfvad‘lrfrbiyl relﬂi‘&ﬁ)eﬂdnﬁiilc organic
ncl ude so "El.eva

di d
aics e i i, BPRRE Gt AP Hp e B I S e R
mandalﬁd,rpmhiler lSenszrﬁﬁt&foﬁch p}ton)eald:fbmo,rcmo rtdtatmmnethmndﬁmcedld the

tike. {25E0Heh RS, St o B 6P a8 BB P SR Iy ol S5 bl Bapic

acids tiké gua&duusn PhctubiiE actis aiidiht like @ed, falexdameBeng e al. (1977) J.

refer ..to DSC ur.enents o si ng
Phan GBI GortaT e B SRR I8 SNV Sep g ypstt and
acidicfanéiohalivies t}ﬂeﬂmdh@mmaﬁdsyo aa:mpéraah lieo biyhet bas er afid addition
| ordinary skill in the art. "thermal transition”
salts- opserved in DSC experinments | ncl udes bot h endothermc
25THernatgdl foro Sf eha dolﬁpmhhsehm 13 rég@aatetl bg Bentadiag eegsiceih a
obt a

to "2-th " I
base ospi AR S i Ea SBBhg e o e B bty R st s Pty form of
the contip@indidiffag dﬁGﬁpthe Warijﬁ: sattdomdsiin aerglm rthlyacan i.’plf-szaﬂnlesq Buch as
[ er CO i t.i ons eene ra
sy il A erin BHR 1B St e AR PER I BB oM O

compdﬁﬁld'oitheﬁlﬁrppsmﬂﬁithé)ﬁlvmtibh '0OC" is intended to prow de a
O of .error of+.0.25... The term when
o G Rl AR She By OL S AT STRP RS At & prodrug
form. XPrRaryiglo ffthe @eipomids plaichae‘d’lﬁrduSarb ﬂio@eﬂdﬁiﬂ)ohﬂdsphabwadﬁy wndergo
har mac

chemigateatbed bndel Biioeicalolinipri okl A SorRpHes of B¢ fxdation.
Addn&mtalﬂw @rodmgﬁpmbmnwlmed to the @nnfogmroé dle\lhtl\ﬁhtmilﬂi}&ﬂlbmehlyor
on e
viochgae e LT g DR e SR EATHAL: BBURt A< BN
converiée ro thoogipondds affthetifreenén wireneicedin adenbdeimal rpetlchtesmbly with
f t | t t | t
a suithit ekt SEFer i iapdet oo bR Bt b DAL 15 Gy Suations,

they mwﬁmtwmg adimisne tHan aie parznidrog. "Btwgzlfna@pthspmuad& bd thb\avallable
Si base

by orfl e PRYR byt Gt ol aiggp 48T o2
solubmlrgamr]ﬁmmatetmadlllcymmsﬁmm alk thelpaeat drug. A wide variety of prodrug

derivatives are known in the art, such as those that rely on hydrolytic cleavage or oxidative
activation of the prodrug. An example, without limitation, of a prodrug would be a compound

of the invention which is administered as an ester (the "prodrug"), but then is metabolically
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addition salts include sodium potassium calcium

anmoni um organi ¢ am no, or nmagnhesium salt, or a
wa@powlosgi7sal t. When conpounds of the inventi onPCDOBZENNS1013833

relatively basic functionalities, 5 acid addition

hydroﬁfz (if? Ct% acnarbt())():“( l?cbag:gi %%t%ﬁtp‘é egtgtp; ?\gfthél 1%1 teylgae l})n%lﬁéfi@cfeﬁ%ﬁfdgi

denvaiﬁewfad:ompmdw,doétltehmrenmmm or in a suitable inert

ol.vent. ti t.abil
2 e Erisme RS ofle Py RBLBCEH b tects REEFRARR B0ke
formsainchiding hidrated fothng Clalgenidral, thé ycﬂVand:nlrfonmsca,re cquiwaleot to unsolvated

forms 1 B8 P SR DO O 0 R Y 98T ARG F P, Cerai

comp8utid of the invemioa Ima@} leRigEin $rhh|ltfpllh‘ drystalhgﬁi)’rlandrprhpuslfﬁm In general,
hosphor ous aci dth |
ot oo O P B rara £ ot e Seomenlolidy Yol it Pinleoed o

be withixtthé ScopPofthe méntion. sobut yric, maleic, malonic,

DB §5s B B AR e P BRIt o
or dolitd¢ bands; Che radifass e&bhlltfoﬁfersc diaqi¢reorhdie gednnétﬂc 1séﬂn&s and individual

i ncl alts of cdss as rg| at e _and
e
can b@fes@?éd&ﬁfatyhﬁmtﬁcaﬂg isyighedizel disirgy dohkeati¢isad methbdsto eondephe,

. al ,, 977 Sci . 66:1-19).
‘S°me€%r°gﬂ?aﬁygﬁr&’ éubé%ﬂ‘b%]&’#ffg E‘? ?qiﬁ% $ORFEnt i on cont ai n
borlh obﬁhﬁb@daaﬁhe Beérliofi nfay ASb baritaih uiirlaaBaltphﬂabrt@hi oi\‘/utddne
ounds to_.he conv rted nto ei t her

a e or
sotoEa P By oS [ TG SO S TP SO CpBar
compBwyds By begﬁml%ibale& erith yadicantivadédtepgs, tshich a5 éid)xtexamplb tritiunb@E R

can 35 R S W 5 S0 SO L i o

prophyRBRO4gests, ¢ f. foanicer fheaptib agenay festascheedgenth,argyECRTH2 assay

cert hysi cal properties, suc solubility in
reagefiSy g QRO pEEnIs b oty e {egmls o PR vt B
compbgéhds BEthp &fveitionf Whethed Fadidaetive®d Agpara thténded tolbe epeompassed within
of érﬂg invention. In addition to salt forns, the
the sqopg A {hS ¥ HPBvi des conpounds which are in a prodrug
form Prodrugs of the conpounds described herein are

t hose ¢ unds. that readily undergo 25 chemi cal
Emb%ﬂﬁ‘ﬁﬂ‘éﬁ%&@]‘“ﬁ'ﬂ?& ol ogi cal conditions to provide the

c ommmﬂ&omﬁodnhethammtatmmm ahd/or@ne bt miore [Dth&dPGQgsreC@Itbrs
be convert d to r’rﬁ%j oun s aof the

has b%eirf éiﬂﬁchgalred d&;gl’?él ogica ﬁg\agonpﬁntéh Q‘é & q(/tme patxologlcal
condidtwy off the Bt krc. ) ihése @mmpqingds capraciihategs indabit the acSioﬂW;ﬁCRTHZ
and/og grgecoggtgﬁ%ot er, I{Cﬂ:ﬁg Bﬁg%g gz 1%{?dﬁ)g§gllg8 HY a%v?tﬁlg o 1nhlb1t1ng
CRTKarddAdyloge exﬁi()fﬁethef P(G]bﬁﬂ&b@&irs teagmpbundPwiltfindysse as therapeutic
s e PO SPAE o RRR PN A
and/ofaiye orfn@ire othatRB L@ cceperstind/aymediatbd By CRYHO ad/or one or more other
PGD%?%Q@ I St}#g{?te %Q%@eﬁ é{ﬁe?gl%fe%rgf %@gglesgatg%sld | gg?ncﬁtlons Enclu-cll-g asthma,
allergid vhinitC eaéha phorizeisyuespid depmnatitisvfeverf sepsig) ayseamtic tipug. A
et i St pBl R o SR Bl PP T, By
rejectionl dxﬂhmm&torn)?:li:ev&ﬁéamarﬂfcamdae Mdmbnakjjy thompa\mdls ex;g J;zful for

e oS bt s ol B0 L S e S RERELTE,
(the "prodrug"), but then is netabolically 16
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25

WD 2009/ 085177 PCT/ US2008/ 013833 hydrol yzed to the
carboxylic acid, the active entity. Additiona

wex@a83as37 i ncl ude peptidyl derivatives of a cPOPUSIVS/013833

of the invention. Certain conmpounds of the invention
cmﬂuﬁﬁ&uﬁ%&&%s)n unsol vated forns as well as sol vated
ns, I ncluding hydrated forns. In general, the
S thna:ttbcjcdrmonsdsaxf ¢heaunentier aspbelieved o sxsiritheineffecs by antergcting

S. f
with QPHIZ R ARHERAPH ooy SREPIREAARII el hol DM RREP T
embodiiesttof ithe imventiorp | For exapplea bompeandsrof dmnmmrsma)omtmact With
f
PGnggc%gt%?iub{yg% c}th{’ I}%’aﬁldﬁl}ﬁ 0k B HLo girl]&g@ R PIo? b8 d O
receptoss, a\g.§ ﬂuqmuohmes&ngKAo)frecteh@r i Indeedi ds@Hudedao stmive, the present

of .th Pl r
mvenm{n“;ﬁgcdgcaﬁ{, Sontemp] aetﬁ{‘ﬁég [S}%e of %F&gs?ﬁ)g%a of}%&g{g 1 E.:?Sr;h%ul(f]agé 8%:
rmxePGBenaqms$o@m3hﬂ1©&%ﬁ% di astereoners, geonetric

I Soner s Vi r 0 be
R B e R Bl AR
exmmﬂggwmmgnmdamvbdaimx@hved or asymetrically syntheS|zed
usi ng conventional nethods to render the isomers
"optically pure", i.e., substantially free of its
Compotrder i soners. The conpounds of the invention may al so
contai n unnatural proportions of atomc 15 isotopes
at one or nore of the atons that constitute such
conpouridsne #pect ghaimpéntion plogidecompounid ©f frampuls €1):
radi ol abel ed with radi oactive isotopes, such as for
exanple tritium (3H), iodine-125 (1251) or carbon-14
(14C). Radi ol abl ed conppunds _are usgful as therapeutic
or prophylactic agents, &4 srrcer therapeutic
agents, research reagents, CRTH2 assay
reagents, and di agnosgic aner e.g., in vivo imging
agents. All isotopic ma rat " 8p8” of the 20 conpounds of
t he i nvention, whe nerW«adloactlve or not, are
intended to be enco pasSed withinl the scope of the
i nvention. eption A cl ass of
conmpounds t hat one or nore other
PGD2 receptors | l-mendlng on
t he blologncal e

patholquCa ' bhese
conmpounds can actlvate or |nh|b|t the actlons of CRTH2
and/ or one oronore other PGD2 recgptors (e.g., |ligand

bi ndi ng). By activating or inhibiting CRTH2 andi/ or
and sdd@&heflof MOr € ot her PGD2 receptors, the conpounds wil|
find use as therapeutic agents capable of nodul ating
whereif} seases and condi tions responsive to nodul ation of
,sgﬁg%pqggmggg/or one or nore other PGD2 receptors
nmedi ated by CRTH2 and/or one or nore other
s IP@Dzlkvle b@mlbflsalk%g, heballexugroveloalilladidl es of such
Xlscmb§ﬁ§$ﬁﬁmﬁnd conditions include asthma, allergic
rhinitis, eczema, psoriasis, atopic dermatitis, fever,
sepsis, system c |lupus erythematosus, diabetes,
r ReERdiothpBhiddd WithinSthe $B8hd diitlofnds | BERAE Sompounds where X is
at heroscl erosis, transplant rejection, inflamuatory
chlorgyowel di sease and cancer . Addi tionally, the conpounds

argefth3&f donpb@ids within the scope of Formula I further include compounds where
R! is alkyl, (C;-Cs alkyl more preferred) (t-butyl most preferred).
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35 the treatnent and/or prevention of conplications of
t hese di seases and disorders (e.g., 17 WO 2009/085177

wEALEA008/ 013833 cardi ovascul ar di sease). VWiT/8S1008013833

conmpounds of the invention are believed to exert their

B Dok R A Bsegth SRR S RENBAIS AR here

e conp s act I1s not a
2is e;mbmmynmtcmycbhikyumemefmd) (leomomhpﬂpeclalb'mnqumdds of

ntion er ac :
S'J%fi‘iﬁs EXrR et et ofolhut? L ghde BEOMALe compounds:
ot her prostanoid regeptors, e.g., thmonbo ane- A2
(TXA2) receptQr..o\n d, as alluded to &
present i i on/Specifically cont
of the disehQsed conpounds to nodul a o
PGD2 r@eéﬁtors<pther than CRTH2. Cde

D/ RL/NOH 15 Fl
is al kyl or cycloalkyl, RZ is hal o,
al koxy, haloalkoxy or cycl oal kyl ;

or flouro. Prefeired conpounds Mﬁthln

Formul a &< conpounds where X igs
Preferrgd d dunds wi thin the scope hf \
further‘%-' ¢ compounds where Rﬁ \ s al kyl,

(C1- Cama%kyl nmere preferred) (t- but n@st p eferred)
18 WO 009/085 77 PCT/U82008/01383
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10

Preferred conpounds within the scope of Formula I
further include conpounds where R2 is cycl oal kyl,

w@ aBw@ssicycl oal kyl nore preferred) (cycl opropyPCT/US2008/013833
especially preferred). Preferred conpounds within the
scope of Formula | isnclude the follow ng conpounds: F

/EHN %G O O OXHH \ 01 \ 0

" | OH XN F, OFF C F/ Fa_ \YHNC %G
HNC \\ QR \ OO0/ XHNOH OH 51 F QG C
O 'F N TR>F F \ HN' \\ G HN % § _4 0Fl A |
O 0 OO NHH @ W\ a

O o o .

X ag

OH OH
o F , o F ,
F
cl c F
\ )\
HN/\\ c HN/\\ cl

o °
0. 0
o) o]
H H
N N
o F o F )

and salts thereof.

Preparation of the Compounds
Synthetic routes to the compounds provided herein are described in the Examples. One
of skill in the art will understand that the synthetic routes can be modified to use different

starting materials and/or alternate reagents to accomplish the desired transformations..

20



IN/ "/ OH ~{ UOFOF FC / )+FC FHNC\\ F
1-1 SHNC OOI A\ 00O I \ H\ /JHON" / OH OH
WE09@BHTO F 19 WO 2009/ 085177 PCT/ US2008/ 0138BGT/UR008/013833

OXF\\ Ol FF HNC\\ G\ \ OHNC 0 000 0\J(/

.H H\/\%la—lm FE~Of ~ F G F oo, F S~a
Addltll_(ﬁ{%l)(, \on%ofﬁ \ ip \thedrt Wil recognize tht Iﬁrqtec\gn%gré)upsr:mﬁ_}')e/neaﬁsa%for
the prepddation of certain compounds and will be aware of those conditions compatible with a
selected protecting group. Accordingly, the methods and reagents described herein are all

expressed as non-limiting embodiments.

5 The present invention includes A process for manufacturing a compound of Formula II
cl R?
0]
\\S
N % X
o}
(0]
N
R1/ OH
o]
F I

wherein

R'is t-butyl;

R? is alkyl, haloalkyl, alkoxy, haloalkoxy or cycloalkyl (where preferred R? groups are
10 the same as those listed for R? groups in Formula I); and
X is chloro or flouro;

comprising the step of contacting a compound of Formula A

R3 X

NC O-alkyl

where R? is chloro, bromo, iodo, -0OS(0),alkyl or —OS(O),aryl;

with a compound of formula B

21



10

a/7d o1HV A\ HV \WCAd NOOHI A\ OO0 OH
ff / OH OFOCQ / O HNG OO01Il | N/ XOHd OF

wo2@ndsdatts t hereof. Preparation of the ConmpoRem®s2008/013833

Synthetic routes to the conmpounds provided herein are
described in the Exanples. One 10 of skill in the art
wi Il understand that the synthetic routes can be
modified to use differgnt startingrmterials and/or
alternate reagents to acCepsg e desired
transformations.. 20 WO 20p9/ 085477 PCT/ US2008/ 013833
Addi tionally, one of gkilllJ :
that protecting groupd peay b m€cessary for the
preparation of certajixiXconpounds and will be aware of
those conditions CWHpathle with a selected
protecting group. Accordingly, the nethods and
reagents described herein are all expressed asB
non-limting enbodi nents. 5 The present invention
inﬂmgﬂg&ﬁggﬁ A process for manufacturing a conpound of
or

mulall C R O HCpX OO H/ R/ I OHOF II
a) a transition metal catalyst; and

b) a base; and

to form a compound of Formula C

NG O-alkyl

The present invention further includes a process wherein the compound of Formula C
is further contacted with a compound of Formula D
R'-0-C(=0)-alkyl D

in the presence of an acid to form a compound of Formula E

22



wherein RL is t-butyl; R2 is al kyl, hal oal kyl, al koxy,
hal oal koxy or cycl oal kyl (where preferred R2 groups
w@e@9/0847t he same as those listed for R2 gr oupBCT/NS2008/013833
Formula 1); and X is chloro or flouro; conprising the
step of contacting a conpound of Formula A R3 X OO
NCI / "KOalkyl A where R3 is chloro, brono, iodo,
-05( 0O 2al kyl or -OS(Ogaryl; 15 wi td&2 a conpound of
formula B 21 WO 2009/ 08 NMYS2008/ 013833 Cl R2 O
H2ZN O B in the presence H transition netal
catalyst; and 5 b) & basg _andjto forma conpound of
Formula CCl R2 O HN_qp Ne“0-al kyl C. The present
i nvention furtheerncﬁudes a process wherein the
cormpound of Formulq C ©10 is furfher contacted with a

conpound of Fornul 2 D in the
presence of an g f paynd of Fornmula E
N
e O-alkyl

wherein the compound of Formula E is subsequently hydrolyzed to form a compound of
Formula II.
The present invention further includes a process wherein the compound of Formula A

S  is prepared by contacting a compound of Formula F

HO.

OH

with a compound of Formula G

NC

where R* is halogen or OTs;
10  in the presence of a base.
The present invention further includes a process wherein the compound of Formula B

is prepared by a process comprising the step of contacting a compound of Formula H
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22 WO 2009/ 085177 PCT/ US2008/ 013833 CIl R2 O HNC p O

HO RLI--, O-alkyl F 0 E wherein the conpound of
Wo-BH7E | s subsequently hydrol yzed to formBCT/US2008/013833
conpound of Fornmula Il. The present invention further

i ncludes a process wherein the conpound of Fornula A
5 is prepared by contacting a conpound of Formula F x
HOOOHF wth a conpqund of rormule GR3 RA NC/ G
where R4 is hal ogen or ; ¢t he presence of a
base. The present |nvent|o ler includes -a process
wherein the conpound gf Folly B is prepared by a
process conpri¥ ng the\step Bkt-Contacting a conpound
of Formula H 23 %065x085177 PCT/ US2008/ 013833 Cl

Br O N\O

H

with a compound selected from R?-BY, and RZM-X'
where Y is -(OR),, -F5, orR'3;
R is independently H, alkyl, aryl or arylalkyl;

5 or the two R groups may combine to form pinacol or catechol;
R’ is alkyl, or the two R’ groups may combine to form 9-Borabicyclononane
(9-BBN);
M is Zn or Mg; and
X'isCl, Bror;
10  in the presence of a

a) a transition metal catalyst; and
b) a base;

to form a compound of Formula J

cl R?

J
15  Suitable examples of R>-BY and R>-M-X' include R?ZnCl, R*ZnBr, R*Znl, R*MgCl, R*MgBr,
R’Mgl, R’B(OH),, R?B(pinacol), R?B(catechol), R*B(OiPr),, R’BF:K, and R?-9-BBN).

The present invention further includes a process wherein the compound of Formula F is

prepared by a process comprising contacting a compound of Formula K

24



10

15

HH wth a conmpound selected from R2-BY, and R2-M X
where Y is -(OR)2, -F3 or R2; R is independently H,

wa@bdoglogsiaryl or arylalkyl; 5 or the two R gr oupST/Ie3008/013833

conbine to form pinacol or catechol; R is alkyl, or
the two R groups may conbine to form
9- Bor abi cycl ononane (9-BBN); Mis Zn or My; and X
is d, Br or I; 10 in the presence of a a) a
transition netal cakelyst; ‘and b) a base; to forma
conmpound of Formula J © 15 Suitable
exanpl es of R2-BY and R2ZnCl, R2ZnBr
R2znl, R2MgCl, R2MyBr, 2, R2B(pinacol),
R2B(cat echol ), R2B(Q Pr) E \ rRR2- 9- BBN). The
present invention further ifncludeb a process wherein
t he compound of Fornmula F is pre%hred by a process
conprising contacting a conmpound of Formula K 24 WO
2009/ 085177 PCT/ US2008/ 013833 X HO O RS F K
where R5 is CN, -C(=O OH or -C(=0 O al kyl "W th either
where R® is CN, -C(=0)OH or -C(=0)O-alkyl

with either

(1) aqueous hydrogen iodide or a metal iodide salt in the presence of a strong acid; or

(2) areductant in the presence of an acid.

Preferred reaction conditions include the use of elevated temperatures and inert atmosphere.

Intermediates

The present invention further includes novel intermediates of Formula C useful for

making a compound of Formula IT

NG O-alkyl

Compositions

In another aspect, the invention provides pharmaceutical compositions suitable for

pharmaceutical use comprising one or more compounds of the invention and a

pharmaceutically acceptable carrier, excipient or diluent.
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(1) aqueous hydrogen iodide or a netal iodide salt in
the presence of a strong acid; or 5 (2) a reductant
WO poovlogs1pT esence of an acid. Preferred reacti oPCT/US2008/013833
condi tions include the use of el evated tenperatures

rt atnm

PRI oPRFTRGY 1 el DRIBL FHBURIeo CEP G APRG g comprising
the spfecifind ingreﬁiem‘s ¢dndlin fhe specified amkumyg ifindicagaid s eveb fas aryrpreduat
whiessmil erbr Riresfhomombpaie: S e RSN Bltes
specifittbannmos U Bly ¢ pllarroaemially a@qﬂatﬂﬂ'l it ialdeentftieat the carrier or excipient is
comppyige PR il matriens TG i BT g, A ek WRReRebichl
theregfarri er, excipient or d| I uent 25 WO 2009/ 085177

tion"

PCg/ USIZPOSI 013833 The nagq b ”
het @RS 'Y ERGEE 08 % ‘H%r8 %{glgc I5HoRIGRT ‘%%Frﬁr P%"f ng
bioaviitabilgpmeibiaaelpérmegabtality poftazompadhdiofithe evestipmqhéreiadeferred to as
th c;'itrmunt i . f indicated), as well as any product which
caqliye fiefegdient)i rectly or indirectly, from combination of
t Hﬂxemmemiafcéxmdalicngpmmm s t}ieradtnlir&straﬁpxe@ﬂ the @thpanmdsrof this
har maceut i.ca cce ble". i ant t e
invenfily pREpongprigyy o PR35 L SRah oip ebipPrP BBl of
the meethgdsedkliamben af tht be. AtlmetHods inolndathel stapbf lﬂﬁigﬁigehid @tige t O
i.ent reof. Fo npr ove one

mgre%x?t é‘gtg %sg %&t}mlﬁg %anaﬁr Svﬁlé CP%SSET% o&e 01y xB?rg [accessory 1ngreglents.
In geﬂiﬁrﬂﬁh&pﬁa&bﬂdeﬁt}cal mﬁ[ﬂbm&&& apepraadal Byl unifprnaly aed 1ﬁﬁﬂﬁ'ﬁtelyrbdmgmg

t h dt
the aqiys BRSO A CpfiEn th? B T ar = Spy dntdir o e qalfer o
both, hi‘ﬂcEthatdﬁlﬂﬂ&bés‘sdrﬂtshijglgaﬁe fnb&udt mnqamd e deksred formtiliagon. :clﬁv}ent i on
n n nt 3 resent e | unit Osa e (0]
pharfpet S BB e T PLSEE Ortbudisiitdaed SR Rpeu Bl TGS o
produich fhealeimed Afféct Hﬁdrhhdlsrocerscbrwdedltxheotsﬁseasemf bri ngi ng the
nto

T RBHET e thoBBPaHBne T B eBbe st tiny et Pl o
suitablé&fog efaeﬁsaj for &xamppe &y tatEets utocka) lomg@omutmmrms oidy ﬁlspensions,
e G R R PR S R T
Commuitibhsintendeddorf dralalse/ may bé ;ﬁfe;ﬂlralcdccoidmgrorang tmetitod known to the art
for the manufacture of pharmaceutical compositions. Such compositions may contain one or
more agents selected from sweetening agents, flavoring agents, coloring agents and preserving
agents in order to provide pharmaceutically elegant and palatable preparations. Tablets contain
the active ingredient in admixture with other non-toxic pharmaceutically acceptable excipients
which are suitable for the manufacture of tablets. These excipients may be, for example, inert
diluents, such as calcium carbonate, sodium carbonate, lactose, calcium phosphate or sodium
phosphate; granulating and disintegrating agents, for example, corn starch, or alginic acid;
binding agents, for example starch, gelatin or acacia, and lubricating agents, for example
magnesium stearate, stearic acid or talc. The tablets may be uncoated or they may be coated by
known techniques to delay disintegration and absorption in the gastrointestinal tract and
thereby provide a sustained action over a longer period. For example, a time delay material
such as glyceryl monostearate or glyceryl distearate may be employed. They may also be
coated by the techniques described in U.S. Patent Nos. 4,256,108; 4,166,452 and 4,265,874 to
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both, and then, if necessary, shaping the product into
the desired fornmulation. In the pharmaceuti cal
W@ w083yt on t he active object conpound is i ncPames2008/013833
an amount sufficient to produce the desired effect
r.oc r on of diseases. The
fomgﬁrgrnrcrgl%eé th‘:tgglﬁ%ﬁ% ol?f)e?]eg %ontai ning the active
i Nigpnadliages foreoyrallnee may aisd rpreseigéd &Lhatctagtlla@nfcapsutes whereiaghe
. f.or _ex le, .as tab us_,or
active s mfet §o o Pt S LB I8 B L0 AT RER Bl
phospdaatu loskawilis, orlassaft gefatia @ﬁ;tsuleawhmhle $he acnvcsygraqhsntmsr mixed with
03|t ons _in e may be
water s w bl Bsainoc BF arimps TR R O B e v et or
t hequeminLsigpehsiom cofitaip e aveeeanidterta in cachm)mse Wntb nzampléius:hutable
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ut ] t d | at.abl t.i
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proauir By SR Gaeebitedtiin bt B imel bpl PR RRR ST S of
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hFow exanple, a tinme delay material such as
as S“gﬁ?%f(?éf“vf Bnost earate or glyceryl distearate may be
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hept adecaet hyl eneoxycet anol, or condensation products
of ethylene oxide with partial esters derived from
wo atovpssci ds and a hexitol such as pol yoxyet hyPEnes2008/013833
sor bi t ol nDnooIeate or 15 condensation products of
Wit b e
acids %}up%éxﬁgl o?r exarﬁ;ﬂg %)I’gl c?e Srﬁc'on (())lfs,atgéi %nél chn%ensat on prg&uc% of
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butanp dies eAmemg thy actcb;salﬂd dehidlesrand Sol eantsaludt lmagnbe dmplbyeztarhwaxsr

bl. e n ul .S
nger S sc?utbqn anél SP% hic ég ﬁfé)ﬁde u%rc]m gx a gllﬁlgn %:{Jegg ?d %ls L ye
convdnhenadiyl dmbiow'd asfa sobxtreror F).rspeﬂddg nidd@ira (ar és purpgse anyeland fixed

oil m%yq)e em yﬁ% mgélgmg sgﬁ%&g:ﬁ%}ng : r%{ﬁl)écexﬁéeé s g‘}if@?ﬂ}’efé“y acids such as
oleic Sud ﬁaﬂmhse idih pmpsmmgm afnnjmmtbﬂesng agent s and sus pend| ng

d b d
il R R G e T
suppcsin@ees Erirevtpl adthinisoationgpf &wdimg) I Msmmgﬂqus paxmwprqjasqd Hye

.. t...ITh cal
miis (GRERL wi R Sy RRRLE B S B LRARbfe S b pepperatures
but llqanmatshmetal ta’mperﬂuﬂe)anqbbvasmemﬁ)ye aelt @ tl«cengemmhb eclaakd the Hmg.
hi s, 0i a mneral oil,

;
Such Pmafaenpls §reQ coa%uger 388 ol?'et?)fqene g(l)yrcofr%i xtures of these.
Suhidr &dpical Bﬂdr&lrrfsymmg)eatggalﬂlm mﬂytlonb er suspensions, efc., containing the

|
o Pt BT B4 L2 AT S U By

mclucteoheBxaﬁmbmhwm}lemﬂrgargﬂesmth| n, and esters or._parti al

fromfatt 009/ 085177

o a5 s iRt e oot B3 eRa b ditner pogporise
other ewaxppitlealmcbvet wnpnmdsmsmateé hexamdus:eﬁth dethe aéatment pf m:m, S
allergpc dlgelgﬁ%s %r?tjlalmrg [ %ndll eo?}xt(sé grédz caficer grhc{e % r%o(%leé §§Sé>01ateq.ﬂngrew1th
(eg., eardnbsaso.rla dmyse}abmthec odju‘aann Is\mmey emtan@s,mompbélm lwhm include
a comgé\e’&{&% é% tlhg\i/gnrvgxﬁlzm {1 éj anf al ema[lv miXt haye gdg},thVF or sygerﬁ}\l\%& yqfeeclgf when
admingdtgred| , sor bi t ol or sucr ose Such formul ati ons may

al so contain a denulcent, a preservative and

flavoring and col oring agents. The pharnaceuti cal
Meth@glonfdsi t i ons may be in the formof a sterile

t n

U E R ERYE SHE RS o hrp RS MR AT P REREE et

diseasgiot canditiog assphatséwshl CRAB2endlosqeros imoge ther\Béiﬂz irevgptagdgt S

adrnirﬁ‘g?g'ini Y5 P Sl%ﬁjécplgavﬁ%%mhsa é’é"ﬂhi‘t"lgn Qrac}{s%a&,eg Hle%guttgcgpyeeqfective
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10 above.. The sterile injectable preparation may al so
be a sterile injectable solution or suspension in a
wWORINsMIT parenteral | y-acceptabl e dil uent or BOT/USIU0$/013833
for exanple as a solution in 1,3- butane dioI Anong
e bl e vehicl Lvents that e
amou}lg1 c?fl a é{é;él g%r% eor cor?peosmon aﬁtrl]lg eglcrﬁ% Fnu?ne Group r?g ROl r(!)l?ﬂt%
dlseaszas dndieondiiboy; indlding lchriohio Idlsedsas cfdwmbnsom othet gecies carf hexmedted
convent i

with B4l tr AR, o Y iR o8 Bn8® o ot bl s
diseags hndxwpdxbensamhm(é)jmﬂamﬂnatdrymg aBergic kistases m:hnmsrsystmnc

i des. di a CIdS such as i C
anaptfeipEe upeinsit o A1t 0P hdnte ESindisd ifilarfioen® yfisfis,
1nseclpsimag ammgest, f@dlallﬂgﬁp@mhﬁdmhm@seﬂé@ﬂd ide 1&kenand insdsor@okis, (2)

f f
it Bow Bl Fedies SRHBRG P g - rr iR Sk dedinend spietis ©
vascufiti€ [Behet's Byndramiex (4) gsdriagis atrdligflamrhdiory dstmdt(a;bé @uch as dermatitis,

t t Wh h t di .
ccoerfi gkt SPTTPLLT FHEEE B ROt el el e Seaitrdfidhis
such a;rtHoswdbxhveti Iﬁehﬂﬁmrae pallémavirus, BEVroe RLN’I’Infedld’rEb&&SiGl fumgal and

but
other B%qagfé) %an%lg pafl-v[:o&eg, an%%uqar}egus lgpaﬂs %Bé ema ors% @ asthma and
resplralom atergisdisgasdslsuchss abargia hstmna abcrgsumpms,&nmm medief atlergic

t t . t

confu{i, B et ive GRRERERES byt Bl BulriiPod fiesse gnd e
like, (r@?andimihﬁme diRedsesti guch hearthsiels (ficliding themsdieid aadipsogjatio) sgstemic

h al t t hog f.th
s BB 3 | PP o SORBF L BE KB ‘E RGP et Redror
glommlbnqmnnmndohmlﬁi& (7algraﬁmt_] extioh ¢ineliding alRgfafl re_]iemdnhaed graft-v-

t, of dj f
nost SRR o B A T 8 R AP ) et R e anspan
reJecttdﬁeqs¢mvéxt1(9) card@vascalar disoodessssuch @sracatie hemsfajlurehypbtaesion,

iti whi ch :

hyper?eﬁ%lfn& &ggm%pcc&orﬁg,C)xﬁ%oc&:gr%gjl n?zﬁcétiophvﬁgrﬁg%latgnggcogﬁelsgve heart failure,
ather@blbﬂ;lsxﬁ,aiomneryaagtefyt dideaseeresterbisis |a1ddavasculmstmmg§ $IO') cerebrbentudar

di %\l/nen 30 ) rq {J}’St er.ed. Mgt hods of not her 1
iSOrders SR 85 aRmatie, DRI B $HHO5 Gl R rETAS %"‘b‘l“ TRYYE 1D
cancepsrcﬁ\tlmﬁreasg skin, palossats S@vial uters) diviry aestastladdes tharg, liwer,Harynx,

and/,or .on r .nore other. PGD2 re tors . 3 .
oral i R0\ 8 B ey e Rl 0. 8- RRVHAR SOtHCIR PuBTRapt gl Gyroid
bloodding §aghaticsysterml @pefitrods lcbr)tleﬁfvﬁe @isdue dideas2 8ndMarcoidosis, (13)
gemta% gr(x) r%grs #‘cglge S?ndﬁti,%gsz ?L% 8?’1??63 € dylsﬁmcéthog gggﬁaﬁtrgl?lpgmap ngOI’dCI‘S
such argasxdusrmrce:s natlseagmaasatain dndandiing; O ,neurnlogludlsnglers such as
Az G al ABF S lord TR s aotpit HarRESY. SRip fif Bdrome
and PmkﬂiokrSymdreme,r(l Tr)mam GBh&hal Bﬁaﬂiefseﬁepdmtas disdiders ®uch as

lauco | seas FZ%) rf‘ecn seElseonusc |sn de (1) inflammatory or

glaucging, &0 {20) gl dseasgi pich as IVt oni ¢ 5 anaphyl axi s and
hyIperetgmmshmt aspect yhaineanndepmyld@@i&}];xodabﬁpéamng or praentinga
urti,carla dru al | er ect sting alle

dlseasfe 56 8ls°rldfr P é;’e(tlo AC ulg l%ngdfczcg irac “8/ S 8121163(% nzla{)ﬁ%jm%l %el .:it *ke)

recep@Irtonpsisiog ydrmmmnng @)a subjnétlhavmghmhy dizeave lor diserdase s

therapeu@call %fc%:ru?? agmmtrg j)ts (?naesc)? inore 0 reasgxtj\elg ch%)(lnfnlds or colmpoglﬂg’ns

In yet another aspect, the invention provides methods of treating or preventing a

disease or disorder mediated by CRTH2 and/or one or more other PGD, receptors comprising
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vasculitis, Behcet's syndrone, (4) psoriasis and

i nfl ammat ory der mat oses such as dermatitis, eczemm,
wa@t@piogsidermatitis, allergic contact dermatitiBCT/US2008/013833

urticaria, viral cutaneous pathol ogies 10 such as

L T e e

amouomfzme ousorp af the lsdyece sqm;wnnldscm cempBiions. upus

Pmﬁlgrsal‘é ct (tlflse) IP?E%L :P@o%ﬁ m&ﬁéd?' F %B&[lytm ldlﬁrl'?i and/or

dIS ases suc
one opmotei QghqerGDarecaitble pgnlmsurgmoptaq:tmma\cplﬂ wgh one or more of the subj ect

i t.l.vity lung di seases, chronic obstructive
compm‘fzﬁoﬁgoﬁoélhsease and the I|ke (6) autoi nmune

d| Ems@sg orsthe Hisease aar‘ttehreatbd sndthergbjedi’ \gpnditien; et @ingoamiy of
the in gn%gh %Ealg %2 %clilnélx.fh Ted orar a uégltéral ?e]' %/ 1 1n$ﬂrr%s‘c)lll ar intraééJ ?oneal
intravénas €V, dnmastsmal m;gbtmmor uiﬁump&ubcutareomdj etthm or irtkgant), 7)
iMalgfogfI{asal e\}aglcl:lgll r%ntaf Slﬁ)(l:lll’lgl.% é’g boplclalo(g :gatr%nsdg oca %Qe% of

i $eas ngra reje
admuSSﬂ‘altldn mrdgaay uerfamnndtw} hlon@oreogelthan in Hotalde dmag@wut fonnulatlons
re ect| 9).cC ovascu
contagnrg geerng ons.’alljlcl: rJ-tox1c éeﬁzel%arl af:cep agle garti i adeué/ﬁréts %rhoa vehicles

approb;qne fdr eachirowie ofmignmstrqnemt (iG] myentrymaisxr dmmlmpﬂanefsadmtmmnon of
conges art f

the con%qolelrrldojsgo‘éﬁg rl%vso?{%on nas g%og Iformgﬂ ion, >1/n ﬁlgﬂé%g éiCthC 1 S%redlent is
released dver aslefiled tingtperiosi s, ( 10) cerebrovascul ar disor der S

, 2%2}} ﬂeglrrge% ﬁr)rrra?trlﬁv%nt%naogg ti’ﬁxél%l%dPD aE cﬁ_r%é%lugféf?} geé:%esmaoosopﬁsw,
atopibdepastitis, fskernsepspsr swemne upumryﬂhmnatoﬂue,rdlkﬂ),etem\rWatmcEmmas,
multlgle scg?rg?l% talehg Igdr%%r si ?rahipla(l bect’lonelgl(rf)]al o 115-()(161 8&'& OQ cgr{cl:er or
other pamiitions 1) disdodeas assocﬁa!nqdrmtlo[:RTHI amidora;nd od I;wrp lothier BGDz receptors,
an apé%P%%l gezlz:vez Yg; é’%'gr%gyéﬁ{ qbopt (?]Oﬁq? téb(? zg gg q( ? St bocpy weight
per dgyowldch ¢ao s admmtstcmsl iesiagle ot mulﬂlpfefdomst meﬂral(l)lcﬁ)e dosage level will

t te dIS rders s ers

be abglﬂ% Og?o Ho ﬁ % 11 d%‘ya,nnaore 8re§eir§b% otl%gﬁg tlo e 1IQf 18 g pet
day. Al sama‘bftkedotSageSmfuna)sbe abbouatrie0 Ine 25 sngdigyendsy, al(oi16() OSlodeng/kg

di sorders, s nar col s| ee a
per afy, SRR St PeREptidRn yhn BRERe; T 3%uarne PGB 0
0.05 td|0§mr(0e5rts 5.0(iPke pe dhyrFaoliomb adheinistratiogtha sompaaitionsae and
prefergBitbrd Mo i bRt SRRl 13715 ot il g petive
mgredlexemartn:glady 18 £:0ltd, h50.:20. ujlzse,aﬁ@@ 05.0,di08.0r Bex0, 200.0, 250 0,

r ' t [or o
300'00t ﬁetr 9@(%% 06 {rae’}cgg g’? %@sd ggbngir Pé:ﬁdg%alalm 7Y eflrnh‘%‘e agctlve mﬁr Fedient
for the smmmhathadjustglestmf ltheadosligs eéathe pa‘.trendﬂosbe Itl@labd Ehe compounds may

be adnur%stearg cl)Jnta{ r%aimex ?ﬁ i e& amﬁpp Hz%, referabllynoriyg f)r twl%%_)etqa| gay

ounds” or €O
astwdt he Ltnkiersnoudg dee\ccn thot theispesficdpsdiedd and frequeadyi ch gosage for
any p%lﬁl}i%‘}%o ﬁlg may g vagri %wﬂf){;&%lﬁis ul%rgrq gl g‘rla‘ otg%clgr%rrs chlu%lFIel-Q_%eg
activisof ﬂ&&@é@%@ﬁi}oﬁm émm@ﬁﬁh@m%&&c sadﬂntmarsltlargt}rrg attmomaof that
hav c .OR O e
compBitl B here Bl aBe 00, Lo R oS SRR efdomniytion
rate of engyation, WWIMTQBOIO thecsevrpitsofithoprsticulan cyrelitioanatdhisy host
the invention provides nmethods of nodul ating
underg:é%&tmﬂ’é/ or one or nore other PGD2 receptors
conprising contacting a cell with one or nore of the
subj ect
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5 conmpounds or conpositions. Depending on the di sease
to be treated and the subject's condition, the
wa@eowossids of the invention may be adm ni st er BdI/D§2008/013833

oral, parenteral (e.g., intranuscular,
I n{' ac%er Lg s gﬂh mverﬂlto;l%gn neocltl)S meg;v T use:@t [ aCIbTtha 5nn \%lth other
|nJect| AT usiron, aneous Jeet

agenth mﬁ&m the treatmhlal Ia’BYeonqn malsslorvaglmhbratldrmftthﬂ dlseases or
condlﬁons flor \%’iah i%np axgé)s Uf &t% \{egtlo% are tase% mcDu u%% trrhma ?elleléglc rhinitis,

routes mni stration ‘ah
eczemd pmam atopg:&lehmtl,tm,l fwesuensabéyetenhaﬁap}s etythdmatosus, diabetes,
ation nven non-
heunfF iR e RS AT B BERier iimmaty
bowel/daknamd emcexanpﬂmpcpaahoéogiesmoeaaﬂsbveout e of

at The in i on a con | at es
g#ﬁ H @‘ﬁaw Or GFuES Y coérrf)%'ff e g¥ E{Eﬁ It n a
co mndmpotsed thenefdr,adimuimpeomly\mh segheritially with a vcanpdmgd eﬂu‘he mvents)n
rel eased

Wher oo L infesfEh s hp@EePRhcSSlpg ondp ifts other drugs, a
pharnideeutichli cSmpGﬁthﬁmantabmlgl’shdsdtBe,r drugs opddditide romhe cérhpound of the

invc:niiﬁr\é{“:ﬁ3 rl%ﬁf%}- s Slt:cﬁﬁ%glfygtﬂ]e &}?HP{J léstllcg %’ H})&?@ér%solflﬁie 1nve%¥3 ion mg'lhde
thosealtah alsocmlai a8 moke atheg plirtingrafiants drdierapentid agpmms tiw addition to
'é'bdr glaseaSE cancer or other conditions or
a compound of the INVERion. " ot 'ed with CRTH2 and/ or one or nore
ot Mpl%@laﬂothaabmp@nsc ageﬁl tlﬁp:pa)otpr.r doaibéned mmge:ohlpmid of the
) ill.genera ab OltolOO
invenf o i PO oA e ol B9 P BB RSB CapERU e

but arginogjiraitedrto:(a) Vi pldendgatss, (Piceftiessadrbiys, sﬁdheis dedagahdsenve|

e 5 RO QR AL P BRI g

hydrogottisale) enddosiageerbid\aadlogyaychis badkooridd) (d) Iminon@bpprepsseds such as

eveloigias (FRGRREE sy ACTRI & gt Bhene iy

raparﬂi)@m((sﬂﬂﬁnism@aﬁlﬁne@) &hdbhetr 5K R0 typle ifimnndsoppresSanty/akd) per

mycopREplaleetfy MRIBOTAE FHeCHE oo PAB AL SO By

antagdni&s)tsachl43®oomadphkmitpirames cldérphdigramini) deechlorphgndrdinéie] triprolidine,.

eSS RS ke G G st o b

promé&B4Yide, trinféPradine, 7a5ﬂad3ne 8{doH2pta8in€) .abtazdline, ph@ﬁ&nﬁne pyrilamine,

m |l f ed]
astenigles et e orlaoen et TR IEa Jeret BPetheT lgmtscing, andyhe
like; (ra)endntseable@l anﬂ’laahﬁm QuUhdS Bﬂagomsb.ﬁ(egd marhitslire] Qetagbterenol,
tinmes gEferabl once or

1
fenot?f% éeetk?éwefféfgﬂtere'eblmltew Ff}d per@utawa)eqn d@gonfiRRIgesterody ot

combiniaorSRES. {alfetcOERuti@ak (,mglzr@)r f%ﬁﬁ&%}ib&fesdi@cﬁf@ﬁbz@&rt ),
artl cul ar, pati ent e varied and wi Il depen

theopmdéw SropRhmspdiugs atfomeolp@zpmem@mlwee feygotrigpg W}gpylstéﬁe g

zafirl 636, SBReIukdst peAMIRAMNEANRAR) RYBtkast!n@ SRBLWBRLB ) leukotriene
st abi lity and | ength of action of _that conpound, the

biosynhesis lslaawa&ll@wtm £909); (R@gp-sisroidabantiinflagymatory agentsn

(NSAIDSYBudH as PebpidhicdciddetiOftives (edt, AlnfthoRéfeh, HehdXaprotdnlBlicloxic acid,
conmbi nation, the severi t%ﬁof t he _particul ar conditian,

carpr%fﬁra fenbutepfepopsefen, fyprofss; fgbipradnaiyproty. \ngppreisn,ksiogrofen.
muod?@a %@Q&/ o3, pﬂ}@feﬁ PERBPHILLR, ﬁbromeumwem& €l afdB N

be co ned or used in conbination wth fe
tioxaprofen), acetic acid derivatives (e.g., indomethacin, acemetacin, alc]o enac, clidanac,
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agents useful in the treatnment, prevention,
suppression or anelioration of the diseases or
waeovdiogiions for whi ch conpounds of the inventiPOT/EFE08/013833

useful, |nclud|ng asthma, allergic rhinitis, eczens,
sqr c de |t| e systen1c
aicof P8 feTordtas dr i A Rl Jwrole B TourBEE HoXena S RPRE: <

sulmdlaultlbplphce tcfhnéter gigosetacit hmtzcomebleac))sfq:rmmct acaimplvanfcs (e.g.,
flufen; S cea%ltdI r%n IQJnng acl t oerfél a \élled ni caa% dhanﬁ %F@gar{u gd}
Hote S

0S€ pa ol"0gi és SOV E: u er agen
biphenbrlcaymxylmmcldxknaatmen(eg einthnh;salbyxd dlufemsale oan:alms (e.gprisoxicam,

p1rox1caen8T L?g n(%xwgm% n%gyhlcaél? dsalt hgarteggeo % + ac%ﬁpyahgé nx sﬁfﬂﬁalazme)

ein
and the ppraeelots ¢4.g. Idpezdna,\mzmpemylon depnszo0e, a:mﬁ‘tbatapmreawe'phmbytazone

and pl\ém%‘tﬁlggtg’?({nf)o :(g)rcr:g{}?(g&éﬁ?lﬁ%e ég{ﬁtﬂﬁz Whl%QO srs]gcrhrra%% Ut I ?k‘elebrtex®)
and rdfévexib ¢FioeFdh)ihhibites of pm)mhbdlesneras tmedVe(PDEdV ); (1) other PGD,

ccor di .ngl t he ar maceut i cal 0Si ti
recep(of GRAPTRN sl or AR P MRET e S bdeire! Ry
hydrofrblphbneq lebt\pHadon greﬁdi&ﬁd; methaddnh en@plﬁnd: iogycadeanrel sxymorphone

nto f t.he i ntio of
propofiiste. ibsrimutis B giel Srmte eUane Rae AR 2
cholesmmpowaﬁxgmfgeﬁthﬁxch aﬂmem renlnctasennlhlarorsa(drgl, owastatingd

51mvaistﬁlgr|1 ralglé/gste}{lgu{luvgggtuh Stloniaf FHI‘F aélgr H%r ﬁ% f@t%a% ec(').llSl('I)S rani sn (Sef g,
choleftyrtiaihe Ahd Edestipdl), vﬁﬂmhlBg Cel¢oknoivd as nlscbmii\c @&$d, or niacin), vitamin Bg

th t.h d I t
T e Ly e Lt )
clofibund] fenbfibtateand bénzafiteste)aprdbuol, hitoglyteinpand iakibitagsf chulelterol

s oSSR RSB HEA B5 vtrs

such dyeeliahrhidg)) HMGrCoAlsithise (xﬂiiﬁitﬁﬁﬁsquﬂmhgapakxdasﬂ @nhitdpesandi n

squalérﬁ,ﬁﬂﬁ}b %{héb%a%a{fu an%g'ﬁ%n %Eg ggt si%ugFgé tZ‘f’)"%ég%‘Ql,% agents (e.g.,
streptoRifaspaiepddsat amisiroflaseiahd {eeplas)etpparin, hiraljin amnt wartasindonivadises,
1- hi st am t t h b
P-bloQKS 5 B R AR BE AR b TRTSIERTL APy BFP PR E
vasoddhteRES .| mlundmabﬁn&gwdrmm@ne Hydebuyidp)Hitedglyerin and

tri s)rgl ennani ne, zi.ne, nethdil azi ne

enalopsylardfop i ghabetip o {resulin o mHR SmERss, s fapY AR e S

glybufdid, azegimaﬂee) B d@@rpgn EncB¥Frhih @mueﬁ,hage@) R6§1889s#deAnhibitors
terfenadi ne, loratadine, cetirizine, xof enadi ne

(acarbgae) tHIABRISINOB% SATRRONRScF- BreloSigHAZang éAvaan , trpglitazone (Rezulin®),
ciglitd26mk; ploflitRiona (4R amdThiBoh& %nﬁaeda:aagns(&hawm B5eiS
terbutal i ne, metaproterenol, fenoterol,
(mte esfm&irhar inteeferon BHluB)efod E0ld lspmpunds sich asvprasiofip arcspusgtiioglyepse,
]%hi%?gxr@ 'oesé %ﬂek’eﬁt‘(ﬁ’zﬁgpj Qntllﬁ)gmeﬁﬁfek QA af Srtibclone (OKT3),

ut 1 casone

dacll#l@lﬁ‘?r(ﬁeéqlm@)bbﬁﬂégmbds e@ﬂuﬂmﬁPXRewW@Wﬁ ID2k6é TNF
antlbdaS' Ct%fuﬁﬁ‘caﬁ@%ﬁ' B 1iaks Qih Q@petr‘ogﬁﬂ 5&95&% qge%l?t% agents,

triene antagonlss( . zafir] ukas
vxtamﬁd?std@nm@e(s% (e.gpcalpipotiigng anduCplalmqaab@Dovm ), (EBGA, agtheplin

(Drztﬁ@f&@? ef8ate Ydﬁ%mlﬂf én%@&tret*?ﬁo‘ﬁ? ) i léscle?&'lsj%hérﬁ’ﬂeﬁnc agents

non- St ér oi
such a;nmtf:nffnon &dﬁﬁ&msyma@)e mtqferqnl\{ism Obpn@ﬁb hzaélgomrmﬁlnaﬁ%

n,
tmurd ) il BlgtEah o, S RRRERL ' pRERRNERY LT
cyclopHosphamiden(s) otlherrqgmpolafde puch |ab§rpmmoeailcylnqmtqcﬂnéfpeqdrugs thereof; ()

ket oprof en, mroprofen, naproxen, oxaprozin,

pi rprofen, pranoprofen, suprofen, tiaprofenic acid and
35 tioxaprofen), acetic acid derivatives (e.qg.,

i ndonet haci n, acenetacin,jalclofenac, cl i danac,
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31 WO 2009/085177 PCT/ US2008/ 013833 di cl of enac,
fencl of enac, fenclozic acid, fentiazac, furofenac,

WO buwbmssCT7 | soxepac, oxpinac, sulindac, tiopiPErUsS2008/013833
tolmetin, zidometacin and zonepirac),. fenamc acid

deri ; ; ; 4 .
N ETRIER (5 SRR BEASIFAAELE
azathgapiridg, 6-méstaphapasine anctokytates a fnditelardagonist and/efudreurgeil, a
ol o S XA S St
colchfaneg nocodazeteyrnd simbiethye) DN iidereatators (4. §- adrabapicing Jlaungmyicin and
5 995 REEARS Rt BAGERN POA ABE g rs 5.
mitoppamn( lnmnaratherppy (e@), tayaxifonxyd)BrtamileR afd3kesRY}ic agents, e.g.,

imatib{l}?é’gfgzﬁ E)C%(E%?cﬁ: ?(r?d_snt%%hl?ﬁ @%@%’I‘Wé éﬁ [}:}ti)o of ﬂ{écé:ompound of

the inyhwgpho the ssioed agive ingpdichhmgyHREatikq and(wi)l depdnd npdGhR effective
. .y . "

s PSRRI 38904 3y REASELGL b, AIBRRED' P of bl

whenha/@mprwurdadf dresipvangomis ghabiotd withegeN$ AT the waght satioroé the

e, 0x ,
comi S By A RLRP RS ARS WIPEAGEE rone DGR SR BREL o sope
1:1009¢ pricferablyi abeut 20R)1 to ebrmt &£20%6 r@imbimatiens afg campernd of thehinvgstion

. | ... .
ond i RELBRANRITAN SR 83S vifintne s @HBRIE Bnge. butin cach
case,andffatiedoss bfitach sgtive ngralientshdulddgueslt rant s (e. g.,

chol estyram ne and col estipol), vitamn B3 (al so known
as nicotinic acid, or niacin), vitamn B6 15
(pyridoxine), vitam n EXANM®LESocobal anmin), fibric

aci ivativ (e a,.: j brozil. .. clofi
A APt S B P R 6 by vy o
limitationr ®ydsg obskiilhin theatt wilhiellily secogmfe « Vrvletysif @epagiritical parameters

T L T L,

such as nelinam de), HMG CoA synthase inhibitors,

squal ene epoxi dase i nhigkit nd squal ene synt het ase

i nhibitors; (1) anti‘?igggﬁ??gqagents, such as

t hronbol ytic agents (¢.9., 20 streptokinase,

al tepl ase, anistrepl age and retepl ase), heparin,

hi rudin and warfari ri vatives, (3-blockers (e.qg.,

atenol ol ), (3-adrenexgFs.agoni sts (e.g.,

I soproterenol ), ACEQOLhhiDbrtors and vasodilators

(e.g., sodiumnitropftrgd de, rmH cardi pi ne

hydrochl oride, nitroglygcerpn apd enaloprilat); (m

anti-diabetic agepfs qul i

m metics, sulfonyNy

megl i nati de), Diguani des, e.g.

(d ucophage(r)), a-@lucosidaséfinhibitors 25

(acar bose), thiazolidinone conmpounds, e.g.,

rosi glitazone (Awandia(r)z, troglitazone (Rezulin(r)),
2-@(BiCert-butylrarbapropli2i(2-hlorie?-cyslarsepy iphsnyiswiforamifo)phersna-2,5-

(n) preparations @ifﬂuin%%g,ggcgﬁb Ret@). (interferon (3-1

a, interferon RR1 (3); (o) gold conpounds such as

auranofin and aurothi ogl ucose, (p) TNF inhibitors,

e.g., etanercept (Enbrel(r)), antibody therapies such

as orthoclone (COKT3), daclizumab (Zenapax(r)),

basiliximab (Simulect(r)), infliximb (Rem cade) and

D2E6 TNF 30 anti body, (q) lubricants or enollients

such as petrolatumand | anolin, keratolytic agents,

vitam n D3 derivatives (e.g., calcipotriene and

cal ci potriol (Dovonex(r))), PUVA anthralin

(Drithrocreme(r)), etretinge (Tegison(r)) and

isotretinoin; (r) multiple sclerosis therapeutic

agents




10

15

20

25

such as interferon (3-1 j3 (Betaseron(r)), interferon
a-1 a (Avonex(r)), azathioprine (lInurek(r),

wo pawasiir) ), gl atiraner acetate (Capoxone(r)),P@r/Us2008/013833
gl ucocorticoid (e.g., prednisolone) and 35
cycl ophospharg de; (s) other conpounds such as
5-ami nosalicyl i c acid and prodrugs thereof; (t) 32 WO
2009/ 0851 / US2008/ 013833 yl ati ng agents
(e.g., cycl antinetabolites
(e.g., azathioprBhe, 6-nercaptopurl trexate, a
fol ate antagdni st, and 5-fluorouracid, a pyrimdine
ant agoni st), mcrotubule disruptors (e.g.,
vincristine, viMelastine, paclitadd, colchicine,
nocodazol e and vinorel bine), DNA intercalators (e.g.,

doxor ubi ci n, daunonycin and 5 cisplatin), DNA
syhﬂ'&kz,é-qlﬂmrbﬂtmtbo’@bmeag(f’hil)d rndgn Azgan atmgaphere, the mixture

of c&ﬁ&%ﬁd J\'lr(gé Ry, 4ﬁ%®ta§1d ﬁylgrbutg &H@ (? oy (‘2'71?11m91) 11'?91'3%&1% of

t
Pd(PBlyi(rﬂz ﬁé é@4@g@ﬁu§ arlrr?}éd@us DMFt4$Qnpl) yyas( gmeg at]_l 10°C for 4 hours. The
solutgn %g 8&?&9 \)ut}ia&gyl ral:été{é hdmper{ @etrédx@ﬂd ﬁl}r)lte wht @vaﬁgd Uk water and

ratio o compound o I nvention to t second

brineadricd\oger Neg$ Qdané mncsmsﬂte@en vaoup ckhe gesiflugiwap perifisd vy flaghon
cmoJl{l?gr@&{y?&Lé&ggle 18 )&&e aaﬁ?) th %We%%ﬁ&hd A@(hedgab’i%) 'RRMR

ectrve

(400MKIZSIRC L) G- 3y %nli:’bﬁp,ohlﬁw &9 (d g 78z rlHD oi187-55,97 (m, 1H);
t hght ratio of the
507@@%@%Eﬁ§ y?tghﬁﬁ ??ék?ﬁodhﬁgﬁ?%gyNSAlD\MII general |y
range from about 1000:1 to about 1:1000, preferably
about 200:1 to about 1:200. Conbinations of a conpound
of the invention and other active ingredients wll
general |y al sofbe within the aforerfentioned range, but

in each ca@ ef fective dos© ach.active

i ngredi ent sh ~be used™15 EXA S jhe follow ng
exanpl es are by way of i rep only and
not by way of pfdimtation. Those ofgskill in the art
will readily recognize a variety of noncritical

paraneters thA& coul d be changed &3nodified to yield

essentially simlar results. 20 EXAMPLE 1 C O.

~NHF OONI | OH OF _

2- T-£2.3-Piflyozed-methgxyphemdaesticyacil (AB) c Bp 8 sgutioncsfepoprusd -2
@. Og', Pﬂﬁﬂ&ﬁ 2 hiQBRLBIARY @leer %ﬁvﬁ 0 2 1:12P5, 350ml), NalO, (23.25g,

uor%PhenyI )acetic aci
22mmol) and Ru

was stirred at room temperature for 1 hour and then poured into water. The aqueous layer was

15.H;O (0.68g, 3.3mmol) were added in one portion. The reaction mixture

extracted with DCM (3x), the combined organic layers were washed with water and brine,
dried over Na,SO, and concentrated in vacuo to give compound A.3 (2.7g, 56%). LC-MS ESI

(neg.) m/z: 201.1 M-H).

_0 HO

OH OH

34
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33 WD 2009/ 085177 PCT/US2008/013833 F F 1-10 Br | F
FA1A2 1-Alyl-2,5-difluoro-4-nmethoxybenzene

w@ 2002)08510Under Argon at nosphere, the m xture 5POF/US2008/013833
conpound A1 (5g, 22.4mmol) and allyltributyltin
(8.91g, 27muol) Ai the presence of, £d(PPh3)4 (2.59g,
2. 24mmol ) in anhydrous DVF (100m 5\ was stirred at 110C
for 4 hours. The solution was diluted with ethyl

o B0 O o

compoumtAAt(2.3¢,63.4mmobkio IEM [Ghml) & 37830 .evasaddgduarsofutionl oﬂyBrg in

B8 ETI B4 e R

room(t@ﬁ)@te&)re $ors. t&ﬁrs(add thltn pourd] ifitoHge waterdThe auddhs (ayer Wasexitaded

o b g s oy 000 e i B

over Na,80, @d(ci’mfenﬂtéd inomarode gve homypind Ayd 2ege97%). REMS ESI (pos.)

(o]} ' 2ol
s SR o DS B0 RPRRR Pt 12 1 %2 AR TR 4 e
J=1NQ,I02He¢,A3) 2540 (s, ZDnmol ) and RuCl3. H20 (0. 68g, 3. 3nmol)
were added in one portion. The reaction m xture 20 was
stirred at roomtenperature for 1 hour and then poured
into water. TheN@gueous | ayer was extra¢®ed w th DCM
(3x), the conmbiged arganic |layers were yRshed with
wat er and bri [

D

in vacuo H®<gf we”conmpound A 3 ¢ >(«g§" Z LC- M5 ESI
(neg) mz: §)201.1(MH). 25 F Me % HOlI L O OH O
F 34 WO 2009/ 085177 PCT/ USZOOE!\/I 1 833

N-tert-butyl-4-chloro-3-nitrobenzamide (A.5). To a solution of 4-chloro-3-nitrobenzoic acid
(56.17g, 255 mmol) dissolved in 325 mL THF cooled by an ice-bath was added dropwise over
30 minutes a solution of fert-butylamine (26.9 mL, 255 mmol) and 39.1 mL triethylamine in 75
mL THF. The reaction was equilibrated to room temperature. After 5 hours, the solids were
removed by filtration and the filtrate concentrated in vacuo. The resulting solid was partitioned
between 250 mL each ethyl acetate and 0.5N aqueous hydrochloric acid. The organic layer was
washed with 4x150 mL saturated bicarb solution followed by 100 mL each water and brine.
The organic layer was stirred over magnesium sulfate, filtered and the filtrate concentrated in
vacuo to afford an off-white solid. 'H NMR (500 MHz) (CDCl;) & 8.07 (d, J=8.8 Hz, 1H);
7.93 (d, J=2.2 Hz, 1H); 7.73 (s, 1H); 7.49 (dd, J,=1.9 Hz, J,=8.6 Hz, 1H); 7.38 (d, J=7.3 Hz,
1H); 7.22 (s, 1H); 7.17 (d, J=8.6 Hz, 1H); 6.62 (d, J=8.6 Hz, 1H); 6.38 (d, J=9.5 Hz, 1H); 5.94
(s, 1H); 3.67 (s, 2H); 1.47 (s, 9H) ppm.

NO, F
HO 0
0 . H 0o
OH /k OH
0 F
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A.3 A4 2-(2,5-Difluoro-4-hydroxyphenyl)acetic acid

(A.4). Under N2, to a solution of conpound A 3 (2.7g,
wa3ondessaly in DCM (60mL) at -78C, was added a BOI/UB2008/013833

of BBr3 in 5 dichloromethane (1 M 38nmol) dropw se

over 1 hour he reaction m xture was stirred at room

tenperature‘* r 5 hours and then poured into ice

wat er. The aqueous | ayer was extracted wth ethyl

(3x),_the conbined organic |ayers washed

brine, dried over Na2SO4 aﬁ@k? e
vaguo to give conpound A 4

(p!s.) -mz—188%9 iﬂ%

OH. 14 (dd, J= 10, . ;
: , 10FJ = 11.0, 7.2 Hz, 1 H);'3.@9 (s, 2HF
N2 N2 O LA HOI M NOM M OAS
N-tert-butyl -4-chloro-3-nitrobenzam de ( 6 5. To a
solution of 4-chloro-3-nitrobenzoic aci 15 (56. 17q,
255 mmol ) dissolved in 325 nL THE cool ed by an

o 1 B ARGt air By i oRbPYORA 30 Tt
dlﬂubfdpﬁkﬁwaaﬁh!gq.?lgm rTB& soltkion b&om?:ﬁdeaat(sommy\assmmol) and N-tert-
oury S here Yl enanit G GoRTe £ pprh RS @SRl Srgbuli 72e
5.32ma1? e{at ﬁd&ﬂegdl dggtp‘dﬂﬁﬁ orhggmnttmrggiggﬁe ?ﬁs Tsmﬂgd gt 803G fgrnld hour,
ainu P Ghilane RPEORY6 e Sdes cadrs st Pt a8 Plveges
layerdfhs \sRigdeed thtekhy‘ﬂXcEE:@: (lzk) Sﬁfcbkh&h&ﬁor@ﬁrﬁarabers ﬁkMtWa@lﬁbd with

wate] Sholppne e oféF Naghy o misaaes et Rt tesiope verhiSaatin

methtnhﬁ (o1} thed ﬂﬂd‘rﬁﬂﬂlﬁeﬂiy[sﬂir&dwds addedac the sblatiaf ﬁ‘m fa@ion was stirred

of f-whit id. ' d
at ro&\)jm. gcng)e%%uere %‘f Al)hour a?d §%nc6r& at %_L@ vafuhz'l(heﬁ_ﬂdgu)e yas gur(f] ed(b 'fbash
colurﬁn é&o@ﬁidgraﬂlﬂy:(i:haa 31,3098/ Geebdte inhleltane éludit) (otkivekemhpdund A.6

=8. 6 Fh 1 H; 6.62
(340mg, 30%‘*’ E?Pﬂzggi‘éiﬁSP‘B%g”/f d‘%j&& éﬂ 5.94 25
(s, 1H); 3.67 (s, 2H); 1.47 (s, 9H)ppm F NO2 F HO 0
00 OHNY(t 1~ OHF OF 35 WD 2009/085177
PCT/ US2008/ 013833 A4 NO2 F NO2 F
NO,

AP~ O

A.6 ATa

Condition 1. (X =F)

Compound A.6 (0.81mmol) was dissolved in a mixture of ethyl acetate (5 ml) and methanol (5
ml). 10% Pd/C (86mg, 0.081mmol) was added and the reaction mixture was stirred under H; at
room temperature for 1 hour. The reaction mixture was filtered and the filtrate was

concentrated in vacuo to give compound A.7a.
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30

AHJIN I OH~\ 1 0 NOH~/ Or:: OFOF5A®6
Met hyl

wWQ@2{0408:71t ert - but yl car banoyl ) - 2- ni t r ophenoxy) PCT/552008/013833
di f 1 uor ophenyl )acetate (A.6) To a solution of conpound
A. 4 (500ng, 2.66mmol) and N-tert-
but yl - 4-chl or 0-G- ni t robenzam de (A 5
2.66mmol ) in DWMRQ NBHNl), Cs2CB (X7
was added in portion. The reac m xture was
stirred at g0 r 1 hour, dilyyed th ethyl acetate
and then 10%citric acid was added to adjust pH=2. The
aqueous Iayer was extracted with ethylagcetate (2x),

t he, co ne anlc ers hed with rer
2-chidgeS- SRR heRedh s (5 580 LrdbHER Bartot abiBged S &
mech&ﬁ&ﬂﬂlrreﬂ'litﬁi 4 refluxicondser ﬂﬂ&smfdg&dwhﬂdd%l-Bﬁiﬁ@LZ -Chlékahniline

orotrine | sil add to the so| ut
(103 A8 R ple ot boiont el e 503 Pt e phop e 76
g, 17Nanmop . SIowhRAd. 'EHe@ehction AR was evhbeatddami Bhk fiRE8 with nitrogen

befordbinfieRputdipmhins (Hbkah areaBHOT oS Yo ot
reactién Was a(g&ﬁ(an@;wta@%d baclsfikgbwith hiffodd 3Einhes bpfose a)dd% @z&}la/dium(ﬂ)

acetate)%iS & 2% Fgla\g?gbskdvaﬁ ebacpatedo ng b}&ck7%l?eddjﬂ)dpt[r?g§ﬂ oRe mprg
time afid h¥atéda PN Ging. atheftthgBlanfiEDUpor RSt ind, e @Lmas prdtipiate turned

NG ETER I LN CTEN N T (7 A

stanlegﬁﬁlﬁériallsl’}elﬁﬁmédﬂ The/vasctidh was dled il Romhiempdratufe@@dthen transferred

00 SERTEET B P R PP E s SEHoaR et b (0GR o,

organ{gh WereGaHpDorREMAS Oafor %nﬁ&ﬁkﬁ%@ﬁ%ﬁﬂ&& and 8the filtrate concentrated
PCT/ US20 13833 . NH I .

under 41 E‘ﬁf‘%?"oag?r PR 8&?? g@ﬁ‘é’&ﬁ H’ﬁ’ief;% (?‘E%)sﬁ‘e ergdemayprial was then

purifigdipkibisie chromae fraphyq@ilicR e thMWEITA Gin HHQ&H&@I’HS @%l’adﬁehi I'THRfinal

o S0 0 SO 0EERL L O L10CR Y R0

overniphits | IapMBRIeFsOmi/e: 18811qMEES. g, 673 mmol ), and pot assi um
phosphate (376

(682N,
N "5, 32mol )

Cl

Cl
v/(j : ﬁ -

2-chloro-4-cyclopropylbenzene-1-sulfonyl chloride (A.9). To a 5L jacketed reaction vessel
equipped with an overhead stirrer, nitrogen inlet, and a temperature probe was dissolved 2-
chloro-4-cyclopropylbenzenamine (66.0 g, 394 mmol) in 1.6 L acetonitrile. To this stirring
solution was added concentrated hydrochloric acid (632 ml). [Note: the jacketed reactor was set
to 15°C for the HCI addition) Upon addition of HCI, the reaction exothermed slightly (from
18°C to 22°C). The reaction was then cooled to -2-0°C before adding sodium nitrite (15 ml,
472 mmol) as a solution in water (80.0 ml) via dropping funnel over 20 minutes. This resulting

orange mixture was then stirred under cooled conditions (0-5°C) for an additional hour before
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g, 1771 mmol) in 2.5L toluene. The reaction flask was
evacuated and back filled with nitrogen before adding
wo eoogpgiiohexyl phosphine (14 g, 51 mmol) fol | owedr/bg2008/013833

wat er (100nmL). The reaction was again evacuated and

D e L T

mixtues/clacture dowln thrbwahle-ga Hismrsion tube oviet # peyed 06%rlnmee. Then, a
i APl D 45 AU DRI L S, LR s

addedmilghonesd teirantionATheresuling dicnreactiotmixtueewes enilikgated to room
5 tempGE!R8 siea b hO The AR i weS iREGH RBESINA Sthe
remai ned. The ré&action was cooled to room tenperat ure
filtratawds thimeeoncerdratefl ér vagdo utttib a aresippate devieloped. iFreghixtuee was then

oS00 R0t AT SR 3 sy

The organigtlaysr warthtifriad pvefr nagmeesiaoh salfate t fiiterediand thetfdtrate concentrated to a

e T

10 5% EtQverin Hewarie§)i eThetfinaf product Alr(B6ra 83t gt wsSibtained as 4 1iglo%

E in xaneg ' h i pal_ rifi
vetlop il SR o R GuRy] EtigwinEolld Peselp b T @
J=1.7@Tzange 708 KddMr20) 8ar 4 (L H); [1i99€sh, 1) @ 2ni(@h2H); D87 kb, 8|
(pos.) me: 168.1 (MtH). G C NH2 sQ2C 20 A.8 A9
2-chl oro- 4-cycl opropyl benzene- I -sul fonyl chloride
(A.9). To a 5L jacketed reaction vessel equipped wth
an overhead stirrer, nitrogen inlet, and t enper at ure
probe was dissolved 2 25
chl or o- 4-cycl opropyl benzenanine (66.0 g, 394 nmol) in
1.6 L acetonitrile. To this stirring so on was
added Nthncent® at ed hydrochloric acid (63 [ Not e:
obed eactor was set to 15C forg¢lhe P’CI
adtion of HC, the reacd#oRy E
SRt A rom 18C to 22C). The rea&ti n
8 coolled to -2-0C before adding so' | 0
(15 M, 472 'mol) as a solution in Her Q)0 -
via dropping funnel over 20 m nut es%’hi 6 resulting 30 O
15 orange m xture was then stirred under' cdl ed F
conditions (0-5C for an additional hour before 37 WO
2009, 085177 PCT/ US2008/ 013833 adding 750 ni chilled
acetic acid. Then sul fur dioxide (141g) was bubbl ed
into the reaction mxture by lecture bottle through a
gasi spersion tube over a period of 20 m NgEes. Then,
a xture of copper (I1) chloride (27 g, 20 nmol)

and pper(l) chloride (0.1 m, 5 mol) wa added al |
at e to the reaction. The resulting greég action
m s equilibrated to room5 tenperaty hd
stOglr ed overnight. The reaction mxture wa®sliltered

tooTempve solf ds. The filtrate was then coARCaWr at edF
[ I _a precipitate developed. The mktupe

20

2-(4-(4-(tert-Butylcarbamoyl)-2-(2-chloro-4-cyclopropylphenylsulfonamido)phenoxy)-2,5-
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The organic |layer was stirred over magnesi um sul f at e,
filtered and the filtrate concentrated to a dark
wor@ngesiei |y solid. The crude material was purPET/882008013833
colunn chronatography (Silica; 0 10 5% EtQAc in
roduc 7% yield S
dlﬂllOl'O nﬁfééce?% agld (148 0 ae otf c?momugmg ? ‘%t(ll@)e ) ZS%rIx%ol\S\@r}_l
pyndNVRzI(ﬂ;'o,GﬁlfMylz ¢hl¢r€d3@il.3176k8n& 0.30¢romol) was dlddblt Th& Fagtion ri2i@ture

was sg ggcbat (room [en}qfr‘am_[e %2 ro.nurs ?@tggxbcogc}enzrgtbd ?I_\éacu @é T‘_o}ﬁbantrat(fs
was d3s@vedinthd miked sdBenSNHF-MeOd: B, [, Mﬁndllﬂhl@nﬁlydvaﬂﬂa
00,00

(75.5{(131|g7 E%ﬂ}'nga)woé %ﬁidﬁg%ozt H%)Ilzutgnl T rehcfioOnReFe Ras Midded/at Gom N
tempé&ratire-for12 fdues dnd E!nm)cbmndnaed)y Ivyeu2- Thie-redidusrvaes purifyesi by HRIEto

sive PSR Bigntr BB s MR NS R ey B MRS A e

(400MHELIDMS0-6{) a:omaqw,md A.0%e, (HYOMY (d,0.-263HATUH); 1.50 (d, J = 2.0Hz,

i, B 02 LA 080 5 58 -8 e, o

(d, J s 8i6HELIH)A6.32-6 3B ETHDEB.38 (5 2HY; 01894 .90 SHRNAG61($)9H); 1.06-1.10
C ed_in vacuo. The concentrate was di ssol ved
(m, 2&?@7&2&’@9@%@0' vent (THF: MeOH H20=2:2:1, 2nl) and
[ithiumhydroxide 5 (75.5ng, 1.8mmvl) was added to
the solution. The reaction m xture was stirred at room

tenperature for 2 hours and then concentrated in
Vv afl:mOu&Rhﬁg ErpIldnipBsende thrbinghdl 2Weré‘}9‘b§5:&d3acc@ﬁmg to the

meth?ﬁggicps%gggq ig %@% A) Lo t]%%@ Sk ?psl‘?e( o Aglsfr formed
to cofnfound A. % (hd&iz ,corldltlrd)n. 17 fvaé &oﬂiﬁed dsseBfodthibelowl 4) 7.50 (d,

7 48 (dd, J =8.0, 2.0Hz, 1 H); 7.08
C°“‘#6°“739§|21C')1 6.98 (dd, J = 8.3, 1.4Hz, 1 H):
Comgoﬂn'kl AG @.2m-}nol§ v&@h"&ssé‘lb&d infa M#ctredd AJOH Qﬂ)ml) 2nd 8,098
- 1. 80- ©°1.46 (s, 9H): 1.06-1, 10

ml). f:;)')po“@r QZQObnr,npl)(\ms @Ayd torthe spl@ppgﬂhgge@g@wgme vxgarsnstlrred
at 60%C %%&ﬁs gn& B] a ldgnce}l?raé@ﬁ T vBLEPThE gesi?ﬁg %aq 'dﬂgtetd%lii]{] sthyl
acetate, saturated Na,CO; was added to adjust PH=8. The aqueous layer was extracted
with ethyl acetate (2x), the combined organic layers were washed with water and brine,

dried over Na;SO4 and concentrated in vacuo to give compound A.7b.

R2
Ois Cl
0" “NH Cl
o)
H 0
R1’N OH
o} F

Example R! R’

2 7& Cl
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15 met hods described in Exanple 1. The step in Exanple

1 where conpound A.6 is transformed to conpound A 7a
waie@enssicondi tion 1" was nodified as set fort hP@EUSN08/013833

Condition 2. (X = d) Compound A.6 (1.02mmol) was
EdiolDGI'v'c:ll H—a——xture—of coOH—2Gpt)—=and—+20 (8 m).

60\/\/er (3.07moRY was added to the solutioph. The

reaction|{m xture s stirrgd 20 at 60C for B hours

and t hen concev@%aed i n vacuo. es resi due nas

@iluted pth et acet at e,| saturated Na2CO3| was added

to—adiust—PH=8—Theg—aqueous— r—was—extracted wth

et hyl acetate (2 t he conpbi %ﬁ’%ﬁﬁﬂﬁ?c | ayers were

washed—wi-th—water’ ahd-brng—eared—over—Na2504 and

concentrated i uo to gilve conmpound A 7b. |R2 C

GSINHC| 1~ R~NOHOF |25 ExaMfe R R 2 Cl 39

WO—2009/ 085177 PCT{{UDLUU&/ 13833 Exanmpte R1TR4 3 4

j-OCF2CHF2 5 /K 6 M |78 M 9 OCF3 10 CF3 11

67 CF3 12 Me Me

2= (4-(4-(tert=but yui,,_Lpar bamoy| )= 2-( Z, 4-di chtor pphenyl sul

f onam do) phenoxy)-5-chl oro-{2 5 fl ophenyl ) acetic

dcid (B.1). M5 (pos.) nie: 605.0 (MH). |H NWR

(400MHZ) T (COCI3) S 7.98 (A, J = 1.7 Hz, TIH)] 7.90 (d,

J = 8.5Hz, 1H); *#=347-7.55 (Im 3H); 7.37 (d, § = 8.5Hz

®H); 6.72 (d, 8.5Hz, 1H); 6.3Mdd, J = 1. 0Hz,

1|—|); 3. 68 (Q’ ')I—I); 146 (c’ QI—I)

9 ﬂ% OCF3

10 ﬁ% CF3

/
11 /7{“ CF3
/
12 /7\ Me

2-(4-(4-(tert-butylcarbamoyl)-2-(2,4-dichlorophenylsulfonamido)phenoxy)-5-chloro-2-

fluorophenyl)acetic acid (B.1). MS ESI (pos.) m/e: 605.0 (M+H). 'H NMR (400MHz)
(CDCly) 6 798 (d,J=1.7 Hz, 1H); 7.90 (d, J = 8.5Hz, 1H); 7.47-7.55 (m, 3H); 7.37(d,J =
8.5Hz 1H); 6.72 (d, J = 8.5Hz, 1H); 6.35 (d, J = 10.0Hz, 1H); 3.68 (s, 2H); 1.46 (s, 9H).

2-(5-chloro-4-(2-(2-chloro-4-cyclopropylphenylsulfonamido)-4-((1-methylcyclobutyl)

carbamoyl)phenoxy)-2-fluorophenyl)acetic acid (B.2). MS ESI (pos.) m/e: 621.1 (M+H)

'H NMR (400MHz) (MeOD) & 8.04 (d, J=2.0 Hz, 1H); 7.77 (d, J = 8.3Hz, 1H); 7.53 (dd, J =
8.6, 2.0Hz, 1H); 7.47 (d, J = 7.5Hz, 1H); 7.09 (d, J = 1.4Hz, 1H); 6.98 (d, J = 8.3, 1.4Hz, 1H),
6.64 (d, J = 8.6Hz, 1H); 6.26 (d, J = 10.0Hz, 1H), 3.68 (s, 2H); 2.40 (dd, J = 21.3, 9.5Hz, 2H),
2.07-2.13 (m, 2H); 1.87-1.94 (m, 3H); 0.71-0.75 (m, 2H).
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2-(5-chl oro-4-(2-(2-chl oro-4-cycl opropyl phenyl sul f onam
i do)-4-((1-nethylcyclobutyl) 10

W@ a00bassayt ) phenoxy) - 2- f | uor ophenyl )aceti c aci dPCBU2)008/013833
M5 ESI (pos.) me: 621.1 ( "H NVR (400MHz) (MeOD)

IVi-H)
sl bl s 15 gy

phenbdy)-5chl@o-2etluodophehyBidetic deid{B. 3)6 I\@Eﬂi}ieg]) nv/eg683,(MtH) HH

-§.128(
nar b ) or 05 R 467738 i 12y Ry Ay Lo g
7.38 @, D72 2H2,3H)NT.262¢d) J=818H&7 1H );3468((dy J -3 8{8Hz,0 Hj16.21-¢.86 (mp 2H);
5 3 36(2 36 2009/ 085177 PCT/ US2008/ 013833
%% ét - but yl car banmoyl ) -2-(2-chloro-4-(1,1, 2, 2-t
etrafl uor oet hoxy) phenyl sul f onam do)

2 (4-(4-(%2%%%3 b3mﬁ¥ L? (%g@ W}f %?@%XN%)QF h:gﬁi’% ?R/é@éf hlory2-

fluordpletyl¥acetc 4cid (B4)) MTESBn¢gln/elsdd. Ol(M-H) OH NMH. (40PMATZ) ( d,

oe0fep Figg i 91 v pell vl @ 0% gl iings g A ey

10 751 %H)le) 7233, S@It)(’ﬁl6t(le) 81, t9); l(sjssgﬂgi);sﬁz 1H); 219(;1; lthle
- - - r u car no chi or o- e en
1H), §P£(§Ié*§héﬁ$&%?€%é%ﬁ8>€ )9918 c%l or o- 2- fl uorophenyl )Z\Cgtl c
acid (B.4). M5 ESI (neg.) me: 581.0 (MH'"'H NWR
2 -tno U gl ity e bima g hod st
ﬂuorzpﬁiﬁymmn&&d (ﬂ 5)2 3MG$SI @pokl) m/e7 saﬁo (M+H)1 'B wn (4(101\&111;)

15 (Meog))Ga/ 8(a§ '« 21r|7 2. lﬁzséﬂl g 80:§11,|)J E&lljfz@ 1{1@, 7. ggl_q)]k? J=86,2. 1H1ZH}H)
7.48 (% 157%&01&9 X ?sb(ﬁr Ohb@d 9=%- 118t hm mewh&us 6 ,QIFB6.2H00d; J =

obut'yl car I rophen acetic

10215 | e e B PR T i (w" ﬁp)ﬁm EEARE
(m, zﬁjl,OOI\/Hz) 15 (MeOD) S 8.08 (d, J = 2.1 Hz, 7.80
J =8.1Hz, 1 H,; 7.57 (dd, J—86 21Hz 1 H;
748(d J =7.5Hz, 1 H); 7.23 (s, 1 H); 715(d J =

202- (5-chlo$o Léﬁ()—ch]ox@:t-?ﬁlt&g Aﬁygbhelyﬁul%nﬁm%o} g%(kyclgb cdramdyly

phengyy)2- fbwml(em/l)@r-aw acid el 3 negilljﬂe e HNMR

400ﬁ MOD o 8.08(d, J=1.8Hz, 1H); 7.77 (d, J = 8.2Hz, 1H); 7.56 (dd, J = 1.9,
( 2)( . r%Io 4{ 2- chl o)ro 4(c | opr op )I her(1ylsulfon

8. 6HaﬁHQ;d)484d(chZHHbdw;| 13%9 (5akby6-98 (d, J 8. 2Hz H) 6.65(d, J = 8.6Hz,
1H); ?B? ;sé)g ofizf %paqaaeﬁ&g) ?ﬁl_fts'éﬁ (@QHg A93.287 Mh%i%o 214(m,

25 2H); 1 87- §1£In11f8)H21 76r1$ﬁb(m P 0(5d1 10J(n+2§) 256
(dd, J = 1.9, 8.6Hz, 748(d J—74HzIH);
709$s 1H);698dJ— I—? 5 (d, J =

2-(5-chlogo-@ (B~ 2-c1491)0-4-eleﬂlylr(h9nylsul&m9mmq}4-(iwe h&lcmolautslzca(rh?moyl)

- 0 ca e: 25
phenalg) 2-fla @?plfeﬁgll&?c’é@l dd %s% 1% E(lshépz m %9§9(ﬁ+ﬂ1 (1 m .

‘HNm@QQMHznm@u) 875 op,@ D#.10 Hz, 1H); 7.74 (d J ‘8. le 1H); 7.48 (dd, J
2 | |
30 —8622 {’?ﬁqﬁét hﬁl(gng 27, gﬁ% ;‘1 Of&{g ﬂ@[ ?ub&hm 154 {198 ¢@h=
8.6, q@nemblx@ 1216 [lHarld)er@MS)%IrBeZ Q238 (i, THD; BP6 (hBHESI98-2.08 (m,

2H); 2595});@1,?%?33 ﬂw ) 7H NVR (400MHz) (MeQD) S 8.00

4 (d, J = 8.1Hz, IH): 7.48
(dd, J

2-(5-chloro-4-(2-(2-chloro-4-(trifluoromethoxy)phenylsulifonamido)-4-((1-methylcyclobutyl)
35  carbamoyl)phenoxy)-2-fluorophenyl)acetic acid (B.9). MS ESI (pos.) m/e: 665.0 (M+H)
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30 =8.6, 2.1 Hz, 1 H); 7.41 (d
(s, 1 H; 7.09 (d, J = 8.1 Hz, 1 ;

w@2@9/084y7 6. 11 (d J = 10. 1Hz, 1H) 3.60 (s, EH/Uszoos/mssss
2.30-2.38 (m 226(s 3H) 1.98-2.08 (m 2H);

‘1 NYR ORI @%1%59 5.8 783D 1y B0t ek M -

8.6, 2UHzp NAYTT7 48 Xd, 4= SHAyeHn Y4y 18yt 28! (4, J 38.8Hz, 1H); 6.67 (d, J =

C [.)ph XY )= 2- ) acetj.c ' B.
s SRR, POBN 2 dd QURPEE Y S ahba 07435 5, . 1.5
195@{;7}19;32@(18,/3@»3833 "H NVR (400MHz) (MeOD) S 8.05 (d, J
= 3.3 Hz, 1H); 8.04 (d, J = 3.3Hz, 1H); 7.58 (dd, J =
> 86 2.1 Hz, 1 H; 7.48 (d, J = 7.5Hz, 1 H); 7.42 (s,
2-(5chloilo-hixz-(27ctﬂ&o(d(triﬂum&leai;u)phanyld)ufoﬁmﬁao)(-d((1.}nah;%cﬁllﬁmtyl)

crsnaRiitsSandropsPoli i mdnt s o o 4
‘HNI(/IR(4@I¢){Hz)F(Me0D 5 8.11 (d J=8.2 Hz, 1H); 8.03-8.04 (m, 1H); 7.79 (s, 1H); 7.66

g { trifl uoro thylg phenyl su
(d,I58 Héthao3 58479

Hz, 1 H: 7.60
1

imnlé{)hw%@d?jﬂt(ﬂ‘%l)m 68 (d,J 1.8Hz,
b |

10 6.42 @Y 9901\(/%%?19')1@%)(3221-2 zéw%/m@ﬂma%\&n?zgo @lﬁ§$9il>£i)96(m

2H); B5@(s43x d, J = 8.2 Hz, 1 H); 8.03-8.04 (m 1 H); 7.79

(s, 1 H; 7.66 (d, J—83|—|z 1|—|) 758761(m 1H) ;

7.45 &gc, J = 7.5Hz, f 1H);
2-(5-chlongyd-§2- b(l(go-43(tnﬂ90@nggtlg'hgheqm)l fo@@gox-%-(tegmentylcarbamoyl)
phengx}_)ﬁ-& fﬂloﬁgﬂ{eﬂyl)a?efbﬁo acid @21 8: s €81 (pd¢d nvele A0 M-AH). (AINMR

15 (400MH{)E(C9Q|13M50341 (®J B THEIHY-427(dr} 7 2-087.ddBt hi¥4 spHBayH68 (4, J
= g2l 01“1@”‘7 @@ d4J Liogy b, oﬁﬁrm;ﬂ £ éaaffDY'si{z 1H); 6.68(d, J = 8.6Hz, 1H);

enoxg | uor 6phenyl Yyaceti ¢ acid 1 1). M5 ESI
6.43 @pbsl() éH),@l-B@(@ 2(&)}?19 (q I ARz, 28D, MDG‘MH), 00t0cA 3748z,

3m). 811 (d, J = 8.3 H, (7.97 (d, J = 2.0Hz, 1H);
7.84 (s, 1H); 765(d J = 8.2Hz, 1H): 7.54 (dd, J =
9.0, 2.0Hz, 1H): 7.44 (d, J = 7.5Hz, 1H): 6.68(d, J =

202- (5—chloﬁ)-§-;¥- 2- &ﬁam-4 ﬁleﬂlzzdhgl?@lfén;ﬂl&fua(te%ent%c%a]?hdyl)%oxy) -2-

ﬂuorqph@pyl)acegq_ﬂcld 3B 12) MS ESI (pos.) m/e: 597.1.0 (M+H) 1H R (400MHz)
(Mo] B¢ I of f
(DG 380y 2Rt (A 0838 500 Gred, TRLATEL T, 2RI 5

7.16 (@) LroB eﬁhéHyIQ@dé,tIl =C8 éHz dHp; 5 2124, T VB.G1BL, 1HRGs07) (sAHD; 2.32 (s,

kg A R S

25 oH); 7.23 (s, 1 H: 7.16 (d, J = 8.0Hz 1 H); 6.68 (d,
J =86, 1H: 621 [5,10.0Hz, 1 H); 3.67 (s,
oH: 2.32 (s, 3H): 1. 3°="7. 4Hz. 2H), 1.40 (s,

6H); 0.91 (1, J = 7.4Hz, 3H5 25 EXAMPLE 13 d 02

F3CO SNH C

MeO

F;,CO

2-(4-(4-(teﬂ-butylcarbamoyl)—Z-(2-chloro-4-(tr1ﬂuoromethoxy)phenylsulfonamido)phenoxy)-S-
30 chloro-2-fluorophenyl)acetic acid (D).

42



10

15

20

25

~OOMNI I I OH M M OF

2-(4-(4-(tert-butyl carbanoyl )-2-(2-chloro-4-(trifluoro
woretbossyphenyl sul f onam do) phenoxy) -5 30 PCT/US2008/013833

chl oro-2-fl uorophenyl)acetic acid (D). 42 WO

2009/ 085177 PCT/ US2008/013833 CI O2 F3CO S.NH2 CI NH

C M NI i oO0OMMMNIIi oOMeMw M-~ Yl~0 M

M QOCMe M2 O F MM OF C 4 D1 5 tertfbutyl

2-(4-(4-(tert-butyl carbanoyl) - 2- (2 g@goﬂ-(trifluoro

rreth@g(y) cl S NH

phenyl sul fignam do) phenoxy) - 5- chl or o- 2- f | uop'Qplwn ace
H (D. Suf f otiueat | e—ef—the ani line A @ )M<e
Me>|/N ean ed o dimeg to the met hd¥stNexansl e 0" “Me
Me"Me ©Schene CFS) Ester D.1 was obtai¥®giean a ight ¢

yellow glassy solid in 84%yield. "H NWR (500 I\/Hz)
(CDC13) S 8,10 10 (d, J=8.8 Hz, 1H); 7.96 (s, H)
7.67 (s, CH: 7.47 (dd, J=2.1, 8.5 Hz, | H): 1
J74HzIH);727(sIH);719(dd J=1.0, . 8

=9 Hz,

tert-buty] 2-%—(4—(&15{ Q_ul_ty{(grbaﬂsbyl) %(25e)hl({rg-4 (gzgluorfmﬁéx E(g 1. 48
phenylsu(f&nanﬁh’())phﬁloxg-s-cmro\-Z“ﬂQ@ropE&ﬁ@a&tatNﬂ)(]3} ﬁﬁﬁ@lﬁ;onwﬂtlﬁl

aniline C.¢ v«f%N 0281!?:1 o%a%oglang to 't\{Fe metho(g 09' Example g(gcheme'\ébS)Oi:lster D'\{E ©
was obtalé’ed(aéa dléht(yeﬂw ns&?xblﬁﬂmawéla 2t WRECBboO MM (DT ¥ 3 8Q00

ghen su )
(6. -85 e DK B 6 N G163 TP T ihaing 52 B WDREPUG b4

1H); 7.27td dE9 v ad qﬁlbhﬁs HentnbelEdia, tEn 6. 39! 1-6% HMH
) w H?d ( t he net hoa anpl ezéﬂ?Scm C. 6) :
591 (s, 1%i3é7l§?’ 1049t(&|9|11‘@d ‘é?s(sa9H)coI orless solid in 98%
yield. LC-M5 ESI (neg.) mle: 651.0 (MH). "H NW (500
MHz)

9 (d,

CDCDOO

CI Cl

0O,
Fgco F300—< />—s\NH o
0
4 I) \©\)k e @\i
e
1 OH
Me" Ve © F

-]

D.1 D

2-(4-(4-(tert-butylcarbamoyl)-2-(2-chloro-4-(trifluoromethoxy)phenylsulfonamido)
phenoxy)-5-chloro-2-fluorophenyl)acetic acid (D). Hydrolysis of the tert-butyl ester was
carried out according to the method of Example C (Scheme C.6). Acid D was obtained as a
colorless solid in 98% yield. LC-MS ESI (neg.) m/e: 651.0 (M-H). 'H NMR (500 MHz)
(CDCl;) & 8.07 (d, J=8.8 Hz, 1H); 7.93 (d, J=2.2 Hz, 1H); 7.73 (s, 1H); 7.49 (dd, J=1.9, 8.6
Hz, 1H); 7.38 (d, J=7.3 Hz, 1H); 7.22 (s, 1H); 7.17 (d, J=8.6 Hz, 1H); 6.62 (d, J=8.6 Hz, 1H);
6.38 (d, J=9.5 Hz, 1H); 5.94 (s, 1H); 3.67 (s, 2H); 1.47 (s, 9H) ppm.
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(CDC13) S 8.07 (
1 H; 7.73 (s, 1 H); (
wQ@2®@988q1d7 J=7.3 Hz, 1 H); 7 ,
J=8.6 Hz, 1 H); 6. (d, J= , 1 H; 25 6.38 (d,
J=9.5 Hz, H); 5. ( E%iﬁ% 3.67 (s, 2H); 1.47 (s,
H pp 3 2 /Og d'lé‘/ US2008/ 013833 EXAMPLE
4 NHC OOyINOH OFS5
2-

9 m
14 C S;0
2-(4-(4-(tert-butyl bgoyl ) - 2- (2- chl or o- 4- cycl opr opy
| phenyl sul fo al?.d.o@f_@eg?y)-&

chl or o- 2-f | uor6phe Sk i . G C HO HO Br
FF 10 C1 4-bronp-2-ch 0 henol (C 1).

2- Chl or o- 5-f | uor ophgjol

; 7.93 (d, J=2.2 Hz,
1.9, 8.6 Hz, 1 H);
114); 7. 17p¢T™PS2008/013833

1
4

nyl s
ro-2-
10 C
nmol ) was
NS &), heated to
75 C and treated F ' of bromne (8.5 ni,
165 mmol ) in anhydrous chloroform (40 nlL) added
dropwi se 15 over 5 minutes. After 3 hours the reaction
2-({a@-(tarelattyd carbandyl)ai(@-chl wordicyd pprmpylghefyllsulfombumid8 Bphenwry)-5 -
i n anhydrous chloro and irred at 75 C.
After )2/ hour s, éofrzgglgfoﬁageny%&m%ccl)%fée)d to room
tenperature and treated with dichloromethane (300 nlL)
and Na2S203 (100 nl, saturated aqueous sol ution).
After m xing vigorously, the |ayers were separated and
the organic |ayéfr was dried over MgStM, filtered and

concentr at etHon reduced pressHoe. MThe resulting 20
yel l ow |iquid urified Ry vacuustlllatlon.
Conmpound C. 1 ( g, 60% was obt aiwgs s a

colorless liqui dF LC-MS ESI (neg.) nigk: .

"H NMR (400 MHz) (CDC13) S 7.51 (d, J =6.9 Hz, 1 H);

6.85 (d, J =9.2 H, 1 H; 569 (s, 181 C N G H

O) : oH(I

4-bromo-2-chloro-5-fluorophenol (C.1). 2-Chloro-5-fluorophenol (24.1 g, 165

mmol) was dissolved in anhydrous chloroform (200 mL), heated to 75 °C and treated with a
solution of bromine (8.5 mL, 165 mmol) in anhydrous chloroform (40 mL) added dropwise
over 5 minutes. After 3 hours the reaction was treated with additional bromine (1.7 mL, 33
mmol) in anhydrous chloroform (15 mL) and stirred at 75 °C. After 2 hours, the reaction was
cooled to room temperature and treated with dichloromethane (300 mL) and Na,S;0; (100 mL,
saturated aqueous solution). After mixing vigorously, the layers were separated and the organic
layer was dried over MgSQ,, filtered and concentrated under reduced pressure. The resulting
yellow liquid was purified by vacuum distillation. Compound C.1 (22.3 g, 60%) was obtained
as a colorless liquid. LC-MS ESI (neg.) m/e: 224.9 (M-H). 'H NMR (400 MHz) (CDCl;) &
7.51 (d, ] = 6.9 Hz, 1H); 6.85 (d, J=9.2 Hz, 1H); 5.69 (s, 1H).

cl NO, Cl
° Jene!
.,
Br %/ N Br
F o) F
C.1 C.2
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Br 1 NBr 25 FOF C1 C 2 44 W 2009/085177
PCT/ US2008/ 013833

wWd2{04/08F10M0- 2- chl or o- 5-f | uor ophenoxy) - N-t er t - bRt USB081013833
trobenzam de (C. 2). Conpound C.1 (13.0 g, 58.0 mol)
was di ssolved in DMSO (140 nL) and treated with
Cs2CB (24.6 g, 75.4 mmol ). After 10 m nutes
I\I-‘t-elr-lirohmt-yéhlélro@sqmwmpBemkﬁ)rlﬁ)-kanhlam-ﬁ-mt(oheﬂjamiﬂe (@2.9

T RN e T

Cs,CONR4.6@aTd.4 mimolil Afier £0 mamites Mle;edbutyd}4¥chkom -3-ainpberabnaide (A.S)

02907 i Vandaded o pomicR g R Fsb e e e

After H2 Gbyr the reaﬂ:ﬁtﬁl mikjure et @dledﬂﬂboﬁd@%kranﬁm lhdtrenttdawith ethyl

sceal OGP G LDl DEtrPr ReR Bt iy Sasorard o @

150 nill)) drizd dverQugsay, filedrad dmd)camxem(aiﬂﬁmﬂtr)rcdut&i ﬂ'rhasure The resulting

browiP i s ey el BhcEitis 800 ERdp potich i Bordnd BAFRD)

The prdeipitate 3k Fitlered &rdvm skl wiftpatd l)exﬁdeE(SO #13.. Coripbuinkl C.2 HI6NINR

7 28l Bl Sl o gt S o e (95

(4001\(11&1@ (Cleﬁ) §9.30 (d 8 = HZ{z, 1217’:)7 9B £ 8.6, 21 HY,; IHT), B (ST =6.9

NBr NQ'-
bz, 1E6 95 30,198, 86802156 9945 By s .
2-(4-(4-(tert-butyl carbanoyl)-2-nitrophenoxy)-5-chloro
-2- fluorophenyl)acetate (C 3). Conpound C 2 (17.38 g,
39.1 nmol) was dissolved in anhydrous THE (150 nlL)
and t hgojn xt ugie was degassed for 20 m nut e®,W t hca
flow of nigtrogen gas. Pddba2 (672 ng, 1. {_ ool
0s 1§E§ g, 1. 17wl were t 2
irred reaction m
mfutes a 0.5l M Sblution of 2-tert]buthxy-2 25
ox&et hyl zi nc ©hloride (117.3 nL, 58.6 Wnol) in Ef20
was added dropwi se via an addition funnel over 10
m nutes. @fger the addition was conpl eted tch® reaction
was heated to reflux. After 1 hour the reaction was
cooled to roomtenperature and the mxture was
di t‘éﬁfﬂuvﬁd (#'a- (t@titjbﬂyléﬁfﬁﬁlﬂ&ﬁ) Hﬁ%mhoy@psl-cgme-nz- (200
he separated o ri ed,. over
ﬂuormhseubacﬁam (o Cawaw%#@éﬁk Bd- HH’%‘S) Yafligsglyed in anhydrous
THF 9'56%&}) lafd thé AExtiRSHad uegama fdmo inflim@ék Wwiyh 4 ias bf iflogen gas.
hr omat Q raphy (SI|I 1596etgén acet

Pdbg; J§ 21 TBe. 1 1] ES) ol then S addid in one

portion to the stirred reaction mixture. After 10 minutes a 0.5 M solution of 2-tert-butoxy-2-

oxoethylzinc chloride (117.3 mL, 58.6 mmol) in Et,O was added dropwise via an addition
funnel over 10 minutes. After the addition was completed the reaction was heated to reflux.
After 1 hour the reaction was cooled to room temperature and the mixture was dissolved in
ethyl acetate (400 mL) and water (200 mL). The separated organic layer was dried over
MgSQ,, filtered and concentrated under reduced pressure. The residue was purified by flash
chromatography (silica gel, 15% ethyl acetate in hexane eluent). Compound C.3 (13.2 g, 70%)
was obtained as a pale yellow solid. LC-MS ESI (pos.) m/e: 481.1 (M+H). 'H NMR (400MHz)
(CDCl,) 6 8.29 (d, J =2.1 Hz, 1H); 7.89 (dd, J = 8.6, 2.1 Hz, 1H); 7.35 (d, J = 7.3 Hz, 1H); 6.80
(dd, J = 8.6, 7.3 Hz, 2H); 6.43 (s, 1H); 3.48(s, 2H); 1.40 (s, 18H).
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was obtained as a pale yellow solid. LC M ESI (pos.)
me: 481.1 (MtH). 'H NMR (400MHz) (CDC13) S 8.29 (d,
wd2009@87Hz, 1 H); 7.89 (dd, J = 8.6, 2.1 Hz, RCHpS2008/013833
7.35 (d, J =7.3 H, 1 H; 6.80 (dd, J = 8.6, 7.3 Hz,
2H); 6.43 (s, 1H); 3.48(s, 2H); 1.40 (s, 18H). 45 WD
2009/ 085177 PCT/ US2008/013833 N2 C NH2 C HI~ 00
HI 00 NO-NOFOF 5 C3CA tert-butyl
2-(4-(2-am no-4-(tert-butyl carbanoyl ) phenoxy)-5-chl oro
-2- fluorophenyl)acetate. Conmpound C. 3 (13.2 g, 27.5
molNOamas dilssol ved in acetic acid (108 10 niHy) andl
wat 02 treated with iron powder (7,4 90 13%. 5
and dn Hpat éd to 65 €~ Aft
% B, ot at ed under rediedpres
e resultang residue was diluted et hyI acetate
(500 m.). NaHCO3 (saturated aqueous solution, 200 ni)
was carefully added dropw se and the separated
organic |l afeé¥ was dried over MgSi filt &-€d and
concentrated under reduced pressure. The residue was
purified by flash chronmatography (silica 15 gel, 10%
tert-butyl2 et Z-aminp €(errdutdenrbameydipbonaxy)-Echlof®@22 g, 74% was

ﬂuoropﬁe?ﬁ%@&ﬁﬁie Aol }}@a gmyg nggf%nwgd;?g 3§£0?%'ﬁ %a&{l a%é‘;j;os

mL) and]gqnq}er (72rmbyp tr@ged wlt on ppvaigr (7d, g, 13E5 mn®Hnd then Hpatedsto g °C.
94
After 3 l{(o%s the rle_:ﬁd%og w'égcoglgzerr% dgnc't:ég ﬁgced‘l)r %Lﬂ_'g and ¢ I’éflﬁtll‘%_ﬁ&@

was diluted Gfltd) cthyrestapg{5¢5) mh). INaHpgs Haturat@d aqueouSJertufronL\IZQo L) G
carefullygdéed d'%ép\;n d &ndbﬁé %k/):«ltrated Brgamc lqyer wag élngch?ver MgEO ﬁl ered and

tert car or O- opropy
concentrp gxp@q @Qpcfed iPERS$UER ) The residue was purified by flash chromatography (silica
I I
. 10O B PGonh P A AATEAPESULELE s o
LC-MS Byibeh )m@’e(4§00 (YLHEDa il NMR (08 HE) (GDCLs) 5 7.3 (d, J = 7.5 Hz, 1H);

125, BB, AL TR B3Rl PR ILOE 1 5o
(s, 1H); T ohse2H)x dvé s, U8Hder reduced

NH, cl [: < § g//o
\"/@/0 - “NH cl
F

C4 CS5

tert-butyl 2-(4-(4-(tert-butylcarbamoyl)-2-(2-chloro-4-cyclopropylphenylsulfonamido)
phenoxy)-5-chloro-2-fluorophenyl)acetate (C.5). Compound C.4 (10.4 g, 23.1 mmol) was
dissolved in pyridine (100 mL) and treated with 2-chloro-4-cyclopropylbenzene-1-sulfonyl
chloride (6.4 g, 25.4 mmol). After 2 hours the mixture was concentrated under reduced

pressure and the resulting residue was purified by flash chromatography (silica gel, 10%
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pressure and the resulting residue was purified by
flash chromat ography (silica gel, 10% 46 WO

wQe@9/0885177 PCT/ US2008/ 013833 met hanol in CH2C/RS2008/013833
el uant). Compound C.5 (11.5 g, 75@@ was obtained as a

methanolﬁ%él??? beéxa?tg C?Mn} %2%8 g, 5"/&) \gas in’Sed%i‘? Qfl'u;e %;ldg ;ﬂ[

NMR (400 MELZY (CDC83),6 119087 {m, (215);(7562 @, 1H): 7.86 657 8,5 Hz, 1HY, 738+, J

- 73 ey 4P 78 i b opilg 3 -5 SRl (0. 785 1030, a7 = 5%

Hz, 1H);15.86(s,(191); 3.83{s; 2H); 1.85-1.78 (m( 1H); 2.KH (s, 08H)H1.16-107 (1, H; 0.75-
. add 11011 \HA NHA HOOHOO NO N
0.3mE)OF OF 10 C5 C
2-(4-(4-(tert-butyl carbanoyl)-2-(2-chl oro-4-cycl opropy
| phenyl sul f onam do) phenoxy) - 5-
chl oro-2-fl uorophenyl)acetic acid (C). Conpound C. 5
(7.2 g, 10.8 mol) was dissolved in 15 acetic acid (60
m.), cooled to 10 C and treated with a SOg?solution of

HB 'kp AcOH (18 nlL). After 15 mnutes t eaction
Pnmed to roomtenperature fom15 tg&Dand t hen
oNAed ingo water (100 nmi). The r I NUNH Cl

ﬁS di ssolved in gthyl acetate (3Q0 onl
2h O (100 ni) and byjne
yer was drie

ated under reduced pflessure.

Coﬁbound C (3F8 g, 20 58% was obtained aS a white F
solid. LCM ESI (pos.) me: 609.0 (MtH). "H NWR
(400MHz) (@BC13) S 7.88 (s, 1H); 7.87 (d, J =@6.5 Hz,
1H); 7.62 (s, 1H); 7.52 (dd, J =8.5, 2.1 Hz, | H);
7.39 (d, J =7.4Hz, | H; 7.01 (s, | H; 6.96 (d, J =

2-(4-(4-@er2biiFicadtiahioyH-26@- chibro-4-cycl8popyiphedyldilfon HSmitib) pbnoxly)-5-

ctors 2o gDl S0 bR 35 T b i
acetic adidW60 Ati)); codfed A LRI AditieareSwith BO6YeSokhtio 6T BB H ARSH (13

mL). A C&E%ﬁ%@?ﬁ ]éggég -*rvigg\rvvpgi‘eg&oqg)orzn tém;gergt)ure or ISB rglinv\.ltegmd then

OH

was poured into water (100 mL). The resulting precipitate was dissolved in ethyl acetate (300
mL) and then washed with H,O (100 mL) and brine (100 mL). The resulting organic layer was
dried over MgSO,, filtered and concentrated under reduced pressure. Compound C (3.8 g,
58%) was obtained as a white solid. LC-MS ESI (pos.) m/e: 609.0 (M+H). '"H NMR
(400MHz) (CDCl;) & 7.88 (s, 1H); 7.87 (d, J = 6.5 Hz, 1H); 7.62 (s, 1H); 7.52 (dd, J = 8.5, 2.1
Hz, 1H); 7.39 (4, ] = 7.4 Hz, 1H); 7.01 (s, 1H); 6.96 (d, J = 8.2 Hz, 1H); 6.63 (d, J = 8.5 Hz,
1H); 6.27 (d, J = 9.6 Hz, 1H); 5.88 (s, 1H); 3.69 (s, 2H); 1.87-1.81 (m, 1H); 1.47 (s, 9H); 1.11-
1.07 (m, 2H); 0.75-0.71 (m, 2H).

Alternative Synthesis
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S anisole/Aq K3P0O4 O'C 10 NJ <1~ 0 N-12 HBr C
Br ci Br d F HOIl O Cs2C33 (2.2 equiv.) | D1 O MA
WO 2@940807N OH DMSO (5 vol ), 60 C NC OH MeCOH ( 1BCT/0B)00$4013833

ow FFEOCFCOQ ada ~0 Brd - NH2DY~1, Ad ~
Op NCI | owe Pd2dba3 CHCI 3 (1.25%Pd) O t-Bu-X-Phos
(1.88% 1 o C]\/B F DPkeden, ( ~ vol ) C520(8 (2.

‘F'VH)w - _t rdiiabpe, CP7PpRE (45CR ao

ST, T- B (ﬁgﬁ[ ,%aﬂaaiemmpam & o0 1. /é'ONH
EtQﬁ—F'SNHCI NG?2 trlcaC|dHI°d4It(]—|3 Slevé’d2

NOFOw O0F Sulfonam de Synthesis 5 >- B(O—|)2 Br
@, H2Nk &40. Br C Pd(OAc)Z/ PPh3 Ko TFACI ~~ .

/@gt:a e ANk ani %géﬁg;@fpél Koa |soI |
OH  DMSO (5 vol). 60C Ne OH  MeOH(10val) NC Me
& 9

& NH,

Br Cl
O oh “NH ci
i 0.
NC OMe Pd,dba;*CHCI; (1.25% Pd) (o]
t-Bu-X-Phos (1.88%) NG OMe
F PhMe (10 vol)
Cs,C03 (2.4 equiv.), F
85C
MSA, t-BuOAc
Cl PhMe {45C)
Cl or
2 H,SO,, -BuOAc
I “NH cl /,? acetic acid
o o 1. NaOH, EtOH g NH cl
g ———— o
'r:l' 2. Citric acid H (o]
OH 3. Sieved N
o F OMe
o] F

Sulfonamide Synthesis

J< D>—B(OH),
Br Cl H,N Br Cl Pd(OAC),/PPh, cl TFA Cl
SO heptane SO J< anisol/Aq KaPO, > SO anisol So
g Cl o ” o) H o NH
1 2 3 4

4-Bromo-2-chlorobenzene sulfonyl chloride 1 (4.0 Kg, 13.8 mol) was slurried in heptane (32
L). t-Butyl amine (7.25 L, 69 mol) was charged over 2h, maintaining a temperature below
10 40°C. The slurry was aged overnight, then 5 N HCI (8.5 L, 42 mol) was charged maintaining

the temperature below 40°C. The product was isolated via filtration followed by a water wash
(40L). After drying, 4.2 Kg (93 %) of 2 was obtained.

150 g of 2 (0.46 mol), cyclopropyl boronic acid (50 g, 0.58 mol), potassium phosphate (195 g,

15 0.92 mol), palladium acetate (200 mg, 0.92 mmol), triphenyl phosphine (480 mg, 1.83 mmol),
anisole (300 mL) and water (900 mL) were combined and heated to 80°C overnight. The
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d Hd HONHR 7 2 3 4 4-Bronp-2-chlorobenzene

sul fonyl chloride 1 (4.0 Kg, 13.8 nol) was slurried in
whepoasa7132 Q t-Butyl amne (7.25 L, 69 nol)P@EES2008/013833

char ged over 2h, maintaining a tenper ature below 10

40C, s a ed erni
o5 005 4500 5 PR R SRee , BRL O £ e
mixtupewasmed@dized Wwith deIﬂlc(tSO\mB) dissolvarigattle solids. fWatervedsiadded (600

ot LAY R e P s

pressury,Cind prifhjoydacdtioracid i(41 0aall)dv4s 260ded, THKE rhiktui®iv)s hepell &asX°amM

hosphat e 15 0.92 m)l al | adi u tate
overnig Ghegres st ‘pippicn tFrPprsﬁewp isPRTRYlPrLate WHO H’S’S wgs giged
The nifRiate) was n&ﬁttdi@écﬁwﬁlﬁﬂ@{\]ﬁb)é[ ()IanMttlﬁih r:;fa@@@vaﬁhddeﬂ@?ﬂﬂ mL), and
0 overni g

conbi ned and he e 48
the agygoys p esxv?%reﬁeﬁi;s%%lsvmpymtatwwﬁt@eﬁ?&@ a&:rs%\ies%prfeure,
and thRfiERie (YEAEY Wisid@ed. AREY dn%@&h%avzlgeaﬁeb@a@ct wasisalddedy
m.xture was neutrali th 5N HC

(1050 . The
ﬁltfattofswtmnﬁg,ma&rﬂ §£00mfp sk dtes rn@swl\mfz atepat watfgeRYeredoor 2
purityBojrectédeliBeoBg. phase was renopved. The i sopropyl
etafe s distilled off at reduced pressure, and
Mandefic Ac ic acid (410 nL) was added. The mi xture
was heated t®w 50C 5 over g ght, then v$ cool eIt o
i ent bgrrd&rature agd isopropyl ac&gt@g HOL5
dded ~ TRH nix

ture neut r al-—zed—wi t h NaCH
mMNaCl, NaeR, et er wa QM8 QagniagoH and COH
aqueous phase was renoved. . The i sopropyl acetate was

Theproclyit] §hodbet BT E A Vs latie. e

product was |soI ated by flltratlon wi th a heptane

1.0459; Ig@(ﬁﬁ@?)fg ﬂlﬁ)frct)p%anoq 101 g of material was

recovere eqty corrected yield of 91 %

2|\/lﬂhaegell‘{aCA(ﬂ&6<£€1ym)heS|s C Od d NaH2PO2 HO Ov OH

3@@ a HO 11 NaCl, NaOH H20 1 CO2Na aq. MsOH /
#v C]—| F The procedure used to prepare the

4. ndegmlagitatni d reactant is outI i ned below. 15 1.

SRS Y ISE F SIS b B i, O
6.a@tafeiGloxyfic A6RAL.9 eqlﬁ\lagiloﬁ\i@e Mainthirfing@khb Belbw 40 °C
7 m}‘ ts?ll) |arr<1)%n§ errp bel ow 40
8. Maintain stirring and temperature (35 %5 °C) for 24 h.
9. Pull sample (HPLC). IPC: <3% starting material
10. Slowly charge HCI (5§ N) maintaining temp below 40 °C. pH adjust to 5.9.
11. Cool overnight
12. Stop stirring sample mother liquor. IPC: <12 mg/mL
13. Filter the white crystalline solid.
14. Wash filter cake with 10% NaCl aq solution.

15. Dry at 40 °C in a vacuum oven under nitrogen flush to constant weight.

Reduction of Mandelic Acid
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20 6. Charge dyoxylic Acid (1.2 equiv.) dropw se
mai ntai ning tenp below 40 C 7. Adjust pH around 8. 6.
W(Szoobmssm"ai n stirring and tenperature (35 5 C)PEDUSAN8/013833
9. Pull sanple (HPLC). IPC. <3%starting materi al

Bl B A AR P AL R TS

2§ﬂ|gr/ﬂlSrwguwanf)d;odlumh)IpephdsP}qlqor | PC: <12 rrg/ m.  13.

t ' r I
2. Ulr:ld%< nﬁ;o IE%.hL%@}(; %\glaﬁ, og gé‘@ 61%1 eff‘%a?]lg nic 1d1 Y?I%ﬁrga% att ?oom
temp@mtm oven under nitrogen flush to const ant wei ght.
I op. Mandel i c Acid 49 WD 2009/ 085177
. By REHEl Birdle, 3 Charge 10.93 g /1.0 equiv./ of
4. Helrehaxongetsiofthadlagk te@dum°€alt into the fI ask fol | oned

5. L%ﬁg&t Fx‘fls@g ?ddgﬁgl,uégn %él @Od'oulg‘cﬁgg&g RIS an?3 655 g/

OHBbﬁlﬁVlegjdiuﬁrDlﬁypaplaﬁpldteum 2HmLI56% dqamithadesul foard acid. Continue

te ture. 3. Establish _effjcient stirri 4,
SHgERg the @meaﬁ%ﬁf?cwf CqnRat ?453 i%ugsl copvasgion 5achep? 99%
LcAiprpm& slowy add a solution of 1.023 g / 0.15
qui v,/ sodiumjodide and 3.655 g / 0.75 equiv./
6. S?B&Fﬁﬁﬁf@ﬁ%‘dﬁ@%ﬁﬂﬁ@qvﬁr% m. 50% aq. met hanesul fonic

7. ekl ls5°6qntn %Hfg S%&d ﬁ&danoIHQﬁsmggné%ﬁat f@aqhor
content at .5C until conversion reaches > 99% 10

8. Slowhycqet @cﬂé&‘ oves 1h Sh‘wo B&%tqvalh, tepin §4Cover 2 perpd aotphaster

t}{aH 3h g?r o%ﬁ%h@%t@s@n%§ bra@pﬁ%plegf&eld[ﬂh@ia $e =BGl HL/af 55 C
or at | east ; cool fo 45C over

9. Ftlﬁéwsre@“%@’eé@@ﬁsﬁﬂh, then to O 4C over a period not

10. lﬁ@ﬁftrtaférto rihda@8actth & lfer QYEA. %&hM)L 6’599% gﬁt&u') fdoﬂtgms BY%68¥6.5%
sanple for M. assay (c =
Y¢l@pensi on over gl ass frlt 10 Use flltrate to rinse

11. WRREHG calke Jyd b&in %Q;ﬁig[b icel &ﬁ@bx Whter Shbe ?12) o). ((Ridrafdh 16 439,
cont ai ns 8 g o yield). 11. \Wash ter cake by
C@wwﬁﬁ@gél %%ggméuqtce col d DI water rinse (10 ni).

12. D@ﬁitérrcﬁgeeat 4@@5“@58%nstaﬁp\%@ﬁtn§elmr §4.13% product 20

Dry filter cake at 55C to constant weight,
13. D@@p@lﬁ@wglghteﬁ 45 g48%% corr. yleld 97.3 wt%) white, crystalline powdery solid,

99.7% LCAP {220 nm}.

._a

Aryl Bromide Synthesis

Br Ci
/@J HO. _Cs2C0s (22 03uiv) /©/ /(J:r
> OH DMSO (5 val) 60 C | NC OH MeOH(10 vol) N
F

C
2108775  f

Phenyl acetic acid (1.82 Kg, 8.89mol, 1.leq) and nitrile (1.62 Kg, 8.08mol, 1.0eq) were
dissolved in DMSO (8 L) at 25°C. To this solution was added K,CO; (2.46 Kg, 17.8 mol,
2.2eq) in portions to control off gassing. The purple slurry was heated to 60°C and aged
overnight. Upon reaction completion the reaction mixture was inversely quenched in to a
mixture of (16L) of MTBE, (12.9L) DI water and (3.5L) methane sulfonic acid slowly. After

mixing for 30 minutes the aqueous layer was removed and the organic layer was washed with
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13. Determine weight: 8.45 g (89 %corr. yield; 97.3
w% white, crystalline powdery solid, 99.7% LCAP
wd@ 2a0/0851y7 25 Aryl Brom de Synt hesis Br Cl Br PCT/B8200@$/013833
FHOIOCSZCOB(ZZequ IOOI\/BAI Ol ONO

16L @@?&%‘%gnﬁ PREA wge ace cesas\m &6%‘(1) (%2‘ . ﬁa%{,th% 9°quti°n
concehtritaljjo drmpakesnitwice,| wnti{ ﬂheﬁﬂm&gl NBI"E]B mak <5% E}‘eq?p WEo ¢he BoOduct,
Me Ol—i &%S @l 1\@%&?%( ED%VS gh%{le stl#%m(t‘sa 2? Ivvere ar§e qse’mé? ﬁlelﬂ: F wawﬁgz%ted to
63 °Cooert 1r5diouﬁ;f fint) #9%i crogyeréhhe Tt rqplcorswasr copleddby rbmxatlgcb 2°C and
e 835 Rp RS Py PRI DEOBL R £ BIPLL SR LI v
dried mhdet Nj ® pdvidd B1%) yiefd WIFBED,1. 86»/1% ptencyRind\WAtSA%% aurdy (Chldbisomer
conel UL A SR AR o e i o
obtaied\th¢ degired vipedued inv6T% wiil) 10@V20 POEBS PP 7A% purity and 0.74A%
PCT/ US2008/ of DI t d,. trat.ed t
chlorqRPIcE S0 LR L7 B SRR AR A o G f CHrorsSmer

conteftofs @aclieveded t o dryness twice, until the residual MIBE
was <5% by GC. To the product, MOH (22 L) and 8.3nL
of nmet hane sulfonic acid were charged, and the batch

Pd-Cy@abzéieSilfodainide Gaipingver 15 hours, until 99%

Eb Bl e P4 62 9&%@’%@@08&%@5"%? b PR AR e
1490.9Vgfoh1 2 WRiGH-4-ByctopBdpy!- bivensolfordmieke7 va of tBuirX-Bhosyirvsas. | |g2>f

cesury SyBpgpe, o 0 e i GBS URIDH, A e r o

was pnfgedl yxs:‘e dly levaraitingrit tu Sipsig ax?dSm&Lbanfc uﬁ/&ﬂﬁnﬁ.ﬂiﬂeﬂﬁﬁﬁth Ng 23d. of
obt e roduct in 67% w
e R SR T O PARR ARG g o7 P The
reactc® mk& futas st&csyetani hgimat a03b0ppraceanighas Atepehvwesofleidpsdd
5A% of chl gomar 10 cgﬁttent

Wwas eved. .
resctipinge D AAEH STt B sons g 58 G Riomids
starting-riater{al- br ono- 4- cyanophenoxy) 5-chl oro-2-fl uor ophenyl)

acetate,. c¥14903 ﬂfﬁ hl Cbﬁ

ol eBefed Sotd s S Y rHleRy A ORERC Beaeg g sgp
ponalillére@etsri mnecabbﬁcmit@ts mdth%tr&s@ned inReithel 5613 H 6544613 A/\Hr e

d to th 1OOL reactor tor ur eg
porticg oA it iq B 1 RGOS R SRR R iR e
reactoit 6AsSphleof SN HWICT veMdZharg@l th tiefreacton louen ehr W@ krén;chiaraewlast 0
r Cc VeSS al.n vac [ t

boundsd 5 Sugfiich g e e B L FERH SREELRR A cohfimea
pH <R gAgiatiatiwas haBedfor plmse)mmﬂucgh tind s8lids @ &re Risiblespredipiatiapee df

react, i a ed fo react i
theorii 6 T ok HED 1P B A B af o pfdaR S B cisnqve e
solidsiyiit @porahhalting mixing they were still visible. 2.3 L of MTBE were charged, the batch
was stirred, and when agitation was halted the batch phase split cleanly.

In order to remove palladium from the endl product 547.6 g of Silicycle® Si-Thiourea

silica gel were charged to the reactor and agitated overnight. The batch was then filtered over a
5um polypropylene filter cloth with 2kg of celite 521 in order to remove the Silicycle®. 8.75 L
of toluene were used to rinse the portable reactor and cake bed. The filtrate was charged back
into the 50 L portable reactor and agitated overnight with an additional 255.4 g of Silicycle®.

The batch was then filtered over the same celite bed, and an 8L toluene wash was flushed from
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6L of purified water was charged to the reactor and
anot her 6L charged to the 50 L portable reactor. The

WO e@oggl7cont ents were then transferred i nt o tPer/681008/013833

portable. A 3L portion of toI uene was used to rinse

rea t s fl u vvard i_n b
the rearcgo t%ﬁ%@qﬂi}ﬂg or\lﬁer e eh ha‘?'aseuéeodttg Qﬁﬁegé ge(gf“(:{'egsel
Sampleuﬁa‘lysisdohﬁﬁzﬁdmpﬁnadnhnEvelaifeSmam 25 bounded by CO2
evol ution. The batch was stirred for 1 hr and a sanple
Ri taken for pH confirmed pH <1l. Agitation was halted
L"fgﬁg%se separation, and solids were visible
To 3388 g&if It}m Heﬂiohﬂlgle@tahmgfmatdrials@drrgdnl .8 equitv)3n tolughe (401) ahd$-60 °C,

methaaesﬁﬁ%ﬁl%cu{] ﬁg& m@ ba}aségged\gel?oweg ?%rﬁ?t{t lace%?e @ 24%) Eﬂé)reactlon

was maRifainet tat 49 °CviAdtebD &, additidndl MSOHDBE 7\ amd @Wgéd84E)Wre
added %g% @ﬁ reﬁlﬁ éqin S%ﬁhreéj %tlggﬂ’@ conevg]ala Iv&agtreéghr%d\’\ﬁ%? Q:%& o%(évats Ia“?uted
with t@ﬁéﬂe&tﬂ 4810.){ copiadttb 25 &I]d\lasl’md&duhcsbdlﬁyﬁbhﬁspgatoﬁlbasw lM aq solution

Si - |
@ xanel. T el adp L B sobbipmanitetop et Saf RnmfheindeRusied
to 5 v$21!k1!|ﬂd€1][r€§hc|@d/t§ﬂéssar2el &d@tﬁﬁ%}fcﬂﬁ@ﬁ)ﬂaﬁ ﬂc&ieﬂ td ﬁeﬁl’ 1;9!3 lioO’I hv<|vlll @h.85L).
(0] elite | raer e I I.1.Cyclelr),.
e s s iged 5160 rendbeovare 6t b ST vSDY e b RGeS sk

with 1ig@A& §19\R'ly§‘:6§’le§ ;R Wer al] ﬁb%oa bf 41 &toﬁer\i&%ﬁt Chﬂrt@ﬁ&emaﬂkne ratio
into thé 50 L portable reactor and agl tat ed. over n{éere

was adjpsted tg ﬁ5 A88y FIPUHélha‘ZS'& nshegtaps (77 L) J B¢ ssponsion srasfi
1solat@\§ﬁ1&hcr?§3sohﬁ‘ elﬂlefﬂltknt (?ak@@a@\v&he& Wih 8-A8RareablutR I3613,(2 ande.7
ol uene wash s flushed from 51 WD 2009/ 085177

L) andaehyrtm QBTN BB LA dFedt £bundes PfEREeh Bysh fuepnstppfaveight to

give 2f68|15g%% RitRPprd ek, t77@>zn 9 LehPY@SNLOAB CLsRthet, O ppiaRI the
vessel . Sanple analysis confirmed a pal | adi um

I_de_rﬂ&ﬂ of 13 ppm Ritter Reaction 5 To 3358g of the

Toa SW metrﬁétllxﬁ e§&<’%fa§1'1d'égnﬂa{a?( 1189 (16eqluvr§9ﬁ ethino@(l@%)\éﬂld water

t ol uene}él nmet hanesul fonic acid
(2.9 L LPN QIO @ééaﬂf a+5|es\m§a WB§/°1"taéH°fi Mﬁwaéectoawém?rswwe@ed the

soluumasfp%ﬁ&ml%d VWS séTRdidlvads hesleBib 60 T dad cA¥it &id @ i@M 36L,25
ditional MsOH (0.177 L) .and tBuQAc (1.84

equwwawdaﬁ dTherrelutigmwes %Pﬂqﬂa‘gthﬁugmr%wm%wat@g ﬁg/é L) was charged

slowlfﬁﬂl\&ﬁ&ﬁl’@@as%&eﬂ fAeh ed"he B—Ilaﬁudi %ﬂsbl@t@d ﬁltﬁhbxﬂ t“@%ed\Mlihh 1
t ol uene cool ed t h _sodi um

cthangissphint &) FISHSTEY WHEBU:S WorThe PERuct(vap Sl 3 48 °G gt 2 vapgom
oven 1—04 V1AL B8mploling, 8339 ieldThe sol ution was heat ed to
-50 C and concentrated to 5 vol. under reduced
pressure Addi ti onal toluene was added to readjust to

Pol;;n?oggwo' (24.85L). The soluti on was heated to 60 C
and n-heptane (6.21 L = 1.85 v . The sol ution_was

Examplg sergprungyil ¢ gxists g %#F@S@}Xd%)\ﬁfsfeway%l fogms pAgygipys Foym I free

acid iPBE bRERA efibodinedY ?51% ﬂ N isoldbefrbia theayBloNBRIANR thethyl Sster
was adjusted to 65: y slowy chargi ng n-heptane
precugsgr Ofromountrls@ﬂglaml @ﬁorwgg tq the felloagPaocEdES of at e
FormVfili te, cryst. solid. The filter cake vvas washed wit h
— n-heptane-toluene 35:65 (2 vol, 6. and n-hept a
Slurry(cg' tky:‘dpeth)é egtest)tartaqg rpatf:nal éfh@ 138 8. éd:qlalfv ){n ?thanaheg@ L), water (2 9
L), 10N NEOW 4351l 305 etqgwqo AHATI0WEInYétbioh Was @hokRd Ehe@glukéh ms
thterT%roduct 7% 97 LCAP, 0.84 LCAP -1 S0
pohslﬁﬂfﬁqdd yttﬂnygqs deated to 60 C and citric acid (1.29 M, 3.6 L, 2 5 equlv ) was
added. The solution was seeded with 62 g product and water (4.5 L) was charged slowly and

mixture was cooled to RT. The product was isolated by filtration, washed with 1:1
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To a slurry of the nethyl ester starting material
(1139 g, 1 equiv.) in ethanol (10.3 L) and water 20
W@ 2009/083177 | ON NaOH (455 nlL, 2.5 equiv.) was cheeTes2008/013833
After 100% conversi on was reached the sol ution was
t [
ethan@ﬂ%drte?? B IL éaﬁ oqlfg% %9%1”(& SCLQ ﬁéé&&@cﬂ %g &r?ed%?é@%‘&da
vacuuﬁrm/esoJOElB B@nfﬂm%ééd%cvlvmth 62 g product and water
(4.5 L) was charged slowy and m xture was cooled to
RT. The product was isolated by filtration, washed
Formyl ahhydrdus (EoimaH prgdueitod prefRugprbdedutfeodissoived inoy8 weltof EtOH at
o4 . t A 0
60 Cbé\gﬁe%ﬁ%s ggﬁsgs}élt?tr §x¥¥g§dcag g%‘%girtgf—l (ggn gb}ecpad% jng YAy untll%% %
EtOHRORY nGeqidts Filtesed 14 @ gasotapduI%14 exi sts in at | east six
di fferent physical forns. Anhydrous Formll free acid
is the preferred enbodinment. Formll is isolated from
Form {He atthydroo$ gl ron b grosvepinartny [The &irarhag@ sipgle therrsatrandistion

) : ; e
o SORRH A8 SRS S pSEONE b [ BT,
minutprffigure #). The single3Bergal tdansitjon i a) endothetriia trahsit{chOvid 4 eak

tempe\f%@r (n?id ?03 JC? del g_lh lgé%ﬁ qtr% % v?de? %lflfra}{:g?)n p@H )g-ﬁay

Y6 CONVersion was re
Powdér Diffeaceoh Spkeatea, sod DSC dlrermegarh éathedn flpar @hGtratedlindiiguresS and
1.29 M 3.6 L, 2.5 equiv.) was 35 added. The
14res§&{tg?l$'on was seeded with 62 g product and water (4.5
L) was charged slowy and m xture was cool ed to RT.
T ' tE% Qg Fltration, washed with
1@"%9%%0%?‘6@%%13 / gt%léyv 13833 et hanol / wat er

(2.3 L), and followed by water (4.5 L). The product

Form\lli?a%hg%ll E&l&snéﬁgep%gg as anti '-s\ofj‘%ﬁtgr Ouéﬁ\( igéirr Cig TO?pr 08u

anyhygroav.i ’ﬁlusX-Bram Beddmé)lfﬁipmmmd amd S@themhogodm Eir@ohmt ard5
illustri’tgd %Flg}ggse’j%f@%%s\g,aﬁ ant i sol vent, Seeded at 65% Et OH,

Yunti | 50% Et OH at RT, Cool ed,

Flltered 104.7 g isol ated - 96% Formll IS anhydrous
he f S
Formtei e‘}'{i’gﬁ"{@ég& ogﬁlgf%hﬁdrfo%\gzls ganerft %%1 %ug bbcgrg:er‘iatratlton

solverSe Benvhromaagraphy.nElie X- R(aDBQE)/denﬂllffrahtm SpngraaancUlDS@trpanog_ram
for Fo}tg Imhagyillﬁlstga’t:édgighgg#e)s 9 alrs] ¥s rsels Il thCl)!: hermal transition is

ermec nsition a ‘peak tenperature
around 203 C. FormlIl is crystallrne by x-ray powder

' ' f (] tr
rorny AR e I o P B SRR EPEE s
methyﬂ:b&gqrpe@uﬁomfdomndhnddé peditirned Ialyn Hydrblysiswas contpldte inl Ny V

I r r I Q Form.| . : o .
o Lo R B A5 LS, ERUR e DK s
prempstoﬂeuwwo ratnméd foot et 0-5°G rﬁyhyolr\wlmd withe wxteRayd @dadde vac. oven at
b [ ect I
o DU TS0 SRS B S AL B, e
DSC thermogram for Form VI, are illustrated in Figures 10 and 16 respectlvely

Form V Ethanol solvate: cooling of the saturated solution of anhydrous Form II in

EtOH:water (1:1) from 55C to RT. The X-Ray Powder Diffraction Spectra, and DSC

thermogram for FormV, are illustrated in Figures 11 and 17 respectively.
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20 Form 111l anhydrous: Form 1l anhydrous was generated
via crash out by concentration of solvent after

wa@ booosostiogr aphy. The X-RRay Powder Diffracti on BppUS2088/013833
and DSCtheranram for FormlIll, are illustrated in

Form (\glqgtgn%ﬁy(?ra%_] 1ss(§>lve %P,%lcﬁ k% 'ﬁgl%&}:% r(qd %\Rarqgfﬁg %Xg r eogled

and addddiwetet ip smglgtpbytionelsgldy sqmuretcd;r Blor X-Biay Eowgiro unnﬂradtmneﬂpdctra
dr o} wa. (HPLC) .
and D“sf{% tﬂe&g?%%’g g)ﬁ F\‘R/as oll%sg érqed v I?&'V\FH %delﬁ 6%}0" %cnvel citric

aC|d (28 nL) at 5 C Solid preci pltates were stirred

| | tered, \was d
s ol Nl IR G o RS ESRE ol i Bele 3 Rirwgyna 14
are setcfiostls incthé uaulastpromdedrtkamw{- Ray Powder Diffraction Spectra,
and 30 DSC thernogramfor Form VI, are illustrated in
Figures 10 and 16 respectively. Form V Ethanol
sol vate: cooling of the saturated solution of
anhydrous Form Il in EtOH water g)l: 1l)Paf rom55C to RT.
10 ChargeteristicBeaksaffcampypurd k¢ pplymosphs by NIR, (Begobdion 4 cm™,
diffusiérereftegtaance noodel-Amtatis™ Near-IR sinadyzed, NivoFet)gur es 11
and 17 respectively. 35 53 WD 2009/ 085177

Poly A J82008/ Regioa 4, cn®r M VI 1fononydr at Regior 3, eaP! Ved

Form? OYNYREGHS, T 1T Bt O :

Fo 1d \/\/at§4'32|1nhb5| ngl e pqr y sat ur at ed.
For )(- O, f fract | o

For for il

R'
ec atsq n P% e§39352m sh
rg.gfy L%ga tlgohé%éggéfj‘ihr o&& m?/l %Ein%!lg Co%%{gnd 14

-I-
LAY BLLAL LBBLAL CIre C A1 \40 PI Uvi ucsu MCT UVV

Characterl stic Peaks of Conmpound 14 pol ynor phs by NI R
(Resolution 4 cm1 , diffusion reflectance node,

15 AntarisTM Near-1R Analyzer, Nicolet) Pol mor h Region
1, cmRegion 2, cm Form 1l 6760s 6413m b 4978s 4942s
Form 2 6739s 6432m b 4969s 4935m Form 3 6691s 6466m
b 4944s 4912m sh Form 4 6996m 6720m 6493w 5220s 5111w
4971m 4935m sh Form 5 7083m b 6619m b 6502m 5254m

20 4919m Form 6 7085m 6683m sh 6627m 5249s 5075w 4919s
15 20 25

25

30

35
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30 35 54 WO 2009/085177 PCT/ US2008/ 013833
Characteristic Peaks of Conpound 14 pol ynor phs by

weam0s{IResol uti on 13 cm,

at 532 nm Falcon I,

C=O0 C=C C-N stretch

Char) %t% rTIlc ggzggm)igﬁl o he%ti
Ml“esel_ﬁﬂh Hé@i@%amm
Wﬂi&m 3077m

1618m sH1217mpy

MIlennia Ili

Nd: YRCI/U8308/013833

Cheml nage) NNH C-H stretch

Pol ynor ph stretch 1 stetch (cm1

é?rpnb o ?aﬁyﬁmw

soluglon (¥'em™,

magF)or m 2 3444w

GWE=B01 1589, 2978m 1531 w

st
Polymogbm @Wtcpgzﬁm(cgp m 3 3%ald 3079, L6@7M 1319m 3065m
Mmmﬁmhm 1225m 2977m 1533w 2933m

Foffot m 4343&7w 3(3881m1619s173826m 3068As 1607s 1269m

3014m 3Z8Bes 1238RAvm 2997 mM62Bdow 1258m
3035m 1604m 1218m
3017m 1591s
3000m
2967m
2950m
2927m
Form 2 3444w 3098m 1737w 1314s
3275w 3088m 1641m 1258m
3077m 1618m,sh 1217m
3063m 1606s
3011m 1589s
2978m 1531w
2965m,sh
2926m
Form 3 3419w 3079m 1623m 1319m
3065m, sh 1607m 1258m
3005m 1589s 1225m
2977m 1533w
2933m
Form 4 3427w 3086m 1619s 1326m
3065m 1607s 1269m
3014m 1596s 1222m
2997m 1546w
2925m
2888w
Form § 3379w 3079m 1719w 1322s
3009m 1616s,sh 1260m
2978m 1607s 1222m
2929m 1591s
1544w
Form 6 3379w 3079m 1719w 1322s
3008m 1617s, sh 1260m
2978m 1607s 1222m
2929m 1591s
1544w

s = strong, m = medium, w = weak, sh = shoulder, b = broad
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2925m 2888w Form 5 3379w 3079m 1719w 1322s 3009m

1616s, sh 1260m 2978m 1607s 1222m 2929m 1591s 1544w
WE-000108513879w 3079m 1719w 1322s 3008m 1617s, shC1/PSINN3/013833

2978m 1607s 1222m 2929m 1591s 1544w 5 s = strong, m

= medium w = weak, sh = shoulder, b = broad 10 55 WO

2009/ 085177 PCT/ US2008/ 013833 EXAMPLE 15 CI 02 F3C

SNHCIOI\/ENSI%@?I\@NEOF
2-(4-(4-(tert-butyl car ILF (2-chloro-4-(trifluoro
met hyl ) phenyl sul f onam do) phenoxy) -5

chl or o- 2-f| uor ophenyl ¢acetic acid (F). d NH2 C 02 O
F3C S, NH Cl OI\/E/oka\/bl\/bHI\ Ol OMM M

2-(4-(4-(tert-butylcarbamoyl)-2-(2-chloro-4-(trifluoromethyl)phenylsulfonamido)phenoxy)-5-
chloro-2-fluorophenyl)acetic acid (F).

Cl
NH, o FC‘G%
3 ~
(0] o MeMe NH 5 Ci
Me N /k O Me
>|/ 0~ "Me H /kMe
Me Me N
>r O Me
Me
10 Me O
C4 F.1

tert-butyl 2-(4-(4-(tert-butylcarbamoyl)-2-(2-chloro-4-

15  (trifluoromethyl)phenylsulfonamido) phenoxy)-5-chloro-2-fluorophenyl)acetate (F.1).
Sulfonylation of the aniline C.4 was carried out according to the method of Example C
(Scheme C.5). Ester F.1 was obtained as a light yellow glassy solid. LC-MS ESI (pos.) m/e:
693.1 (M+H).

20
Cl Cl

02 02
FsC S un ol F3C—< />—s\NH ol
© 0O Me © 0
Mew _N Me Mew N
>( 0~ "Me >|/ OH
Me" Ve O F Me 0. F

Me

F.1 F
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tert-butyl 2-(4-(4-(tert-butylcarbanoyl)-2-(2-chloro-4
15 (trifluoronethyl)phenyl sul f onam do)

W@ b@nosity? 5- chl or o- 2-f | uor ophenyl ) acet at e ( F. 1CT/US2008/013833
Sul fonyl ation of the aniline C.4 was carried out
according to the nmethod of Exanple C (Schene C. 5).
Ester F.1 was obtained as a light yellow gl assy solid.

2-(4-(4-GelvuEdtarbpmeyl)-2+(2-ehlor®3. 1 (M+H). 20 C 02 02 F3C

crinuggoppecpiigebiifoprid ot S ploriza ik pstebibdeal i,
HydroRBB@f %Mﬂﬁutﬂ@ﬂewm&ie@bﬁ%&rdmg to the method of Example C
seheipe 51 bt B RIS G SRR J s i fosp e
651.0 VIHEDO r‘bn menyso%oaam) (a6.amsd>) 6F)2. 58t(blysjr1Hb VI9i66 (s, 1H2 8.02 (4,
e

s BB e B AL £ R 08B 12,0
Hz, 11DDY 87 (adg)-as, aasmj OH); I3 (w{:lr% 1':1/% 1(123% v3 Nﬁz §i=7(a£z m,?idl X
J‘l"éﬂg gé‘% ﬂl(éﬁgFB%Q%W(br s, 8.02 (d, J=8. o)

1H5 7 837(24 (130 J= 17é Hé 7 90 (d J 2, 2H)H_z

7.67 (dd, J=2.2, ?IéLQFI%‘%ST}“@ (d, J= 10 2 Hz, 1

H: 6.73 (d, J=7.6 Hz, 1 H): 6.41 (d, J=10.2 Hz, 1H):

Human C@THQ%md%gDassa}: 38 (s, 9H) 10 BI OLOQ CAL TESTI NG
Wg:nﬁn CRTH2 bi uII-Iﬁ?th hunarPlCRT C
W nechlsf Y PUBTP L Besgrton
using ht&hd’i&gﬂcbﬂﬁﬁ DN} l@tﬁinﬁla@hdﬁd assépemlyaidedito pODNAgUent | y
I Nt O . +
S0 R (ol PR QBRI e
into 297 @n§fueﬁdhaﬂnnélmdi RSLICHI, Ssing\Dip6fectAMINETIV raag@kes s
ectA%éIgNE}%/l rea é‘ col BRC¥9
(Gibeedithy: ()8 ARrE RSt D6 cURBe Th pRsrorangeaiomprdels
were ﬁlilﬁkﬁﬁlﬁ@@ﬁdeﬂ@le@ﬁﬁl oeh Weeks\WeErurddhan hifbureiding Reldrstably expressed
election fo é 52? ensyre that all surviving
CRTH?Z Ti%“&%‘cﬁr?{ag E)‘r% 395% @?#‘FQ These cells are
| ARG baflingh3éad ks pbresrmad tiseig 293(1&4)?@02 T bridi, BllsasBay
G o
washef gt Bigrdra REAY Stle SArpPoBb T Facb S sa
contalﬂmmU%lHE%ﬁaan&Qmoaﬁﬁoﬁiést compound when necessary and a mixture of
1nM *H-PGD, (Amersham Pharmacia Biotech) and 30nM of unlabeled PGD, (Cayman
Chemicals) in 200 mL final volume. The cell mixture was incubated at room temperature for
2.5 h with shaking and the cells were separated from free *H-PGD, and transferred onto a filter
plate using a cell harvester. Radioactivity bound to the cells was measured on a liquid
scintillation counter. Nonspecific binding was determined in the presence of 10mM of
unlabeled PGD,.

Modulation of CRTH2 and/or one or more other PGD, receptors by test compounds
can be assessed by other in vitro and in vivo assays. Examples of such assays include
measuring second messenger (e.g., cAMP, IP; or Ca?) levels, ion flux, phosphorylation levels,
transcription levels, and the like. Recombinant or naturally occurring CRTH2 polypeptides
and/or other PGD; receptor peptides can be used and the protein can be isolated, expressed in a
cell, expressed in a membrane derived from a cell, expressed in tissue or in an animal. Signal

transduction can also be examined in vitro with soluble or solid state reactions, using a

57



10

15

cont ai ned 25,000 cells, appropriate anmount of test

conpound when necessary and a m xture of 1nM 3 H PCGD2
w@ 200e108312m Phar maci a Bi ot ech) and 30nM of unl abel/882008/013833

PGD2 (Cayman 25 Chemnicals) in 200 nL final volume. The

chlmeEc gloll]ecul)é %ﬁc %ﬁﬁ%#ﬂ’@céﬁgrt ergxalg tgf z{ 28 mtc;rrz:ggazengt Hal{d?egftg? I om
heterdlogees s3grial P@ﬂxcamdddmm of ehctadlogmsaxmade]ldlmeiomapi c@avaently

a cell har lj gact ivif
ke oot Bl oA it P P el ey on
also bhlexasrpmdl fFuthdpinoe] lngnd»hmdnhgldemmmmeﬁihct proteinofjiterss maxebeo.fsed

f CRTH2 d/
in vinrh QT Ble o N ERARe RBenarp o asihy e il ' ST o Sa

C ARTHE- Gspscaas etlartopheo PGB§ ret:a:‘ptonG-pmtmnhtdrntwmswan asshby/s.
cxam S8R 5 Sa S SRR Al MG or R BB RO e
from theasghar yl ation | evel s, transcription levels, and the

S SRR B ST b SRS B s
and the eneasiesd €5 dalubearp pmtvﬁlledh belew itldPABEB Il aﬂ”hdcor&xpmnémg edivities of

5 I [
Am6 D s gl it 08 KBRESP ety S RS M E S Por b roviaea
belowtin REFHRENCBITABLE 2fos pm’peSeemdasinpemhonn A¥ icdrr i readilly seen, the
I lid.stat ' Q. T
comp Bt T BeFossn e R B S Ty PRatpolEh £2 M lostiBresianin
plasma sndédtr vmoterlﬂmﬁl) thah AMGI00fBand tinf otker (peiGiept @impomndal Anthe game
. i nked t et t duct d
ime s PB4 o A BYPRE l FrR B R S PRTERE L
activitlyifouod dn the ptibreart d‘o&msmﬂﬂﬂb!raﬂmngﬂfﬂ Ggnifigahoiplpasementadd i n
f » f t I b

vt R A BB o e s ot e

protein of interest can be used 5 in vitro in soluble

or solid state reaction ssay for |igand binding.
CRTH2-G protein or anoti@#ggém receptor-G protein

I nt er acExamile can al so bg emmzmo(nhw) {or ®OPaq @M)
anal ysj.s _of bjnding of tih otef he-—+-geeptoh

or itsbP'é'Pg'é"sJe fromthe tI”gErepPla?".‘a E‘ﬂ‘& hBREG Plasma | whole
exenplified herein have |been [ ested| blosd poth CRTH2 arylood

PR —activity— 10 andthawpastred-Heb0 vl ves{are
provi ded, beI ow n TABLE |1. Thge corrgspondi ng
activitie 09, |ast.eve| | 10es | heDcl os@St| 525 | ND

con‘pounds sxenplFified i WD O4/ 05 8| 1 64|are gl so

provi dd\\ beI ow i n REFERENCE [TABLE P for | purpqgses of
conpa b s_can be rgadily| seen,|the [conpqunds qf
the p entfon arle sighificantly pore gotent |DP
{ raldhy ijn plsma and/ or | whol ¢ bl ood)
and the other prjor arf conmpoundg. At the

af +he Lnvant o

oa 5—4+-rp—the—ecorpourds—efthe—present—rvantioen
ei ther pai n or inprqve uppn thel CRTHR actjivity
f ound Iﬁ\ pri or art dorgupds-r esWbi ngsisn [a17.2 | ND
Si gnlf't"cémt i pprovenent [of the balfance bet wegn CRTHR

TABLE 1

58



Exanple CRTH2 1C50 (nM DP 1C50 (nM  Conpound buffer

pl asma whol e buffer plasnma whole blood blood F C
w@200808#774.6 10.9 ND 5.9 52.5 ND O | FF \S HNO/USI0$(N 3833

Oda \ /1 3.3 6.1 ND5.6 17.2 ND HV \~ q O )coboH

A ﬁr\r\nl faYe ¥ mili| Heannaol NA ﬂ(‘)")")

O F58MO 051 985177 PGTt Exanne—CRHH2
150 (nM*™ 150 (nM Qo foun(t:? lmi‘l‘ pI asny#vﬁd?\@M)m
buf f er Compsumd whol e bl gdohffiet ppldsma- hdle Fboif& |Gldsmh.| Iwvhole

12.6 43.0 26.6 HN \~ G O O Or | F.la 3.9 7.6
44257 ND HN\\ O 0 bloda Blood

Cl F

; 35 8.1 1.1 12.6 43.0 26.6
W’/éi \é\/L
e}
o 3.9 7.6 ND 44 25.7 ND
Y@;i \é\/k
q 33 7.9 0.5 4.6 18.0 0.6
\\s
O\\S Pr 9.3 194 2.0 14.5 37.8 17.3
. \\0\¢\)‘\

8.1 18.4 ND 15.1 41.9 ND
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O\ O N/ OH OF 3.3 7.90.54.6 18.0 0.6 % HN'I
\~G O00 N/ OH OF G/ OFF9.319.4 2.0 14.5
wW@7008/085178 HNC ~~ GO \ O\ /NI ~ 1 ~ X CH PCT/USI00§7013833
FGFS8.118.4 ND15.1 41.9 ND \S\' | HNC% O \/

(L Ol \// f\OF QO \AD NNNOLNQCA=Z7Z Dol iionannol NnaN0nNn

%

) 596266 Up266 8

a | C50 (nM DPW %m)oungjm‘f@ﬁn
pl asmaCelmpbendouf f er pl agremffehpplesmad| whale bboffict | pBasind | MBole
539 ND HNV \\ F blood blood

Q

3 10 ND 5 39 ND

Q

Y&m

A 6.2 157 | ND | 10.7 | 319 | ND

m@ﬁm

32 12.1 ND 2.8 25.6 ND

10 35.8 ND 15.6 51.6 ND
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X/ OFG380.23261 HV \\ /NI /I XON / \ O
FC O~ FF6.215.7 ND10.7 31.9 ND HNC\\ GO \
WO 2009085177 ~( lul F ON O G 3.2 12.1 ND 2.8 25. BCINDS20bB#13833
\\&O)~Or-~O\IUOFF(]FF1035.8ND156516 '

N LINL O/4 L

ND HN-9O0-CH O F—CH—F-F5

2009/ o?;’ﬁ“,*’rbcw U82008 gg‘g‘mgt(‘a “Me? CRTH2 rPc% N
DP | C5Qotapbdnd Conpound bLHuffexr plhsasnpwhdie| buflierf|fpéasma | whole
pllasma whol e blood blood

°\\;©/ 49 | 109 | ND | 39 | 218 | 183

\\jg/ 13 | 70 | ND | 22 | 229 | ND

5 13 ND 18 79 ND
Y& m
REFERENCE TABLE 2
Reference CRTH2 IC5y (nM) DP ICsy (nM)
Compound buffer | plasma | whole | buffer | plasma | whole
blood . blood
°' ) 3 26 1 13 347 148
\/\/ \é\)\
AMG 009
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blood blood a / \\ I 4.9 10.9 ND 3.9 21.8 18.3 HNC

\W OOH Oa/ \W 1 1.3 7.0ND2.222.9 ND HNC OO
wo-2q09@B8175ul O Cl \\ 5 13 ND 18 79 ND HN\\ OpPET/0520084013833

XH O F REFERENCE TABLE 2 Reference CRTH2 1C50 (nM DP

I"'CovVU COTITpuatia pout y IT 101 & DUl | | a
whol detgtFace " F o pl /| fCe M) 17 1148 PRI @RDG

AMG Cosp6dnd\D 2009/ O8biffer PEIRsHIS? OadN©) 1 3nser | Resma ¢ nelmle
CRTH2 1C50 (nM DP 1|IC50 (nM Corrptgig&d buffef pl asifey, o4
whol e buffer plasma whol e

Ci

QL0
C"G'Swn c 2.2 71 ND 12 ND ND
"t
H
Et’N OH

o\@\i 2.7 16.7 ND ND ND ND
H
Et’NY©/ OH

o \@\/‘L 2.3 26 ND ND ND ND
o)
H
ErNj(©/ OH

Q.0
a«@—sw 4 92 ND 120 | 8,418 | ND

Q.0
C'—O—&NH OMe 3.7 21 ND 13 283 ND

o 2.4 43 ND 9.1 100 ND
Ponel!
"Bu’N\'(©/ OH

" © o 16 | 257 | ND | >10° | ND | ND
Et'N OH
(o]

All publications and patent applications cited in this specification are herein

incorporated by reference as if each individual publication or patent application were
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bl ood blood clI C NHci 2.2 71 ND 12 NDND HONN

OE'NI / OH 0 MO/ \ SNHocl 2.7 16.7 ND ND ND
wOnooMss1IEt' N/ OH 0 00 Me s,NH Cl 2.3 26 ND NDI/NE2obEX13833

OE'N/ OH O0C as.NH4 92 ND 120 8,418 ND |

specifE ) ) il b por BTGy e, Mty ity
inventND s beeh@OscNBed ins@Bue détdil byGhy of illustration and example for purposes of
clarity of understanding, it will be readily apparent to those of ordinary skill in the art in light of

the teachings of this invention that certain changes and modifications may be made thereto

without departing from the spirit or scope of the appended claims.
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F F SNH Owe 1.6 25.7 ND >106 ND ND HEVWNI / | OH
O Br Al publications and patent applications cited in

wo biog/osjaeri fi cation are herein incorporated bRCT/US2008/013833

WE GRRIM

reference as if each individual publication or patent
pcation were 62 WO 2009/085177 PCT/ US2008/ 013833
specifically and individually indicated to be

i nic ok pampeurdiofithe follpeingFomull t hough t he foregoi ng

i nvention has been described in sone detail by way of
illustration and exanple for purposes of clarity of
understanding, it will dpe readily apparent to those of
ordinary skill in the artN of the teachings
of this invention that cer |anges and

nmodi fications may be gade J 5 without departing
fromthe spirit or scope appended clains. 63
WO 2009/ 085177 PCT/, 8/ 013833 <VE CLAIM 1. A
compound of the fol omﬁﬂg Formulajl CI R2 O HNC p X
OO HRI/NOH -~ E andosal ts ereof wherein R
is al kyl or cycl 2 i S A | kyl, hal oal kyl,

al koxy, hal oal kop cdycl oal kj X ig chloro or
flouro. 2. HA co gf cl ai [ glis chloro
3. A cquﬁ A 1 wher ei oH 4. A

conpound of c a|n13 wherein R is|t- butyl

and salts thereof

wherein
R' is alkyl or cycloalkyl;
R? is halo, alkyl, haloalkyl, alkoxy, haloalkoxy or cycloalkyl; and

X is chloro or flouro.

2. A compound of claim 1 wherein X is chloro.

3. A compound of claim 1 wherein R' is alkyl.

4. A compound of claim 3 wherein R' is t-butyl.

5. A compound of claim 1 wherein R? is cycloalkyl.

6. A compound of claim 5 wherein R? is cyclopropyl.

7. A compound of claim 1 selected from

64



5. A compound of claim1l wherein R2 is cycloal kyl. 6.

A conmpound of claim5 wherein R2 is cyclopropyl. 7. A
wa@oompossid? of claim 1l sel ected from 64 WO 2009/ P8EH1F2008/013833
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and salts thereof.

8. A compound of claim 7 selected from

cl

Q,

\\s
ﬁm

9. A compound of claim 8 wherein said compound is Form II anhydrous free acid

and salts thereof.

having a single thermal transition when analyzed using DSC, said single thermal transition

being an endothermic transition at about 203 °C.
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NOOH O F and salts thereof. 8. A conpound of claim
7 selected fromciciAHN \\ 1 O0~1 XH/ ~0, O and
waadwssiiher eof . 9. A conpound of cl ai m 8 wher ePOT/582008/013833
COPON ngﬂ)o%nf O ciirh b wABLM A%i@ WRg1f MeShaPEdnSitiod 18 ¥h &doBermic
single t erna3 transition when anal yzed usi ng DSC,
tfan%‘&l“d‘t %qoh'gzloé tlfermal transition being an endothermic
tranS|t|on at about 203 C. 66 WD 2009/ 085177

/U82008/ 013833 .1
el AR S Vb ah RO hord s
havihg aprsidet Maﬁﬁxffwomn pa@8 ccdidri@ng 4 dharadtegivpeakmiltents of Ralietn
at alou V\@ rein said conmpound is FormH anhydrous free acid
l11aV| ng a powder X-Ray diffraction pattern conprising a
characteristic peak in ternms of 2-theta at about

19. 13 At6m dﬁn&mnﬂhmngqlpamr klamvmgmapmmhex Ray
di f ractlon attern further conprising a

compIfEA P HAIGIT PP AT Ot 2R 2igPoB OPhet a at about 9. 5.
13. A conpound of claim12 having a powder X-Ray

diffraction urt her
charaseaprnt o RR e P SR FaioR pyem Sy
compisiny, a cAftaderistipedksan tbriiGof @:thetalat abhuc22fphoad 78fan¢ 1@ m 13
having a powder X-Ray diffraction pattern conprising
characteristic peaks in ternms of 2-theta, as set forth
i n 1F §upwp@nd afslaim, 1 havingaaewddr Sakaybffpeiion patts comprising
charQ JRM s fdn RrrOSRANM] 20kt BHRInTFiduredNd a
arnmaceut | cal | y acceptabl e vehicl e adj uvant or
d| luent. 16. A nethod of treating asthma conprising
ad mﬁ n k%ﬁﬂk&gtliall)co&tp]?fﬂﬁdnftﬂﬁlpﬂislihgﬁt&‘ﬁﬁip(ﬁl?ld 6£1ldim ltanéat ment
t herapeuti ect unt of a conpound of
phar(’?}aéfiuﬂ’fai\? aT?pta Y‘%ﬁ E’S&’“‘éﬁ” ?r%g‘é‘atn?ng COPD conpri si ng
admnistering to a patient in need of such treatnent

2 t%e ChaRHb o RlakiNe RIEGEEhNRiIR TRHREeAle B - SAFRCHAELIRE such

treatment a therapeutlcally effective amount of a compound of claim 1.

17. A method of treating COPD comprising administering to a patient in need of such

treatment a therapeutically effective amount of a compound of claim 1.

18. A method of treating rhinitis comprising administering to a patient in need of such

treatment a therapeutically effective amount of a compound of claim 1.

19. A method of treating dermatitis comprising administering to a patient in need of -

such treatment a therapeutically effective amount of a compound of claim 1.

20. A process for manufacturing a compound of Formula II
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18. A nmethod of treating rhinitis conprising

admnistering to a patient in need of such treatnent
wa@2aobesapeuti cal ly effective anmount of a conporemusfo08/013833

claim1. 19. A nethod of treating dermatitis

conpri sing adm ni stering ?o a patient g.n need of such

treatnment a therapeutically (W€ anount of a

compound of Forrmula Il 67 WO 2009/]085177

PCT/ US2008/ 013833 Cl NNTO X OHO R1I/N OH
OF Il wherein R is t-Rutyl; R2 is alkyl, haloalkyl,
al koxy, hal oal koxy ofNcycboal kyl; afd X is chloro or

flouro; conprising the cting a conpound
of Formula A R3 X , F A where R3
is chloro, brono, | - O8() 2aryl;

\ 2 [

with a conmpoynd of p B in
t he presigpeNof OH
o
F il
wherein
R'is t-butyl;
R? is alkyl, haloalkyl, alkoxy, haloalkoxy or cycloalkyl; and
X is chloro or flouro;
comprising the step of contacting a compound of Formula A
R3 X
(o)
o]
NC O-alkyl
F
A
where R? is chloro, bromo, iodo, -OS(O),alkyl or —OS(O),aryl;
with a compound of formula B
cl R?
0,
\\S
B

in the presence of
a) a transition metal catalyst; and
b) a base; and
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a) atransition netal catalyst; and b) a base; and 68

WO 2009/ 085177 PCT/ US2008/ 013833 to form a conpound
wobkobossata C CIl R2 O HN 0 O O NC 0-al kyl PCUS2084/013833
tolord ERouRS ofFHodthilh 20 Wherein the transition netal

conprises palladium 22. A process of claim?21

wherein the pall adiumsource is selected from (r~3-

C3H5) 2Pd2C12, Pd2( dba) 3ci Pd PdCLBi Pd( QAc) 2,

(CH3CN) 2PdC12i Pd[ P( C6Hb) 7(dba) 3, and

Pd(dba) 2. 23. A process of 22 wherein the

transition netal cat abxst es the ligand t-

but yI Y

-2-di -tertbutyl phosptn®; 2, 4", 6" triisopropyl-1,1' -bi

phenyl. 24. A procesls of claim 20 |wherein the conmpound

of Formula Cis fut

Il I HOR O0-al}
PCT/ US2008/ 038 ]
i s subsequently hydrolyzed to for

21. A process of claim 20 wherein the transition metal comprises palladium.
22. A process of claim 21 wherein the palladium source is selected from

(@’- C3H;s),Pd,Cly, Pdy(dba); , PA/C, PACl,, PA(OAC),, (CH3CN),PdCl,, PA[P(C¢Hs)s)s,
Pd,(dba)s, and Pd(dba),.

23. A process of claim 22 wherein the transition metal catalyst comprises the ligand t-
butyl -2-di-tertbutylphosphino-2°,4°,6’-triisopropyl-1,1’-biphenyl.

24. A process of claim 20 wherein the compound of Formula C is further contacted
with a compound of Formula D

R'-0-C(=0)-alkyl D

in the presence of an acid to form a compound of Formula E

c R?

-~ O-alkyl
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Formula Il. 25. A process of claim20 wherein the
conpound of Fornmula A is prepared by contacting a
wa@eompossid’ of Formula F x HOOOHF wth a corpnuszioghi3833

Formula GR3 Ra NC/ G where R4 is hal ogen or Ors;

wherkil EheREBSRARE 6F FOfmda B &SEhseqléntlyhyMoEIIS fobh a Chrp i P6¥

wher in the conpound of Fornmula B is prepared by a
conprising the step of contacting a conpound

of Fornula H C Br ONp HH wth a conpound

Fac 25 bR e 0 BRI Mo WEFmlyd €igp{ibes

aqu}dcmglqﬂomp@mdpﬂ@mmFR groups may corrbl ne to form

pi nacol or catechol; R is alkyl, or the two R groups
may conbine to form 9-Borabi gycl ononane (9-BBN); 70
WD 2009/ 085177 PCT/ US2008/ 01 833 Mis Zn or My; and
X is d, Bror I; iH°
transition netal catalyst,

with a compound of Formula G

NC

where R* is halogen or OTs;

in the presence of a base.

26. A process of claim 20 wherein the compound of Formula B is prepared by a

process comprising the step of contacting a compound of Formula H

Cl Br

A
A

Iz

with a compound selected from R>-BY, and R>-M-X'
where Y is -(OR),, -F3, or R'y;
R is independently H, alkyl, aryl or arylalkyl;
or the two R groups may combine to form pinacol or catechol,;
R’ is alkyl, or the two R’ groups may combine to form 9-Borabicyclononane
(9-BBN);
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b) a base; to forma conpound of Formula J C R2 O

MO HJ 27. A process of claim26 wherein the
wo c@nssiiron netal conprises palladium 28. A pPCDUSE®S/013833

of claim27 in the palladiumsource is selected

from ‘é?é‘-“@ﬁg'{dgpdzd 2i Pd2(dba)3 , Pd/C, PdCl2,

Pd( OKC)sZil, Br@dBCN) 2PdC12i Pd[ P(C6H5) 314, Pd2(dba) 3,

iqgéj rgsoé geboq,)az. 29. A process of claim 28 wherein the
ARSIt on “net al  cat al yst conprises a ligand selected

f r oma)a tramsiyibpmetspdatalyst andd tri al kyl phosphi nes. 30. A

procgss,of claim26 wherein the conpound of Fornmula J

: a base; . )

is subsequently treated with acid to forma conpound
todbri-ocampoandof BimuldJpr ocess of claim 25 wherein the
conmpound of Formula F is prepared by a process
conprising contacting a conpound of Fo%;ml a Kx HOO
RS OHF K where R5 is OO 06F - C(=0) O al kyl
with either 71 WO 2009/ 08517 52008/ 013833 (1)
aqueous hydrogen iodi de or a odide salt in the
presence of a stroRg aciOQ' a reductant in the
presence of an HN32. -
R2 OS N o}

27. A process of claim 26 wherein the transition metal comprises palladium.

28. A process of claim 27 wherein the palladium source is selected from
(- C;Hs),Pd,Cly, Pdy(dba);, Pd/C, PACl,, PA(OAc),, (CH;CN),PdCl,, PA[P(CeHs)sls,
Pd,(dba),, and Pd(dba),.

29. A process of claim 28 wherein the transition metal catalyst comprises a ligand

selected from triarylphosphines and trialkylphosphines.

30. A process of claim 26 wherein the compound of Formula J is subsequently treated

with acid to form a compound of Formula B.

31. A process of claim 25 wherein the compound of Formula F is prepared by a

process comprising contacting a compound of Formula K

HO

R5
OH

where R’ is CN, -C(=0)0OH or -C(=0)0-alkyl
with either
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HV 0x 0O HRL/NI I OH O F nmade by the process

of claim24 wherein R is t-butyl; R2 is al kyl,
whadoabiay? , al koxy, hal oal koxy or cycl oal kyl ; POTUS2008/813833

chl of1padueods/hgtifo@én i3dide da methidodideliatttiethe bres@iceuf stfongheid; or

R2 QHI\V Oo.gg//o-flklcvvhereinRZisaIkyI,

hal o &iAductant in, b pregence gl ‘196%39 or cycloalkyl; and Xis

chloro or flouro; 34. A conmpound of claim 33 nade by

the ¥ oC&hpolfid G FRIMIES 72

cl R?
o)
\\s
i ) X
o}
o)
N
R1 / OH
o F

made by the process of claim 24 wherein
R' is t-butyl;
R’ is alkyl, haloalkyl, alkoxy, haloalkoxy or cycloalkyl; and

X is chloro or flouro;

33. An intermediate of Formula C
cl R?

o)

\\S
HN" %
(0}
(o]
NC O-alkyl
F
C
wherein

R? is alkyl, haloalkyl, alkoxy, haloalkoxy or cycloalkyl; and

X is chloro or flouro;

34. A compound of claim 33 made by the process of claim 20.
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