WO 2011/ 017201PCT/ US2010/ 043783 DP2 ANTAGONI ST AND USES THERECF RELATED
APPLI CATI ONS [ 0001] This application clainms the benefit of US

provi si orab 2pateantorappl i cati on no. 61/ 231,660 entitled POPAISANIAGIBE ST AND
USES THERECOF" filed on August 5, 52009, which is incorporated by reference
inits entirety. FIELD OF THE | NVENTI ON [ 0002] Descri bed herein is the DP2
ant agoni st [2'-(3-benzyl-1-ethyl-ureidonethyl)-6-

met hoxy-4' -trifluoronet hyl -bi phenyl -3-yl1]-acetic acid (Conpound 1),

phar maceutical |y acceptlé%@ él‘ggﬁ@d\ﬂﬁa @b&WﬁT&ERﬁQFeOf, as well as
pharmaceutical conpositions thereof, 10and nethods of use thereof in the
treatnment or prevention of dhegaSEED NPEIOREATIGRS associated with DP2
activity. BACKGROUND OF THE | NVENTI C]\l]iOOOS Prost agl andi ns are acidic

| i pi ds dewoiv ekhif aggrincatien cteihaiibd bawfiodf HrSyobivdmnilcpaait dpficatimenact i on of

cycl ooxy se _enz raost andi ns have a
15di ver s@?&jrf’gef’g eé‘fl. %@ﬁ@?%@ﬁﬁﬁﬁ%%ﬁ%@ﬁ{@% P fg'ilﬁtl a variety
of disseag@ookhieR NintdPBMicdBIRiBsh kA R Blthcdl Seases or conditions,

i nfl ammat ory di seases or conditions, and reSpiratory di seases or

conditions. Prostaglandin D2 (PG)2) is an acidic |ipid nediator derived
fromthe metabolismof aracHi OFEHE BNVENTIODXygenases and PGD2

synt has P I e t | s, acropl S Lynphocyt es
o capanial e ST el O TR 2R PR P P R T on
di seasesmahety-asridiablomthyliphichyis3-yHndeidd apd (Calapotmdill ] gharfix@gatudlys PGD2
applied to bronchial airways el uci dates many characteristics of an

ast hmat idconsapeo prds aad gpsadboiitey thaserf, pard! py plipsmaseutint spmpasitiprsdheigel ammat or y
role,n I i i . i : . . eptors,

i o T R O B R

r ecept oras¢doitecaivgb Dipavtivigs DPi ) and chenpattractant receptor-honol ogous
nol ecul e expressed on Th2 cells (CRTH2; al so known as DP2). DP2 is
associated with pronotin t axj i i f Th2 | ynphocytes,
eosi nophi | s and basophi | gAﬂ}ﬁ&mﬁﬁE&}?ﬁ’@%Wt o DP2, and nedi at es
its effqgdos) tHbQMEENBnGre dERRNEAN d@lvel &lohPihe bt iGh T al RHRILAI AR by
reduction of intracellular cyclic AVP. In Th2 |ynphocytes, 301L4, |IL5 and
| L13 cytthk heinmichclooxypandss corymed andalwnitiesse synfhasks. Resstdpdandingderc a
inmpljcated WO 2011/ 017201PCT/ US2010/ 043783, | n. .nuner.ous bi. ol ogi cal actions
ol b Y orh Ry O R AR ol g onlh T B iESRa raay

I €SPONS &onditieoN Sudesy RlctBH disaddds G0SnaRPAL,linfl@ambiolyTBREase SONARYio0E, ahHE

| NVENTI ON 5[ 0005] Described herein is ) o )

[2'-(3- gémgamd@pwﬁ oy eaidiiomat fﬁ;pgta@anﬁé@ Q@)@,G@z)_ls an acidic lipid mediator
trifluorgm - N -3 -acqll. i ! i I

phar macdaty Sol Py he AEbefin bl brBAR0E sy, SRR bl PELLSLMY. e
met abol iR@S, isipesotd by mastdeis, maeoiiaged dnd ErclgpipaddecssialréspofiseGogralind 1
ot ds B CEREEHE PEDi “ Bl AR T 88 T ngea g e, thits, and "

atopic dermatitis. Exogenous PGD; applied to bronchial airways elucidates many

characteristics of an asthmatic response suggesting that PGD; plays an important pro-
inflammatory role in allergic diseases.
[0004] PGD, binds to a number of receptors, which include the thromboxane-type

25  prostanoid (TP) receptor, PGD, receptor (DP, also known as DP;) and chemoattractant
receptor-homologous molecule expressed on Th2 cells (CRTH2; also known as DP;). DP, is
associated with promoting chemotaxis and activation of Th2 lymphocytes, eosinophils and
basophils. In particular, PGD; binds to DP,, and mediates its effects through a Gi-dependant
elevation in calcium levels and reduction of intracellular cyclic AMP. In Th2 lymphocytes,

30 IL4, IL5 and IL13 cytokine production is stimulated. These cytokines have been implicated



10 pharnmaceutically acceptabl e sol vates thereof, are used in the

manuf acture of nedi canents for the treatnent or prevention of prostaglandin
D2 nedi atwo 2andnomo1pr ost agl andi n D2 dependent di seases, PAIraseaens37sdr
conditions. Also described are pharnmacoki neti c and pharmacodynam c
properties of such fornmulations in manmal s, including humans. Conpound 1 is
a DP2 antagonist.‘15L00069 Descri bed herein are pharmaceutical conpositions
conpr i siiAgumerays birdogical getiepsprdpdiaedut Vearl sranpieptlaymanugetobthe Eeof (e. g.

t he sodi ). t [  har.edi in. - @{m@f tica
conposi##@%%ﬁéﬁdﬂgf”?§§§?&%?§38 g%ﬁ%%gﬁ?%@éﬁﬁ%gggg%b a (%Einactive

i ngredi ent selected from anong exci pients, diluents, and carriers. [0007]

In one aspect, provided is_a pharnaceuticall acceﬁtable salt of
[2' -(3-benzyl-1- SUMMARY OF THE INVENTIO

20et Ryl -1hjos] d9LEBLB Herlin TERNPXYarfhyt-i I&@l-‘ﬁ%i&’cf@étﬁ}’lb-‘6%9§ﬂgﬂ\fht 3-y1] -acetic
acid (Conpound 1), wherein the phgrnac utically acceptable salt is a
cal ci umtsfhoronpdtyddgihanylshiyt];acstodicudiGahpqundd g nesidimg slapharmacamoinalliym sal t,

L- ar gi ni lt, L-lysine,salt t hyl - i lt. |

croodi maeetatis, sorite CaRuRE b0, BB bl 0GR A il "I some

enbodi bfmadel€caPR A OBEHK éa@tadﬂ%ngﬁlﬁ@tlqgélgdi_ﬁgkﬁlcﬂﬁin%q%%’sﬁ prodrg&onmpound
np ous.

2. 25 [0008] In some enbodi ments, oun i S anDrP n sone

enmbodi met snetdwittrsihercaf, ped mateghoiisses feoed] Compewrkl .asivediiavéht s, Conpound
2 is hydrated. .. 0010] ..k n_ so mhodi nent ound, 2 S obtained from
2 solfut MAEE RSy AR el P ERRRAET R i CRTBY Ry HERe TR RS ouna >
conpri seBr thedRb8EINAb! freddiontof plosBRdhapt BHBedidtcdandlor prostugh@tididat i on of
hept ane and et hanol. [0011] In sone enbodi nents, a sanple of Conpound 1
conpr i selspendsat disease disarstmer emndiians odisadeichiked pis nhagsacokimgtiomdpm 1 n
sone e i 1 G i . : anount of
pal | adi qi i oo e BASHR s O o R s WRIEAES, Bl R

2011/ 01 26iheaihd USR @ IR 0ehdafddisa sanpl e of Conpound 1 conprises a detectable
amount of paIIadLg that is | ess thgg 2 ppm. I n sone, enpodi nents, a sanple
M(ﬁmﬁW%VPW%e WW@N%@&WPi%%WWW%ﬁ@% '%ﬁ@&lw%%muam
Conpoundyng R QUERAiLa3S ScBepiith EGI ARG ARRY Bie BHiRRLAIGHS HOAHA inbRedidgeth hBan 20
ppm I n sonme enbodinments, a sanple of  Conpound 2 conpri ses detectable 5
anount gfhapaddeatdéal comheditions ahéssleadhanc piarpposuticallsavepteblbodicrent s, a sanpl e

of Conpaund .2 co ises a detectable unt of palladiumthat is |ess than
2 ppm - MREEORR SIS s R ALORS SRS BROES S does not i ncl ude

pal | adi ypo7) A8 baE a@%@f; btdeskdNek fhiinRkSutRABY HBECHbicGalt o€ PIRIBLAZRNS
conprising Conpound 1 and/or pharmaceutically acceptable salts thereof. In

s ome20e st regidemethiilg-opmathercdutrifearomahd dnplesiyt-8 omksacserpeid eompepsund 1.

I n ot her,\e ' t he phar i.cal .-conpositions. conmprise. &:
pharnacégtggﬁgkgﬁgé@%pagIV@Qﬁagggﬁgg%gg%gﬁh %Whﬁﬁ’ 5ﬁ§%§%5%%i%%%1§, t he
phar mac eutt] maddeyivacoephabloaigabdlt, ofarGaimeaundl lydite NHalNnhyllD- Sone

enbodi nents, the pharmaceutical conpositions further conprise at |east one
phar mac eheGaEung salta brspeeapnodimgrts; the Phargrediticaly agreriabledalt ionsodingm galt.

exci pi e i i %k%h ty,; i her ei n
is a phgﬁﬁﬁgg3%&?@%%?8%§%gﬁ?ﬁ@%%g@%§F%? g: %&ﬂ%%npoﬁngﬁﬁléﬁeéﬂ%bgﬁgz
phar2sac qoiosic dhlsymaecabptiaidnes, €ahtpoofid Tongroarpblowk; Iascdnbdemaddiheast one
pharmaceuti cal | 'y acceptabl e excipient. In sone enbodi nents, the

phar mac Ipﬂﬁmdédﬁﬁﬁ@ﬁﬁpﬁﬁ conprises Conpound 1. In some enbodi ments, the
phar mac qyfybC ah séfie CRFBERANOToRPORAd 3 &Shydeppund 2. I n one aspect, provided
herein is a pharmaceutical conposition conprising: a. a pharnmaceutically
accept aldh® ok dhisowt c@bopouames, Compnund? was obeast fomea phlatnomewprised | y

accept ahl e _excipient. [0014] | one enbodi s, Conmpoynd i.S_qgreater
Fhan’ oooepliRe g Rt iarit B e OO Sy PaLs dree bk SuRoRElre. 1
Some3pe nﬁﬁ?taﬁ@f@tﬁanof@ﬁ@éﬁﬂiﬂnéﬁo?&ﬂh@pﬁﬁ@@ﬂcﬁéthéﬁlﬁin 98% pure. In some

enbodi ments, Conpound 1 is greater than 99% pure. In sone enbodi nments,
Conpound0®1 dngeageabodinamtoassppieel Compoone | epmodsarardotcctablmgraeing op i s
greater t 7910 I i ! ter than 98%
ur o, 1 PR IRAASISs el 20, STRAR: SRE GmelR P A SEOSmBRRR £ o01s) 1
sone enhoédipisey Sddtbtatpd ansigeiiiphtaliua ogp asictd hms 10pp@l inadethdw@iitidimeasnpri se
30 less than | Qopm of palladium In sone enbodi nents, the pharnaceuti cal
conpositions described herein conprise |less than 5ppm of palladium In sone
enbodi nents, the pharnaceuti cal conposbtions descri bed herein conprise |ess
than 2ppm of palladium In sonme enbodifrents, the pharmaceuti cal
conpositions described herein conprise |less than



| ppm of palladium In sonme enbodi nents, the pharmaceutical conpositions
descri bed herein do not include palladium [0016] In sone enbodi nents, the
phar macewOcal/ameposition is in a formsuitable for ora&CTadaemiosi7szati on to
a mammal . In sonme enbodi nents, the pharmaceutical conposition is in 5the
formof a pill, capsule, tablet, aqueous solution, aqueous suspension,

non- agueous sol uti on, or non-aqueous suspensi on. {0017] In sone

enbodi nentsle pfCompaurndcletpriniises ¢ aeipeiable pawuntsofinglladiemsthatis loss andbl et . I n
sone e - .QF M

mrech At oy us op By BRALCRSEHHL 57 CoRBURARI bidhol Fuck b B LBETNBIORE) ce
t abl et . dniboglonents rilzathipresftGomjiduad 2Aphariseceddttadllc emopasifpalbadinm tha id he
formof a isture barrier ogted tablet., [0018] In_sone enbodi nents, the
phar macdeisitea Q:m&giw%ﬁm%g IPFtha SEpin o noRpd &icamprity fofetibio me
embodi Mg % ABRHAGEN|SS ManCORARIH Lo bobdntR.  Glfbiebran agueous
sol ution or aqueous suspension. [0020] In sone enbodi nents, a single dose
of the pPampandltdoogirisconpeasitabloamoomprfipsBadidd thd outesOthdmd ppo. &bse 600y

of Conpound 1. I n sone, erhodi nents,, a singl.e dose of the pharmaceutica
compos| (T ORIBBHT LB LRI dtoBrosg s RUTCBBORIRER™ phar maceut i cal | y
accept at{b(ﬁz]s Qbéscﬁf)ecﬁ%&ﬁ ldfléjplﬂarrnhd_?buﬁ@ﬂ%oﬁi&i@ﬁﬂbr‘[@d&hﬁ)ﬂsﬁlg@d}ﬁl&(ﬁmdqs‘ﬁidﬂlfr t he
phar maceuti cal conposition conprises about 0.3ng to about 600nmg of Conpound

2. [ 002 mharmacsoiieslls misonpitabdnsadts theredfnlyl somgesebodimetis thvhplrammeeauticdal

conpasition when 20adm ni st ered .t al t adul.t human subj.ects in the
Fastda omibe D58y RaE Re g TuBusH At BRH I Aa S D PRRBB LT at e

eosi nophjompskiaipas €dtagge al phahiettiilgadcaptablaEt of[QZunt N . BOyBEnceMbodi ment s,
a single dose of the pharnmaceutical conposition when admnistered to

heal t hy hedimenimdbe Rigsnacaugically aseptplls setoke empoyddis §osnnepsd €. Psors09,
oAy . s . ; e
bl o0 ar ot ey e Bt TS ROBHAARBD PR GRAES | 1 Some”

enbodi mgrhkemacgusdatiglaecaptebde mbctiveanpiddicnaeiuttdddfadm anwpg skdipiontsydiarnts,
adm ni stered to healthy adult human subjects in the fasted state provides
abou® 30¢E84ISEhi biti on of ex vivo PGD2-stinul ated eosinophil shape change

i n whol §yfisPad oak Tg%{jecé?%de%%ef@ﬂsﬁq %&g&?&@uﬂ%l%gﬂ?pgéﬁ%ﬁ @&hﬁﬁ's_inél 4.0024] I'n

one aspect, provi i's an oral soli osage form pharnaceutica
conposi tCanpaoddrarsi phgrmaeuotyawoptdblosalteo fframpracd Ut hadb.|ay lcastampt abl e sal t

ffz- - ( 3- BhATYAceytically ieerpEbiomreimisht Tisopas ARRodiments, the PRAMBSEYHG! - bi pheny! - 3-

y1] - acetdognpdGitign CERPRYUYTDrpoundnd IR3ordé chBEmcRREhic gﬁ@ﬁﬂa\e@mmﬁr nmaceuti cal
ingredient. In one aspect, provided is an oral solid WO ,
20113001 7R0DPSTOUSIDPOFBAITER U S Sa die ORvIPephplioNlce Bieictnls aqheparictiieh
conpri sing: al. 1; at. ) i LV rn tj.cal
ngr ed: catioftofaERRHRR: - RksRlici AR gRAR MO dRaa T e &

ph?rna?auhkﬁ?ipmﬂﬂmﬂﬁﬁbﬂgnxﬁgﬁﬂﬂbékagkna) a pharmaceutically acceptable
salt o 2' - (3- ] ]
benzy1- ﬂL@f‘WPSBWéieH@ﬁéWFWS) Comparmbk ja greater than §orodgwes: iy FBE phenyl - 3- y1] - ac

etic aCi&q%GﬁHéH?Q%%ﬁ&de%l%% G 9By ClﬁgBﬁl%%Hbngxfet%‘Fs?t%Hl Gui@lt 1S a

. r 31§1H@ dftp
cal ciumsalt, pot'assiumsalt; sodi um sal t, nagnesium s a nirum sal t,
L- argi niinercatek thanl9slypurne Iissdnig crobodambintst Gythpddng| 1uis grdaree tisml 997 pod. by  at
| east one inactive pharmaceutical ingrediept. 025] I n_sonme enbodi nments,
the pharfEE&H o&lgpqr&}s,%g@@pg@@ &S gIgp 9 8]1&11 984 purL.qn sofme embodiments,

[ 2" - (13- heigyoknd 26k Bydatir @178 Piik) mBoiRidAbMirfertd, 'donlé2n@ 78! fhepPiraheny! - 3-
yl]-acetic acid (Conpound 1) is '
10[ 2' - ( 3Wepuryl Il s@nhymbedimedion@ompoynde> wetdrtorythatt 3% piiteuor onet hyl - bi phenyl
-3-y1l- ﬁ&oelg]l Clnasgrlncei ‘enibd fnlljerr?tsstﬁle E)hér%ggu%égpco%ﬁpositions described herein comprise
30 less than 10ppm of palladium. In some embodiments, the pharmaceutical compositions
described herein comprise less than Sppm of palladium. In some embodiments, the

pharmaceutical compositions described herein comprise less than 2ppm of palladium. In

some embodiments, the pharmaceutical compositions described herein comprise less than



[0026] In sone enbodi nents, the oral solid dosage formis in the formof a
tablet, pill or capsule. [0027] In sonme enbodi nents, the pharnaceuti cal
conposi t iwo 20ovmrioses about | ng, about 15 3ny, about 10POg/USal0083788 Ny,
about 60ngy, about 100ny, about 200ny, about 250ny, about 300ngy or about 600
ng of Compound 1 or a pharmaceutically acceptable salt thereof In sone
enbodi nents, the pharnmaceutical conposition conprises about |ng, about 3ng,

about 10 PR ofadadiugo Ingpmegrabrdimontsy, thapeurmasguisgl coamesitiorpdepgibethout

250ny, [ . 600 ng of Compound 1. In sone enbodi nents, the
pharnacgggﬁéggggggggﬁ%ggggﬁgﬁ conprises about |ng, about 3ng, about 10 ny,
about 3Qoorgl, Takomit cHodimamb tic phafinascutdyd odbmBENIE) isadip o fidrn2afmble fabaut 300ng

or about 600 ng.of Conpound 2. [0028] ,In so nbodi nents, the oral solid
dosage (AR ISR tp AANATBRL I Samﬁgm%efh.mqnﬁ, g@r@*"é’?&f@ﬂﬁ“ﬁiﬁ?@?“ﬂﬁ*@ il solid
dosage f 1S d.N.: LIvedh e K eric
coatgd fgiﬁgkﬁﬁggngngﬁégéﬁﬂgga%@F%ase ?g%%3@3%ﬁﬁ§§8ﬁgggﬁ%8%?ﬁ%ﬁ?§, t he oral
sol i d 25otv®age rooraquesusisnsiteheofior m of an i rmedi ate rel ease tablet. In sone

enbodi ments, .the oral soli osage formis in the for a i stur

bar v er 03 db o abodpe e Catre b s Repe: o Bedput ofpttirtoBage

f or m phapRGAHodERntE MEASHRkhb QD EA ¥BRpSfHoh [sAMtRLRHL ol RaddhcWRIcABlcadc0 about
20% by wei ght of Conmpound 1 or a pharmaceutically acceptable salt thereof

| n sone tebidlodi priatie coate¢rktablehlor g shitainetbrehagsc fabletn 1800k ambadisnsnise tic

co sition conprises from abouyt 10% wei.ght to abqu % by wei ght of
CompJund iinfS IR S g R 17 e DHLoEY mtugRoa G 2858 1BRE, ohar macout  cal
conposi t[@Y darpint saboliihtsitsBRBhatechiicaMed@Psbsitieh RhOtHe 3R bY cyught of
Conmpound 2. WD 2011/017201PCT/ US2010/ 043783 [0030] .In sone enbodi nents,

t he or all0) ilg saes gebodisiantsy Higrnbarpipcpieal comppden is om thedorm of praqusphs of a
capsul e. di ments, the capsule is in the formof a hard
gelatingoégggé%g&%?ﬁggﬁpgﬁg ‘ose (HPMC) capsule. In sone enbodi nents, the
capsul e [cr2oprinsesc ambbemsinty) AGingExdvisp bEthe pharneddutidaboorhpositive dvarpdisgel at i ne

capsul e or hypronel | ose (HP capsul e. [0032] In.one aspect, provided is a
phar faceprcLimEsn Hosy @Pé)"_ﬁg gﬁétbma%@f{ el samd lraﬁés,ﬁe@e@%ﬂ?%%@%&e

[ 2" - (3- bgRaYdcetael ByhpoVi b ARSI dodki DB YLEur doohdd drrgRhlaiigheny! - 3
- yl]-acetic acid (Conpound 1) after admnistration to a mammual. In sone
enbodi mexnteptatilhsalae! Caagiundrie Insombembbdinicptss ebiagteatdsé phiine phramgceutical

2-(2'-((ethyl.am no) net hyl) - 6- net hoxy-4' -

To(tri { IGORGNEORS T B I ERy U IgE FRe! 600e 6F EREFOUR acyl gl uconur i de of
[2'-(3- t{@6’23])/ Inbome embodiments, a single dose of the pharmaceutical composition when ] ]
et hyl - urei donet hyl ) - 6- met hoxy-4"-trifluoroneth I-blphenyl-3-y¥]-acet|c acid
(M2)20 [ 2dministered to healthy adult human subjects in the fasted state provides 80-100%

et o1 - urGhRITR P A G DRI L EATSIR O aPlRDRNY broda it 2cet ¢ aci d
be_né yl( I-VE[;N&&]FI gﬁg%lgny leprbBdiRdnb) ¥ ¥indle dosé bl therphn@hdeyhitidal phepositiodryidm aceti c

aci , [2 - (3- . :

benzy1- Bdgtipiyicradrtahgy st adylthuman pabissty inthe fastad sise pravidey rboytZRelPPfe 3- y1] - ac

etic acfhy bR o SRIBLARLIANS cLTEANHLL SARE: HRTL BRBY Sct fibul 2

Ite Is the acy uconur |
[ 2" -253- BEnmpts fhiletving admigisttauet hyl ) - 6- met hoxy-4' -tri fl uor onet hyl - bi phenyl 3-
yl]-acetic acid. In sone enbodjnents, the pharmaceutical conposition is a
phar macdlft??k Pse‘élﬁﬁHinanﬁﬁma% S%ngcﬁhsﬁeﬁt @Béﬁmﬂce‘f‘éj@%%mm%t&mp‘?’]&ﬂ ded is a

met hod ofynfifi8REddNG nekItHR RMEHuhRE sbit&s B MRkl WS BARAIRAbokBocRPFi tion, an
i nflammatory di sease or condition or an allergic disease or condition, or

conbi natinwhgiontod eeefvp AGD astimriaad ceomphilshagy ddngainsvlen¢ hipot eftethaborinmal  an
oral ph A cewﬁ'cal c%gﬁos#tion as described herein. [0034] In sone
enbodi ment £ ReCPEEATEI SIS U sease or condition, inflammatory di sease or
condiot i Qo2 T&lonehgcet, frveReas O ofaPBSlid dRRed RrRPhBfacediial torhfSRidmAt ory
di stress syndrone,

comprising: a) Compound 1 or a pharmaceutically acceptable salt of [2'-(3-benzyl-1-ethyl-

ureidomethyl)-6-methoxy-4'-trifluoromethyl-biphenyl-3-yl]-acetic acid (Compound 1); and

b) at least one inactive pharmaceutical ingredient. In one aspect, provided is an oral solid



25i socapni ¢ hyperventilation, rhinitis, chronic obstructive pul nonary

di sease, chronic bronchitis, enphysema, pul nonary hypertension, cystic
fibrosi s,wanodldigzogi c ocul ar di sease or condition, an i mrCiraseevosd’sdcul ar
di sease or condition, an allergic skin disease or condition, or an

i nfl ammatory skin di sease or condition. [ 0035] In sone enbodi nents, the
respiratory disease or condition, inflanmatory di sease or 30condition or

al | er gi clogegsefann phrrmaseiicel ermpositipgtaemprisig; i €enapoundrlrand bl & leastencar

| nf | amagiane B EAAHAPddS - 1 BRI RO BLPKIAGHhILSI RafBLO Rl OT
treating or preventing asthia in a manmal conpri sing adm ni st ring to the
manmal  grhaohadeuidud compeditiorcalm@ iR a) i phamascutiesity adveptablerselt of [243-WO

2011/ 017201PCT/ US2010/ 043783 sone enhodj ments, e ast is allergic
ast hma, G5BRYIN-FEY -W@l((gg%e ,-6-%&%@%41@3@? 'plpéﬁl%yé%irj)‘a]ﬁ%qtﬁr?ﬁ}dr cl i ni cal
asthnm, RQRIULARL ), AR hcPhhShAeRdNJUERLLBRE BiTEs 2 AL DS EoSEskn
asthna,(exe c?se-}nduced gg%hna, chﬁlg-dﬁ%et asth%%, a@UIt-éﬁseﬁ ast hma,
cough- \saltj sdiunastlty megnesdwrh salp kinkmeniastshitd, -agtoopsdli, bAlybinastlhwaa N-

steroid-resistant asthma, or.5seasonal. asthma. [0037], Al so.provided is a
et hod SPEHER TR T P2 D SR B ORI g to ¢ he
mamrel - gp29F ah sBma ime 8t dnéd theGMARASICHIi @My aScGHRMAd sdhes [PeBeidizyll Nehone
enbodi ments, the rhinitis is allergic rhinitis, non-allergic r%lnltls,

chr oni ¢ urgidpinethg])-tamicthoged-triftheserdethyil-biphény1-3a4 bigctin agid{Sompoend hiimi ti s,
child-onset, rhiniti adul t - on rhinitis..~l100cc ional, yhizni tis,
ot erD Al eer i ey R b th a4 R E SRR R IR Mtk e

r hi nosi nigsd, sddumaealt (DompPaldynosi s. | n some enbodi ments, the rhinitis is
allergic rhinitis. [0038] Also provided is a nethod of treating chronic
obst r uctlPz8l Josaws smpodingsiss heoapplid dasage dermis|in Sinform SF A debiinPiHiost er i ng
to the mg an oral pharmaceutical conposition as described herein. 15

[ 0039] In"sone enbodi ments, the mamal is a human. [0040] In sone

enbodi ngoi2g), ThBemoeidbodiniants, Herphanongueused cadpoditicat @miprises hlsouramgahboat | east
one additional pharnmaceutjcal agenfi selected frominhaled cortjcosteroids,
shorlf ac%%@%%\&t@-ra@@?ng&%ﬂ, mgoa&@uh@%g'l%%tt 0o AP %3@%&%@%#5&%

modul at of,gy¢ %ga&ta!bbhtsé()@rﬂl? @ﬁCoﬁ?%ﬂcﬂ 1 b ﬁ%a@élmggilmEﬁtablE R&it thereof,

pharmaceut i cal conposition further conprises at |east” 20one additional
phar mac dotsbmalendbgdmiensse Heqthetndoconeal nrapesitioordnmmess ebmit dmg, stoot 8mact i ng

bet a- i I ti bet a- [ .l epykaotri t d
ant | ni St niEe B0 ool binaor Sl A b d DO GE L b gBou"

conmpr i si JomErlabbhi00thd ofOSAFowId 1 e sBfaleniRtiirkrilosRgmahasahar maceut i cal
conposi tion described herein in a high-density pol yet hyl ene (HDPE) bottle

eqi Wpedowpopitign kprghrishs pbptyl mm laheutPm e aeoyt HOPE, abay. 302880028 60me, sone

enbodi ment s i gh-densj pol e I t ri~ses an
ol urm nurp 108 RGHRE 2t bbolE s U MBal aPink o2 BhdeRob e o BN 5 o e
i s the ysrspfinGomipetivddinddts, thepialrsaHe duidgs @brnyisde GeXoah b€ a saldt. lnhehrrof
(e.g. Compound 2) for the manufacture of a nedicanent for the treatnent or
pr event i SPogimenty. dagpabtadidylograsdage ion thofamatgn immediativkaase 3bicbons] Al so
provi ded, 'te%ictc'agtg& 191 or?ﬂi?&ﬂ{%ﬂ rdicQe ta%lé’thﬁf %%%e#%lbdﬁ%é hs AHE SR $0tﬂde sal t
t hereof (e.g. npound 2 or the manutracture of a nedi canent for the
treatsme rdosafe fash v the feamhafrmanmnlediasorieaseriabiit. fe Rd®e etnbediashisntheiosal
persi st esro]hd dgsna%(e) érrn? lslig %eaf%}‘mh O moisture barrier coated tablet.

[0029] In some embodiments, the oral solid dosage form pharmaceutical composition

comprises from about 10% by weight to about 20% by weight of Compound 1 or a

pharmaceutically acceptable salt thereof. In some embodiments, the oral solid dosage form

30  pharmaceutical composition comprises from about 10% by weight to about 20% by weight
of Compound 1. In some embodiments, the oral solid dosage form pharmaceutical

composition comprises from about 10% by weight to about 20% by weight of Compound 2.



WO 2011/ 017201PCT/ US2010/ 043783 [0046] Al so provided is the use of Conpound
1 or a pharmaceutically acceptable salt thereof (e.g. Conpound 2) for the
manuf act we 20f1/|@72eedi canent for the treatnment or preven®PCorUSefloOE78Iti S in
a human. In some enbodi ments, the rhinitis is allergic rhinitis. [0047]

Al so provided is the use of Conpound 1 or a pharmaceutically acceptable
salt 5 thereof (e.g. Conpound 2) for the manufacture of a medi canent for

the tredth8htingpme kpbaenass theutiel sphid dasass herny plrsaeasdcal LompREIHAR 11004 8]

Al so praqyi i se of Conpound 1 or a pharmaceutically acceptable
salt thgyégﬁngaﬁ%Bg%%pound 2) for the manufacture of a nedicanent for the
t r eat merpbo3of Iarome ghdbdidhcheade apsutoizdh thicform f a hatdngehatink ragsiteor

enbodi nment s, tre Ecul di sease or 10condition is conjunctivitis. [0049]

Al so pr dUPERBElose Sapslecd RBR GMPOBMER Sy HiS RSB EITRRINSCY 2alER¥ BPGbI e
salt <th : 1 f tment of a

5 E‘erxg@iené fh &tduﬁﬁ%%@ﬁ'aré gelaﬂﬁe LdpSuERp “2@%%%@%% %M@fcaﬁpﬁ@l@.

skin di sease or condition in human. I n so nts, e skin disease

or condi[fi3en Inendesprat, ptavsded[id @ pbIrndeswtrcabapnpositmarthaiproeddscd laastins her ei n

is a pharnmaceuti c ositi.on 15, conpr.i Sing,an acti.ve ingredient at

ot agon R o B E BRI R R B S b S e ¢ ac
| east ong)-£kieGBIHQUBmMPARK BNAXIBI AR R&ESH td 4 A, BAbmCiRbddirents;Re 2A6,
CYP 2B6,” CYP 2C8, CYP 2C9, CYP 2Cl19, CYP 2D6, and CYP 2El at doses up to

40[ LM orat 5@ptavic metadieisealsodi mom smongdi@-@Ehdethukeund)omthydobrpuwshaxyotr does

et ot eedne PR AR B R e D e s R b

enbodi MejiikyE,uréilemadi i) \Eememek Ldi-eiftuotdin RISy L 3-y0)-actip beid TRRgURi-gal | 'y
acceptabl e salt thereof In a specific embodi nent, the active ingredient is

Conpoundthyl-ursidemefibr-webexy Hctrdesunsiarbiphanyl-dot -acstis Agd EM3ene-(3s
o . e . . Y | g
dosnge. (SRR BA IR X GEL A PRI INECEL AR, B8 S04

(b) opt itenaylycthyl-lrealdincdyd)-o-hadiok y-&'-pifaronmaety-Haphenyhdryd Baeit acildn specific

enbodi nents, the oqral sqlid_dosage form. pharnaceutical cqnposition [s in
Che Por rivbD: of ©RPERAtiens Hhorsase bl Bbod b §ts°,netnF’Féﬁg§beslé eyl 2 hard
gel atin 2 2| s S Rk hedicaent s,
Che capen o - bR B TR
30exci pilkpl]scetjc@sR] Inlsome renbad peaits, praophiadeakcecatienl wemposigord Bra tr eat i ng

PAD2- dependent or PGDz-quiaH%g ﬂ%ﬁﬁ%ses or conditions in a mammal,

conpri sipﬁ‘@m&%ﬁ’?}lﬁﬁ?a&@w%l b et "4t | east once WO

2011/ 01 78R3PA LS54 3 fiRh RN refch@gd biviftedmpip t&l;@sfpl auegdedr or a
np

pharmaceutical |y acceptable salt thereof (e.g. Conpound 2). [0053] In one
aspet pooditigacngdnfamperaey distese of ceadiiienyo rgic disedse an contfiliement ory

and/ or all ergi i ti.0n i Si ng. i .ni-Ster. at | east
once. an BrPuRliyE BRI R A SO BRI TG LRR 48 i B M ept ab
salt t hgthaahadeBti@l c&appdtiitasescrit¥dIdleid.n one aspect, provided herein is an

oral pharmaceutical conposition as described herei.n conprising Conpound 1
or a phdfRdkdasprgrempodiscay His1respimfary dierssor cardition ipffammatonhdiseds 8ht f or
use int £ . Of: e J i Hggﬁ gic
conditié%ﬁgﬁ&g%ﬁgﬁa.F?ﬁ$ﬁ&§%§§hgﬁgg{%@ﬁ?%ghéﬁe c%?égﬁg%%?ggﬁgﬁﬁais
Composundsdeapiin hiferottaatioantioniitinphienic dlbstruatitd memongyalidcest, chienConpound 2.

[ 0055] I.n one.aspect are nethods for treating_nfla ion in a manmal
conpri sitBgnRdH ﬁ‘gg?ﬁﬁpﬁgp‘f OB BRI CYSBROTSHe 81 NSRSt BeRfount of

Conpound,;Lon@fiofd aﬁhﬁ‘ﬂﬂﬁﬁ%w sal1Andi @asest RRHBioR adnt alfepﬁé gah d{La orConpound
2). [0056] In one aspect are nmethods for treating respiratory diseases in a

mamral - congitios] ergnisfledmators slen dngascor comdinermal at | east once an effective
amount 4l CPTROT Aodt B, LIBIRGE SRLLY 2CEREAP st BAERL of & O

30 condition or allergic disease or condition is asthma, rhinitis, dermatitis, ocular

inflammation, or conjunctivitis.
[0036] Also provided is a method of treating or preventing asthma in a mammal comprising

administering to the mammal an oral pharmaceutical composition as described herein. In



but is not limted to, adult respiratory distress syndrone and allergic
(extrinsic) asthma, non-allergic (intrinsic) asthma, acute severe asthng,
chroni c awOha/01zd0ini cal asthma, nocturnal asthma, all ePgensScndoedds ast hna,
aspirin-sensitive asthm, exercise-induced 20asthma, isocapnic
hyperventilation, child-onset asthma, adult-onset asthma, cough-vari ant

ast hma, occupational asthma, steroid-resistant asthm, seasonal asthng,

al | er gi ¢opliombodineniy dmastiona siallaigiq asthrgg dentaliergieashins asutesadse asthmashock,

fi brogengsi : ' [ L,C g i tnflammation,
and adal rong iRl he ol kehah it AR BAR, Rl ST 11 s
aspect, schétivesyimatereryisdiis®ese astsmasdhiitions@2s060R7 hdulthomoeasaane cbugt-e

met hods for treating or preventing rhinitis in a mamual conprising

admi ni st'@FiPRgstiea RevtFRphHig 2sdima, ety a%?’f\méfrsﬁf*éfgﬁi'l’\?%“’é%% MHPT Conpound
1, ory a s@E&%hEﬁBagﬁh&H.C&" |y acceptable salt thereof (e.g. Conpound 2).
Rhinitis includes: allergic rhinitis, non-allergic rhinitis, chronic

rhi ni ti 90032l | &lsgervvidedis e dhethvidriftticstingagpitis m s@asintal vemphsing ddrsinistering

chi | d-or][sgtté r hi ni Ei S fﬁlf:fl t - onset, rhi nii&.i S, gccuga ional rhinitis,

st er oi d-1P & BEIAE! SHPT RFATECCUEHLGRROSIRR AP Y STOPENSHR; A SYRT ni ti s,

rhi nosi nisdddirient@ ikt MiNORAKRAS HSnitis,3oadl lctdic AMEtATRRMiC AHidtERBdSs- f or

treating chronic obstructive pul nonary di sease in a mammal conprising
admi ni stipdyogd rhisitishaspiveseabitiae rhinigist choldemsetrhisitise edultrensghthimitis.,of Conpound

1, or a pharmaceutically acceptabl.e salt thereof .(e.qd. ound 2). Chronic
vo 2613 BRI R DS B HEp Pk rdrd B R, S S RIBRHY o1 Lee. but
i's not Irhiflobiadsiti) .or EHhEFYIEpIRIsONE Bbrhé SmBHJiIRFARY e MBinitiBub Middgicyhiter t ensi on,
interstitial lung fibrosis and/or airway inflammtion and cystic fibrosis.

[0059] II#038heAlse penvidedrina methadpd tieatingelaguig opsEcling pelaandridiswssal secretion

and/ or e@gﬁ) i .Sh:0d 1 A i tQ it Frﬁrg{m«l at | east
once an € e&%@&%ﬁ%ﬁﬁﬂgﬁ%@fﬁ%@??gﬁfﬂg?%a}%#lﬁr}gageog%]iﬂglg y accaépt abl e
sal t t heweghbsifien gs d€&oripalingeiz) . [ 0060] I n one aspect are nethods for
preventing easi nophi |l and/or basophi]. and/or dendritic cell and/or

neut PopHPPohAaseme sBRed Aty e PRaht 4N ™' vammal conpri si ng adni ni st eri ng

to the r'[mmal i SR
phar maceut i callnl%%m%%g%%g%%lgsl g{ésrg%t%gfﬁiﬁggf (e. g.sggé:%lrrpoun 2? .;na[ng%%%]t In

anot her leaspent adahteonabplvooscduticalpigemeatercted foouinhnledicodmesteioidyr stexizarphe,
ocular i.nflammtion, allergic canjunctivitis ernal keratoconjunctivitis
and papiTSPTRN UL UF PRaFEr s AR B ReP e R ER ng 1o ¢ he
mammal - ghodh e aftsoRB CtbBRinkintL el prarmaiRUidal 0bmpoNTRGUARhds coMprides at least
pharmaceutically acceptable salt thereof ( 15 Conpound 2). [0062] In

e.g.
anotXer caspdditionzlohawpdseuiscel agenppadeder fromg i@lna%dr equti¢aptpreid sitsbo acteter batd-c

di sorder.s_jnvol ving.recrui > o] ¢ tivation of i: i in a nmanmal
compr 1 sighBiblotk 3Pl i AITRR, 1koREbl Y B o RAHARRREG .t 12 Dhoumt of

Conpoundod4z] OXls@ pfvadedds enlbitieRl dfmageRpirabblpsdhg niugeahit (6seg of empaund
2). 20[0063] In any of the aforenentioned aspects, the mammal is a human.

In any oPlifl dasage sranphirmasradicalseapesition descrhpdBgreindn g ighdensity ncl udi ng
enbodi ! e f shtg?} C' i }m’ one or nore
ot herI g‘jﬁﬁl t't%ﬁ{eg;ﬁ%ﬁg})ebgpgde m&ﬂr@sag@glﬁ_ggltéé I IIQ{E Fﬁg&%}( al | «g% c

(extasi nqgow}p] datsbmm embodmnainkse hghedehbing palpsthylpnadiDPRB) batde fistheevangisast hna,
chronic asthnpa, clinical. asthma ﬂoct Lil’ nal asthma, allergen-induced asthna,

| .
25aspi ri31-AWREP d mdictipn sead 2ad sifiseesl daticetast hmm, chi [ d-onset ast hia,
adul t - ong@ly) agkdBRvided is the use of Compound 1 or a pharmaceutically acceptable salt

-

thereof (e.g. Compound 2) for the manufacture of a medicament for the treatment or
prevention of a respiratory disease or condition in a human.

30 [0045] Also provided is the use of Compound 1 or a pharmaceutically acceptable salt
thereof (e.g. Compound 2) for the manufacture of a medicament for the treatment of asthma

in a human. In some embodiments, the asthma is persistent, uncontrolled asthma.



cough-variant asthma, occupational asthma, steroid-resistant asthm,
seasonal asthma, allergic rhinitis, non-allergic rhinitis, chronic
rhinitis,wal2bawigearti nduced rhinitis, aspirin-sensitive PRTAIS2I19/043783
child-onset rhinitis, adult-onset rhinitis, occupational rhinitis,
steroid-resistant rhinitis, seasonal rhinitis, perennial rhinitis,
rhi nosinusitis, rhinopolgposis and 30chroni c obstructive pul nonary

di sease.[0{400&%po Providey 1ntheruse obComppnt | oephampesutisally eccertpblpsplt

enbodi i.S] i ] Bl st rati . f i nmount of
Conpoundry o R BT BES Nt et AL, A Ach{t: Bid el RTOID. O
2), i nclpsehengodi uf thigitis @nbimdhare Ninsoime entbiod imdoes)ilaeuhchitls isafleic rhinitis.

h ti I t.abl th . 9. Conpound 2) i [
Bl i SCBHE b By ey of GomamT Lot preBoa g repis (il 1) | s
adm i sterede @yl EoRlpButd MPSy \é%aﬁu%l‘gggg?a‘ﬁ{ed%ﬁleg@%r tl{eocpe%ﬁ]lﬁt!&f?ﬁ%gﬁf the

af orenent i oned “aspects are further e Iments conprising multiple

adm ni stabatrugivs pofmaeraey éfséasctn ybumamunt of the conpound, including further
enbodi nents ip which, (ji.) .the ¢ ound js adm nistered.in a single dose;
Gyt nd e st ptagaistid s SPCRRPRIG Fof BhEmReLsdls R pEbFRt (1T ¢ ne
time betihgesr @Y. CoRpSuft) Rt Bl dddu@Burt Sf & iRdicatheRORSE Sic thda¥herdt b€ ah | M
between nul tiple adm ni strations is every 12 hours. [0066] In sone
ermbodi mesukyr dishese i gprdideuin aclaimano fp seing icovoilsneathrihsi awular dgeabgiory to the 10
rrannl%l . (%Iolg@g]“sl 0.SoTe 14=f*.rrbodi ments, the pharmaceutical conposition is

adm ni ster ' fPER Nt cycles conprising: (a) a first period during

whi ch Cqoqpounlis@ picsiddTs hesisebedotipbiing 1 6r 4 plarnacawticallypadethdlc 8alsecond
period of at |east seven days during which the Conpound 1, or a

phar macdbereficlsy Cappeprdb) for S rpanufgstus for the geatms ipylis¢age §Hni ni st er ed
to the o r a . |.n sone
emboc negraop s b6 e nBE e RIRALAE beeoBion UG kabE, |

conpr i sqomodridgclibdd idaytaintearbedimdnichacinisa pharaiatanicelf coGgopoiond 1, or a
pharmaceutically acceptable salt thereof (e.g. Conpound 2) is, tenporarily
suspended T ISEEnd6Y @gm%énaﬂm siteaBga %S TESSRIDGT Brd mm@mtde CS@P' the end
of the dfygahiehiydayndasichd ohs CLRRHARSE P43D A0yHO T8 Q8PRENTEIP SA4L B P ength
of the drug holiday varies from2 days to 1 year. [0069] In one aspect,
Conpound A2, (BfP 2ApHAY RABOUCTYPAT8y CAIt2(R, bV R 26 49 tCYREPéoind €YH 2ECaurpound 2)

is used jn the nuf acture of nedi canents for .the treatnment of a,PGD2-
dependerfioosyUireh ybat 11 1RaaRR CHOgRyas ARGl gRecebigl £r BRoT o R IR
whose Sm&%nﬁml;t Hﬂpé&@?ﬂo&l@bﬁfe&l’@bﬁ@%@{CYP ndiot COP e (ot 2@9'@,%'?“ ely
control | ed b\é(?ZS corticosteroids. In a specific enbodi ment, the respiratory

di sedse ©YP 2b¥dit dpssa up o 4euner ulf OCPOM. do spitrindmbodigients, higacieceut i cal |y

accept ab {. 0 e . g. ou ). | t i n the di seases
or - conan st ARk oo prePMRAUGGFackSilt SELATROET =3bsdE: £ on
conpri sidaghodangnauid adtivedhgrRdieheis tRegisuhé al Inanatee ot ceenstidiméhetheof (e. g.
Compound 2) for use_ in any of the uses and nethods di scl osed 30herein.
[0072] WSHVOMZrshigsbiffeonpowd 22 phar naceutical |y acceptabl e salt ther eof
(e.qg. et . f . i r eating or

br event (108 Thescpbeqin o TR oAk P alin , BPG Ao b 21 "0 e aspect
Conmsunhhirmaceatiih asmpestidni cahprisime ¢oiaiyppoant\D; 20i1(h) OptIGARPETIcuS2020/ 043783

salt thereof .9. Compound 2) is used in the treatnent of .a respiratory
di sease le%ctlcysﬁ?ﬁ%f?rraaﬁutmf)@gwér@%ﬂn sp ws?mb9£%%t5£ﬁew S?lg{ 49588 QEM o
Conpou ”Cbh%rrﬁéceéticparl‘ %ﬁ?&s‘?ﬂiﬁﬂ &3 It 8RR EPL @éﬂsﬁle.sﬁi &oﬁe%&@iﬁ& ehBoSimcFRMRRUNd 2)
for the manufacture of a nedicanent for the treatnent of asthma in a 5
human. laapaieisadped gelatnd dapsuls er by prooniberg {HPMQY capsyphdnivadewt i cal |y

accept abl em%alt tt hﬁr eof 1r%§ . .Coppound 2) .f ortlt hf manuf actture of a

modi camseoRBPoyth s G kAT P TIEDL S BRI T iGTEVR ST s i n & hunan,
I'n ope aspPRidntd. s the use of Conpound 1 or a pharneceutically acceptable

salt thereof (e.g. Conpound 2) for the manufacture of a nedicament for the
t r eat nedf05af lsieneasnscolyevidad efovacthedsionteatingi R dasdericadent hu RaR2-metiged
10aspect .l St .Of . Q . ti t alt
thor oo Gete> SRl 5 RENARL LoMbr B AR RS G S The b RETR 5 SpiE
treatment of ocul ar disease in a human. I n one aspect is the use of
Compound 1 or a pharnaceutically acceptable salt thereof (e.g. Conpound 2)
for the manufacture of a nmedicanent for the treatnment of skin disease in a
human. 15[ 0074] In one aspect, describgd herein is a nethod of increasing
t he bioavailability of an



orally adm ni stered dose of Conpound 1, or a pharnaceutically acceptable
salt thereof (e.g. Conpound 2) in healthy human patients conprising orally
adm ni st ewpregittm7®@1manmal @ (1) a dose of Conpound 1, or paTflisaswomessesically
acceptabl e salt thereof (e.g. Conpound 2); and (2) an inhibitor of a
UDP- gl ucur onosyl transferase enzyne normally present in the mammal . 20[ 0075]
In any of the aforenentioned asgects i nvol ving the prevention or treatnent

of i nfl arpifccoye dpeurt of CREPOBHD b FeheENaseHiNally japepptably saghereelr (g

i nfl amgg | i manmal ; (b) neasuring bronchoconstriction in a mammal ;
(c) rreasudrrﬁé;bdfngo 1nophil and/or basophil and/or dendritic cell and/or

neut r ophods3ard/ont aspeooept ecdnd/ oethbdsnfohtreating maamuistwignin infladnmeorypal ; (d)
noni t ori ng@ﬁméﬁosal sg.cr etion.in a nmeasur i ng\éZS nmucosal edema in

.,
. mamal SRR AR e A SAFPHETE APRILH P *f?fe"’?‘@@ﬁﬁmila&&h 3 086 FBIBIHIN shape
change (&b or @Rl fack{dealTP384p1BE TRZGUIAKLNCotBYElEY N

mamal . [ 0076 so descri bed hereln e process for the“preparation of
Conpoundodb4lard ophaspeac putvided! Heyeia ccampiralphermsaletigcdl hempaoditiod o deneitadpect ,

t he phar,maceutical.ly_acceptable salt of Conmpound is und 2. .30[ 0077
1 one- HERSERomGRnY RERSPAF Dofy BRiuteChuicth atitapia it MRR0 A thediendons
ConmpoundpgregRAPfot 8idd thd@edin8RorPhrévehion SOACRNLMATatdIY abPEPAWRGC2 from

et hanol to obtain solids of Conpound 2; (2) adding heptane to Conpound 2 of

st ep (1)conditippimi manimalelnztoims esthodingenta il achie xeradion 790ePEINSRA10/ 043783
(2) 1'05Og)%]%ér%?@bggﬁlgq?%lﬂgesa&ig%%n @(ﬁ%n];%t%r %Igl %rn%brg step (2) to provide anorphous

Conpoun one I'bed herein is a process for the

synt hesi[gossf Thdne a$peoesi ykthods for treating inflammation in a mammal comprising

1- et hyl - ur ei donet hyl ) - 6- met hoxy-4' -trifl uoronet hyl - bi phenyl - 3-y1] -acetic
aci d ( CoWpvuisgring tohspranmalgt ddast ace g cectivgamoupkefceompeinddogpdund of

For mul a . t : wherein, Ris C -Co6al kyl,
with (i )p gﬁ%? |ICZ%1 fg% '?%)?@%arltt ?ﬁ%’f‘g%g{g&é‘ﬁghﬁ% ‘owed by benzyl am ne, 10to
provi de [e0seopoundspatt &ro hmatitaals br: treating egspirhtaryliscab®) in hiyrdaohysé@n@fsitghe

ester group of the conpound of Fornula VI to provide Co O'Zind 1. [0079] In
S omsl SentiSHIpRSTEE 1 fﬁ@s%fﬁgkm Ipasones g fTactyciamqyrbpEc eipgpd 1. of a
pharmaceutically acceptable salt thereof (e.g. Compound 2). Respiratory disease includes,
but is not limited to, adult respiratory distress syndrome and allergic (extrinsic) asthma,
non-allergic (intrinsic) asthma, acute severe asthma, chronic asthma, clinical asthma,
nocturnal asthma, allergen-induced asthma, aspirin-sensitive asthma, exercise-induced

20  asthma, isocapnic hyperventilation, child-onset asthma, adult-onset asthma, cough-variant
asthma, occupational asthma, steroid-resistant asthma, seasonal asthma, allergic rhinitis,
vasomotor rhinitis, vascular responses, endotoxin shock, fibrogenesis, pulmonary fibrosis,
allergic diseases, chronic inflammation, and adult respiratory distress syndrome. In a
specific embodiment of this aspect, the respiratory disease is asthma.

25 [0057] Inone aspect are methods for treating or preventing rhinitis in a mammal comprising
administering to the mammal at least once an effective amount of Compound 1, or a
pharmaceutically acceptable salt thereof (e.g. Compound 2). Rhinitis includes: allergic
rhinitis, non-allergic rhinitis, chronic rhinitis, allergen-induced rhinitis, aspirin-sensitive
rhinitis, child-onset rhinitis, adult-onset rhinitis, occupational rhinitis, steroid-resistant

30  rhinitis, seasonal rhinitis, perennial rhinitis, rhinosinusitis, and rhinopolyposis.

[0058] In one aspect are methods for treating chronic obstructive pulmonary disease in a
mammal comprising administering to the mammal at least once an effective amount of

Compound 1, or a pharmaceutically acceptable salt thereof (e.g. Compound 2). Chronic



15reacting a conpound of Formula IV: MeO Ot F3C O Formula IV wherein Ris
Ci - Coal kyl ; wth ethylam ne, or a salt thereof, in the presence of a
reduci ng wgent1/iimoa suitabl e sol vent. 20[0080] In sone echaseemwotis3t he
reduci ng agent is hydride reagent. In sone enbodi nents, the reducing agent
I s sodi um cyanobor ohydri de. [0081] In sone enbodi nents, the conpound of
Formula IV is prepared by: WD 2011/017201PCT/ US2010/ 043783 (a) reacting a
conpoundbsfrugtyepylraonary disaasg inqlistoR e gt Aimiteq to, chronic bronchitigperein R i s

ner o) n Sy 0 B G PR oG- R RO G oy st iy PN
sui t abl enbageic fidsisn a suitable solvent, to provide a conpound of Formula
IV, or ([(?359]r eigco'&lle gsqpe%t a%(e) rrg)e?ﬁjorgig fgrfpreF\(I)ernrtTilr{gg ?nc}/elalsed r?lucosal secretion and/or edema
5  in a mammal comprising administering to the mammal at least once an effective amount of

Compound 1, or a pharmaceutically acceptable salt thereof (e.g. Compound 2).

[0060] In one aspect are methods for preventing eosinophil and/or basophil and/or dendritic

cell and/or neutrophil and/or monocyte recruitment in a mammal comprising administering

to the mammal at least once an effective amount of Compound 1, or a pharmaceutically

10 acceptable salt thereof (e.g. Compound 2).

[0061] In another aspect are methods for preventing ocular disease (for example, ocular
inflammation, allergic conjunctivitis, vernal keratoconjunctivitis and papillary
conjunctivitis) in a mammal comprising administering to the mammal at least once an
effective amount of Compound 1, or a pharmaceutically acceptable salt thercof (e.g.

15  Compound 2).

[0062] In another aspect are methods for preventing or treating acute or chronic disorders
involving recruitment or activation of cosinophils in a mammal comprising administering to
the mammal at least once an effective amount of Compound 1, or a pharmaceutically
acceptable salt thereof (¢.g. Compound 2).

20 [0063] In any of the aforementioned aspects, the mammal is a human. In any of the
aforementioned aspects, the mammal is a human, including embodiments wherein (a) the
human has an asthmatic condition or one or more other condition(s) selected from the group
consisting of allergic (extrinsic) asthma, non-allergic (intrinsic) asthma, acute severe
asthma, chronic asthma, clinical asthma, nocturnal asthma, allergen-induced asthma,

25  aspirin-sensitive asthma, exercise-induced asthma, child-onset asthma, adult-onset asthma,
cough-variant asthma, occupational asthma, steroid-resistant asthma, seasonal asthma,
allergic rhinitis, non-allergic rhinitis, chronic rhinitis, allergen-induced rhinitis, aspirin-
sensitive rhinitis, child-onset rhinitis, adult-onset rhinitis, occupational rhinitis, steroid-
resistant rhinitis, seasonal rhinitis, perennial rhinitis, rhinosinusitis, rhinopolyposis, and

30  chronic obstructive pulmonary discase.

[0064] In any of the aforementioned aspects are further embodiments comprising single
administrations of the effective amount of Compound 1, or a pharmaceutically acceptable

salt thereof (e.g. Compound 2), including further embodiments in which Compound 1, or a

10



10Formula VI1 wherein, Ripis a boronic acid or boronic ester, with a
conpound of Forrmula Il MeO XOR Fornula Il 15wherein, Ris G -C6al kyl, and
X is a | exoizog/grmup, in the presence of a coupling cat CYy41S2018/0$378% abl e
base, and in a suitable solvent, to provide a conpound of Formula V. [0082]
I n some enbodi ments, the coupling catalyst is a palladiumcatalyst. [0083]

I n sone enbodi nents, the suitable base is an organic base or inorganic
base. | rohpunacsHecallyisseRnidie st thersok(sia Somponad &) s &) aAmatigaisd ongawlay) n sone
enbodi t I | nts,
the sui (b adpiRs Rt GReGR Beki) RS R B R o b BPIRE (GRS

1, 2, 2, 6,daypent anet hyl pi peri di ne, tributylanlne sodlun1b|carbonate sodi um
carbonate pota53| rbonat e, cesiumc onat e, ..sodi um acet at e, pota33|um
acet at e, 196680 Gﬁpbﬁggyﬁﬁg‘?rémﬁ?“% &%&fictfrﬁf?)ﬁt{gﬁh%éo 1’2’&?‘[‘1‘@@8‘&1}’“%%%%

embodj ”%hﬁms&ﬁﬁm% BT%@@stct‘%ﬁJ MR8t bR BRIPYERY, i W $ﬁ1r§1‘é?%boc{1§1%ﬁtfs'u?”5 In

sone enbodi nents, the suitabl e solvent Is di net
tetrahydﬂmﬂmﬁaﬁmcmnmmambwzﬁﬂ%h@@ﬁmhﬁm%ﬁ@k9ﬁ%bu@2ﬂﬁﬁhﬁd@@@@mmamhqﬂeor

nbi t t f I 1 th bl. | t
o o BB P o PR D85 HG Rt BB APPSO BT some
enbodi mafyss; (i iR tidhe SARbEYhultiph &ﬁﬁlﬁmﬁ*ﬁ]ﬂﬁﬁﬁhﬁ@&&y‘i 12 Robig. - CH3, - CH2GHS,

- CH2CH2CH3, (CH3) 2, - CH2CH2CH2CH3, -C(CH3)3. In some 5 enbodi nents, R
i s - CH3 [6066} GrBOHS crifbod®sints, ﬁlesxhﬁﬁnmml aempesition isedmatistdedglpily ta theate. |1 n
sonqoenq8g£g3pts, Xis d, Br, I, or -0S02CF3. ----- \--0, HR5/ ,I3 A

[0067] In some embodiments, the pharmaceutical composition is administered in treatment
cycles comprising: (a) a first period during which Compound 2 is administered daily to the
mammal; and (b) a second period of at least seven days during which the Compound 1, or a
pharmaceutically acceptable salt thereof (e.g. Compound 2) is administered to the mammal in
15  areduced amount as compared to (a).
[0068] In some embodiments, the methods of treatment or prevention disclosed herein
comprise a drug holiday, wherein the administration of Compound 1, or a pharmaceutically
acceptable salt thereof (e.g. Compound 2) is temporarily suspended or the dose being
administered is temporarily reduced; at the end of the drug holiday dosing is resumed. In
20  some embodiments, the length of the drug holiday varies from 2 days to 1 year.
[0069] In one aspect, Compound 1, or a pharmaceutically acceptable salt thereof (e.g.
Compound 2) is used in the manufacture of medicaments for the treatment of a PGD,-
dependent or PGD,-mediated respiratory disease or condition in a mammal whose
symptoms of the respiratory disease or condition are not adequately controlled by
25  corticosteroids. In a specific embodiment, the respiratory disease or condition is asthma.
[0070] Compound 1, or a pharmaceutically acceptable salt thereof (e.g. Compound 2) for
treating any of the diseases or conditions disclosed herein.
[0071] A pharmaceutical composition comprising Compound 1, or a pharmaceutically
acceptable salt thereof (e.g. Compound 2) for use in any of the uses and methods disclosed
30 herein.
[0072] Use of Compound 1, or a pharmaceutically acceptable salt thereof (¢.g. Compound
2) in the manufacture of a medicament for treating or preventing any of the diseases

disclosed herein in a mammal. In one aspect, Compound 1 or a pharmaceutically acceptable
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B- B-/ -0/ [0087] In sonme enbodinents, Rbis H® 5 or [ 0089] The

di scl osed processes provide for the synthesis of Conpound 1 and

phar macewpDcalllog7mecept abl e salts thereof (e.g. Conpoun@#CZ)us2libm43yBdcesses
di scl osed herein are particularly applicable to |large scale chem cal
production of Conpound 1 and 15pharmaceutically acceptable salts thereof

Al so descri bed herein are processes for the preparation of Conpound 2, in
good vyi ekl thaieal (pgveoypoendsdiivpiadiin fhedrratrgas @f 8 respirpioaadiseasabr fendjtion 0090]
Q her ohj ecl.snmhgatures and advantages of the nethods and conpositions
described herein"will becone apparent fromthe follow ng detail ed

descri pt[para]. Ihtons hepcedis biee W whdengoand| ohepkmeraccitivally hireptibloasalt eltbreof

description _and the specific exanpl es, ile indicating specific.
enbodi méfsCompaung 2dhr @59 m@ﬁa&fur? ol tieripmn Irémlx?,tre@m% b st & hanges

4 rodif Leat v Lo ; . Thils
and nodifneat {08R a‘séhéc:i‘ lﬁs”th& n& &F&Jﬂléotlfﬁpq &%%%nﬁécehﬁ&llgg\égﬂﬁéb%‘sa‘ﬂ econe

apparent to those Illed in the a romthis detail scription. BRI EF
DESCRI PThédb . gT Henmipb GuRES 0P B{cG0@1ifadrirGoRE niedidaingst foatlestrdaheerdor vi vo

e NN T e
2011/ 017@1@&5&&&@%9%@6%@%@&1&@&%@ (cfd. Gdfpodnd b) 6% tHcah@Rfidi@c@FaVi VO

PGD2- stinul at ed eoSi nophil shape change in whole blood after nultiple dose
adm ni stmedi¢agrend forghatreaimicnt dfshronid olsompioverhlRonyy issasesn a[hoo8] INnFINGURE 3

illustrates. t | as concentrations. of ..Compaun after single dose
i scBr St BB 2 A Ra b TS ool S BBt 6ot P Gre 4

i 11 ustr at@spdund 2pfashiamaanfentd ¢td @6d cahcrlCoombe tdatincaf é fscuidisedecan dose
adm ni stration of oral solutions of Conpound 2 to humans. DETAILED

DESCRI PTUaNnGn onagspaqy/Enine ang ¢iddmmpound dsaragrharaasuingallypeespfabiesain aci di ¢
L'n 8' g G%gtﬁésré > e!;fr@ gg}nﬁaﬁ%?)f @P glregxg%ﬂcug%n% %ﬁg ‘g&%@gﬁe@ffo? IR GUALAFY@RNases
disease in a human.

15  [0074] Inone aspect, described herein is a method of increasing the bioavailability of an
orally administered dose of Compound 1, or a pharmaceutically acceptable salt thereof (e.g.
Compound 2) in healthy human patients comprising orally administering to a mammal: (1) a
dose of Compound 1, or a pharmaceutically acceptable salt thereof (e.g. Compound 2); and
(2) an inhibitor of a UDP-glucuronosyltransferase enzyme normally present in the mammal.

20 [0075] In any of the aforementioned aspects involving the prevention or treatment of
inflammation are further embodiments comprising: (a) monitoring inflammation in a
mammal; (b) measuring bronchoconstriction in a mammal; (¢) measuring eosinophil and/or
basophil and/or dendritic cell and/or neutrophil and/or monocyte and/or lymphocyte
recruitment in a mammal; (d) monitoring mucosal secretion in a mammal; (¢) measuring

25  mucosal edema in a mammal; and/or (¢) measuring inhibition of PGD,-induced eosinophil
shape change (ESC) in a mammal; and/or (f) measuring Th2 cytokine levels in a mammal.
[0076] Also described herein are process for the preparation of Compound 1 and
pharmaceutically acceptable salts thereof. In one aspect, the pharmaceutically acceptable
salt of Compound 1 is Compound 2.

30 [0077] Inone aspect, described is a process for the preparation of amorphous Compound 2
comprising the steps of:

(1) concentrating Compound 2 from ethanol to obtain solids of Compound 2;

(2) adding heptane to Compound 2 of step (1) to form a filterable slurry; and
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10 macr ophages and Th2 | ynphocytes in response to | ocal tissue danmage as
well as in response allergic inflammtion observed in diseases such as

ast hma, rwonntivey720and atopic dermatitis. Mre specifi calPCy/usexogestous PGD2
applied to bronchial airways elicits many responses that are characteristic
of acute asthma. [0096] PGD2 is a major mast cell product that acts via two
receptors, the D-type prostanoid 15 (DP, also known as DPi) and the

chenvat t(EaselHng fesepdvihahsaierayd frombicr € te PespdeyBRIghe é@mp%m?s ( CRTH2,

al so kn : r j L: ' i hil s,
basophiﬁgﬁsgﬁagﬁgém¢§%§ﬁ%g§%%§&ﬁgHggghgaﬁé%%%f%gG%ﬁgégéggO?E%§$?§%§ProIe in
eosi nophi-tthyFakidoatethyd)-Oictlant atroriflsdremdthyhbiphemhidbyl]-athie acel €@sgoahd

eosi nophjl s when i nduced by the DP2-sel ective agoni sts. However,

eosi nopht) IC@MPHSRERESHSNE nar row 20 speci nens express DPi and DP2 receptors
at si«m | 6H%% I expresses both DPi and DP2,

but fhe(gig%ggggigor P@Hggg?gggg ’§¥§F%€%@R%£vels. In agreenent with this,
the chenotaxis of human peripheral bINsY _eqsi ngphils is inhibited by both
DPi and DP2 antagoni sts. Accordingly, DP2Jand dual DP1/DP2 ant agoni sts
are useful in the treatnment of aller | am&R on. 25[ 0097] Activation
of DP2 is associated with chenntq%b' afick activation of Th2 | ynphocytes,

eosi nophil's and basophils. In particularyPG?2 binds to DP2 and nedi at es
many of its effects through a G -dependent el evation of intracellular
calciumlevels and reduction of cyclic AMP. In Th2 |ynphocytes, L4, IL5
and 1L13 cytokine production are al soFsthwalMVated by DP2 activation. These
cyt oki nes hav beeq%imglbc d in nunmerous biological actions 30 including,
by way of exanpl e only; i bgl obul in E production, airway response,
MUCOUS SRigH g} b& liﬁi&garﬁ%, loflggfphbsge@@ ol IWBy: bed lamine,

2011/ 017201PCT/ US2010/ 04378 rfp&0098] The terns H2 and DP2, refer to the
samelfr ecept orto Fyidg ecampayndof Epandaddabl y herein. Li kewi se, another conmmon
name for DP is DPi, and the two terng,are used interchangeably herein. DP2
and DP2 receptor are used interchangea I n asthma and ot her
allergic inflammtory conditions, nas ogluce PGD2, an 5
inflammatory nmedi ator in the prostaglapgdi n pathway whi ch nedi ates a nunber
of signs of asthma. The DP2 receptsor mediates pro-inflammtory responses of
PG2 that are inportant in asthma includNsgPt he activation and chenot axis
of eosinophils, basophils, Th2 cells, andyhe release of Th2 cytoki nes such
as IL-4, IL-5, and IL-13. [00100] In patients with cystic fibrosis, the DP2
receptor is expressed on sputum neutrophil Oand not on circulating
neutrophils (Tirouvanziam R, et al., 20 Proc. Nat. Acad. Sci. USA

105: 4335-4339), which indicate a role for DP2 in neutrophil-nedi ated airway
i nfl ammation such as observed in sevef®@mukoMLal | ergi ¢ ast hma,

(CorDy - EbTbH B e RPN APl 80F EuPRAL Y&l pUR IR 1 o e

has not [@en laseme icaibedinidntspmicltoatppuspetFdmmlssfiepyepaeddgr ns i n preclini cal
studi es using DP2 antagonists. Knock-out mce are healthy and fertile, and
mul t4pl e studF@?nHé#@n§ﬁBW£of INdeficient nice to be protected from
allergic inflammatory responses (Pet tydhe R, et al., 2007. Nature Drug
Di scovery 6: 313-325). [00102] Although e @re a nunber of selective DP2
antagonists in clinical trials for Z2P&sthwé& ~e&lefgic rhinitis, and COPD
there is no marketed sel ective DP2 gautAdgom st. [00103] Conpound 1 is a

sel ective, orally bioavailable, dnfll nollecule DP2 antagonist. Conpound 1
bi nds conpetitively to the DP2 receptor @ith high affinity (1C50= 12.2 nM
wi th human serum al bumin), and is a fBbimastvagoni st. Conpound 1 inhibits
the functional activity of the DP2 receptor as neasured by inhibiting the
eosi nophi | shEciaRaiide-¢&8a); stinul ated 25 by the addition of PGD2to human
whol e bl = it [ od y I m; (SPA)
experi ne\ﬁlft&get\(/\l}' ltgﬁ%%e‘lﬁggf)éaémr}%{:eg%? %\Fﬂe ggseeﬁgée%dnllse? ?éé%%ggﬁg%% @%{ﬁ%lgﬁsﬁﬁﬁ%t has a

| onger qbdsey dheoinhambB@Ebentd, thesodmerierdpedt istgtisde eagangbar soid emaideméntom t he
DP2 rece an PAD2 p nged pharmacodynam c effect in vivo.

tor. th rovides . a prol.
[00104]t@%ﬁﬂ&ﬂﬁaagmﬁé%“ﬁégﬁcgﬁﬁwwngwﬁH%-active in preclinical and clinica

phar mac : i L LT ukocyt e
Prar e i 1R bbbl 68yl bt e Grech b
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support a once a day oral adm nistration. D seases or Conditions WO

2011/ 017201PCT/ US2010/ 043783 [ 00105] Conpound 1, or a pharnaceutically salt
t her eof (wWOogoii@ampound 2), is used in the treatnent or PCEWS2E100M3783

PCGD2- dependent or PGD2- nedi at ed di seases or conditions in mammals. The term
"PGD2- dependent”, as used herein, refers to conditions or disorders that
woul d not occur, or would not occur to the same extent, in the absence of
PGD2. The 5t dphieaptinga fpapeunsd> FosmuladBy herein, refers to refers to
conditions or disorders that m ght ocgus_in the absence of PGE2 but can
occur in the presence of PGD2. [00106] Ipect PCGD2- dependent or
PCD2- medi at ed di seases or conditions ingluee; --b are not limted to,
asthma, rhinitis, allergic conjuctivitis, atoplc dermatitis, chronic
obstructive pul nonary di sease (CoPD) pdkﬁﬁﬁﬁﬂylhyperten5|on interstitial
lung i brosi %%h&é)mfslcc € aRRShA R AL BRI ISl AU BR G cREET | 251 <

i nfl ammat ory di séask, resplra or ress syndrone myocar di al
i nfarction, stroke, ¢itis, wound heallng, endot oxi ¢ shock, cancer,

pai n, eosinophilic gsgophagitis, eosinophil-associated gastrointestinal

di sorders (EG D) f,¢°dropgf hi ¢ hypereosi nophilic syndronme, otitis, airway
constsri cti on,withicus sechtiwhmenaxaiakmw@ggnhmn, i ncreased m crovascul ar

perneablll and recruitment of 15eosinophils, urtl , u5|t|

Cvel © 1o i Bl CHaIRY CARDA & SHTHE EoEoUg A e S e & b ome.
[00107](bﬁm@gﬁyoﬁggggﬂ@pﬁuﬁ Conpound 1, or a pharmaceutically salt thereof
(e.g. Compound 2), is used in the treatnent of respiratory di sease or

condi tions, db)@ﬁgmnzdw&@am@§06F0Umdﬂ\ﬂlons and/ or inflammatory di seases
or conditions 20[00108] In sone enbodi ments, Conpound 1, or a
pharmaceutically salt thereof (e.g. Co 2), is used in the treatnent
of resplratory di seases or conditions. 0% The term"respiratory

di sease,” as used herein, refers to Bi%ease affecting the organs that are
i nvol ved in breat hing, such as the nose, throat, |arynx, eustachi an tubes,
traclhea, bronchi, lungs, related nuscFesmul(eVl., diaphram and intercostals),

and nerves. Resplrgépry 25di.seases, i nc| ude, but are not limted to, asthnms,
adul t respir ¢ s?@@§0@§1%58ﬁ]éorgﬁ’§ Aiher gic (extrinsic) asthnma,
non-alIergicﬂwﬁmgE&Hﬁ&ﬁmlgqggﬁgmlpcute severe asthma, chronic asthnm,
clinical asthma, nocturnal asthma, allergen-induced asthma,
aspirin-sensitive asthma, exercise-Maidyesad asthma, isocapnic

hyperventil ation, neutrophilic asthng, Id| onset asthma, adult-onset

ast hma, cough-variant asthma, occupatio asioRrra, steroid- 30resistant
asthma, seasonal asthna, seasonal all et ghﬁ pinitis, perennial allergic
rhinitis, chronic obstructive pul nonary disease, including chronic

bronghi ti s orwlesipihyR e18,-Cpalkyipnar Y idwy pavingpssupn, interstitial lung fibrosis
and/ or airway inflammatigon and cystlc fibrosis, and hypoxia

2011/ 0172 thersseneoohHequpang gatalyst, a suitable base, and'in a suitable solvent, to provide a

compound of Formula V.

[0082] In some embodiments, the coupling catalyst is a palladium catalyst.
[0083] In some embodiments, the suitable base is an organic base or inorganic base. In

20  some embodiments, the suitable base is an organic base. In some embodiments, the suitable
base is an inorganic base. In some embodiments, the suitable base is tricthylamine,
diisopropylethylamine, 1,2,2,6,6-pentamethylpiperidine, tributylamine, sodium bicarbonate,
sodium carbonate, potassium carbonate, cesium carbonate, sodium acetate, potassium
acetate, sodium phosphate or potassium phosphate.

25  [0084] In some embodiments, the suitable solvent is a solvent used in Suzuki reactions. In

some embodiments, the suitable solvent is dimethylformamide, tetrahydrofuran, dioxane,
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[00110] In sone enbodi nents, respiratory di sease or condition is asthna.
The term "asthma" as used herein refers to any disorder of the |ungs

char act erw@ediiy7asar i ati ons in pul nonary gas fl ow associpaTam$2ewois7as r way
constriction of whatever cause (intrinsic, extrinsic, or both; allergic or
non-allergic). The termasthma may be used with one or nore adjectives to
5i ndi cate cause. |In sone enbodi nents, the type of asthma is allergic

(ext ri nsyayr, a%emnatmﬁlhwqfeﬂ@ﬁ@n% P@‘lb‘?‘i@@ﬂé)thaﬂlﬁﬁ%? SQAvait & severe ast hma,
chronic @t?&kgﬂfofur%h'&l a%e @ﬁ&?%‘?noﬁf?&%ﬁé&q e1%§ﬁ hma, all ergen-i nduced ast hma,
aspirin-sen Ive as exerci se-1nduce chi | d-onset ast hmg,

adul t - OI‘[B{B'S] datsbnm enmod@dibnle 1810% -Gslikkireln snmetem;phmhems &sit h(@hl;, occupat i onal

ast hmma, 0| d re ant asthma, or seasonal ast 10[ 00111] Asthma is a
chronic éﬂi p%?l’ T&n@éﬁ%@%@% vﬁ@l‘ﬁ %&ﬁ)ﬁo@él | s and
cel | ul arenedoggg&{@ Fp{ ayH Jroteb e chronic inflammtion associated with
ai rway hyperrespon5|veness 82 to recurrent episodes of wheezing,
br eat hl 46saeds somhesfoodmgﬂmtm&gs haldedoraoftlgiei mgsomaembedimanisyXas ChiBght, or in
t he earI% {536”@?9 These epi sodes are usually associated with w despread,

b

but vari tflow obstruction that is often reversible 15either
spont aneously, or with treatnent. [0011 There are still significant

medi cal needs in persistent, mlHQ EE 3 ere M. [The control
of asthma is not always achieyed d t-e7 8 tééiﬁisé‘é oagh g o
t r eat merif087l Antshiec lcovbgdinamgs, Rpid honar y functlon e nodi fi@d woth the
devel opmgnt of non-reversi bl e obstruction. The evol ution of the di sease can
be unpred tﬁble precipitating 20 adm ssion to the energency room The
patients mh05a§e uncontroll ed on inhaled or oral corticosteroids exhibit
many of thecof o'l owi ng signs: synptons at |east twice weekly, linitations on
activity, Ifrequent nocturnal synptons and awakeni ngs, frequent use of a
rescue inhal er, exacerbations up to once jn a week, and reduced | ung
function (FEV1 <80% predicted). Tgere i oeeds for novel, oral controller
medi ci ne to provide neM/treatnenF tions feork patients with uncontrolled

ast hyga. [B&@]ljlﬁ]soﬁg%%§&nﬁbfntst Re; dﬁﬁl@han'&m FOacti g GAARAHEAs IR'OR

al l'ergi c inflammation, Conpoun |satherapeut|c option for patlents W th
al l ergi c asthrra who are not adequately controlled with current therapies.

In sone rrents a treat rrent ef ec‘g—és obtained in non-allergic asthma.
30[ 00114 e enbo i nent s, 1, or a pharnaceutically salt

t her eof %‘ oghym Iftg’Rcusled in the chronic treatnent of persistent,

uncontr qbdsﬁld ﬁi%tdi%seﬁ’ﬁfo%bﬁkﬁﬁﬁomdé%%kfs?ﬁth@%‘i‘s St dpound 1char acteri zed as
asthma that is not adequately controlled with current therapies (e.qg.

steroid ph@gnmeatrmlla@pmm%ble sAys 2igra0f@d. 2 20amrpTund20Ty 008%8 Jigdastd] I n some

enbodi ment s ar maceut V.S eof npound
oo e R raB ket R RTRR Y Eheatpuchioh B ERbo kL P end T he]
Al ersgi phdirBeRaeslIgTacCpiabld $a0i9 $horés] Ac!;a debdbeaherefitire ptdvetsed fdrahe ocul ar
i nfl ammati on and conjunctivitis, vernal keratoconjunctivitis, papillary

conj unctirehargtion ofKjonmrougd 2qur goed yidd thephavicraoad splobitypnd goodael enbodi ment s,
Conpound,; 1., .8kpi yphar maceutically salt thereof (e.g. Conmpound 2), is used

in the treatnent “of ocul ar di seases or conditions. The term "ocul ar di sease
or condi[boon"Othsr elgeds, ieateienand afvenmgé@fdhesmaﬂﬁas and aomshisitionmdessfibed af f ect

the eye or eyes and potentially the surr ng tissues 1. Ccul ar
di seave H6FeiE SHPEGGR TnRarcabier the fioviae dpl dlq%ﬁr&al%lt st B
| nf | 3MTBLHeRI008 ORUWREE, 'tletttﬁeSdetzﬁI%td'd@kctripﬁon%ﬁél ﬂfe' E&fic WYAhSIES wifle! ergic

conj uctivitis, ver nal conjunctivitis, pappl conj unctl Viti S,
uveor et Ilndl'catmg specific embodiments, are given by way of 1llustrat10n only, since various

changes and modifications within the spirit and scope of the invention will become apparent

to those skilled in the art from this detailed description.

BRIEF DESCRIPTION OF THE FIGURES
25  [0091] FIGURE 1 illustrates the ex vivo PGD;-stimulated eosinophil shape change in whole

blood after single dose administration of oral solutions of Compound 2 to humans.
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[00118] In one aspect, the allergic disease or condition is rhinitis. The
term"rhinitis" as used herein refers to any disorder of the nose in which
t here i s wo2bamrezoion of the nucous |ining of the nose P¢TMsatioweI’szause
(intrinsic, extrinsic or both; allergic or non-allergic). In sone

15enbodi ments, the rhinitis includes, but is not limted to, allergic
(extrinsic) rh|n|t|s non- allergic (intrinsic) rhinitis, chronic rhinitis,

al | er gerl00AdUdEYRR? Alilystrgtes grepivpiie. R sﬁtﬂmvlétqdmoﬁn@ml shepg Flaangp ey hole
rhinitis; ad b nﬂﬁﬁ?h dbdY Dinkihfera®SC &#Pq%l' ﬁ%u iy P.g Qf @lr)rmaéundsf 1%&81#& (esistant

rh|n|t|s seasona Inirtrs, perenni nosi husi and

r hi nopol [ypP8si EJGU:R]D:{ 119]strhtes dreqﬂesnﬂmdmmtanoﬁbmnﬂomd loaftea smgle dose
pharmaceutical |y It t her eo %ﬂé ) g%: ound 2), is used in the treatnent
of aIIeﬁ@PEn¥%WHFV1§W?ﬁ°5ﬁ1 OHTQH?Q uﬁ“&ﬁe enbodi ment, Conpound 1, or

a_phar mgGRul 1IBIURE § Aldstb RS iR ash®: &mc&RfEHQH@S'f @ém buhdUSEebr | Il’Iﬁlhtl € dbéeeat ment

of type | hypersensitivity in‘a mammal. Type I ypersen3|t|V|t I's an
al | er gi adnegistratom q[frooa.l(skzmdom/ofe&qmmﬂ 2Xto hamaab.l er gen. Exposure may be by
ingestion, inhalation, injection, or direct contact. Non-liniting exanples

o yRe, | ZoyPer seaat] b DESCH AP ARSI 00 o,

der mat i tjp@®s Lfrrbst@gﬂamcan D@QBGD@)olb lah lagidid1gAd @édivddfreth kl%rrﬁé’tabélﬁﬂh@ﬂ osporin
allergy, food aller (h@?lZl] In one enbodi nent, Conp 1, or a

phar mac exitghédonigacsy y cydheargenases gpd RégApDtes ) PGDs lmr@éumd byHeast eeldt ment
of skin Iﬂéc?fg&l%gest o fhz%,ﬁ@ﬁ&%mésﬁﬁ' éjsﬂgf?sebtgtlo fnél% d§r§ eée”&st&{h 19 1n?§sé8%

psor|a5|s
der mat i ta113rg1¢1mﬂlramﬂ1mnmsatolbsersed mﬂlms@tsumammm irkihBis, aﬂdratélﬁﬂtietﬁ&ﬂtlﬂat itis,
seborrhelc derngtltls t her nal |nduced dermptjtis, drug induced dernatltls

at opi ¢ Qdorrrecileallys FrRssneusHEs Ruennlicd to bxgprhiphaiyvgys shiq ?@9@@1@#@4@%3

dyshldrqﬁ%gh gﬁ&ﬁ&b$¥§m$@5§ﬁﬂgnomm as Ponphol yx), papular urticaria (a
pattern o ermatitis ten presenting after insect bite reactions), and

hyper sernsissi \BGY, se@andjpomsst[cold pﬂﬂuctﬁdhhtewcgs da theo m}nbptbrssthesl)atmlpm@dtmmch
result of.contact wt X ounds, preservatives, fragrances

T are. Tarsahs Brow s Bed i A e e R s Bh e fom bl G et | o
sal t thefen s GcREPIPAYS Bncian ad BPHTERplos. D18 hd AL h@hoE s 8Ri C

obstructive puInDnarz di sease. Chronic oObstructive PuInDnary di sease
i ncl udesosingphiissbasophils, mld @hlZ tmlph@hyt@wand BPomedsptor plaamen onpestaphydeina,

i amsor NP A0y 6 ReDP BFBETEN Gopegidy 1R eBkS ARBreiun 1 or a

phar nmac QH&&&@'bWheaDB?%I@d@ﬂv@ ag@itts LHGK &Rf, do§1nbl§1ﬁ£§; ih RubBf bbie@baewt of
neutrophilic inflammation. Neutrophilic inflanmation is involved in many

i nf | Ammepesipiens swues Phang sHuireqenivss atnent4rdpyaly and humanaemihershblped i nvol ved
or conditPsneapieoY MAEPSER AL Lt Reke e BER ARSI RethaEoTT
assays desicthided dhemetaxishiagnasgectiplabiryl ddodd Ssampbild ik afHigitaibydbdrDPs f or
and DP; antagonists. Accordingly, DP;, DP; and dual DP,/DP, antagonists are useful in the
treatment of allergic inflammation.

25 [0097] Activation of DP; is associated with chemotaxis and activation of Th2 lymphocytes,
cosinophils and basophils. In particular, PGD, binds to DP; and mediates many of its effects
through a Gi-dependent elevation of intracellular calcium levels and reduction of cyclic
AMP. In Th2 lymphocytes, IL4, IL5 and IL13 cytokine production are also stimulated by
DP; activation. These cytokines have been implicated in numerous biological actions

30  including, by way of example only, immunoglobulin E production, airway response,

mucous secretion, and eosinophil recruitment.
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therapy with DP2 antagoni st conpounds. In one aspect, the individuals

i nclude those individuals with an inflamuatory di sease or condition. In one
aspect, tweonfdizaemat ory di sease or condition is a respPCRtUSLYI0MiTT8RSE Or
condition. In another aspect, the inflammatory di sease or condition is an
allergic disease or condition. 20[00126] In some enbodi ments, Conpound 1,
or a pharmaceutically salt thereof éoﬁlre npound 2 i's used in the

tr eat merlt098f Ehe tpimy 2 opg D2 s's by S@@ﬁmqep@ﬁ anarg useghipigrehangeably

“lnfl am}%&ﬁﬁmﬁ%{éﬁé%ﬁ f%gr EQRELA bl f&%lf{s%% aﬁ&‘%%% ﬂt&ﬁﬁ%‘?@ [ conditions
that are characterized one or nore arn %eat redness,
swel | i ngnteathdngcabls mielﬁmiarﬂmmztrecwraawumd 1me1‘dhmnf@abl)y I n one aspect : t he
inflam’ratoraly dIS ase Qr con |on|s 25tr|(gered by

. .[00127
| nf | amedf P8 4REARaAP RS A e eisB P RER AR SomBAnS) @aﬁ&FWrﬁfi{l@oP@l’ an
| 0 AMTBhAGLRY mediafh3h A éﬂiétg%%g%)[g&ﬁ gmm&&&&% PRubBls ARG or acut e,

adhesi ve, atrophic, catarrh rhotic fuse, sem nat ed,
exudat i \asthrr[a titherleusrecefptdrrm@ilattgs prbanﬂhmn@toayl cdspmwbouﬁPGByﬁalt pteasipbant

hypert r aphi i.nte tla met astati c, necrot.ic, iterativ

Sopar encharER e it RRRR R vastasPer FrurghuS. baseTiRmErE ot
pur ul entpe ?e%a@é B THDcytSleneRR kS BL-4SBI-OUmd IBLIBPI e, specific, subacute,
suppurative, toxic, traumatic, and/or ulcerative. WO

2011/ 011@09@@%@@@0&@1@&8%@[@@&2@6} DPnfdcaptanisorypredied @assgstuor nagiedhils ons

i ncl de affetln d vessel s (p r tls r

el ¢ 1T F o e el ol ol PR B Pl IR Blde? v PRI 1 v,
r heumat QUSM 16&43393 4339), wigias tfdodard £61é ﬂﬁtIDHZrlﬁiﬁ&utf@@iurmcﬁated sikivily
(dermatitis); aorgans (| ungs | iver, pancreas); or nultiple organs and

tissues 1{!@%@@%&8@&&9 wdﬁémeé@a@}l allsyeoaglypa. coFicoNREtGrPiES eases or
conal { ! Rk hafon R 4be AIG B BhIAdIH Ailkko cOpRI ratory di seases or
condi tions, ergli c diseases or co I on riasis, inflammtory bowel
di sease, [oaaduIBloclaﬁg)tHe&tCﬂDynﬂdmtddamvaiwndjf mhimDPmeoqamdiaalnot hée&ra@idcmﬂed
congestive heart fail stroke, thritis, wound heali n ndot oxi ¢
shock, CHHEE, spseifif Saétys?%ﬁﬁﬁ M Ie;fe@%%é@udﬁsgsmngﬁaﬁﬁpm s@a AW d
gastroi nhes bl bkl S/ A85IE, LEFMiple!sdidRRH0E Ehowpﬁém%'d@ﬁ&@hﬂ thice 306y ndr one,
otitis, alrway constriction, nucus secretion, nasal congestion, increased
m cr ovaspruﬂeatled prorme Eiogik mﬂananaiorﬁcspﬂnsmmttmhereﬁs|en@1b;rﬂ0IO§ Nawité Peug a,
sinusitisg, uvei 33 3§?| oedemm, anaphyl axia, chronic cough, Churg Strauss
syndr o SYREGNREIPE2AFt hritis, ankyl osing spondylitis, osteoarthritis,

| upus, qmﬁi] M@l{o‘iﬂgﬁ tﬁb@éﬁredﬂtﬁﬁﬁ%@of dl&sive Uﬁzaﬂﬁgbﬁﬁt& if SliB€dl @ds fdrSchem c
conditions, epil Al zhei ner' s di sease, Parkinson's disease, vitiligo,

15V‘§@en@5th§nag alémmc itiss prd COBX these Bawemarlietedraelpative DRxaninganit. i nf ar ct
dama_ge 1 :ﬁ r-&orn oqlfnlda}qn%tsélg 1ves 5@1@% I%l%%gl?ab? 8{1191& n{o%cutlé Bp Qﬂtg qrn(fls?r S,

rrultlpl cllerosi's, and acu Feu

enbodi medspoundfil lﬁmoﬁtp,euﬁoml itd thQM¥P 2t & ptdFdftEhigh aﬁnﬂ@r(msaﬁuz Q smhder S
associated with infiltration of |eukocytes into inflaned tissues or organs.
I n ot herhugpsaTuRAbEMID nandisadeld Wa&mﬂ' ¢pmpaungy bingihts dicfupefiogat ?PUT’ltY

20l h c g&ﬁg 1”@1'1%0 Qgég@
pha)r/gpétccebg%{]itleg%Ff }elcgﬁfn; %{]ﬂeeirsg% %?]mﬁlglt@gqﬁe oun %1 Rich se togggsenm tize the
i nmaosie s]qysthemld)ﬁoraofm@fmto fumamnehade blood €1 FerheMS. he&porssmblletidmr an

al l ergic disease or dition. Desensitjzin ne s mto one or
more al IRSPHERY e SER) X RBE Lk ﬂﬁrﬁl?znfe%gp rgxa demagsrpt gt he patient.
A 1 educt@gidildd M08 1M RPb-atcahsh BGDLNE RAld &ﬁﬁodﬁrﬁelﬁg haby %eg O?EYPateeEr&n a

reduction in the levels of cells reactfive to allergen the dy of th
manmal . the DP; receptor than PGD; provides a prolonged pharmacodynamic effect in vivo.

[00104] Compound 1 has been shown to be active in preclinical and clinical pharmacology
30 models of allergic rhinitis, asthma, and leukocyte recruitment. In one embodiment, the data
support a once a day oral administration.

Diseases or Conditions
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[00131] In sone enbodi ments, described herein is a nethod for preventing
and/ or treating eosinophil and/or basophil and/or dendritic cell and/or
neut r ophiwoand/war2omonocyt e recruitnment in conprising adrCmitst@oionysat | east
once to the manmal an effective anount of 30Conpound 1, or a

pharmaceutical |y acceptable salt thereof (e.g. Conpound 2). [00132]

Descri bed herein are conpositions, l%gar maceuti cal conpositions, nethods for

treat i nd901ABtGRIBROWS L, Pis} rArERFGicalipsadherce bic. g Cormernd?2), hseltsﬁéépsthﬁor
manuf aCt Iﬁ' 1t or g@r éﬁi‘&{ 0%@915’331@%&%8 g%“%ﬂe%%at%&@éa!‘s@g‘&r c%haﬁbﬁg

phar maco egi es us maceuti ca accept abl e
salts t hﬁairﬁmhlscmhpwnn‘ P.GDz'idlcj)eHﬂkmt s askd Iteaélh,yrefkccep:toabﬂtlenésaﬂ dlsori[her eof
[00133] 1" or "[ (3-benzyl-1-ethyl - urej dopet hyl net hoxy-4' -
Strifl udhﬁﬁﬁlﬁipotm%%ﬁwogdmo‘é%f ﬂf*eéamaﬂ%ﬁsg}@e@ @H%O%%ﬁ?@@m with

the f5ol |ouh REGHY 'iﬁé%a‘t@ae as used 991%?{14} R hfed t%"lféﬁ?ﬁt'fbnts he dﬁﬁﬂﬁ?s tﬁgt Ih{%ﬂt term

"Conpound 1" are all pharnmaceuti ca y acceptabl e solvates (1 ncl udi
hydr at e@cpumnﬁhqa&hsamepﬁé?ﬁ&bupammcahtmthc pssaickioh®Gind 10 crystalline forns

Core a1 adl oBR Rl PR ek S 1B e s pa O i flobg et Povs:

enbodi mMafk gre &@Hﬁﬁ’ﬂéﬂ@o hsthfa2 RN QUSrgid SRR RIS sitisConBRknd 1 is
partially crystalline. In sone enbodi nent s, Corrpound 1is crystalline.

[ 00135] qbﬁ@ﬁ@iﬂ’éd)u‘lmQﬂWYldISWée é@@B@)mulmh@arlvdarymﬂqnhlanniatﬁcﬁmabhmgﬁbweﬁept abl e
sal t 00f clStg:OP% r€l1r1t1 aﬁlcr harlma‘ ¢ le{rtrfnga? é) P%gtaaba]% 9@' v%tes

(i nci’udi 5Ch Pgltses £ ) p%B aﬁgs par?rP' Py ?/Sefa P hePaig’y

cryst al ldigiees§ 9mdBorhé, rm}ld;:dﬂdﬁug uﬁlaicnpﬁl sYﬂdSBé RihYitis |Wbﬁﬂﬂﬁal&f§?@ﬂdlcﬁ@ﬂb Shook,
pharmaceuti cal |y acceptabl e salt of Conmpound 1 is anorphous, parti al I y
cryst al [GAAEET. RARSOHNPPI{kC ewh%ﬁls@,@P@@onhﬁle@%qlatp%gwt@%%dw A¢s, a

phar nacegtpi! 2% ;?r“i gj %?1[;%3 Jm,\% Uy sone
enbodi mea(ntﬁs 5 11}l%ﬁar %a %%L%n? o accept'a %lgp sa S’ C%gaéo%n%éunghﬁ
parti al Isycnenymtnakdl icogestion, smseahhmdbmnmlar panmhﬂahryeazﬁubctmainlem (ﬁccept abl e
salt of und 1 is crystallin Q0136] ound 2"
2015 3- qgélﬁggfil siulgltcm sw&t@%ftwgégl%edﬁg@hmﬂglama chromc cough and Churg
trifluorquetdyhaljnphenyl -3-yl1] -acetic acid, sodiumsalt” or "sodium
[2' - (3-benzyl-1-ethyl urei donmet hyl ) - 6- net hoxy- 4'-trifluoromet hyl - bi phenyl - 3-
y1] - acet[6167] Inebmr smbodintats Ooppomedd P5wiatthatrharchioddllywiait thestaficgure: WO
2011/ 017 OlPCT/ 9 2010/043783
mpound 2), is used 1n the treatment of respiratory disease or conditions, allergic diseases
or conditions, and/or inflammatory diseases or conditions.
20 [00108] In some embodiments, Compound 1, or a pharmaceutically salt thercof (e.g.
Compound 2), is used in the treatment of respiratory diseases or conditions.
[00109] The term “respiratory disease,” as used herein, refers to diseases affecting the organs
that are involved in breathing, such as the nose, throat, larynx, eustachian tubes, trachea,
bronchi, lungs, related muscles (e.g., diaphram and intercostals), and nerves. Respiratory
25  diseases include, but are not limited to, asthma, adult respiratory distress syndrome and
allergic (extrinsic) asthma, non-allergic (intrinsic) asthma, acute severe asthma, chronic
asthma, clinical asthma, nocturnal asthma, allergen-induced asthma, aspirin-sensitive
asthma, exercise-induced asthma, isocapnic hyperventilation, neutrophilic asthma, child-
onset asthma, adult-onset asthma, cough-variant asthma, occupational asthma, steroid-
30  resistant asthma, seasonal asthma, seasonal allergic rhinitis, perennial allergic rhinitis,
chronic obstructive pulmonary disease, including chronic bronchitis or emphysema,

pulmonary hypertension, interstitial lung fibrosis and/or airway inflammation and cystic

fibrosis, and hypoxia.

18



[00137] Included within the scope of the term " Conpound 2" are all
phar maceutical |y acceptabl e solvates (including hydrates), anorphous
phases, paotodldiyzoerystalline and crystalline forns (i neCudiSagomki7s3
pol ynor phs). In sone enbodi nents, Conpound 2 is 5anorphous, partially
crystalline, crystalline, or mxtures thereof. In sonme enbodi nents,
Conpound 2 is anmorphous, In sone enbodi nents, Conpound 2 is parti aIIy

cryst al [[PH&0l Inoe wEmbedmesai gD EatoCoipRssnEr rdyionry atthngi The. tmpSasgena A wi de
variety ag 8?%%%%%&%}5 tS%biﬁ%sor magf 1%? lhﬁl %h!ﬁﬁct@{ ?edflg{%%lgﬁsflm GH‘HB?& d 1 and

i ncl ude: - sal he acrd oton e car oxylic
acid of g@smpmsbdatectwuthpira@gdomrlaldmwhat@m CHINE hnﬁﬁlsfcpéxtﬁmam)lr ®pthan

al kal i i on hi um sodi um  potassiun), an al kaline earth ion
(e.g. ng?g‘ﬁ%‘f %ﬁlono?ﬂeé%}PbT RySrMpsthapa Y Ry Hifth Wighonger m%reﬂgwa&f‘édo by an
anmon; ur{h&l@{ltib gg}f seNfsonhe ¢ E{’(ﬂrﬂiglus the ?}Lﬂe%f 2ShiR M%QYergﬁi‘&ztflﬂﬁc)%m ﬂgn 1 with

a pharmaceut 'y acceptabl e organic 15 base i ncl udes al kyl'am nes,
such as atledi¢ (iemnemhaa’nhrhamcue sedirea$thma) cﬁmme asthma atlinamabhsimmmeiocturnal

t th th l. ohex
e o hy drBel -k R S coni S DS R Srhsc-indued ejipe £4id-

ar gi ni Neynséthsihify, addohREadthki® -col PR I4ddnt hfhseRuBEPAAE BRAKSE, odcopaRYad 1 is
treated with an amino acid to forma salt. 20[ 00142] In other enbodi ments,

CorrpouncﬁStbmasS@F@M@@Btmtﬁﬁhmhmrlsn@son@kdﬁﬁm an ne d| et hanol am ne,

trletha tronet ham.

o S 1S Ayt IO i Em SR NG ALHEIN Dl Wl inad X RGna

car bonatellulapeletieh yiiyaxiotte ,Thamilrohfbanﬂarhﬁlan{)loﬁ)s:héa]atezlhﬁthtaem
"pharmaceutically acceptable salt” in reference to Conpound 1 refers to a

25sal t dwp@@ﬁﬁp@%aenfss Igpdscta refppnpEsadatielewhecg Higs b@aﬁhiesmelss cheston to a

ramel LR {qnatcoa@@d LR S BRc AR %R 20 RURRLAPRBlpXodRI @At & the

bi ol ogi c Vit roper he conpou

2011/01 MOQIBGE/sMSéied 0/t043dE&prdad Ot 4 hriblile Aidlomdoiseructiaethst i ottei heatrsible
reference to a har ceut i aI I acceptabl e salt includes the sol vent
addi i orf1thek fpen 8%?’1 s contain either stoichionetric or

nonst oi 0[501?11‘3151{&6%1%@9}? @fg%ﬁ&fan@rn&ﬁl:é{%@&ds ﬁQQrs%’té%‘n frﬁﬂc[“%‘i’odéwté %ﬂdfs@@er@r 0CESS
of product formation or 1solation with rmaceutical |y acceptable sol vents

such as asdiner Thetdrrdlof astieinhyd nat elrways 5bllub\ydd s pigr the |st§:ppmsfpmpmd)ach to

acetonltrl and t eIik n on vates. are

o et FRh R SR riiaens RingliGu it POREE Ly R A GRIGRoLRE o o ¢
def i ned doR.ref@LibBXMIRLGiont MBe é&&ﬁ[&ﬁdﬂt@@&'sea@@Giﬁs&uﬂﬁﬁecﬁ&aﬁafﬁ@a ﬁa?dﬂgon of
Techni cal Requirenents for Registration of Pharmaceuticals for Human Use

(1 CHY, adppesian todhe craprigdedyi raest. The pResisduzg arsomvmt%led oB aitrBY, orOkdv enber
2005) . % c%%t%?m&‘sr ?eXhlbl IQ{E t%n ﬁélrbvwﬁg s%ﬁpts Gfrl asp tw1{:]' %eq(?h()l ates are
S va

f or med ol'ven es’’of
limitations on activity, frequent nocturnal symptoms and awakemngs frequent use of a

rescue inhaler, exacerbations up to once in a week, and reduced lung function (FEV1 < 80%
predicted). There is a need for novel, oral controller medicine to provide new treatment

25  options for patients with uncontrolled asthma.
[00113] Because of the mechanism of action of Compound 1 on allergic inflammation,
Compound 1 is a therapeutic option for patients with allergic asthma who are not adequately
controlled with current therapies. In some embodiments, a treatment effect is obtained in
non-allergic asthma.

30 [00114] In one embodiments, Compound 1, or a pharmaceutically salt thereof (e.g.
Compound 2), is used in the chronic treatment of persistent, uncontrolled asthma.
Persistent, uncontrolled asthma is characterized as asthma that is not adequately controlled

with current therapies (e.g. steroid resistant asthma).
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Compound 1, or salts thereof, are conveniently prepared or fornmed during
the processes described herein. In addition, Conpound 1, or salts thereof,
exi st inwogolvarmd form [00145] In yet other enbodi neRCI/USSoopaesrssl 1, or
a pharmaceutically acceptable salt thereof (e.g. Conpound 2) is prepared in
various forms, including but not limted to, 15anorphous phase, mlled
forms and nano-particul ate fornms. Anorphous Conpound 1 [00146] In sone
enbodi ndAt18s] losame gadodinmatss kepphbd . qrg pherreacshticsdly vakh thercokidBphous Phase
of Corrpctl}{pg . ] . C o] tallinity. In some
enbodi nen ,&Rﬁgﬁ’ﬁﬁgﬁgﬁggﬁaﬁg%ﬁEr@@%@%ﬁ%&é |dt§»ict8 I%dlgl{)llélsséndot herm at 54 C,
20whi ch [cone|esipagidsiidcascs i baddifiensrietlaka buodare ast lihed®t eculad inflaematibi ough
its glass transiti.on. In sonme enbodi ments, Anorphous  Phase of nmpound 1 is
hygr osc o COMPERB% FRabldaip ey bRty RRitl4Ty CRRIPRCTEIHS, Mo ﬁﬁfm% hange) .
Anor ghog&ngt‘g@tﬁe of Conmpound 1 is chemically stable. Anorphous Phase of
Compound 1 1s sparingly soluble in water. Anorphous Conpound 2 25 [00147]

| n sone [erivddinremt smbGdmpmts, € othposnd horphdasnadenticdlysak tizodif tept s,

Anor pho Phas f. Conpound 2 has an XRPD pattern show a lack of

ryst al GHTRYTAN is Sl BBoe wERR ST ORAt AGuS Brasd gr Cdriutn@ 3 oes not
exhi bi t AGMs® PhdRIBHOhN@Ihafi P PeRFsUE dist¥scl bf ERIIRMNs AhiGCARR MG eye or
calorimetry (DSC); a glass transition is seen at about 100 C. In Sone
enbodi neEyesandypasenshady shPvaroending Gosngs ahdcl QeulinydysesscapiondBion (Haledes0% t o
90%1r0el o Ysenot[] lIllm-i Idttc¥ \émultap 'n"’rl'%l?’%?/a(l)ty\%i %ht' neh o et)etini'%‘lm{ege%%us VPﬂas gllecl)’fi
Conpoun uﬁ i’ Chem caIIOIy StRBME ™ Ao pﬂ%ﬁs ase of’ rrp(gulhé3 27 #5861 ubl e
in wat erconftBl#is vexRPBoiahdthiitiks passllabahjuectivits, anyorstiner , incl udi ng by
way of non-limting exanple, (a) on a Sienens D5000 diffractometer; or (b)
on a BrJRUISIARSNESIeAbS aNor 2o disrDt PR oaPctigrUsZiroiso By o driiritisctowster . | n

speci fi j . J: i i

a7t nctisray R Ay GBRIERTRPANTh i QT by ik Ry SRR i fhe

di ver gerddehoiiosVd§ varntkveecaisy (inginsici ¢xarindc gr aghj dlkerge oonaaaljergioy de bsraerat or
and/or a scintillation . counter. In another specific enbodi nent.,, an XRPD
pat t'ern q@O@H{l%ﬂt%Z]ae' lg‘ﬂf‘las Belndei. basds nezflz%&gb@%ﬁ%f&'rwé@%ﬁ 1tiydioly Cu Ka
radi ati %eﬁg‘i@@%ﬁnﬁ@) fﬂ?ﬂitis,%}H&{%@flﬁﬁtigﬁﬁe%ﬁgﬁducF@ﬁﬁﬁiti‘é,h&?ﬁinr-@eﬁéiﬁ%Opgl for

aut o- sanpl € positioning, a H Star 2-dinensional area detector, a Ga

nul ti | aybmitis, chibd-ocsstiplieds.width-casgirmhglseowopitiomat hinits, s@r@ddmistantbeam
e B TR e
Compoung e B o o eooaed 1y e CE e a

pr ockoug. Compqund @n.ug usstd iosrpiseatigent of lergtosrhimtisingonpomaell t hat is convert ed
it uati O gt Ao eal Rl Tk EhbP SRk BB e elsar g, They

may, forCémgsuadg,is Bsedih dav@ddtabhtefioypedrgipedeirithligtinatmanmaherygad t he
parent is not. The prodrug. may al so have i1 nproved solubility in
phar macUPPsansittdigsan ellagis redsion preyokad B EXRAsH. o A alggen. ipetH AERYs

pr odr ugs, . fiaGi. | it .t al o T ;
Cor ubi 11y 3 e ghiBh nbd AR blop A 5%y Akl NIPRRLAR MBS oIBOET, |
hydrxol y zggetsensitivetycaclbdx ylldrgic astheha, slheegiacbnjuactevitis, hilerganbmitis)si de t he cel |
where 20water-solubility is beneficial. An exanple, w thout |jmtation, of
a prodr L?@a%ﬁw&ﬁeglgﬁé%é, aflergie %%aaﬂ%a{lwemnﬁ?lahmp@ﬂ)cm%a’fl%ﬁgwner

exanpl e @bhAoHoAdhHE ) BBl a&ep short peptide (pol yam noacid) bonded to an
acid group where the peptide i metabolized to reveal the active noiety.

[ 00150] [AMadringsec amdodierat, dldnypodnd d. praegharmecasiticd bt saltfthdreaiiegg
adm ni StLatien e 2, Suthatt 2aand SUPRSAUSD! RPGNRIL Sl BuFRTYPT o0 1o
30 limited to eczema, psoriasis, pruritis, uticaria, pemphigus, allergic dermatitis, atopic
dermatitis, neurodermatitis, exfoliative dermatitis, irritant dermatitis, seborrheic dermatitis,

thermal induced dermatitis, drug induced dermatitis, atopic eczema, seborrhoeic dermatitis,
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process, such as conversion by a netabolic pathway. Sonme prodrugs have a
chem cal group present on the prodrug that renders it |ess active and/or
confers swbubildirapior sonme other property to the drug. @atastee/oedresi cal
group has been cl eaved and/or nodified fromthe prodrug the active drug is
generated. Prodrugs are often useful because, in sone situations, 30 they
are easier to admnister than the parent drug. In certain enbodlnents t he

pr odr ug dyphidemiscigraatitisi (alse knaws as Renahdm)aprmrmrtlgﬂr@f(a CRitRsp QR dermagifien
orall Conpound 1 has
Cror oved o BERE o B0 T TR TP G ERE Mg DTEOLG 1 Vo
2011/ o1mﬁmmaﬂgzdtﬁﬁaﬁam@pmmmtsuntmfs:omcmiﬂodxtmt mm@upas;dr ug of

Compound 1 is an %] ester of Conpound 1, such as, for exanple, methyl

ester, EVFIValyese agﬁmﬁﬁoﬁ%ngéter i so-propyl ester, n-butyl ester,
sec- hQut t s of
prod?ugghgﬁﬁIﬁnggﬁEg%og?%%&hS%&ﬁR%?gggﬁﬁﬁgg o?mcgﬁ%guﬁ%ﬂ%%ﬁﬁg %53] Conpound
1 net abcﬂfompxmnﬂdb,nedsedlun|thrfgtr¢artmadtta1f|cb1rmnafot@;rrrq;iwndllrmomry diseae, Chiogic 10 and

human |i e cro ones rat an n.hepat ocyt es ose
gener at QT By dbrie ST i B R St e plSha nave
been i ngsgiy @qtuhﬁ’éﬁa H%ﬁe@teﬁilérﬂQ%ﬁﬁtlﬂfluﬁé‘ﬁbf&is%hd/by aPvay ﬁﬁlaﬁﬁﬁaiaal ites
have been c enlcally synt’hesi zed. The identity of the in vitro and in vivo

netabolH@é§yﬁ5ﬂ@ﬂ@@ﬁflrned by conparlson with the authentic standard and/or

by t e f ntatlon tern serv

T reitor ERTEEOR s8R ol Prst A i &is B Dk M PRy et de,
de- benZMh@terﬂrenﬂ)ﬁfthf Hetid Biflagimehtiin A c@tdphilat ihfimmaabh BWhRgvédinamMgnous
dosi ng of Conpound. 1, e major netabolites isolated fromrat bile are an
acyl - gl ueleBmpgsy dd@as%ﬁfz%ﬂnﬁtﬁoaﬁ Noytrgabiligyniampationsis dn@ e iRty | ati on. | n
urine fr, I ne.

Vet abol 1 DRAnEREy BREES 5: iR g NS RS o ity or Ge

Sbenzyl aliseases oandndikores: ethylatron netabolltes and all are greater than 10%
of the parent. AUC in rat. In dog plasmg.the or tabolites re t

acy|15g| {73 98S aeohariasy riﬁfplatqd&r?rw freBeeHn r%@nﬁgré%}ta&ﬁet tfégﬂ Thar ent
AUC. Al |th8£a§5%v1tﬁ@[%t%tﬂt bRt edalrgo%hd@ttaioﬁé)agettaamlaeeaatnct&ieteﬁos‘é% par ent
AUC. [00154]" In sone e odi ne sites on Compound 1 are susceptible to
various1nmwahahwuﬂmﬁnmﬂwmnwuﬂsdm?hemetomhnomdmnp@aamcbﬁwoﬁﬂapmampr|ate
substitugnts on educe, mnimze OBFG|IHIH te this

met abol i “ﬁﬁtﬂﬁ%@*“?ﬂl§$§%P¥g80e 88?W%ﬁP§HKT' bk Bsubst i t uent to

decr easanim@hioly ﬂ@ée%etoh@orﬁiﬂt%ﬁﬂ@tahlallbﬂgid/dlﬁ’éasé becordRivat i c ring to netabolic
reactions is, by way of exanple o @£} a hal ogen, deuteriumor an al kyl

gr oy ((—:[0(1},26]rilétstarlgrlle eﬂé’pﬁl}'me}lts Coppo ars phermacshbediysels thereaféergound 1 i s
| sot opi C@‘dm% %nalij,tlg Pghae t}f‘%a&rﬂexﬁerf%g nﬁ)ﬂa?r?mﬁtgg) di¥as ¥ ANAk {5% mQther means,

i ncl udi ng;, use ores or uorescent

moi et i esmarhinal. unhmﬁmenty Hiskmk sr c@fdﬂ@‘diﬁ%ﬂetﬂtbml@cﬁs@elﬁbbadeabﬁb(ﬁldltidhs?eme

enbodi nents, Conpound 1 is |sot0ﬁ|call y-| abel ed, which is identical to
Conpoundd chiaiectgrezed bp@ng g8 mordef the signvef Prd-dicalk Bidicsr 8velbpg. 2889 an at om
havi ng Ss or
mass murbad QT EnfEaF of hefTRREnE P Rect e ANl ML ERE R LR Aol RS
hydnbgennggnmtbﬁPétneplaced W th deuterlunt In sone enbodinents met abol i c

sites on Co nd 1 .are deuterated enbodi substitution with
deut or | UMTBTIrBHARTELPY kes MRRY @P@H& ﬁt%egwrf a.uhgn RS at er

met abol ifaiS8 aRirddtdrYzed BYSRe B8 motO5f B BTRMENg: | BGCABRMVE RtrbNR, &@a{rfhall ife or
reduced dosage

chronic, cirrhotic, diffuse, disseminated, exudative, fibrinous, fibrosing, focal,
granulomatous, hyperplastic, hypertrophic, interstitial, metastatic, necrotic, obliterative,

30  parenchymatous, plastic, productive, proliferous, pscudomembranous, purulent, sclerosing,
seroplastic, serous, simple, specific, subacute, suppurative, toxic, traumatic, and/or

ulcerative.
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25requi renents. [00156] In one aspect, described is a conpound with the
follow ng structure: wherein, each Ris independently selected from

hydr ogen wo 2dautiezoitum or a pharmaceutical |y accept abl e Psalus2al0ou3yss

5[ 00157] In sone enbodi nents, the pharnmaceutically acceptable salt of the
conpound is a sodiumsalt. Synthesis of Conpound 1, and Pharnaceutically
Acceptable Salts Thereof [00158] Conpounds 1, and pharmaceutically

accept adpt2gdnflammiore discasss ar edpditions incdificgBosgadieetingethe hlaodivigsselsn

2ddi {1 Onol SRUNEN ool SRERALULES, AR ALIELIIRAC TR0, SOMMiL] 080

present ed herein na var SCri erern rotesses’ for the
pr epar atrha[maiﬁldcaamts)pgaitromménm} axrame(cehtﬁs)mei weaﬁ@tap;b abga&lsghjngs liveer eof

(e.qg. npoun Pl‘%l %160 In one a ect u or. pharmaceutically
accept alﬂaéc@%ﬂ t%r PHEp d%‘rg%%a& g igs @511‘{ upél? %Wg}"éﬁéqsé@ as outlined in
Schene 1[001%9?%‘&{1%&0 Xsez{sgg’grpcund g nblﬂfaréH@tl%l%ﬁ'tgere%na@@rgpound ']
to a boronate ester r?" boroni ¢ aci d, as conpound | , I's achieved with

bi s( pi nabshsts@y dombtiars, al;mglasis;seamsa)cednailmnsapﬂd)rlasmanﬁdtmﬁlambwel In sone
enbodi nmept s net.a is a palla al yst ect t he
pal | ad e AN PG i wrsorts Rsna o 7 S hsgooseae Brap Ao

usi ng aldgkOakihvieis asuia lﬁﬁh@@ﬂdm&ﬂc bl'lockué‘éﬂc@rsp&lﬁeedsﬁfé@hlhbQ@‘oﬁﬂé%i@ﬂ’so or the
triflate in place ‘of the brono. Conpound | is en coupled wth

2- br ono- e:esmpphlt as;oeleﬁrétghgtrcmeﬁml dilemddlé (Eﬁdﬂé) l@glzzuhlc ln‘e@neasl@@plnlmjpl i ng
CondlI ti C)snsdlr m ttltls alrwa n(Fn 10(;[11 &8P PG al Baestion K| SC di at ed
10coup| i Pfg c?oﬁd? ons " ihe UdeE8n %%Sgsgﬁl o Ibas% 3%0‘% 3 % %a cat al yst.
In sone rﬁimadsdﬁmtp%rrnédbﬂlt§uﬁ&li@cnﬂﬁﬁhxﬁbeéos&mpnﬂs ﬂﬁtl@@l@dﬁlﬁmsﬂm uldiis, ude

pot assi um bi carbonate and Pd(dppf)Cl2. In some enbodi nents, the Suzuki

medi at edNEOERFNhGaINERY, @h@nicmuahecwg StansmyediPBSncEmatei arthritis,
L o SRRk S P0JSRL Bpses 95 RuBghled o
t ri et hylrajettie, ithérapoapiyioas, Ryllgsy n&lzhdinky'R dBeHe pRarkan@t' Wik qispeditiliione,
15  Wegener's granulomatosis, gout, eczema, dermatitis, coronary infarct damage, chronic
inflammation, smooth muscle proliferation disorders, multiple sclerosis, and acute
leukocyte-mediated lung injury. In some embodiments, inflammatory conditions are
immune or anaphylactic disorders associated with infiltration of leukocytes into inflamed
tissues or organs. In other embodiments, inflammatory conditions are associated with T-
20 lymphocyte activation.
[00130] In some embodiments, Compound 1, or a pharmaceutically salt thereof (e.g.
Compound 2), is used to desensitize the immune system of a mammal to one or more
allergens responsible for an allergic disease or condition. Desensitizing the immune system
to one or more allergens refers to the reduction in the atopic state of the patient. A reduction in
25  the atopic state of the patient is acheived by, e.g. a reduction in the levels of cells reactive to
allergen the body of the mammal.
[00131] In some embodiments, described herein is a method for preventing and/or treating
eosinophil and/or basophil and/or dendritic cell and/or neutrophil and/or monocyte
recruitment in comprising administering at least once to the mammal an effective amount of
30 Compound 1, or a pharmaceutically acceptable salt thereof (e.g. Compound 2).
[00132] Described herein are compositions, pharmaceutical compositions, methods for

treating, methods for formulating, methods for producing, methods for manufacturing,
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tributyl am ne, sodium carbonate, potassium carbonate, sodi um acet at e,

pot assi um acetate, and potassi um phosphate. [00163] Bi s(pi nacol at o) di boron
can be repbacad1norh ot her borylating agents to provi dePorhiseolooniyes c
esters or boronic acids that are coupled with 2-bronpo-5- 20
(trifluoronethyl)benzal dehyde under Suzuki nedi ated coupling conditions to
provi de conpound |IV. Borylating regaents include, but are not limted to,

pi nacol PRt stritegiog PhaTNaEe BINPETHIaSI0S0u78BPeadde RbPivemgerutically

bi s(neo ) di boron, bis(pinacol ato)di boron, bis(hexylene
egcoIa?%?%#%%?%%ﬁq%%dﬁbis(catecholato)diboron. O her coupling partners
i ncl ude Compbwak1.afnd Pharneiceativalbt Aavepeibilé SilkeThawohni ¢ aci d or boronic

ester with the 5genergl structure:; , ere Ris a Cl- al kyl, and Rb
is a bo_r[W?ﬂh&ﬂHH’OBP‘? BoPbiiPe é'%ﬁt“é?/l.'l%ﬁiﬂl\[\g]%lﬁt%%éﬁn?th@‘yé&yI ester is
schown 'tﬂﬂuc‘&}&ﬁ{%ﬁly:i-’biﬁ?ﬁeﬂﬁﬁ-?gl‘a)ééticeécﬁ@f e Sl g@ﬂg&ﬁfd%th e 51fing

enbodi nent's, the ‘net’hanol used 1 nstead nol in the first step of
Schene Btmuotupr:ovi de the methyl ester. In sonme enbodi nents, the isopropanol
is used in the first step 10of Schene 1 to provide the isopropyl ester.

[ 00165] Ot her netal nediated couplkﬁ% actigns to formbiaryls include,
but are not limted to Suzuki reacti on tilll e cross couplings, Negish
coupl i ngs, Kumada coupli ngs, UIII= react ronQHH yama Coupl i ng, and

vari ants thereof (Metal-Catalyzethgreass-Coupling Reactions, Armin de
Meijere (Editor), Francois Dietderich (Editor), John Wley & Sons; 2nd
15edi ti on, 2004; Ozdemr, et al., Tﬁ? ron, 2005, 61, 9791-9798;
Ackermann, et al., Og. Lett., 2006,l 8,,3457-3460; Bl akey, et al., J. Am
Chem Soc., 2003, 125, 6046-6047; Dai, etfjal., Og. Lett., 2004, 6,
221-224; Yoshikai, et al, J. Am Chem , 2005, 127, 17978- 17979, Tang,
et al, J. Og. Chem, 2006, 71, 2167-21 Murata, et al., Synthesis, 2001,
2231-2233). 20[00166] In sone enbodi ment¥ "t he synthesis of conpound IV

includes a purification step to_.reduce_ the ampunt of palladiumin the
pr oduct BT inflads ‘Bﬁﬁ@tt@p%w%t)ﬁ dged t(!E@“%qPﬂGﬂt a5t albBArar Yty a product
are condyelseehis %lizaﬁl@s,t (iﬁ&ﬁdiﬂ@%@?}?ﬁﬁ%ﬁﬂh@)ﬂé ph3&d, BehaNY erydRfineRal! adi um

speci fication guidelihnes. ( ne on the Specificati'on Limts for

Resi lduesrydtalivee firmCanalugsigsi felyropphs). Mediné pmbodigentyCompoand hor i sat i on

Eval uati on of Medi ci,nes for H n Use,. London nuary 2007, Doc. Ref.
ohuP) awr e Gy Neay RS o TR, SR Bl R fpdeofy 17 Keind efRafimePBo: 1o
reduce tdwinsdmdNtis @moRbl@dinldhicrbndbodiREHS [CInifutd 8 Ss pdihily Sryb@tlinki 1 t ed
to, treatnment with solid trinercaptotriazine (TMI), polystyréne-bound TM,

mer capt copsreoibedpaings Gpmmesnd d imerytRifinepol yst yr ene- bound
[00135] Included within the scope of the term “pharmaceutically acceptable salt of

15  Compound 17 are all pharmaceutically acceptable solvates (including hydrates), amorphous
phases, partially crystalline and crystalline forms (including all polymorphs). In some
embodiments, a pharmaceutically acceptable salt of Compound 1 is amorphous, partially
crystalline, crystalline, or mixtures thereof. In some embodiments, a pharmaceutically
acceptable salt of Compound 1 is amorphous. In some embodiments, a pharmaceutically

20  acceptable salt of Compound 1 is partially crystalline. In some embodiments, a
pharmaceutically acceptable salt of Compound 1 is crystalline.

[00136] “Compound 2” or “[2'-(3-benzyl-1-cthyl-ureidomethyl)-6-methoxy-4'-
trifluoromethyl-biphenyl-3-yl]-acetic acid, sodium salt” or “sodium [2'-(3-benzyl-1-ethyl-
ureidomethyl)-6-methoxy-4'-trifluoromethyl-biphenyl-3-yl]-acetate” refers to the compound

25  with the following structure:

23



et hyl enedi am ne, activated carbon, glass bead sponges, SnopexTM silica
bound scavengers, thiol-derivatized silica gel, N acetylcysteine, n-Bu3P,
crystal | iwat2oorm17m@xtracti on, 1-cysteine, n-Bu3P/lactic &cCrais2¢icansi7est et
al., Adv. Synth. Catal. 2004, 346, 889-900). In sone enbodinments, activated
carbon includes but is not limted to DARCO KB-G DARCO 5KB-W. |In one
aspect silica bound scavengers include but are not limted to HNNNH
NH2NNH22 HH O SH NN NNSH H S NAKPK H ;owhere denotes silica gel.
[00167] I n sone enbodi nents, conpqund is freated with activated carbon
In some 10enbodi ments, conpound V3§ edomMat h derivatized silica gel.

I n sonme enbodi nents, conpound IMig{reated with thiol derivatized silica
gel . [00168] In sonme enbodi nEats, Conpbound VI is then hydrol yzed to provide

Compound 1 as outlined in Schene 2.(8&ﬁe@e 2.

[00137] Included within the scope of the term “Compound 2” are all pharmaceutically
acceptable solvates (including hydrates), amorphous phases, partially crystalline and
crystalline forms (including all polymorphs). In some embodiments, Compound 2 is

5  amorphous, partially crystalline, crystalline, or mixtures thereof. In some embodiments,
Compound 2 is amorphous. In some embodiments, Compound 2 is partially crystalline. In
some embodiments, Compound 2 is crystalline.
[00138] A wide variety of pharmaceutically acceptable salts are formed from Compound 1
and include:

10 [00139] - salts formed when the acidic proton of the carboxylic acid of Compound 1 is
replaced by a metal ion, such as for example, an alkali metal ion (e.g. lithium, sodium,
potassium), an alkaline earth ion (e.g. magnesium, or calcium), or an aluminum ion, or is
replaced by an ammonium cation (NHy");

[00140] - salts formed by reacting Compound 1 with a pharmaceutically acceptable organic

15  base, which includes alkylamines, such as choline, ethanolamine, diethanolamine,
tricthanolamine, tromethamine, N-methylglucamine, dicyclohexylamine,
tris(hydroxymethyl)methylamine, and salts with amino acids such as arginine, lysine, and
the like.

[00141] In some embodiments, Compound 1 is treated with an amino acid to form a salt.

20 [00142] In other embodiments, Compound 1 is treated with choline, ethanolamine,
diethanolamine, tricthanolamine, tromethamine, N-methylglucamine, arginine, lysine,
ammonium hydroide, calcium hydroxide, potassium hydroxide, sodium carbonate, sodium
hydroxide, and the like.

[00143] The term “pharmaceutically acceptable salt” in reference to Compound 1 refers to a

25  salt of Compound 1, which does not cause significant irritation to a mammal to which it is
administered and does not substantially abrogate the biological activity and properties of the

compound.
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1512 1001691 To ensure proper anorphous solids for Conpound 2 and the
renoval of residual solvents to neet |CH residual solvent specifications,
Conpound Woi2e1Vaadoat ed from a et hanol : heptane slurry. PCT/USe@o/m@i783 n sone
enbodi ments, conpound IV is prepared as outlined in Schene 3. 20 Schene 3.
PCT/ US2010/ 043783 (1E?0Conpound Il HKHCO3 Pd(dpPf) C12F3C Di oxane/
water VI16000 [(101711 2-Brono-5-(trifluoronethyl)benzal dehyde is reacted
with a HeHIdE sheyldbrpnrderstenst thif ickaenemtore ahamegCuticay awp@b%cﬁatti ons as
describ I I 4 ents
ar o contofa EENE T 2alRoR iR Eo CRRB IR nkein EE B AL U FRET
W th cormncmdmwric apioovitste st sobmao andl ade\orntaihdhoingdhd Mobe‘sstolﬁpraalaemforrnattdme

synt hesi s, of Compound 1 or ound as descri bed abov [ 00 I n sone
enbodi MWt at@&ﬁﬁ&hﬂ@rw%% YedFs ?Iétélb%3§°188‘%tﬁ SUUCRSWRieS HHBAROT zomef%th@

VITT 15X %@%ﬂ{é@, 1Ldﬂrolﬂﬂgf,}§c&%l%@,fﬂega%e,gnﬁ)fﬂ@ﬁlée.Y\@Bﬁ‘é as@gg’tpsolvates are

formed using, but not limited to, Class 3 solvent(s). Categories of solvents are defined in,
for example, the International Conference on Harmonization of Technical Requirements for
Registration of Pharmaceuticals for Human Use (ICH), “Impurities: Guidelines for Residual
Solvents, Q3C(R3), (November 2005). Hydrates are formed when the solvent is water, or

10  alcoholates are formed when the solvent is alcohol. In one embodiment, solvates of
Compound 1, or salts thereof, are conveniently prepared or formed during the processes
described herein. In addition, Compound 1, or salts thereof, exist in unsolvated form.
[00145] In yet other embodiments, Compound 1, or a pharmaceutically acceptable salt
thereof (e.g. Compound 2) is prepared in various forms, including but not limited to,

15  amorphous phase, milled forms and nano-particulate forms.

Amorphous Compound 1

[00146] In some embodiments, Compound 1 is amorphous. In some embodiments,
Amorphous Phase of Compound 1 has an XRPD pattern showing a lack of crystallinity. In
some embodiments, Amorphous Phase of Compound 1 exhibits an endotherm at 54 °C,

20 which corresponds to enthalpic relaxation as the material goes through its glass transition.
In some embodiments, Amorphous Phase of Compound 1 is hygroscopic (from 0% to 90%
relative humidity with a 1.7% weight change). Amorphous Phase of Compound 1 is
chemically stable. Amorphous Phase of Compound 1 is sparingly soluble in water.

Amorphous Compound 2

25 [00147] In some embodiments, Compound 2 is amorphous. In some embodiments,
Amorphous Phase of Compound 2 has an XRPD pattern showing a lack of crystallinity. In
some embodiments, Amorphous Phase of Compound 2 does not exhibit any major
endotherm as observed by differential scanning calorimetry (DSC); a glass transition is seen
at about 100 °C. In some embodiments, Amorphous Phase of Compound 2 is hygroscopic

30 (from 0% to 90% relative humidity with a 36% weight change). Amorphous Phase of
Compound 2 is chemically stable. Amorphous Phase of Compound 2 is soluble in water.
[00148] XRPD patterns are obtained in any manner, including by way of non-limiting

example, (a) on a Siemens D5000 diffractometer; or (b) on a Bruker AXS C2 GADDS
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10Conmpound VI [(101731 Reductive am nation of
2-bronmo-5-(trifluoronethyl)benzal dehyde provi des conpound VIII, which is

t hen treavedowaimobenzyl i socyanate to provi de conpound PET/USeempousTd3 | X i s

t hen coupled with conpound 11l under Suzuki reaction conditions. In 15 sone
enbodi nents, other netal nediated reaction conditions are used to couple
conpound | X with conpound I11. [00174&%; sone enbodi nents, conpound VI is
pr epar edlifgctomatsrnBspe e liseApaainEntssap Dypattepgis obtained on a Siemens D5000

2011/ 017303 RCH 52040/ AR Rsiarior(4BROTADH AGOMRONA oKl G i GG vt h @
boryl ating agent in the presence a’ pallTadi umcatalys & provi de
conpouncn redsinip@siite, axgrashitehye corzlatiphetbohdritatog apdund sdihtilibtide cotnt&Gu ukKi
reaction cg}gdi tions to provide_canpound VI

[ di ts, t
met al nmedPECEPCHicanad iRt XBRY naftern js @htatngdggggﬁﬁﬁﬂgg%%gﬁﬁoé@% ﬁr

conpgun d(iigffavc\}of[ﬂhe‘?érql‘éingec&ﬁfmé’dl%ny 40k{/9%%§l31 Ao AR )ﬁ@&g%{)%@vig&g mpound 1

is treate pot assi um hydroxide in a solvent to form Conpoun

pot assi umcsabepe fonagosemelripoditivemizsa HiStapdmderbiong] areedttedomiatdobed | it hi um
hydroxi de ji.n a solvent to f.orm. ound 1, lithiumsalt..In sone

ebod mant ey B R o i S nefiiog Oty Pown 4TI 86 vent 1o

f or m ComparindtelycPméd, UG 8ddtinub®Osk 4l InodB, S| caledb @ thsece PR 1 1S
treated wth dicyclohexylamne in a solvent to formthe corres ondi ng salt.
| n sone adfebibdl Herangs 0%5‘1’)6&%&1&0@ sangde expoaitcto fhe XZayrbeany for obeitu@lni ne in
a sollovenst I formthe corresponding salt. In sone enbodi nents, Conpound 1
is treat€dWth choline in a solvent to formthe corresponding salt. In
sone entEm@dees . Cdappaht 1 is treated with tris(hydroxynethyl)nethyl am ne
in a solvent to formthe corresponding salt. [00178] In sone

embodi ndft149] lespime gRdodimaents, Cegpednd 1hPrapHPhiePiodrug. dolpjeding 6 form t he

20 corr 0iAg > el i . P r i, h

| ysi ne ?éh&ﬁ so?\g/ie?; e{sotof1 gro ﬁl&t %&{gﬁgfggwpﬁ%@%qg%ilt"zglltvge%ﬁglgma%

[ 00179] oFtranagalibécausegandosnct ditahti@rsethad magibetensibd to atimimbtentbs thespacdnt as

humans, st _be prepared by follow . ng regul atory guidelines. Such .

governmerte eI Ye&rdﬁt%ﬁ W&O%@éé@g by Bl AT Giia VASEES RERIFEE U i ng

Practi c&ot GYR)prodfYF ndlyi 4! HaVe SmAdlvEd REuREELR R EANRBIMASitfIhs lbe¥e! s of

active ther apéﬁtl c agénts, such as, for exanple, the anmount of residual

sol vent thaeparhet drigdh spmodmbbdintmest prodedzsdadilett teanametd hoses 4 bdt  ar e

suitabl e be gggpgrgsw%g% ol i S rig PR oSS Bue Wrich TR kbR &Y
hydrolyzed to the carboxylic acid, the active entity, once inside the cell where

20  water-solubility is beneficial. An example, without limitation, of a prodrug would be an
ester of Compound 1 (the “prodrug”). A further example of a prodrug might be a short
peptide (polyaminoacid) bonded to an acid group where the peptide is metabolized to reveal
the active moiety.

[00150] Prodrugs are generally drug precursors that, following administration to a subject

25  and subsequent absorption, are converted to an active, or a more active species via some
process, such as conversion by a metabolic pathway. Some prodrugs have a chemical group
present on the prodrug that renders it less active and/or confers solubility or some other
property to the drug. Once the chemical group has been cleaved and/or modified from the
prodrug the active drug is generated. Prodrugs are often useful because, in some situations,

30  they are casier to administer than the parent drug. In certain embodiments, the prodrug of
Compound 1 increases the bioavailability of Compound 1 when orally administered. In
some embodiments, the prodrug of Compound 1 has improved solubility in pharmaceutical

compositions over Compound 1.
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WD 2011/ 017201PCT/ US2010/ 043783 defined in, for exanple, the International
Conf erence on Harnoni zati on of Technical Requirenents for Registration of
Phar macewocali®ifzn Hunman Use (I CH), "Inpurities: Gui delPChas2610/04338%i dua
Sol vents, QBC(R3), (Novenber 2005). [00180] Solvents are categorized into
three classes. Class 1 solvents are toxic and are to be 5avoided. Cass 2
solvents are solvents to be [imted in use during the manufacture of the

t her apeUf18lldgepme cabadigncatss a prasivs o empengelnis en\gikvh cstenpfilepmproupdtlent i al
and of | Il h . indi t hat
t hey aréﬁﬁgé%iéégé#ﬁgkh ac g§§§¢E@ﬁ%&?&?%&ﬁﬁgf%ﬁ%égggﬁﬁ&%g%g,pveqﬂﬁgkﬁ
genot oxiset-bytyb ttel, est-butyl estdr00181] Cl ass 1 sol vents, which are to be

avoi ded, include: benzene; carbon tetrachloride; 101, 2-di chl or oet hane;

1, 1-dicHPQ}?%&?%I&@}U%@&%Sf-fpmdeqlﬂsaf@ﬂ%gg?p@é& )] Exanpl es of O ass 2
solvents are: gagetqnitrile, chlorobeng chl orof orm cycl ohexane,

1, 2- di chl or oet’he di c@l or onet hane, 1,
N, Ndi net hyl ac rde s NN dicret hy | feg e S ~4- ONH§E, 2- et hoxyet hanol ,
et hyl enegly for mani d&? hexane, , 2-met hoxyet hanol, net hyl butyl
ketone, pgp gl ohexane, 15Negethyfi pyrrolidine, nitronethane, pyridine,
sul f ol ane, tetrahin(Dtquene, 1,1,2- tnjchhoroethene and xyl ene. [00183]
Class 3 solvenq§, I ch possess |ow t xF?Tty, i ncl ude: acetic acid,
acetone, anisol'e,Hd;butanol, 2-butanol, Hlutyl acetate, tert-butyl nmethyl
ether (MIBE), cunene
et her, ethyl fornats
acetate, nethyl ac
met hyl i sobutyl keto
1- propanol, 2 z
Resi dual sol vent 4
fromthe mariie

, di net hyl sul foxide, pthanol, ethyl acetate, ethyl
formc acid, heptangi sobutyl 20acetate, isopropyl
e, 3-nethyl-I|-buta met hyl et hyl ket one,
, 2-met hyl -1 -propanoly” pentane, 1-pentanol,
ol , opropyl acet at e, ~8rg thydr of yyan. [ 00184]

acfli ve. pharmaceuti ca gr ed| en S‘QQPIS) origi nate

~ o7end’s “af e ot conpl et el y
renoved by _Brag e8lini ques. Appropriate sel ection of
the sol vt for flhe synthesis of APfs may knhance the yield, or deternine
characteristics ﬁufﬁDas crystal form puriNyzOand solubility. Therefore,
a ﬁNit }E?

the solvent is i cal paraneter in the nthetic process. [00185] In
sonme enbodi nents, conrpositions conprising s s of Compound 1 conprise an
organi ¢ solvent(s). An sone enbodi nents, co itions conprising salts of
Conmpound 1 30 conp g a residual anount of rgani ¢ solvent(s). In sone
enbodi ments, conpo ons conprising salts o nmpound 1 conprise a

resi dual amounjpof .a G ass 3 solvent. In song enpodiments, the organic
solvent is a @ sofvent. fn sone enmbodine the Class 3 solvent is
sel ected fraom EXg D6 sty of acetig_atid : @i sol e,

1- but anol, 2 WO 2011/ 017201PCT7'US2010/ 0 33 bufandlfJbu yl acetate,
tert-butylof ether, cumen®z dinet & oxi de, ethand?, ethyl acetate,
et hyl ether, formate, formc acid, heptage, 4 sobutyl acetate,

i sopropyl acet effﬁethyl acet at e, 3-nethy|-ifbhfanol, nmet hyl et hyl ket one,
met hyl i sobutyl 'keHwge, 2-nethyl-I|propanol, pentdng, 1-pentanol, 1-propanol,
2- propanol, propyl afetate, and tetrahydrofuran. 31 n some enbodi nents, the
Class 3 solvent is sekected fromethyl acetate, |

tert-butyl nmethyl et hept ane, isop%ppanol, and
, an

Metabolites of Compound 1

[00153] Compound 1 metabolites formed during incubation of Compound 1 with rat, dog,

10 and human liver microsomes, rat and human hepatocytes, as well as those generated in vivo
and isolated from rat bile and rat and dog plasma have been investigated. Authentic
standards of the majority of the metabolites have been chemically synthesized. The identity
of the in vitro and in vivo metabolites were confirmed by comparison with the authentic
standard and/or by the fragmentation pattern observed following LC-MS/MS analysis. The

15  major metabolites generated in vitro appear to be an acyl-glucuronide, de-benzylation,
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[00186] I n sone enbodi nents, the conpositions conprising a salt of Conpound
1 include a detectable anobunt of an organic solvent. In sone enbodi nents,
the salt wh2Compaend 1 is a sodiumsalt (i.e. Conpound PLI/USROISOMGTS3

enbodi nents, the organic solvent is a Cass 3 10solvent. [00187] In one
aspect, the salt of Conpound 1 is a sodiumsalt, potassiumsalt, |ithium
salt, calciumsalt, nagnesiumsalt, ammonium salt, choline salt, protonated
di cycl oHedyaxakition agd N-de-pihglasaatfodloningeintpyenpuy flesmeffeorspeund lpihst onat ed

tris(hy - ' I 40 L: al.t. In one

aspect, q{‘ﬁéylgg{ap X%%H%é%égﬁfﬁ&dﬁ Tati%)?e%res%{d%h' %@g}@ﬁld%sfﬁgﬁ%gfdhpﬁ I?)t%ﬁer

enbodi metliydatiomne adbOpdesint thghsion. o puirirs fixgm Goesp anindh|s2 thevdndy mictabblite fomngosi ti on
conprises a detectable agpount of solvent that is |ess than apout 1%

wher ei n ¥#dhs 5ry@mnc; Mekbodics sicylptong 1, rat pipsiea %sk%ﬁe&lﬂ%@}lg%gf onitrile,

et hyls aqghaiior §hd RNKERI N mBLIR0Ghd ol PhRIAOKer REPIGASE 4RTfrchy PT OPaNO |
In a further enbodi nent are conpositions conprising Conpound 2, wherein the
conposi tAdQ icmatpin desplasdetleohgbt me@boldnvamtthoicysgluecemnidehindN-ds- | ess t han

bout 5000 | furth di iti : i.Si
cbout SO0 e Pl TSRSy R S BRSO 3BT
5000 pprgoglp@a?sﬁlaggﬁlgbaggpwS@Q(plg)aragrmjtess t han about 3000 ppm Iess than

about 2000 ppm less than about 1000 ppm I|ess than about 500 ppm or |ess
t han abdoi154d60 sppmemBedinaints, Ticesmn CABpODE8Hre inceggdlotoharnnismesibabied, t he

follow ng ter used i.n this.application, [ncluding.the s i fication and
ol ai o, TRARVETT TR TG G SetpBer B s PR SR EoRBe Rl [ il S Used i n
the spechhifiatioPBlidNdid AR AARSIRGHAI AL MBspetilie chivoaithdis, RN dPpropriate “an” and
"the" include plural referents unless'the context clearly dictates

ot her wi sebstitming ssdesrénse o daminaigithasusdeptibdy ef theamerhaticatiti@gneabalgs s
spectroscopy. N HPL rotein chemstr organi c 30, synt hesi s
P e her Eens PR b sbrriut Shid. & AL g AP hE P LBV b R ety he ki1

of the agitylpre enployed. In this application, the use of "or" neans

"and/ or" unl ess stated otherw se. Furthernore, use of the term"incl uding"

as wél | [859tInepme spbgdingnésn Campopnd| irdisotopicpliyelabeled (e-2.anigh 2 radégisdens)” i s

not 1 mig:ityo 3 GALMO4T2AIRET USAO AT A2 AARE bR ohSHTbr
phar maceuti cal Ty acceptabl e exgiplent, as used hereiln, Pefers to a

mat er i alfluosesctntasoietiabivluatinesdehtuabuls, os tladmilunziesscenti1sipdy. Sinsgmagent ,

suspendi n gent, thickening. agent tc, which al]ows processing the active
phar mac SHAOAHNCTt GrasoBRt | (RPPYPDIcally Tabeles Fhidiis isecat fr Catapvcak Pt on to

a manmal I r [

ccept b o o e i im VB TGRS 1R s

abr agat exuntber déiren diroln thk agintialmaas b1 massynuorbed esiatlg doyprdap erture singbntche
conmpound (ji.e. APlI), and i elatively nontoxic, i.e., the material is

e ot s casihetteht Ao RSty HeRRre tussfegt AT 6P BF ogi cal

ef fect s @ibddith&t@GhdtadlicRitds SetemBouUSardRBNR atdM. LR sam¥ cboliid@n&onponent s

of the conposition in which it is contained. 10[00191] "Active

phar mac eybstiation wijh deliterum affprdapertpigfiearepausic adwotggssragultinatiroppgrseisses a

desi red Dhi.ol ogi cal...actiyity. or desired proper.ti kN _so odinments, an

Ao RGP ol R PR PRIt R S R VT e

her eisn irgqéfeneitd. ve pharmaceutical ingredient (API), Conpound 1, or
pharmaceutically acceptable salt thereof‘éF.g. Conmpound 2), with a purity

of gr eatl®¥H5¢IHaRNG@sRcCHdetwribed isHggongmund Hidihefollowaie $OWUra5gr eat er t han
95% greater than 96% greater than 97% greater than 98% greater than
98% or greater than 99% In specific enbodi nents, provided herein is an

active pharmaceutical ingredient (APlI), Conmpound 2, with a purity of

greater than 80% greater than 85% greater than 90% greater than 95%

greater than 96% greater than 97% greater than 98% or greater than 99%
20[ 00192] The term "pharmaceuti cal conbination" as used herein, neans a
product that results fromthe m xing or conbining of nore than one active

i ngredi ent and includes both fixed and non-fixed conbi nati ons of the active
ingredients. The term"fixed conbi nati on" nmeans that the active
ingredients, e.g. Conpound 1, and a co-agent, are both adm nistered to a
patient sinmultaneously in the formof a single entity or dosage. The term

"non-fixed
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25conbi nation" nmeans that the active ingredients, e.g. Conmpound 1, and a
co-agent, are admnistered to a patient as separate entities either
si mul t anewo2byo1ewmcurrently or sequentially with no specirfiseoontzsyeni ng
time limts, wherein such adm nistration provides effective |evels of the
two conpounds in the body of the patient. The latter also applies to
cocktail therapy, e.g. the admnistration of three or nore active
i ngredi ents. 30[00193] The term "phB¢maceutical conposition" refers to a
m xture of Conpound 1, or pharnaceﬁt C 7gccept abl e salt and/or solvate
thereof, with other chem cal conponB gh a¢ carriers, stabilizers,
di luents, dispersing agents, suspeng , tdM ckeni ng WO
2011/ 017201PCT/ US2010/ 043783 agent s4 i pients, etc. The pharnaceuti cal
conposition facilitates adninisﬁ?%ti%n ot the conmpound to a nmanmal .
[00194] Admi nistration of a conbinaB ) ents, as used herein, includes
adm ni stration of the agents descri be iqﬂg & ngle conposition or in a

® ag

conbi nati on therapy wherein one or
fromat |east one other agent. [00195R An_"3
al i phati c hydrocarbon group. The al kyl is branched, straight chain
or cyclic. The al kyl group may be desi gns A "Cl-C6 alkyl". In one
aspect, an alkyl is selected fromnethyl, etlhhyl, propyl, isopropyl, butyl,

i sobutyl, tertbutyl, pentyl, neopentyl, hexﬁl, et henyl, propenyl, allyl,
but enyl , cyclwipreipyl , cycl obutyl, 10cycl opentyl, cycl ohexyl, and the |iKke.
[ 00196] "Detectahle anount” refers to an anount that is nmeasurabl e using
standard analSpeh R ipditdspeislentdy selecteshitm hyfioest Padiyeiihss spect rometry, NVR,
HPLC, gas Chr&@%ﬂﬁ@o@ﬁﬂqalf'a@%@%@é <aBlyst s, | R spectroscopy, inductively
coupl ed plasnma atom c em sSion spectronetry, USP<231>Method 11, etc) (ICH
gui dancgs0150JA sdex ermbod Maink sl dtei phiarmodceiicallyalcydpitabdd safrafekedcomasoupVas ¢h 1995)
and 2B Vﬁlidgﬁion of Anal ytical Procedures: Methodol ogy (Novenber 1996)).
[00197] SPAR™ ¥''m "accept abl " with respect to a formul ati on, conposition or

i ngr edi th@% HCTmPSHRL 1) antEPHS nR¥G R IROA Rp&iIbK SAlts PRdrebENt al  ef f ect
on the geénera ea 0 e subjec erng treated. The terns

"ef f ect i [0 58 founpounds 1, andenhatreasciigeslly ycedpfabia salts thareninare Syribesigeddsher ei n
refer to,a sufficie unt of an agent ,bein m ni stered,.which will
ol Fove AT o, AR, slushR. PR At AT S tbRESHILECT o

condiot i Qltede@icdGetdieugdarylne result can be reduction and/or alleviation of
the signs, synptons, or causes of a disease, or any other desired

al t er at i BH5YFDeCHbes hsgrin are rrpeesstn forthe pespamsioa of sempepRddtande anount ™ f or

t her ape iﬁ?% - [ jy\t i on conprising a conpound
as disclgge égﬁéﬁﬁafégkﬁﬁ%%m?gﬂ%?gf?ggé% g&?ﬁ?@ally significant decrease

i n di segemeqyinphoaspecilldontpentia 1t drghamedccitiel lly neadptabtd sake tianadiie.&. | ncl udes,
for exanple, a, prophylactically effective anount. The effective anount w ||
be seleéP@Hmb%ggaﬁﬁﬁqWﬁ HRUhinedBSChHPs bnt and the disease level. It is
undefsst afleifigt "an effect anount™ or "a therapeutically effective anount™
varies from subject to 30subject, due to variation in netabolismof drug,
age, weight, general condition of the subject, the condition being treated,
the severity of the condition being treated, and the judgnent of the
prescribing physician. In one enbodi nent, an appropriate "effective" WO
2011/ 017201PCT/ US2010/ 043783 anmount in any individual case is determ ned
usi ng techni ques, such as a dose escal ation study [00199] The terns
"co-adm nistration"” or the like, as used herein, are neant to enconpass

group refers to an
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adm ni stration of the selected therapeutic agents to a single patient, and
are intended to 5 include treatnent reginens in which the agents are

adm ni st ewedotip1riee same or different route of adm ni st PaTiusR010/04383 t he
sanme or different time. [00200] The ternms "enhance" or "enhancing," as used
herein, means to increase or prolong either in potency or duration a
desired effect. Thus, in regard to enhancipng the effect of therapeutic
agents, the term "enhanci ng" refers to th:raib\l | i® 0 increase or prolong,

ei t her iMeQ: t egcy orscyr a/teo e ef f BTB r thermgas agents on
a system nci ng:tceﬂifectl a - nt, used\ herei n, $ tH an
amount adBquat e t o Shhance t e eFf et OFt anot ner Ther ape ; DR
desired system [00201] The terms” kit and |cI e of actyre" are
used as synonyns. [00202] A "netabolite" 'ﬁé 8 %nd discl osed herein is
a derivative of that corrpound that 15 is for d’ h the conmpound is

nmet abol i zed. The term "active netabolite" refers to a biedo@rcal | hcagti ve
derivative of a conpound that is forned vvhen t he conpou s et atoipefced
(biotransfornmed). The term "netabolized,” as used heF® n)” rgferis RPexateche sum
of the processes (including, but not linited to, hydrolysisOreact{¥hs and
reactions catal yzed by enzynes) by which a particul ar substance i € Ehanged
by an or ganiMsfi s, penzypOmy e ucg specl fENHost 1 ughdd @
al terations g t gchr oMEBPD cat al yi
of oxidativ | € urQkdi H@%Iﬁ Hsp e
gl ucur ongct’r ethe transfer of an @
gl ucuroni c- aci FN becule to aromatic hgﬁgol s, al ?'p'ﬁ%{tiF(?Cal cohol s,
d

car boxylic aci am nes and free surp groups (e.g. conjdgation

reactions). Furt i nformation on rretabol ismis available in The
25Phar nmacol ogj,cal sis of Therapeutics, 9th Edition, McGawHi Il (1996).
I n one enbodi nent tabolites of the conpounds disclosed herein are

identified either By adm nistration of conpounds to a host and anal ysi s of
tissue sanmples fromthe by inc n of co ounds wit h atic
cel I's i f*WPH A |t9%€@naﬁe% HFP@élHﬂ'fﬁatH@ RS i or B8, term
" modul atg.compeutPRH i edh&ivid w%%?s“(pﬁﬁcdl%ﬁﬁ@&%n%oftaﬂsﬁn{ zfé"eﬂt?é aﬁdﬁﬂf‘e‘iald' rectly
or indirectly so as to alter the activity of the target, including, by way
of exanpiatlynl In sonms eivaliroents, ke aictal vitalystgs aphléaduang@ﬂalyst dn pmhaspieet, thie

he act g B REPRp b e Gl botbch Dkobiar b7 8une bt Frhe

term rrqaﬁhaémmndpo@ﬁd ussdh Betheiiddo, &M@ﬂ&ob@t@ tiBh@GHbRcE BAtheibRdRsact s with
a target either directly or indi rectl . The interactions include, but are

not | i mi%eapquad IHh&themceml@d Wihs- lzrpmarﬁ Hgarpromeandbarzadrhygomdsr Sunda205]
The ter

compoundre 4G 3lotisgROuGE BHFE: bt (Vo LPIRRES B S FRafesd nas o
a speci fdoapligcapidaionanttlddei@gesgamic bespodaepalladitfmecacyst.. InABmagoni st i mi cs
the action of an endogenous |igand (such _as prostagl andi n, hornone or

neur ot r SHEadirney, ﬂi“h%‘fzuiﬂ mgdiate Hléh%aﬁ?éd‘rt’@@%b’%%de PPEES BB bicprkonats; apd

"ant ago efier ound,

whi ch drp(ﬁér%pp % IH%ﬁrﬂl Eﬁ%g{hﬂbegl {Spﬁhgvsglrzl%@ t dgy[g%tg I 33% ggs%gém%?glﬁoa?ecul e or
t he act |puta;sy1um‘caabomteemdpttmklmrtphenykplncagbmem'ahadlml ude, but are not limted
to, conpetiti eant on| etltlv t agoni sts,. unconpetitive
ant agon B2 My phe 1o e hiing Ml rybitions T o e i B SOHC Ao R | ve
ant a19°”'o%1’=b%nﬁt%V@feﬁiylPirﬂln@'&Qoﬁ@p&l@&%&hﬁﬁé & 2%@pe§1@d¥§et§§llﬁ$’eﬂ&n§' te (active
site) as the endogénous |igand or agoni s ut wi thout™ activating the

r ecept ortrlbm@@mm sbinmowntpeaict petessam agrbmlaé@ sodansaclatowataatualacestcer i
ant agonl rs?) abllnd 9 a} odistinctly separate binding site fromthe agonist,
exerti ng 8 PSHE PG t hat receptor via the other binding site.

Non- commedibd)i Bis(paicag@Ndibbondan Beke éﬁ%’@%ﬁh Othdriboa@ M Sdg@nts @6 pRividdl diger The

bound antagonists nay result in a decreased affinity of an agonist for that
r ecept orborgc esters or boronic acids that are coupled with 2-bromo-5-

20 (trifluoromethyl)benzaldehyde under Suzuki mediated coupling conditions to provide

compound IV. Borylating regaents include, but are not limited to, pinacolborane,
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alternatively may prevent conformational changes in the receptor required
for receptor activation after the agonist binds. 20[00209] Unconpetitive
ant agoni swe 2difftfig201f r om non-conpetiti ve antagoni sts i n PRAUSLIIOP4378FUI I €
receptor activation by an agoni st before they can bind to a separate
allosteric binding site. [00210] Partial agonists are defined as drugs
whi ch, at a gflven recept or, ht differ in the anplitude of the functional
r espons €ateRlg bqrw&yblé@ieewepty(&gkye@ atgydibaren. br%@e%;p@f(v)glgenﬁ%w@xyt@m t hough t hey
are ago SR Lve: f co-
adm ni s{géfég%’t%Hﬁg;dna%ndmg%%%?lgﬁ%%%%t églgirarf)et éls gﬁh}tﬁ&gh&m&gwg‘g%ﬂf st for
recept or occupancy and ng(Slum ng a net delle@a he receptor activation
observed with the full agonngtyal ghe. [002]11 |n erse agoni st can have
effects simlar to an anitag ' cafiseB a“di3ti &t set of downstream
bi ol ogi cal res&)glg fd ditutively a Or eceptors whi ch exhibit

i ntrinsiCG6P Ueti'vi ty can have inverse agonists, which not only
| ndi ng agoni sts |ike a classical antagonist, but

vity of the receptor. [00212] The term "subject" or

"patient” ﬁpnpss ogomal s. I n one aspect, the mammual is a human. In

anot her . the mammal is a non- human primate such as chinpanzee, and
WO 2011/ 201PCT/ U82010/ 04 378 8thet hetablegmsonn deidon kespngpstir @gth they one

aspect, the nmanmal ig§ (? arm ani mal such as cattle, horse, sheep, goat, or
SW ne. In one aspect, EB,!; s a donestic animal such as rabbit, dog,
or cat gct o -' n| b, i.ncl udin

rode%ts geg%rg Seﬂéuscagats mce and guvlvﬁeergﬂpllsﬁs ‘h%l fsa@f%&i@?m

" Bi oavalﬂoadsmd;bgt refers to the percentage of the vvel ght of Conmpound 1, or
a pharmaceuti cal | y acce‘?t abl e salt and/or solvate thereof, dosed that IS

del i ver deP1pHtAlthqugh Jasrshd| esier iscghan BhS@rmene ofier akkyl esfer Rimenntoven pgd.

t udi ed.
51t el T A AR S AL e o R AT B4 e 1
bi oavai ltalprdvide/the mcftl@risstbo InlsemexiriotlinhantyithcciboCopgmoiiisdisdd inothe &irst step

phar maceutj cal | y accep e 10s It and/ or solvate thereof, is absorbed into
S B+

t he en EPF ¢ BV, @Hprtoﬁﬁ $HAr naceutical conposition is taken orally
as C0”p%ﬁ@s]t(@thbﬂ“ﬁlét%}’ﬁ@&’ﬂdﬁed'cﬂhﬁﬁ{g Igébtloﬂlé gcpi%%ﬂ]ol r?is(?ﬁ’éiud@ B8R RONGRALJ ati on”
refers to the concentration Conpound 1, in the plasma conponent of bl ood of
a mamalto Sutukiiscaghides, Stilodrosheduplihgs, Dlegzshacmxphn@;ﬂﬁumwd@nouﬂhn@arfﬂdmmm 1 may

vary significa bet ween subj ec due var.i api | Wi espect to
T Sriot abdricianirbrgr ERNER T, EROHESHR meEr e REM B FlosXsap it T one
aspect, RdagtibMsOAEmRAI @esmu@@@@lmry FHrhiRBisahicFIQEBAH0, MR IVeSeyf &FBn§Uldect to
subj ect. Li kew se,. val ues such as maxi num pl asma concentration éC) or tine

to ridactedition AUOA; QZégma othe éerr i am 2@%&1)97%919& Ackgmeanaider Othe

pl asma [ ) M vary f ] bj ect. Due
Fo thi s Wareair i o P A Mt it a2 @b P o BT L e
"a 20 tn&rwgtﬂamazloby (gfzfzeatznv%@mlmu,rﬁt IGTA;@OGB@HH%CJ, masllezs fTo08 subj ect
to subject. [00215] "Drug absorption” "absorption" ty |caIIy refers to
the procd@49:c¥angoe/etrenOrét Cletrug2446e i élﬁé 2869 et ¢t tarveireds 2808+ ug

acr oss azzlgqlrzrﬁg into a blood vessel or the site of action, e.g., a drug
noving fromt gastrointestinal tract into the portal vein or |ynphatic
systmm [2EpQdR E6ine ehbdodimanon dersynthtsio of campdulRd A8 macladssaenirifebii@nsteglescr i bes

the bl ood, serum or
reduce the amount of palladium in the product. Purification steps to reduce the amount of

palladium in a product are conducted so that active pharmaceutical ingredients meet
palladium specification guidelines. (“Guideline on the Specification Limits for Residues of
Metal Catalysts” European Medicines Agency Pre-authorisation Evaluation of Medicines
25  for Human Use, London, January 2007, Doc. Ref. CPMP/SWP/QWP/4446/00 corr.). In
some embodiments, purification steps to reduce the amount of palladium in a product
includes, but is not limited to, treatment with solid trimercaptotriazine (TMT), polystyrene-

bound TMT, mercapto-porous polystyrene-bound TMT, polystyrene-bound
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bl ood pl asma concentration, typically measured in ng, jig, or ng of

t herapeutic agent per m, dl, or 1 of blood serum absorbed into the

bl oodst r esim2afrear20adm ni strati on. Pl asnma concentrati ons PaTAISey10i0exTBS v
measured in ng/m or pg/m. [ (102171 "Pharmacodynam cs" refers to the
factors which determ ne the biologic response 30observed relative to the
concentration of drug at a site of action. [00218] ./ Pharnmacokinetics"

refers tedhylenediaaung pstiviedenrbrat glags beadispangest SNERAENT » Al boand SATARZSES. of t he

appropri ] At f $i t 1 j.an. . i .
2051/ b1 7B5TACHMRS BPHAS B e g Bl sl Tk BR: o tion. hevteipe. ¢
when t her-Boiilattiofcidr(Ggrratai @i, stder $orh. Cardfu2004 H46, 1889-900)N sofnedr ug
elimnate ithin one dosing interval resulti in a pkateau or st ant

pl asma cﬁﬂﬂ?j\glg&%§&ﬁéw‘f_ 'mm@*vﬁ%%&ut o misd mrHEC s Kd%@a DR EPn refers
to any tI{ﬁf’\yﬁeﬁﬁo&fasﬁerc%iﬁ% 8¢ d%%\?’én ERSFoluRSME Hr At BLANXERS | ng the di sorder

or disease fromoccurring In élsu | eCt predisposed to the disorder or

di sease, but has not_yet been di agnosed as havi ngllt he disorder or disease;
i nhi bi ti®)? d%so(@éfAtﬁf\'EbéSef éﬁb(?vé?ﬁéETfhg/?h@zdevelopnent of the
di sorder or disease, relieving the disorder or disease, tausing regression
of the disorder or disease, relieving a condition caused by the di sease or
di sorder, or stopping e ons of the disease or 10di sorder either
prophyl actical |l y and/pr he apeutical ly. Thus, as used héHein, the term
"treat" (®)Used s YROUSHY Wi t e teNmprevent." Pharfaceutica
Cbnpositions/ForﬁﬁkaHions 2211 Phar tical conpogitjons are

formul ated in a cdnventional manner usng)onN hys1 @Hogi cal |y
accept abl e carrierd conpri st ng exci pi ents and auxi | i afi es whi ch
15facilitate processing of the active conpounds into preparations which are

used pha&;gpgg;Lchly.&EBLLQELg techni gues, carriers, and excipients

i ncl ude se f ofJndwi h, ~f orsHe (% %%H&%Q&H&K%Jhe Sci ence and
Practice of Pharnacy,’Nineteenth’é@ﬂ? aston, Pa.: ck Publi shing Conpany,
1995); Homerrin sd@brmbodinkand, aghpalinsl IPhia tiraiee wtithaadivahel crteasin shine k

Publ i shin 0., Easton, Pennsylvania 1975; Libernman, H A and Lachman, 20
L., lﬁds.e@gq@%%emwa@ NDosEgedrgerviked silic kb SOMKEOPRITON, Y. | 1080;
and Phar Bitd 168k PRSRGRN ARG INRridNDePiiUea £l i very Systenms, Seventh Ed.

(Li ppincott Wllians & Wl kins 1999), herein incorporated by reference in

t hei r edf1p8tlp somogmbefinmyts, SegIponaimyhisshembydsalyzaiopwearide Comppurd 1 as

phar maceyt. cal. eptably salt thereof (e.g. Conpound 2), are fornul ated
by conbfﬁ@ﬁgﬁf éC%%@?Qe conmpound wi th 25pharmaceutically acceptabl e

carrier Schem@X@ci pi ents. Such carriers enable Conpound 1, or a

phar maceutically acceptably salt thereof (e.g. Conpound 2) to be fornul ated
as tablets, powders, pills, dragees, capsules, quuidsM el s, syrups,
elixirs, slurries, susp&§Srpfiyand the |ike, for oral |ﬁ§-r on dy a
patient tpshe Ndceat ed. 3] @ _phar maceuti cal conpasi thops w1l include
at | east om®HpmEFMaceuti cdl |y 30accepttanl NaQidMeiCEt | ent or ex&VGi ent
and Corrpou_ncl_IT’aﬁ3 CRAe, | ngr edi entEtblqll_f'erp?aenéam@C

2. HCI, MTBE rN\[&O rN\I&O

HNE HN?
15 1 2

[00169] To ensure proper amorphous solids for Compound 2 and the removal of residual
solvents to meet ICH residual solvent specifications, Compound 2 is isolated from a
cthanol:heptane slurry.

[00170] In some embodiments, compound 1V is prepared as outlined in Scheme 3.

20  Scheme 3.
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or free-base form or in a pharmaceutically acceptable salt form [00224]
The pharnaceuti cal conpositions described herein include Conpound 1, or a
phar macewpcalllog7mecept abl e salt thereof (e.g. ConpoundP2X/USko10®e3T8e3

enbodi nents, the WD 2011/017201PCT/US2010/ 043783 phar nmaceuti cal
conpositions described herein include Conpound 1. In some enbodi nents, the
phar maceuti cal conpqsitions described herein include anorphous Conpound 1.
I n some enbodi ment s\ the pharmaceuti cal nposi ti ons descri bed herein

i ncl ude ConpQung. 2. F56 mbodi ment®; e phar maceut i c¥FCspMy OSth ons

described h n i ncl ude mor ph urfePmpourd0225]
conposi tg e i bed herein inc (a) Conpound 1 o]
acce P ‘blg saIFﬁCther f (e.lC@onpoumc?)¥ and one or nore

phar maceuti cal |
s: (c) di Sntegr ﬁ*{?@ﬂC'ed) fillers (diluents);

of the follow ng: (b)
(e) lubricants; (f) glNl dants” (fl ow @Ihancers '°Xa(“€f)""aﬁ?6rrpre55| op aids; (h)

colors; (i) sweeteners; (j) preservatives; ( 0 suspen5|ng/d|sper5|ng
agents; (1) filmformers/coatings; (m flavors (o) printing inks; (p)
sol ubi |'i - 1(3 Shkatt ordlded a1 dEHd %’I fa&%a Qgthaa%ﬁt t und

anti OXI antlz F]liervsesceen agezrllts }) 002" I'n some elné dﬁ%erlrlelrllnser

phar mac quila«ham mcﬂrﬂoé r¢aicoors cahelstoomis la&deshebed fonthftﬂ]dé topwvale coopeund t he
fol |l owi

15t her eo ; g”%f %!r]r%g@:?%e% TRE %ﬂg@p%ﬁg&%ﬁa&{%’é f%%cilglggﬁogg & salt

m crocr }b?tc@ ;pbﬁlﬁi H%l’[ﬂ%dﬂ%unﬁ@ll piokidel tod ﬁodﬂdqlvo@ cﬁﬂnhll‘lﬁis aRldsed ﬁﬁe (e)
manni t ol ; starch (corn); (g) silicon dioxide; titani um di oxide; (i)

stearic th@sﬁlthe(S}S)Ofﬁmmmﬂéﬂ&f €lomyployad P a8 descrikyd @JEJVQ.II n; (1) taI c: (m

sucr ose; art ame cal ci um earate p Qyi

Sy 0 RS B, SRR IR SRR BB o o ot
(coat i ngBch&mlerdks); (t) 20croscarnel | ose; (u) hydr oxy propyl cellulose; (v)
et hyl cel l ul ose; (w) cal ci um phosphate (dibasic); (x) crospavi done; (y)

shel | ac (and.gl gaze); ogﬁ\ﬁ*zsodl um car hgnat eBn I n @frbodi ment ,

phar maceut i pr ep %%ﬁ for use a| ng I Xi ng one or nore
solid exejcpie cri be heyein,
optionally gr|n|ng éh%resulflng m Hae and processing t\€mxture of

granul es, after adding slui tabl e 25qﬁJX| liaries, if desired, HNiobt ain

tablets. Suitable excipients are, in partlcular fillers such as sugars,

i ncludi ng | act ose, sucrose, nannVHoI or sorbitol; cellul®se par ations
such as: for exanple, maize starch, wheat starch, rice starchypotato
starch, gelatin, gumtragacanth, nethylcellulose, m crocrystalline
cellulose, silicified mcrocrystalline cellul ose,

hydr oxypr opyl net hyl cel | ul ose, sodlun1carboxynethylcqélqu%%, ofHeRhers such
as: 30 pol yvinyl pyrrolidone (PVP or povidone) or caltltm pho ﬁﬁﬁ@fcbf

desired, disintegrating agents are added, such as the cross- R@He/""ater
croscarnel | ose sodi um pol yvi nyl pyrroli done, agar, or algini & or a
salt thereof such as sodi um al gi nat e.

10 Compound VI

[00173] Reductive amination of 2-bromo-5-(trifluoromethyl)benzaldehyde provides
compound VIII, which is then treated with benzylisocyanate to provide compound IX.
Compound IX is then coupled with compound IIT under Suzuki reaction conditions. In

15  some embodiments, other metal mediated reaction conditions are used to couple compound
IX with compound I11.
[00174] In some embodiments, compound VI is prepared as outlined in Scheme 5.

Scheme 5.

33



WO 2011/ 017201PCT/ US2010/ 043783 [00228] I n one enbodi nent, the

phar maceuti cal conpositions described herein are fornulated into any

sui t abl e woage1fmim including but not limted to, aguecuaISerialo43783

di spersions, solid oral dosage forns, fast nelt formul ations, effervescent
formul ations, |yophilized fornulations, tablets, capsules, controlled

rel ease forrrul ations, enter| c coat ed 5t abl et s, | nhal ed powder, i nhal ed

di spersion, LV _Bor mul a 29] In furt enbodi nents, the

phar maceutl conposi Q% Efacg i ded her el% be provided as conpressed
t abl et s, F;tab t triturate rap dl y di t ablGetgoundril] t i pl e conpressed
tablets, or R(jO- coared tablet )@%coat ed, ©or filmcoat &dmpabd ¥t s.

[ 00230] Pharn'r;\fL i cal desage formESQ:an f or mul atkedoi,n a variety of

met hods and can '10pr ovi ded@ppiani ety of d(rgdbf%l eas@d@p@fd,l es, including

i mredi ate rel Eﬁase ust aNmediopét ease, and @dgl ayed mDixeaseaterl n some cases it
may be desira prevent drug release after drugoé&m nistration until a

certain amount of Tinme has passed (i.e. Xi el ease), to provide
substantially continuous rel ease over a pre rmned tine period (i.e
sustai ned rel ease) or to provide release imediately follow ng drug
admnistration (i.e., imedi ate release). 15[00231] In sone enbodi nents,

f or nul atlPUAY (b?r@mm 1¥X i Hé&tacbwhladmwlytu& fgeat inthe pIPsense obh p@éﬁrﬁp@nnd 1, or a
phar mcey rfs? ro@‘aé%B]{n@AQ i i%a'do S@{;‘S{fm@ en%ou&gmtlﬁr&%nﬁ%Unc?ﬂ iLng, for

exanpl e, ree i mes week our tinmes a week
fivestirRsuki ra&dion c@ﬂ@aomrpyo@ﬂ@edmpt&md ande sémdambodinicdss; athdamefab. i . d. ),
or three times a day (t.i.d.) admnistration if _desjired. In one enbodi rrent

t he for rﬁ}?dé%tP@)FFaﬁ‘i*‘?}W%@Stl%lS FeIaH EUEUP Jopnrpyad Kewith gemaswd topropsipound

1, or ad)g gm: eytically acceptable salt thereof (e.g. Conpound 2) enabling
once- a- nistration. [00232] In one enbodi nent, Conpound 1, or a
phar mac qot17q dhlsymacobdptairnes, Sahtpotiindk t éotfcafel with fopoum dy@pxids ifi e sohvb@t ed

into an | d ate r Joﬁase f.orm&h? rowﬂ?(ﬁ for nce a-da adm' ni.stration.
Gener al 119 TUBLERIARING hdolsHrmali Tssde smhedimets: Co tre¥iound
251, q0r lﬁhlﬂﬁfiﬁy@&ﬁ&ﬂé in‘%@ioll%n@?&i%%@ﬂn?po%ﬁhtl In*hﬁirﬁ@zflt (1% sGmeQ?d’H&ﬁHﬂéiltsz) t hat

is effective to achieve a plasnma | evel commrensurate with the concentrations
f ound t Cdepainfldas irgeted withicalsivno hydropileiimd solventitonforef Cempownl kcalslunci t a

t herapeutjc effect. [00233] In sone enbodi nents, Conpound 1, or a

phar rracesﬁli cally acceptable salt thereof (e.g. Conpound 2) and one or nore
exci pi enb@E7ANE soi¥ chibedmattA0dnpoIRd €eseshidd W Bh dichaIBRexyRAsHE h @Soldediabl et
havi ng a hardness sufficient to provide a pharmaceutical conposition that
subst anttp &y thgiceirpinegdiag salt-win sonie qrebopslimends Guvenaundd ipfragedyithiNess t han
abo 1 t.h nut es,
Ieslé11 th%gg@outgﬁ%mﬁesl&tae%% E{s%gf% Fﬁglﬁ%aq%gf&@gl S%ﬁuillgg&ngglgﬁé%él%flﬁ]an about
40 rr} nut@snp caih;ierls %a/bd afdﬂl’ﬂdhbﬁltrl]el’ iatd ivent efboabyhe @irﬁ@ﬁdﬂdglgm In Isolrne

2011/ 017201PCT/ US2010/ 04 783 t he Conpound 1, rmaceutically

accept aebogdinents. Lenaound d igtreatethiygh ﬁras(bydrfwrm}h&k)m@fﬁﬂam%e igesolvent to

gast roi nhESH Nl )dtdthg salt.

[00178] In some embodiments, Compound 1 is treated with arginine in a solvent to form the
20  corresponding salt. In some embodiments, Compound 1 is treated with lysine in a solvent
to form the corresponding salt.

Suitable Solvents

[00179] Therapeutic agents that are administrable to mammals, such as humans, must be
prepared by following regulatory guidelines. Such government regulated guidelines are

25  referred to as Good Manufacturing Practice (GMP). GMP guidelines outline acceptable
contamination levels of active therapeutic agents, such as, for example, the amount of
residual solvent in the final product. Preferred solvents are those that are suitable for use in

GMP facilities and consistent with industrial safety concerns. Categories of solvents are
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[00234] In sone enbodi nents, the pharnmaceutical conpositions provided
herein in an imedi ate rel ease dosage form are capabl e of rel easing not

| ess t harw@2o0fpw@f20the 5t herapeutically active ingredi enPCoruSecaoioiiTat i on
and/ or meet the disintegration or dissolution requirenments for imedi ate
rel ease tablets of the particular therapeutic agents or conbination
included in the tablet core, as set forth in USP XXl I, 1990 (The United
St at es Pisdinphefricxample; thediceasiond (@adecissantiegnizaten elbhysdaicel ons

i ncl ude . Or i S« l.ets,

particl efge,aqagrgﬁgl?tﬁ 55%‘%52&5‘?8‘?835%@%@&?%? g%lﬁgl\{%%égs? ﬁ%%ﬁ’arlrr’lrﬁjgghg 5|t cal

conposi tGudslirgk dod Reshimab®bleatte QIC(REn&Nbaghiser@00§pnpat i bility wi th Conpound
1, or a phar eutically acceptable salt thereof (e.g. Conpound 2) and the
rel ease [HHEY; YRV PigPertFed st mipdhraesiisy (ﬂ%_%sa]g@l‘f%‘f;srﬁr_e BRI (0 pi ent s
| ncl yde qyBidgd. CRANIES Son SHERERENDS BORRISY il S lHEgHAIhARIAAGR LR md 1| |1 ng
agents, surfactants, solubilizers, stabilizers, lubricants, wetting agents,
di | uent sherapaiitichgenti Kkss 15¢100286k sBivients mathi lopapxic poteagaleaded sowa reblto d or al
dosage form fornulations: far powder filled . capsule fornulation, they aid
P b HRaTeRh s or e 3 o BT e RV RE SRSl el Bl doing or
tabl et figmithalks &t nddaBYe BNEUbRxIAN® shalklset remaining intact after

conpressi on and hel p assure bl end uni form'tédpri or to a conpression or fill

step. [ dow8n]Clpss ssreengvbdeihresatosbe avpided, wehidedwsagns; tabomsteimelilodés;up to
40% of bj nde | 0, 20s . odjiments, .t.he, binder(s) are selected from
st ar@heg1 ,’ﬂgifélclaolr %ahapngv?’gg(ﬂghﬁg@gi urés lt)lrﬁ%céli??rfb%tga%eel | ul ose such as

m cr ocr y6d18d]| Bxaenpta! If 198 e, sohydisaxy pcepiitrileediytob&ekhd) Ichesfolmact ose, or
sugar al cohols like xylitol, sorbitol or maltitol. In sone enbodi nents, the

bi nder iycloperanrybidisploraetheng, dicklorgnethanc, |l 3-digwthogieibancnds, the bi nder
is hypr - 0. et If]?)l [ D r ggﬁ i el s of
20- 70% %%%lggdget%ﬁn%(bm%?tﬁﬂefo ge lg ﬁﬁgga%%g%ﬁ Ie2 nE;ftor %{hgf?lb%gmﬁ%%%@\rf’ usage
| evel i rfotradhiet, Hoaamy hathanok 2viacthesyothrabh edctitilb@gl kecarp medsigoloheedne,

granul atjon, roller conmpaction, or. usage_of other. excipients such as

i1 1Br s Ny pyrelichnes BHE B ais dR¥rgher. B Rl tqt Q%‘Qﬁle%?’slp]e?'si ng agents,
and/ or vi};siaeRJctén 8RRk ALig agents include materials that control 30 the

di ffusion and honogeneity of a drug through liquid nmedia or a granul ation

met hod dn01B3]ePldssriesaiaunts, whichqrossestvodiorantysincludesmeagand.sicaose ahaold, i t at e

the effectivene of a coati or erodi tri )

b0T1 01 Sbibeal TRuahel biS st S iR fulhcr K cumsnen dimetiyle
conposi tdgu@hxile, d‘tl@dhiol,ieﬁﬁ}rll @c&ﬁ&%l%ﬂ_%ﬁféﬂ Byl Coramke reufié h&h%téﬁ@] ikotfd?yl
honogenous bl end for capsule filling. [8,0241] The term "di sintegrate"
i ncl9desicpigtchispprepili asstatai ety apdatdi Bpwthyil-d rbuygnol, tectiidstigbkdteran when

i si nt eqrePoRBFRBIELERHLIR shosach R TPl PRrTRRCE P 208kt ance

di si ntegran acil’'ita rea or sintegr

| n sone wepadedeR] sd tomehydsqfeenh, solid oral dosage forns include up to 15%
w w of disintegrant. In sonme enbodinents, the disintegrant is

cr oscar riIpY decsidygl sphventsinagbrhiharnasratical ipgredignts (APbypegnatedragpicum st ar ch
| | at i i i i h
gl ycol at g, rfac%r@%?%\ﬂlquﬁ@gme [cc%%fl’rﬂe S(ﬁ%xg%&% @Gs%ﬁlgfe@%%%& pgpga;énﬂp such as

| act ose, cal ci um carbonate, cium osphat e, asic ca osphat e,
cal asummsaruffateingnedmiqurey sApdrbpriec sdtdtiohad ¢he itdntfonsie yavateis of d®Xs r ose,

dextrates, dextran, starches, pregel ati.njzed starch, sucrose, xylitol,
act i t ol ManeHNG ,eygeﬁfﬁ@r EiptmiBg GTaTAF R t5s MR asm%tfm@ﬁatyg@%m, and the

like. [ Q@%ﬁlt%zl The?&Br 2 8R&6Ivent 98 chitibhi§ardndetd 38 HRS§niiRtif prddRgohydrate) . In
anot her aspect, the filler is mannitol, or dicalci'umphosphate. In another
aspect, [00185]flnisper cinbodmmmis, odmpediteonscpinptisingisalées of Compound 1 comprise an
organic solvent(s). In some embodiments, compositions comprising salts of Compound 1
30 comprise a residual amount of an organic solvent(s). In some embodiments, compositions
comprising salts of Compound 1 comprise a residual amount of a Class 3 solvent. In some

embodiments, the organic solvent is a Class 3 solvent. In some embodiments, the Class 3

solvent is selected from the group consisting of acetic acid, acetone, anisole, 1-butanol, 2-
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15cel | ul ose, dical ci um phosphate or sorbitol. [00244] Gastrointestinal
fluid is the fluid of stomach secretions of a subject or the saliva of a
subj ect avDeptignadoladm ni strati on of a conposition descrchas26ie0ed’s3 or the
equi val ent thereof An "equival ent of stomach secretion” includes, e.g., an
invitro fluid having simlar content and/or pH as stomach secretions such
as a 1% sodi um dodecyl sulfate solution or 200.1N HCL solution in water. In

addi t i orbutasiobugit eectatat ethud methylptier ogpyng, diragthegybietidepheaphathel buf f er
t 0 d

o7 event gl nft bl obHAE SANCS. RN o b E, PG ACTRININT abctRtl

aspect, rﬁahyldaceWa&I, Jdanghygel -bowana, mbhlylede/ &bout, MetRH%obhtwl kaowd) QehetByISPo W w

of lubricant. |In another asPect SO|I oral iosa forms incluyde out 0.5%
25 w w tR5oRANSlPPeAtane,lypaptanel.| LIHPP%?Ht ~PIODH GHTOIP AR AW WRydrtaran; pe
solid dofagsec eﬁ{bﬁﬁm%%cfﬂet@lgss@%%éﬁt & ds% cf'ci%dtffb“r‘n Et‘ﬂ?m&{atéal @FHLP?I ace(dt@C' udi ng
an inmedi ate rel ease tablet, an exten rel ease tabl et sust al ned

rel ease ttla{bluaﬂme‘duymﬁtee,rheptaanoas@dopembl and cthagels pension tablet, a fast-nmelt

t abl et bhi t.e- ti t abl et d-di t t b|
Lo ervedBufef shmg Mg MeldmoSinia (RN SLl 3 b daigige ar' |

packagedjcRRWBRS améunt b REHSAR 8o RENT BT son®y erAbddhERE MBS GANST QIMERINN 1 ida
capsul e (including both soft or hard capsules, e.g., capsules nade from
ani mal - d;edluue@ltg(el:e@@mp@md@)alntsomremb@dlm@mthemrgampsq»lmxntes chpsubes”),

sol | d| s on mul tiparticul ate dosage forns, pellets, or granules. WO
201101 /U82010/ 043783 [00247] In other enbodi ments, the

phar nac qmtlmq ah ohebpecatticaltios Co fpbbﬁd il & ancafiurd sPoWdeIssiumnsaBl lithlundtdier
enbodi rrents t he pharnaceuti cal rmulation is in the formof a tablet,

i ncl udi riglann sHbmagnas Bk mmanippeli dioking sile asonaest eyl %&F@fﬂaﬂbﬁ%l ly,

h I
R L
f or mul atmbmrgmlmtmrﬂyﬁn@shlu in dnaospedt, tihblszﬂeof (Dasmfmurd ltlatalsedmrn :{a(]}0248] In

sonme enbodi nts sol i d. dosage forns . tabl effervescept tabl ets,
and 'CapdPf1gy n&ﬁ@rﬁméa Isggpe ﬁ?rsepwg% BFgng. OHFPOéln%aWh%FEIé‘J fcally

accept atﬂo&p’é@'ﬂ%n tHRpas a(c%t&tab@a[m&% df Lyt tlae ANEssQhad ot PHaLRBCRUT i cal
excipients to forma bulk blend 10 conposition. Wen referring to these

bul k bl eth@lscdmmmssseﬂacmrm 1Redogtmeyetband, tacate;mtréarwhﬁl hattatthe Conpound 1, or
aphar cetic I ac t her artlcles are
i Spor cauryar RS HERI T bl Rebpbana Como SR iR et eambalRit o |
capabl e c@hlpbsrﬂneﬁs é&ﬂﬁisﬁﬂg @é&hﬁbuﬂddzedvuef&@t&%aipbyﬁnsﬁ tempHye aURtdctars age
forms, such as tablets, pills, or capsules. In one enbodi ment, the

i ndidi duaounhpf sodiernawdishds ks thas bete 5009 np@ohwemg@rtw icathod Being kst egr at e
upon or %on{ %91?131&4 S rllsnﬁj o eﬁ&glt whW!reuEI th%I cie e% anﬁ'ou(%llfI of Eo[rfbeglg }fg?&t these

fornmul ati OAS arée na eonvent ona ques.

Convent ithfradboue sH0U mﬁ:scssnndﬂmﬁut a)(m) pan Ness @Eanaab@QMOoqipng Mesothanebb@ds: (1)
dry mxin (2) direct conpressi mlling non- agueous

gr anul at30 gﬁpp(rs Jesgihan gbei 099 pom, leéfrt @)ﬂbqlﬁépaﬁpms%le%t)ﬁgn abqua dA%Epmet  al .
The The%&tﬁﬂ%ep[ﬂ%ctl ce of Industrial 20 Pharmacy (1986). O her nethods
i nclude,~®e.g., spray drying, pan coating, nelt granulation, granulation,

fl um:h zqo1bgdJspssayhawysengtat, tledatlowmg(temng. usewtrmtseipphcmtonngﬂudh@rtgent i aI

coat i ng, rayl bl etin extrudi ng and_the |ike. [00250]
Conpr e &?@%&avath&dg‘ﬁa@% EivE" Brlear B e Beid 1%@8?41@ bul k
bl end f qpaylRifl @RSy ARFHE LPKAIBPOMEns, IE HRUIAYSHRROH BRKS the ORI RRS €d
tabl ets which are 25desi ghed to dissolve in the nouth will include one or
mor e f| aphanal referanfentlsss the contbrgrelearly dictates otherwise. Unless otherwise indicated,
conventional methods of mass spectroscopy, NMR, HPLC, protein chemistry, organic
30  synthesis, biochemistry, recombinant DNA techniques and pharmacology, within the skill
of the art are employed. In this application, the use of “or” means “and/or” unless stated
otherwise. Furthermore, use of the term “including” as well as other forms, such as

kRS

“include”, “includes,” and “included,” is not limiting.
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enbodi nents, the conpressed tablets will include a film surrounding the
final conpressed tablet. In sone enbodi nents, the filmcoating aids in
pati ent cwopbilamem®i(e.g., Opadry(r) coatings or sugar c@eaTiusg)Lo/ofi78in
coatings conprising Opadry(r) typically range fromabout 1% to about 5% of
the tablet weight. In other enbodi nents, the conpressed tabl ets include
30one or nore excipients. [00251] Provided herein are pharnaceuti cal
conposi tIPYAY The tein nphesaeccytiedyagecita erexcipiente hascsap pered, eefersidinat i on of

an active_ingredi , . r : i G 4 t I spl or
prodr ug THEP S 82k eaftor ARDR, TRGR U Blhording SRR N BeiE pan MroGhe |
core  usgkmgetconkehtllonaprocaiingtthe agiverphesssestcan thgsediae QNBNtihty acfoahi ng t he
core. The tablet cqres can be produced usi nq onventional granul ation

met hods, SUFIe ErdpIRistRitondp adnamigala filpng 45B7ET 4RF PRIBPRLIHAAM &S i nuti on of
the gra ft gqu]ig [ OF : t 2] Further
pr ovigde(r:I]ELH ﬁg[?%(%ﬂg%% %ﬁ%ﬁ%eut (E;Izlitﬁ?iﬁg{ntggg%t%éﬁg%cﬁqgrﬁogFg?bg%%gg%zd dosage
forns, whragatctbodedind bivlogindliacavitoor debirahpmptitieeof thgicedpewntd, (i.or ARI), and

phar maceut i cal accept.abl e sal t.,. .sol vat r prodru her eof ; and one or
Tor e ol b AL NEUMTET Fuig- ST BeE, S Spoiestio PL bl PEhEEiuiNocage
form Thﬁd@ﬁﬁ%[@&ﬁ@l@gicﬁ%ff&%@%&%ﬁﬁg@inad SQcteOERh&McNRth8Y 8pdR control [ing
exci pi ents. 10[ 00253] Enteric-coatings are coatings that resist the action
of st onmempaoémds blthe ¢gpmpodiven wrwhick itns egntzined.i n the intestine. [00254] In
one asp the.oral solid. dosage. form disclosed herein. include an enteric
coat Tnpatnentadt Bhudlerfist RRRAial S FrTEPe SFRkEe hEf piRnge

cel | ul osksiaaEbialogidahidtiaitioe dediRt pydpeatssyinabareraitvaanats, anamids copol ymers;
cel lul ose acetate succi nate; 15hydroxy propyl nethyl cellul ose phthal ate;
hydr oxy @repsndrethyameanbedingrs e Bl is Congionnde e Py ip ) agEEe at e
succi nat g) . It E I :

met hacr ﬁ%{nel&(r%%%%aé@y rgi/r?clﬁ%ﬁg%i)g gg%@ %I?chefﬁso?r Bﬁéﬁ*‘&% r yH% h?elcce t&blc%ss g Itlileﬁ%Orfs ,

cel | ul oge.gaCeimpbend Bndithtapusiticel graiter thawl QHit frehtat thau 865%4, grepter siayirddls,mal ei ¢
aci d co- pol rs, ol ynethacrylic acid/acrylic acid c | ynmer ; hydroxyet hyl
et hy!’ celrifdEe %f’n@h%yﬁ%f%%haﬁ?é%wﬁ%gwgﬁ% - B ) ﬂ%%@é@t%%%%?&ﬁ

succi nat®.or Gl iiros®, aa.hatific LAbSARMALORBL Ak@hErkiAi§ bY hitvd ftRaceafigl | ac.

[ 00255] AN enteric coatihg is a coating put on a tablet, pill, capsule,

pel | et , ibgadiengdiyl@mppand 2civeh aguoty sfqeredtatthant 86egmater s 8dlovereateri | it
reaches fhe || intestipe. 00258] Sugar-coated tablets are conpressed
b ot o bt PGt T RO fgeatss e A5 o LR THEy He BRI NG cover s ng
up obj ecirbpaahheodoast es or odors and in protecting the tablets 25from

oxidation. [00257] Filmcoated tablets are conpressed tablets that are
coveXled (10 Eherthiny “phaympccyticdlicombaratian et used Sericiib meappa prodagt thatirpswlts

car boxymtmoteC R oo eRuRE b hoLbE oho s BB S B8 8 ©

pht hal at#d nbhlfikcg @ainbiigtibieNthSadtive i@t cieMEHcatrnt Mt @icdoaibisdtioss nkéns ugar
30 coating. Multiple conpressed tablets are conpressed tablets nmade by nore
t han ondh&dhpraiysipgicdiget.e g iGameynad. alereaganbsrebeth admenigeiedde goat ed or

dry- coat . i . I ted. w wat er
col ubl o, e Bl ol S KRR RO Bniy R 0FLR I €O AT
di sixt egoathimtioh’dmehmsthat the hctive ingkdiass, €. g. Compdpadrly agpd o daragasiy, are WO
2011/01;@01PCT/ S2010/.043783 00258lF | n. sone enbodi nents, the

phar mac GRS IIRBALIET G SCRIFHG PRfdtes rehe sHliancpysly.ggnourrently or

sequentially with no specific intervening time limits, wherein such administration provides
effective levels of the two compounds in the body of the patient. The latter also applies to
cocktail therapy, e.g. the administration of three or more active ingredients.

30 [00193] The term “pharmaceutical composition” refers to a mixture of Compound 1, or
pharmaceutically acceptable salt and/or solvate thereof, with other chemical components,

such as carriers, stabilizers, diluents, dispersing agents, suspending agents, thickening
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formof a controlled rel ease dosage form As used herein, the term
"controlled rel ease" refers to a dosage formin which the rate or place of
rel ease oWvothe/@eiiive i ngredient(s) is different from tirat/uskolandi7asredi at e
dosage formwhen orally adm nistered. Controlled 5rel ease dosage forns

i ncl ude del ayed-, extended-, prolonged-, sustained-, pulsatile-, nodified
-, targeted-, programmed-rel ease. The pharnmaceutical compositions in

cont r ol |agants Ixs ity StvadBe Prrmgcatisalmoapesisign fiagilitgtes adminigrajionPf thsdi f i ed
reIeasecggﬁ%ﬁﬁéupgglgﬁbmods including, but not limted to, matrix
control l'ed rel ease 3eV|ces, osnotic controlled rel ease devi ces,

mul t i par[piie4]l Adrainisdratiowbf € dorheihedeeo fgents &8, ustdhereixnc mahges idsiniksratient eri c
coat i ngs, 10nu|t&%ay rgd coatj ngs, and conbi natj.ons tpereof. The rel ease
rate of AfHee 2gepis Sdrbor b sihelespripanign b TR BRI WS MEFFPY HiMGTCHY RIS

par tisCl GnlZEs if ARRBACrtdHARAEHONt A 1LATEH Ghé dghease compositi ons,
controll ed release conpositions allow delivery of Tan agent to a human over
an ext erloads] per i‘dkiyld gravuprefeactoandilipbaticchyarqprawetgeoun. Thd ajlkybimolaty isSuch

rel ease .rates,can. vi.de therapeutically effective |eyvels.o agent for
i ot ot R L. it § AP HREBIL e bcaey Emiet Spdr ot by 18

phar mac Qine@kgect, AR RAAS & scleel i aRthyP&ihRASropf1, Is8FIBPTIS Buthl, Woba 1 ftek- many

i nherent benefits that are not achi éved with the cortespondi ng i medi at e
rel ease titdpeanatli mepentyh hoxyd, etbpwdtpropaasit, edyl beteny| ewdwremiprysiobuhs of
Compound_1, or r maceuti.cally acceptable salt thereof, provide
ther@ped?F%QPF§€8§$§§??§§nﬁgl3#%‘of Compound 1 for an extended period of
ti me andodibgreRyec2hlpinvimterders @Ngeimeait itd iOmepnaibiagM Oghtlaf ESROARE .

[ 00260] Del ayed rel ease as used herein refers to the delivery so that the
r el ease "BeROHEC g BRIt esraplhy. svespshemairy yWiiRe MFdCa spechre@atogswhyn t he
i ntesti repdi . B el . onplished if
there han BaLd haBRs MRArRbR b, Sl B b e B BB ot & he

met hod fspectebmhay, OISPREB Badethbd 11c oy (I0G gudanceQd@Infsr shdulidatie: 75appl ied to

a sufficient thickness such th the. entire coating does not dissolve in
t he GastWiicastiasedu ey erghé?%ﬁngéf%ﬁ/f%[ fon s ARV EE0cHINES ve at pH
about SJQQQOQQQ%QZ(kgg%@@jqkﬁysone enbodi nents, the pharnmaceutica

I vi ded h in1s i

conpositions pr erein“1s in a nodified rel ease dosage formthat is
f abri cat/ed9Tsihegern HadceptablcOwithatdped to elfemsdataey cerepdsstam, oriingradianiets at i n

"Encycl opedja of Controlled Drug Delivery," Mo|J. 2, Mathiowtz_.ed.,

300 | ey BT6BGF. FEGDEH NG e SRBG B! B! ShEh sEB stk 1oELh S Bimosi ¢ ons
provi dedyBREEIIng feadedrodi fied rel ease dosage formis formulated using an
erodi ble matri x device, which is water- WO 2011/ 017201PCT/ US2010/ 043783
swel0abl 80198 B thyines, “chiectest ampouat’ per ‘Fnesareuticaily eiichye ayppuHétas esgblhgyeigr s, and
nat ur al | currd-n | r Jvative ueh.as. pgj:ys i and
prot e nd e GBSO AP SR o B AL ALY bR SN PR A O 598 o

i ncl udesondmr ee6f the SP@ApioRAG cFT@hd digdas®Or Sind@ionSelif €A% The rdshie csi Berach.

5[ 00264] The pharnmaceuti cal conpositions provided herein may be provided in
uni t - doJagetiPB pRd obllgviationof ghcrieig ey MRIPIRE. OTI9ATICS 863 difease oAl OHer ysed

her ei n, : WA ol t i |t - icn kEn to
aman aron dep R AR bScl SEER Po RS Rt Aol AbRANED 17,
Eachsuniusesdnsiee aonimiofitheaoptpesiébe compeadng aaompdyndods didedosad herem required

i ngredient(s) sufficient to prqduce the desired therapeutic effect, in
associ at'f @?Pwe_t helipeally Sﬂ%ﬁﬁ?%_ CORFAF HRCSTT &mpteaxsrf iy, heprpially's.
Exanmpl esfRWhodRs ﬁﬁﬁldEQ,rfSiﬁeﬂaﬁ%(llaéﬁ g?réﬂ?&la\éﬁgﬂ?l dfechRackaged. Tirllelgyand

capsul es. Unit-dosage forns nay adm'nistered in fractions or nultiples

t her eof .amoumtiivili p¢ eslehoablppscd on theipartacupir pradritfagd dfc dishestt licve | It inintdedtamige
forns p ed.in a sipgle container, to.be adm nistered in segregated

ni - dodbto R SR BT lase SRR bR B R Bl P S et s B o6 o

t abl ®t s sbjceRBE BRIk RORG@Dbollsh O 185, LEPRELAEBEeral BANEBH ofMIPT | Si ng the
Conmpound 1, or a pharmaceutically acceptable salt thereof (e.g. Conpound 2)

f or mul atsublest, esonilitied bhagdicatedy e ooy af the conslifiorebauintreaied, gnd thsr e
h i i Di £ . , i 3 » f
phar mac %H@%&%{tgfﬁgp?%%ﬂ@@@(jmgaﬁﬁ%ro%e e%%ﬁ&n%n?%ﬁggélg:p aRERALRDy Tor

exanpl e, n or “a pnarmace y ‘acceptabl e salt
t hereof (e.g. Compound 2) fornulation and optional pharnmaceuti cal

excipients to forma bul k blend
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20 conposition. Additional enbodi ments al so conprise a suspendi ng agent
and/or a wetting agent. This bulk blend is uniformy subdivided into unit
dosage pawkagiwg7mn mul ti-dosage packaging units. The tecwUSaomofe3783 neans
t he honogeneity of the bulk blend is substantially naintained during the
packagi ng process. [00266] In still other embodinments, effervescent powders
are prepared. Effervescent salts 25have been used to dIS erse ned|C|nes in
wat er f cﬂm%mam Arhdivsiuplgasois deprmiiod eisivgiechaiues sueteasyr dasalceslagioncoar se
powders gontaining a medicinal agent in a dry mxture, usually conposed of
sodi um Bi'c rbonate, citric acid and/or tartaric acid. [00267] The nethod of
pr epar at[mnm]ofhettlamffcb&fdmﬁle@mongroaﬁwlﬁ& glesed hbeth, hermeant en@lcoypasshr ee
basi c processes:. ulaélon granul atj on and fusi on. The fusion
ot hod 146mgn e AR ﬁap%tsc&.gew Qb anSle HiEHcd areredsd & ent
PO S indibdSBOHnth exinRheth L ith i A dARUANdRRFrIPLAARS ALy ilttpaed Tor
the preparation o gr%nu les, the fornulations of effervescent salts
descrlbeduheﬁedmunﬁmnoner@nhad&neqméﬂhﬁmtamso prepared as tablets,

accordin chnol, for tablet .pre ara

305/ 01 IR BHRISEET S lshe RObSIATE s vt ARG TR lodngess A HI"
granul e d%@ﬂ%rp%tdn@y' or di@tibr 8l dvdiddakresd TRSs, hﬂregﬁl@ tYRhhBCAHRUh AL QA oPr oCcess of
tabl et preparation include nllllng and S|eV|ng of the ingredients, dry
powder rths&ap@tlcwe@ntmb@teﬁ?g efreanuatdfon to dmbﬂgy émtnwfelamr rgelongi ﬁm@er inn
vari Qus enbodl Q er. x0| i ents of
Ve Mhariagiel Biten (B e fRIBPahLARab Sy Refrehayl a8 AR sRPat cu

[ 00269] elﬂ’eyngmﬂwm,t 12 DisddheddiM B8 fEORMESSIUNY ade RIS Enlitinkd theeffeeta a rough
tabl et or "slug" on a heavy-duty rotary tablet press. The slugs are then
br oken dﬁoﬂﬁfﬁw§W§Wﬂ1%¥mb%W%¢%F@§$ﬁ?nh grinding operation, usually by
passage (hHALAR @ eSE LhAtLARQAML AL J08. A whaal, steps Tncl ude

m Xi ng e po ers, conpressing uggl ng In |ng (slug reduction
10 or gr[ecnui]ak i ‘mdabolNe” w4 cirhpelerd disclowod dtngireis iasiciimatdlewd dhat compyuraf thathe

steps. I.n_so nbodi nents, the fornmulation is dry nyl ated w th other
oxci i erit ORI pHED dhesamRegn ﬂ%:’%%?tag%lﬁ?ﬂi e “ssiivbefiedbedidon “Heft’s, the
formul atBl&B%i!cﬁhagéiFv@ deQvahRr a% Qh&{‘ﬂlﬁt Rfforhpa v&%&ﬁ@&&‘gﬁd&ﬁ'm fornul ati on
after they Rave been dry granul at 00270] In one enb ment

pharnacauﬁﬂmﬂhe@ﬂ@pmmaﬁnnmé)ﬂhﬁ@hnamandxédeﬁPa$hyﬁﬂmuﬂmde&mﬁpm&haﬁmbf

capsul es, made of Ia.in, ) |l as so t,.seal d capsul elatin
and s priasprerse MR Gne ot FunsfOofeiveR eSO B e ERpoa e B ne
push- fi tencpRsY LGSV BhrfictBLsASTah¥EisIcREHRE L h Drdhisael Mt Wneywbd Raf i | | er
such as | actose, binders such as starches, and/or | ubricants such as talc

or r?@gnd’gDWESP@‘aﬁmt@C&ﬁ@ﬂ aligptionntsl 4 ompauadi Farzapmple) eytechsomaBddd ment , in
sof t Cap%%é'lyz%s Qgeta%EI Yidatt Oe”J%l%Uf“c?ucnaE Ceadli SW1¥1FG ur?qmesc&‘ﬁﬁo%ﬁ%t‘é in suitable
as°ta Py o1 5 ,

201 i qui itdd parafiin yet hyl ene

gl ycol s. ghhdilr@qmﬂraﬂsfHﬂaseh uamg caamig@athmhsfeﬁéfadw dctizgted ghic roattdeid mbolecokcher
enbodi nents, the fornulation is placed in a sprinkle capsule, wherein the

capsul e P §r0§Wé1CIa(1ﬁ)9é‘615V\HtﬂhéU@) aICt)lmJ,s capenylic rddopwinsg aphiree Nepbyshygrowps
sprlnkl I s for oral
i ni st B Lo EReR e fioh 1ARkEormarion ol fctoiin s kAGBHIGH tRED CPT o
[002%2]]anﬁmmmnﬁuﬁﬁmmﬂaﬁﬁhmamhmmmﬁnbﬁdnmajN&Gﬁﬁﬂ&hﬂ(bﬁ%)dn@narOV|ded
conprisin ound 1,  or har maceut i cal | y accept ; bIe sal.t thereof (e.qg.
Conpound Oﬁogﬂ"%ta}%letﬁé%%&?s el asapands dlchsulbeeh st 5%%%%%%3 Bht for oral
adm ni styalihidfRattdh & coHBbEds to hhoQEd GAROGE BBALsue SABpIEOFHOM AL hoR, drsoya powder
and/ or granul es for suspension, and upon 30adm xture wth water,

substanUnaﬂmyomnf@mmnmsdswﬁh@@mﬁwusﬂmbtaﬁn@dda@@@@ﬁ@mhﬁﬁgubmgn3|on is
"substantiall uniform when it is nostly honogenous, that is, when the
suspensi GAPY %%nposed of approxi mately the sane concentration of Conpound

1, o a WPoHA 0L 8k 2R BT YR A& R4SiABB eans to interact with a target either directly

or indirectly so as to alter the activity of the target, including, by way of example only, to
enhance the activity of the target, to inhibit the activity of the target, to limit the activity of
the target, or to extend the activity of the target.
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pharmaceutically acceptable salt thereof (e.g. Conpound 2) at any point

t hr oughout the suspension (USP Chapter 905). [00274] Liquid fornul ation
dosage fowomofieom7mnal adm nistrati on are agueous SusSpenPCOMAS2@0/083Y83 aqueOUs
suspensi ons. 5[00275] Liquid fornulation dosage forns for oral

adm ni strati on are aqueous suspensions selected from but not limted to,
pharmaceutical | y acceptabl e aqueous oral dispersions, enulsions, solutions,
and syr UpR041Sehe tergn gmodidptegh appsedihereipdelgey toganplacwe thehreracevitheal

Technol 3 . (; o] i g F i Compound
1, or aq%ﬁ? %rglgg@??%lgﬁp}ndg%@%ﬁa? I lét%gaé?l?ngt ﬁ%lﬁggfbtut gﬂgél%?@é]%%ﬁ%) t he

l'i qui d doseagdohosfim dgboisuael anldtaddist.i ves, such as: (a) disintegrating
agents; (b) djspersjng agents; (c).wetfing agents; Qg) preservatives; (e)

Vi Scosi ;l@ﬂ_zaﬂr%}?éﬁ% 381 8 %&eﬂ(h@p%%tr TG 2BURELC SHG)3SRIRUBPIRY 4t s;
(h) ol il chi- i 3R of RIBANGH AN LY USIBRBCR! dooclklOABlorbld fllersa
enbodi nent, the aqueous suspensions and di spersions described herein remain
i n a honmegensuis tbt atlk Anapodsf mmed's dizmctob pf WSkhdolgaptueig8ddb(sufloas at | east 4

hours. 15 The h eneity should b eferm ned by a sanpling nethod

Cons: 5t dRP I BRGNS & HUCUPHTIY HoBYBR G RN 1 o |
conposi tihRie] THE tee “ATNRAITE AL uscd RGN 8B 18 USREIB&IIO Sudhasa@oipoRsdded into
a honogenous suspension by physical agitation |asting |ess than 1 m nute.

| n anot helricle disodishesninhibits, erprevanss e gpieanseiomoihsr melesulee titkeattiviy of a
homogenous. SUSRENLAT MY BN 3l AL 7LiRD b ARh A8l SRRl R, d5y Seo0nds.
In yet anotner 20 erbod; hent allaé%%ous S s%e iR réisdgpeﬂded into a
honmbgenésnpetis pensadhishy upbysptitive agtag@tiito pattas bidigsts @sbinkbigfaghigeconds.
In still another enbodi ment, no agitation is necessary to nmaintain a

honogend 42871 epreraisive paigaerysts feversad e bd tpireaspredfiposing HRdIng site §cHEE i vel y
take the. i qui - .
pﬁafnac33%?%&*?%“%@%@%#3@?§@§éf¥%gﬁé$%ggh?gsﬁgv%gﬁgggﬁﬁg%%$ ?; Sresent in

25s0l ut i[er2e8]i Nors tapensivo anapomias alsd noeneasariosdiicemntgorntiste) Hind)to d
conpositjon is aqueoys..[00278] Liquid conpositions.illustratively take the
f or o diSTeH e hife PEYiniee 14 G %‘@ggamstcsm%@e&,a%?n X tEﬁafF‘FFQ&&YH el 1y
accept abfigertld %% ;ﬂ?er. %B-c@ﬁrp@titi%a[@%&ﬂﬁtsza& ndt %oi%gt%%mh ddonRA #F HRARingl N

) 1 .
suspension or b I n one enbodi ment, the liquid conposition Is

non- aquéekheshoupd aRAS4nistn mapecsmitbodideerased mifemigmfeorgosissioetini Brepbs or

el ude EPBHYSSIEDI EBB P SiGn SanesT Uoer Bussr iAo Bt
hydr oxy picapatlon#icPieGgbhivl K18&. and wat er -insol ubl e pol yners such as

cross-1inked carboxyL-containi;&ﬁgolyners. I n one enbodi ment, usefu
conpdsi tIPEHY Gneospetinps dnfegoaist nihagionecopyicliftes antaganists imghgtdheyexanpl e

rom o TS G AU R PR RO i o

pol ycar ppdihg sit@cryl i ¢ aci d/ butyl acrylate copol ymer, sodium al gi nate and
dextran. [00280] In one enbadi nent, pharnaceutical conpositions also

i ncl ude [HR&01drartiad pgomypss 4k dpdinphas drgenviichy iy &y ichepterg Bnely differdn the ng
acids s i [ [ Ll 1. i rochloric
ot da: BRI R e A b B e e e
sodiasm caltivmghtley soeganists iphnat egonswdcanmcaaed admpetsiod antapdmastiitee and tri s-
hydr oxymnet hyl am nomet e; and huffers such a itrate/ dextrose, sodium
car bonat@@lﬁﬁéﬁrwﬁ g Eﬁﬁwsé B HFORHRTEN ik ?‘Hf?%?él?s_t dRCRIITPSUESEs and
buf fers an&rddieldsdeitt iBorddlc RN pRAULERioh QbSEH & ®1tA tRHuATgbli® alone. |
conposition in an acceptable range. 10[ 00281] In one enbodinent, liquid
phar mac doi2idaAn gorposgenigren Ahencifasty simdargnen@entagonist, bafl dagsds dastinghsptnt

required to bring psmolality of the conpgsition into an.acceptabl e range.
Gooh Serr SR CRTRLE! iRt CORrTRITIE et hatabhs AR iRt ke "o
chl oyl deyr baédl hetdBty s GavdRbErse BESAHE wIRBIPERbALEL 0B BRIPRBRLE bindigf at e,
thiosul fate or bisulfite anions; suitable salts include sodium chlori de,

pot assi wagpeisisdikic declassigal antagonisb Hut mhibet the bekaLizativyBy lof §i¢lrp¢apéorand anmoni um
sul fat e. %@l « ogdi ent r utic i L. |
include[g%gﬂor %%#g %@fﬁﬁ?@a ?%%% ?gggﬁﬁgﬁgﬁwdj%ﬁ%gﬁ§ﬂp%%?§0?§§?£%%?%abIe
pr eser vas b \hWamah Nalaudthen®pest the mammal is a non-human primate such as chimpanzee, and

=
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cont ai ni ng substances such as nmerfen and thionersal; stabilized chlorine
di oxi de; and quat ernary ammoni um conpounds such as benzal koni um chl ori de,
20 cetyl tworretiarmmoni um br omi de and cetyl pyri di ni um cirCoriESA@0/0438238 3]
Still other conpositions include one or nore surfactants to enhance
physical stability or for other purposes. Suitable nonionic surfactants

i ncl ude pol yoxyet hyl ene fatty acid glycerides and vegetable oils, e.g.,
pol yoxy ethgflappeandgoynkey dpesiesn Bt ef aspatidhe slammal pya fFomyeaigelisugh aneattle,

al kyl et I ) I 0, f; I

251 b02641 8 AP ek oP SEME rid G ecr i P R Atheshian A5 AR o, |
enhance dolgeon @alln habspett, jhewhanmal 8 guaboeatorySuithab ire lwiiig @dettansush ancl ude,
by way of exanplg only,.ascorgig aci d, tocopherol, and sodi um

met abi sUPPi e and g 8igs: 31 tBaEkenbodi ment, aqueous conpositions are
packaged,d,mSi + » i : hve

mul t i%pl gg’%@%e H?g%@g%ﬁ%ﬁﬁ%ﬁ?g? ne s&%}%&gg{ﬁ§lghtvﬁ%0ﬁﬁﬁ?%%g\s{é&?/at is typical
t 0 i ncl yhermagenesdly\aatdpablé sultdnd/oc colyatsithéroot, d@0286]s dahvsedenterttodi nent s,

aqueous pharpaceuti cal. conpositions do. not in d reser jve .and are
aed v T bR IRE 5 A g D2l s 4 b5 St R B 0 as Phe
[00287] dridg $/RBE 2 &AREEE HiSweRANEAY S5 RNGIHEREQLL 18P, BREAPARbI @95). Ol ude
one or nore solubilizers which aid i n enhanci ng the bioavailability of the

acti ve pheavaddulity cefersitadhecitarito whishdamepoantddpmephasmaedvdicabl agseptibler i s
sel ected from Lahrasaql ut rol (nac el s ol axaner s nd,ot hers.known in
the Grt ok ThER R Beisol e OB e sl RUBANE Bl M RLREF i ar o
benef i cigpbsitioh etakedralle by edrpited ® ihRi@AbSs injeetién.t han 2 years ol d),
children under 10 years of age and any ﬁgtient gnoua that is unable to

swal | ow [BR14Ingeeqd Rlaymaicancantialioya e do the. concentighosgpmpeyndgy hde #ic or

subl i ng 1 0] I i e i .t he
forn1of%?%%%ggéﬂk@%@gﬁgggplggjggﬁggggﬁ%hﬁ§?%80qﬂﬁgﬁg nggﬁfpgnalaﬁéﬁ%%r (see
e. g. U Sorhadund IGhwsvard sAH] A4y bdyadb sultPlets, dnd &byasRbilitpnith 5espad&r, td 36) .
[00290] In one enbodi.nent, dragee cores are prepared with suitable

coat %Snggnetﬁeﬁwm@%aamﬁ@ge%sc% ether T&F@ae@w&ﬁn@oﬁn&n@e&ﬁ&%%@ bleedi, which
opt i onal 1 ¥nG0Rh Akl 88 A BREund Bl&ricsFRInY Mﬁﬂgé’étI%‘c)’édb?édt.i%@wis&afaﬁf%ﬁ’%chgd ,

pol yet hyl ene gl ycol, and/or titanium dioxide, |acquer solutions, and

sui t abl esongganinn doimactonserdratisn (V.er)t orrfin wrresch haxiower @adodcorenntratoypest uf f s
150r pi nts are added tq the tabl et r dragee c Lngs for .

Fdent |1 Qs ah R S5 Gist Db oar R En e SRR AL e SEYHE S iESmpound
doses. [19Qg§ddt. bhic BAlVAriRBilHN deb& QREbAiMakt, TR AN0UAT hdcBSsaryaBGoRtRhRIgNt S

may serve several functions, 'even within the sanme fornul ation. Dose

Aot s théragvisellpheffectiye amopniz ofhoappiedl Myrigsdeapsaird tesulicather eof (e. 2.

20 Conp 2 bn G in e [ : e eff Lve t of
Compoundetsioruk Bhaflont br FRLb Ry c BRRAITFI Bup B SP PR B b otna 2
i s aboutdrQg &6B die ochaminidtertipe bf 8 A8, acedr@utbalriay 110 adsudt vdsg:l pEthcdasef about
3ng to abaqut 600 per dose or_ about 3 t o about 300ngy per dose. I n sone
enbodi nexsten. Cthe? g sQvinkiramdihgasypintshpel gt mto Bie partahvimarckowhatg |y 25
accepta%#gbﬁplt t hereof (e.g. Compound 2) is about |Ing to about 5g per day,
about 1 to about 2g per day, about 10ng to about | g per day, about 10ng
t o about[o1§d‘Spam dencentadimut’ ot OPlgsho catvontratibn3 gespetbedthy blard sashmubdr 10ng t o
about 0.4g(Per day. [00293] In gne enbodjnent, the effective anount of
Conpound!90d Rlpsman pspnirtiont yeiplly measuset Bone HeaPt ng AbhEEPSYLE 3gen@Hpound 2)

|5 abouty,} 1R oPEpe B85 LsccAROMSo R 16 P98 BN ARARIH A8y 49RG about

15ng per dose, abou ng’ per se, a ng per dose, a
concentrations are typically measured in ng/ml or pg/ml.

[00217] “Pharmacodynamics” refers to the factors which determine the biologic response
30  observed relative to the concentration of drug at a site of action.
[00218] “Pharmacokinetics” refers to the factors which determine the attainment and

maintenance of the appropriate concentration of drug at a site of action.
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60nmg per dose, about 100nmg per dose, about 150ng per dose, about 200ng per
dose, about 300ng per dose, or about 600ng per dose. WO

2011/ 017 290RCT/0W8D010/ 043783 [00294] In sone enbodi nent ®CTAIS2010/043783
pharmaceutical solutions include about 0.015ng/nl to about 20ng/ M. of
Compound 2. In sone enbodi ments, oral pharmaceutical solutions include
about Ing/ M to about 10ng/nml of Conpound 2. [00295] In one aspect,

i mredi atl@021Y] &y sb, etssuse betgie it the agogpiy af slredhasminstysdusgass! to

5Conpou e t. - 1F ound
2y ol amet fRIRERARKL LA dn ARRERARIE Fllling BEh Bl B BondTET o
about 4Qfasadrugex@gdsotet 5% w w t o about 30% w w of Conpound 1, or a
pharmaceutical |y acceptabl e salt thereof (e.g. Conpoun ). | n sone

enbodi e80! iTrrﬁ?édP%ttEeaFr%?I\éa%seungﬁ?F@%%reif%%FQfH’é( tﬁ?&gﬁ?ntg&?éﬁﬂ/{‘ieéBbglﬁeafﬁ% w W,

abouts 15964 W A0RME 1ROFRIVEY ordh QU e @g?t%)o\e’élyi‘rialgl%?&' Eub}gco{%}r’]@éim%?icw kp L0 33%

w w, about 35% w'w, "about 40% w w of Conpoun , or-a ceutically

accept ablimrdalor dishasceloft hgengt yeCbeqnadiagho2dd aq @026 he Hivowleoadiprst;, | nmedi at e

rel ease .c ul i.nclude about 1.25% w w,tq about 50%w w of Conpound 1, or

L bhar ndbuRtInedrs §RSAEET e sdi-arendiebr e el i b boser of ARGHre

enbodi MagfiSsing IMERIKAIR of BIsEAS Ecab RS W RSssion D deediahastorocwbavidliRvaaut  40%

ww, 15 about” 10% w w to about 30% w'w, of Conmpound 1, or a

phar mac egniigiah lcgusad bg pheadbeass ot diserder; evstopring theGymptumgofthe dispass one

enbodi mept s, i medi ate rel ease capsul es i ncl ude about. 5% .w abaut 10%

iy Do OB Te S8 Sa AR M55 TSR A Y 48ROl o

Conpounds dsedafynénydhdis Vaekh tHeaadn Ypracaept abl e salt thereof (e.g. Conpound

2). Methods of Dosing and Treatnent Regi mens 20[00297] In one enbodi nent,

t he pharﬁwﬁwﬂﬁ%m%m“m“@rmtmﬂsng Conpound 1, or a pharmaceutically
h lc iti ufated 1 n

accepta &F PrlarhlIL A 89s SRR Bked HESORLARBANERGIR, LSin 2GR & St ered

for prophyldctic and/or rapeutic treatments. In Herapeuhc

appl i catherphytiblegralipasicpiablescaatices eanprivisd etcitlerntoamd padiliaits walicheady

sufferi nfg _Liroma di sease or .conditiU(cs)]H, .in an amount sufficient to cure or
at | 'EastiaPdrtq PP REOESIE a5V EBROWHR IS¢ PIRBFEPMHYBIGE 26U he 25di sease or
condi t i QfharrhdbeGREAF SuibMROLENRAICE, caAIQYN cREHRAL iMAuiOhotdHotnd3fndepend on
the severity and course of the disease or condition, previous therapy, the
pat i ent 'fer éreaiptldh Rvangien: TieiSghance amliPreesponshdroathNidetagseh EdrfBaston,t he

j udgnent of. 't reati hysi ci.an... [ 002 n_prophyl,agtic applications,
L ompost thiardedehiti i et SR 1 s Sl naBuiRny Pho il BBicab e oat:
t her eof { fnbes, SRR PUBEsHEg CHEEa{tbRFEnASIRINT BI78; Li¥RragHHASAR! BsthhfAnd
patient susceptible to or otherwise at risk of a particul ar disease,

di scderL.oEdcotfdiminenvticguersage FarrnuiMarce Rrskp dgw YokeNaY ;5 p9%hiyd acti cal |y
ef fective amount. or~dose.’ In thhks use, th reckse s depend on
The pat 1 aH R A sLPAPRE Earlab Bt oy SRR Rr SRE-ARETLReBeoA 72

pati ent ,wéfihac & Welkaswogth)shdreih ifiddirsorbise bwirtferedeprintlciobntidg. severity and WO
2011/ 017201PCT/ US2010/ 043783 course of the disease, disorder or condition,
pr evi oud 2R rEgspral phminsitations Campaigidt I os # phygnageiicaby perspablyssattilererfugs,
and the juyd t ' i cl Q029 tai n enbodi ment s,
adm ni st(Jre'gt ?gﬁlﬂ%]f&{?é%ﬁn%@%ﬂg?ggggn%ggﬁ%%&or t%lé)rogg? gvgﬁlas descri bed

her esn iphatmigbesti clhly anecaptabteartists patxapients "Suvhrchaians erbzdCorepdud 1chr ani ¢

5admi ni stration.includes adm nistration for an_extended period of tinme,
i ncl udi %ﬁﬂ@%@uﬁlcaﬁm Saltiboigor %_xg-gﬁnaﬁpu?i@tﬁ HarpuBehes @bfe_r‘is’or der to
amel i or gfQdRfs, 9{11@,6&%&;@, GBRNEQ iqRs | Jel8 LyrtPE cBYRPERIMEeOfyshORiIARLLE R S

S
di sease or condi tion. In sone enbodihent’s, chroni’'c adm nistration incl udes
dai | y adrkenfosoratigsstiorn g08p@]ent o lontesibodi nent s, admi ni stration of the

conmpou nd[ﬁ(izz:ﬁ | Heop%a}’r}lgcrélsltigarl cgrggés?tri)olnesswill include at least one pharmaceutically

30  acceptable carrier, diluent or excipient and Compound 1 as an active ingredient in free-acid
or free-base form, or in a pharmaceutically acceptable salt form.
[00224] The pharmaceutical compositions described herein include Compound 1, or a

pharmaceutically acceptable salt thereof (e.g. Compound 2). In some embodiments, the
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10 described herein is given continuously. In alternative enbodi nents, the
dose of drug being adm nistered is tenporarily reduced or tenporarily
suspendedwbantiziem®itain length of tinme (i.e., a "drug heCirasgéip/o437ee | engt h
of the drug holiday varies between 2 days and 1 year, including by way of
exanple only, 2 days, 3 days, 4 days, 5 days, 6 days, 7 days, 10 days, 12
days, 15 days, 20 days, 28 days, 35 days, 50 days, 70 days, 100 days, 120
days, 150amEcHagd corzzsm@%tgssiescz@@daav@ inpksde Gaypoundd. Hnsesme gobpdd@y%ts 320

1 om 109 000 AR D NS BRRE RRHEN SRR B 1000, 500, °

35% 40%pnéTMbodifentS B plﬁlﬁ%aceﬁﬁ%l caﬁ%mﬁ&% deSﬁ%ed&ﬁ%m 8e%ade ¥ofinpoand 100%
[ 00301] In sone e di men Conpound, 1, or g utlcally accept abl e
salt ther é‘b?o%effl me@én%&@ﬂ%fn?felﬁ% %PWR?&}?OIH%[ NN ]F?r@é‘tm‘fH frammal s

(e. gs,tgﬁ%iyg Rhdbhe compound fromDP2 is slower than its on-rate).
I n sone enbodi nent %e |l ong lasting effect of Conpound 1, or a

phar macqoies al Heypharmapuafctﬂl eomad)stiticnttseiewfbe(lée@in iﬁokuﬁel(a)jCQmpbwldal oesul t of
the effect of the co on of T s. In so enbodi nent s,
the | ong HEStSEHECF PERP e SHBBORUCE: ToRrguiifaf A Bis pOaPRy 4G apt bl 6
sal t t hapreKinge(td bn@é’fﬁ?@) ek it Sgrants! @) ﬁllél@?@!ﬂlﬁen%f) @?%bﬁbéjﬁﬁé ehHfgliiattg of the

conmpound fron1t% DP2 receptor. In one enb ,the off-rate of Conpound
1 from t(RewDmhanastsopigd ﬁomgresSI@mds,t(h)acwlmﬁe(lbweem@@, 6bB@BW@tIer@,r(kPG32 from

t he 2 rece n. one enbodi t he m t he
oo Peceprsrong it iee T AEnEF RimelsdGafhs, LR OB Mt (e

of f - r at eoibil kR (§)radinlitihg apBs:;r (@cRiptding agétf IS udtiokidaso; () @“fasm;és(rmnt S,
Conmpound 1, or a pharmaceutically acceptable salt thereof (e.g. Cbnpound 2)

IS adnlﬁﬁﬁﬂﬁred to a mammal in which the follomnng treatment cycle is
utilize ) ically
accept abl "2 Fork bR pRREDS L GitRaL e b o IR RG R

and (b) mosed ﬁft(foﬂewimgdn afldiabn kee@sinpofd Lot 1@&?1%&1&(&'5115&18@@@%%@37{83 seven

days dur | t he nd 1, or a pharpaceutically accept.able salt
t herléof @ggﬂq Bﬂeﬁa@g fa %@FW@S&W&@&E%&@%%%@W fl%%luced
anmount . d.uReLTR dfsrs{@&ﬁbm%réerygtaﬁm%@m%sel &) EeRAItHIE [¥G ALk a(eoﬂnsfatgs siff syntom

of an allergic ease or condition t her enbodi nent s e allergic
di sease dwxidgrbl] titaninn dokxiddueticany acide Qms@hmncs@razh‘ glzeplate] @ gelatln I(h yet

5furt her dinents, the aller ) sented or su ecte e present
qur | ng. (B TP Y SRR ?FB%P%W%%@M%&@ Waregd | nel udes
1 to 10 waws (r) dﬁ&%r@fﬂ%@tﬁﬁé@lﬁlos& he) OPASIrodRid nk€p (gai |y

Qat
adni ni stration of und 1, or a ph arnaceutlcaI? accep table salt thereof

(e. Q0 Conpwarmeclpye; (uhh@asw rrabydicheloss (V)tehbylf:@lhlsl,ctsep@f)| cgtplwmmvb@Spélét@ once a
d d bl I
ay a m bﬁglcf@%%sﬁﬁgﬁﬁﬁ&gy}slﬂeﬁg% ITEE% ngggz%%%&tuﬁl éa%ﬁ?]g}i%gept able salt

t her eof € ‘second peri od

i ncl udegomb7]l1@a%t cbbéiyEnt, phasiteuttabpdpireios, fot bRl 6RcANObRARKH 6¢ nik@gudes
at least 7 days, at |east 14 days, at |east 21 days or_at |east 28 days. In

sone entBGIORBINS Solidracipgnit VIRHBGOr MOEe etk SamFoun S&ﬁscélbsﬁéﬁfﬁﬁbéﬁftl?r@élb’l y
accept a 3 N r seond
peri od ng re J%%%E{Fﬁgﬁm glé%tangg%g%ﬂ%oﬁ%g% e ¥t o‘sgt %g{%l ?@%r%dggl oglt&?% sone
enbadi menkdiaritd) éf gdnedits bbtatn tablenf Slﬁm’mﬁrmmm&us ae, @ phﬁtpjméaarnﬁldmm‘suothaalsl y
acceptabl e salt thereof (e.g. Conpou g dﬁﬁﬁontinued.in the second
period. EY808§! uﬂwgéwee%gﬁ%% biehe pseqyenasations sudsofge. 1 n
ot her e"@%@&bféeﬁlta?ze stdién, Rxfh%@tts'?ﬁ@ﬁ rf‘c)é%{a?cﬂ ofaRPEALE b itnl %uﬁqru%g&dﬁﬁﬂlt is no

| onger needed. [00304] 'I'n sone enbodi nents, the conpounds, conmpositions or
t her api esctiiglschilpwdmhaoaiystalline cellulose, silicified microcrystalline cellulose,

hydroxypropylmethylcellulose, sodium carboxymethylcellulose; or others such as:
30 polyvinylpyrrolidone (PVP or povidone) or calcium phosphate. If desired, disintegrating
agents are added, such as the cross-linked croscarmellose sodium, polyvinylpyrrolidone,

agar, or alginic acid or a salt thereof such as sodium alginate.
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20are adm nistered in at |east one primng dose, followed by at |east one
mai nt enance dose. In certain enbodinents, a primng dose of the agent(s) is
adm ni st ewecdountiviort he synptons of the di sorder, di seaseCoScandui7sdn
treated have been reduced (e.g., to a satisfactory level). Upon reduction,
a mai nt enance dose of the conpounds, conpositions or therapies described
herein is admnistered if desired or if necessary. In sone enbodi nents, the

mai nt endABas1I8@s8 émbeﬁbmqnsélge ﬁwmlmegltl%ltmmowlomwsg@@ﬁﬂw@@m déscri bed

herein i t e reduction
achi evedfa Ema%%l?r#?éﬁ% |a|8|f\é (gogg%%%nﬂﬁnrcnﬁﬁﬁltgﬁgé& 1?-15 t%//da{rg?%ﬁ% %Ql ments, the
mai nt enaimferm;asolmlmaroeagetfbrrhnéaqmmeﬂﬂfngmde)tsms cfiie esdes farnddatic@ase | n
dosage gnd/ qr. frequency of adm nistration of gent .or one or nore of
the ag_eﬂt/%pf%ﬁﬁdrfplgméﬁ%w' oERectsRbomH el SBRHaUP e RRISTIC FRARU or |

| nt e dspl, bl BlerMnitel RipBSIRARPhiRARRRCY and/ or dosage anount s
may be necessary upon any recurfence of synptons. [00305] In certain

enbodi ngmi2g9] InHertEamembbdimicenss, ievdarmapentical hampeotiosgpondsd hayelarmybn ng or
mai nt enance ,apount vari in factars i ncl n

B e A S e AR PR Bt G P

agent ( s)codlprdss@B@bletsh6r SlitGRASRt&OmBlcts! QpaRBshtéd, dr BAMRbAtLY tabldlg | dentity
(e.g., weight) of the subject or host in need of treatnment, and/or the

rout e of[0aa¢iFilasnaceutienh dosage Venmsoas bedtyouilatedinsg varkesy ekwitheds ahvseani s

conveni ent | res a ni st ered

o it aipuidy § B 5f dredeRudl oy BATGRE i Refleb AR AR BN

Si nt er vaing.defaged £XQRP! By sdtnctdales it ﬁnaga@e dEtableqb phBkat c&u@ra@a&eaftaedmgay

Phar macoki neti c_and Phar macodynam ¢ Anal ysi s 00306] In one enbodi nent,

any st ar?dmlwsfﬁmnmléwﬁ&m émﬁrl@ttq{éme has pgssed (ko U&?@éﬁlﬁﬁ%’é B PEYEIDI asma
concent rg apmi 0 tion
descri beggﬁglgleﬁmg%ﬂ]*ﬁto I nc%ggggé n%(%%)# n or gbéﬁéfﬁrﬁcgehgﬁh}:egl %185 (thgpt abl e
sal t theoeeadviddicteag: inGoediatlydoRyyingfdoig mﬂmmtlom(lreanﬂnmdme&a@@l e-dose

crossover study is rformed_using a u heal 1 h ult human subj ects.
The lﬁunﬂgwﬁflnéalﬁfé gdimengs, farpeiatiops @V&@o«%@p%@aﬁ&?fg CEyREMePNIG

vari ati Qfprhfbiddst @féﬁﬁdrﬁﬁbeﬁ@@lhy%cé]lntaﬁl@%ﬂt theloopi£8! ComARRKD %l&agl'ingg f&ater,
al t hough for cerfain purposes a smaller group suffices. Each subject

recei vesexanhmenomqeraameknt\mce niwpek ztbroe tanesiangtol, fhos 6meh aavekhy fimd tabeson  of

Co ound or al ceutically acceptabl e,salt th r eof Compound
oy Dot oweek, Gss VR IBIRS Pch Sy AR TR Fe 3 rp B 1 0 1T ont S0my,
about 6(Hafﬁnn1§@5ﬂ8n it QRd. AR emBO8iEbnt, Ahe ﬁi?ﬁh'tﬂaﬁ@@@f@/l&fs aGREMPpIdally or a

pharmaceutically acceptable salt ther eof (e.g. Conpound 2)), normally at

ar ouifd Sdfectivd aroountgf Gampeencil.ghita rhagpaccriirally @ppapstdle wdirihéraef(cteo fast and
remain i f hours after adm nistration of the
f or mul atél]oonl? I%glg:)gg%})h%g it’éegrag ga%lﬂﬁ%&t“f)%d fromeach subject prior to

adm ni stip@b1jdn ope eglbodlixﬁtnm(lwﬁlﬁﬁlhd anét Bphas@yeutitaliydcesptadls st thefeof (c.g.
admnistration. In certain instances, several sanples are_taken vm thin the
first hdeRmpawid2akeiormulstedintegudmmegiathisicasy fasm thatnredessfor 9egeya-dsy ood

sanpl es a%lﬁ’ 1§1941t b%gergltly Qpe(lf?l'hg %&S\@ﬂ’ deglég aéiQn ggte} a 211'}13{% t oF Co@n&%o%nd 12, and

16 hours a ter adm ni st rat]on hours ter
admxi stl, at apharrﬂabeuth;ellﬁamep&hkejsahtﬂser@afée poChepoaseld)ftiat i2&Ectisly toof a second

test for Jatlo[;]'S geglod of at eTgF 10 days. sh ulng g fe before
adm ni st3°RICVHA PEFME hevel eBMaNTUG 1Bt %?PHCP’P%@W&S Q é?) ? SHEAVE B Ve he
bl ood S%PAE%&VofCtﬁﬂé Lirfdugatd 8&1@@&@1&3&&%&%@ ed plasma is analyzed for

Conmpound 1 by a validated high performance |iquid chromatography/tandem
wei ght a3l rlomemcynfobd)/nmﬁcsl CuBphB)d praegiareacucdllysiccdptablesadrtpéreof Ranu et

al.., OLtr nabor%{oo%({ 5%%%10 ap QlyoreBéchp?elnt gr%Odlrzl bfénded and compressed into a mass,
30  such as a tablet, having a hardness sufficient to provide a pharmaceutical composition that
substantially disintegrates within less than about 10 minutes, less than about 15 minutes,
less than about 20 minutes, less than about 25 minutes, less than about 30 minutes, less than

about 35 minutes, or less than about 40 minutes, after oral administration, thereby releasing
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3059). [00307] Any formulation giving the desired pharnmacokinetic profile
is suitable for adm nistration according to the present nethods. WO

2011/ 01728 0RCT/WB2D10/ 043783 [ 00308] Phar macodynani ¢ ef PeTtts2610l0k3788 ng

adm ni stration of Compound 1, or a pharmaceutically acceptable salt thereof
(e.g. Compound 2) can be assessed by a variety of nethods. In sone

enbodi nents, the PCGED2-induced eosi nophil shape change (ESC) in human whol e
bl ood i sh&:Sempasndyl .t ambacerpowiiasly apeapkedle safybereaf (giggRPyredpt Yssed on 5

eosi ”Op%hﬁ%lgt-m?in?oeﬂh'e a&quml‘e)?ﬁl%pﬁ;‘ilfis and has been shown to nediate a

proi nfl ammatory and chienotactic efrect of PG2 on these cells. Conpounds
whi ch anbegqiinzemt kenbbdintinng thaf phRER catieul exppaditehstppoviddd Idréintimen

chenotactic and proinflammatory responses i.nduced by PE@2. Blood is
col | ect dEMGAEHT FHese ARfAEe { AT 6P I elgsienynang v %ﬁtﬁleﬁe_ interval s
af t ers dqglgeuiRiPadiSe Qcﬂeﬁt%lrtcgﬁbﬂllaﬁ&ﬂan(ﬁ&d%%a%é)&iﬁ‘ﬂ% Sﬁ}&ﬂ'o‘? I's processed

for evaluation of” 10 e?)iginophl shape change measurlr% orward scatter
usi ng f |dsyobyibometuirgmeiitsefor indrliate aelcnt tabdats nbibhiphrtshhp thecdpanigeagestsaires t o

hosess i oRisidn e GRS Ras st BRI PSS LB TRRSEUERT G cor
(e. 9. Compdidpdih,). TahlcamtdidlaiaphaadadcatisdlcBipostiond8888d cdpduR9MBblets,

enbodi ments, pharnmacodynamni c effects are assessed by allergen 15 skin prick
tests. latalsehdioasipodidatsnbsads.astets spasiclesopngtharlikgco dynamic effects is

P Rl A SN0 IR b SRS URSL LTERN pl LROLED, AEHLE0GP cary

out self ess se€orin a’'sca

Separ at eosfatiBisitywith Mdngovtd 1 f &'a iaemsoRt DREacciasad saypleonNt.4.i ncl udi ng
nasal obstructiaon, nasal itch, sneeze and rhinorrhea) and other synptons.
Al t hougH-arprougd 7 pakihsdelegscrsefile REgpcptiasiol e desiroddempe farmy Excmpplagy

Pu L o SRl TRLLAL ARRRLS Syt dORLIERLER IR0 U
measur ersarfastatf, dolugliders) eﬁabi&iners;mhrimtst oraag ageis,ydluonty, amdltherBké.n one
second (FEV1)_ or peak expiratory flowrate (P r using the Juni per
qual it y(igqn?]ifflffi%régl“%%ric poSIE 19 10 gt d@_ﬁ%&%@fﬁgﬁ%twgééjéx/gwey of

at opi c J|th, ; s - c
dermat i 15 (SLRAD) OF Shar o el X ol gn AL oDt ¢ der At T1s ( SACOAD)
syst ens.caondy andtfooabEhfraplagen, they OG8kXhe fablat eerhanmgiinisttafices, it is

iate to. adm ni st 1,. or. h ti t abl | t
her oof e il BBang Syt RERBwarnoRih €A CamBtoRaPt SO hEBpeut i ¢ agent.

[00313] [hid3ANG seMbRAbEBMontd, belicaPRIhEd RIS s altthdeRiphedevdesifiddeth herein
are also used in conjunction with other therapeutic reagents that are

sel et edomgremtiedimentaithd kindesrs) axerclacivdSroragarohst, suges.porions.sallelnsg ot s

e 1 od SRR PSR MR BA, RFSCLRATL PSRN e

t her apy lh@o&pt QigedalceHoMElk g endls sabitél @ ndviel. 118 some embodiments, the binder
is hydroxypropyl methyl cellulose. In some embodiments, the binder is hypromellose (e.g.,
Methocel E5).

25 [00238] In general, binder levels of 20-70% are used in powder-filled gelatin capsule
formulations. Binder usage level in tablet formulations varies whether direct compression,
wet granulation, roller compaction, or usage of other excipients such as fillers which itself
acts as moderate binder.

[00239] Dispersing agents, and/or viscosity modulating agents include materials that control

30  the diffusion and homogeneity of a drug through liquid media or a granulation method or
blend method. In some embodiments, these agents also facilitate the effectiveness of a

coating or eroding matrix.
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be adm nistered in the sane pharmaceutical conposition, and are, because of
di fferent physical and chem cal characteristics, adm nistered by different
routes. Iwoeng/amvodi ment, the initial admnistration i #Craseraoessli ng to
establ i shed protocols, and then, based upon 5the observed effects, the
dosage, nodes of adm nistration and tinmes of adm nistration, further
nodi fi ed. [00314] In various enbodi nents, the conpounds are adm ni stered
concur r dpf2i4l Riducgts ingiepis| tulineldhe compesitiemmio; fagifitptessomnreBitacu$I§ator wi t hi n

t he sa I r i y... dependi ng upon the nature of
t he digggg%ﬁgﬁﬁgﬁégﬁhg%&%%og?Q?H%ﬁgggﬁ%%$ﬁh%ﬁd the 10 actual choice of
conpoundeo2ugebhe tbin Cdisihaigratehiinoldd eeebitls thetdigoieibe mnd dapirsion of thchdwsageder of
adm ni stratiogn, and the nunber of .r Betigions of .admi nistration of each

t her ape P8 WaG8 PNAgIFY W@théa%tF%%ﬁe%ﬁf Bidot Bsgitceritionpesnty of diintesfaltiat i on of
the di SGaqRRChISdAERbLA AR FANELKLRE Rl sohRentiRllrAlks. oh0Q Lol

Cont enpl at ed pharmaceutical conpositions provide a therapeutically

ef f ect i welid brad dosagt fainsGocipdumutol] 5% w/a of desimtegrentt ilc adhy cmbodipteats| thesal t

t hereof (e.g. Compound 2) enabling, for exanple, .once-a-day, .tw ce-a-day,
PR A e R TR e R R
conmposi tdpRatPbPMbsRvadbngf f ective amount of Conpound 1, or a

phar maceutical |y acceptable salt thereof (e.g. Conpound 2) enabling

once- a- d#§z4adsllmg agpoe 8rbjde|campperdsisuch enfooidbarenlcsim ¢artbenate, ealiciment f or

ast i nvol.vi ng..adm ni stration . of 20Co nd 1. or_a.pharnaceutj.cally

e celt abTe e ST el Rl PO B sl e R RECUTRER e e
resul t s gowdat, slextesseydakitagst dxtrpatsteties\pribelaihigsd stdiet, apedtd, aya@gnt s or
therapies for asthma. I n various enbodi pents, adm nistration to an

i ndi vi ddagtiteh meppiluseabitol, sodivn paridadebeihyiane glebapd dis1l&csal t t her eof
natvi aUP e et ARG ARG 5 BABENGeT 3 BBl th 2 B

Ther apeuharmtol, pr dfchizatn phosphatagesnvthcy asphenthic Hiled isuganitol misedryistalliteeat ment

conmbi nati gns. Determ nation of therapeutically-effective dosages of drugs
and ‘ot héreﬂ‘élﬁé?\tdﬁc A Phesaie®T ¢8RBPhat i on treatment reginmens is achieved in
any Manngpqy FELstEiAERIMGI 1hGs HREILE oFBREMAEPECFiBRSHNIsublector thesAWAAg more
frequent, |lower doses in order to mnimze toxic side effects can be

uti | i zedubjent afer paal adinmestanior of a chmpowindyi deatilon hdnenapythatduovaertor 30ei t her
or both pof t Compound or har.maceuti,cal |y acceptabl.e, salt thereof
(e o CofiatnanopaBn o suBbsshaCagunm. 0 UHGyE2n ot Her A8t BTG SE Fbot | ve
anount tdagtent snd/ ad fleMadiecLibes QRhak Bad, Wieim AR silfkd Rdutkintdrer agent
al one. WD 2011/017201PCT/ US2010/ 043783 [00318] A conbination treatnent

r egi Wen GHY Hgaskeen ibyaigsyn e dien-simpiatadrgtestinarf g, (USPe &t anedsucousgi nens i n
whi ch adni ni,st ratd d 1, or a pharnaceutically acceptable salt

t her eof 8Q%hggecl§1nf%gg%sgérﬁ%9@%ﬁitiat ed prior to, during, or after treatnent

W th a geresd bgienits aadglidantdrd beapsutids thad prevemtiERddey drighibit@dhdiiiot t h t he
second agent or after Stermnation of treatnent wth the second agent. It

al so i ndrgdsof agripsnonE asRest splidprbévmac formsinchuderherad 20wl Py

accept a 2 . 1pslelt} . - Tol i used
in conb?ir?ggf%{é\&a\%@&é@%rﬁéa&g? gg&m rru?%é%ge%(ﬁ%ﬁba%?gif&@?ﬁ er enrhthOO{t?tle‘dr'rg% and/ or
at dscr easi togabout 1.5%rvemsofiigbticiner val s during the treatnment period.

Conbi nation treatment further includes periodic. treatnments th start and
stop at I0%#¢ldasopF 09@%?@;%@6@9%6 W@}ch(jeﬁﬁi@&ﬁle%h%@ém%ﬁw he

pati ent .00 @%&Ldi&l@ afl G B HRO TR aBlet, GRTRIHALd RIbabBHRPIGSsERRE FdIBRM _
herein are used as part of a specific treatnent regi nen intended to provide
a benef iteblal, aehtcac roftedrrbiche smopcaasiondablesf a fasDPRItdsltletgo hitstjsidegratBonpound 1,

or a pharpnaceuti.cally accept e salt there e.d. ound 2 and a
concut r anaet s SisiditeFEEFLh ARk Ep st FREESIen Eatmie R APREATS t he
15dogaggidcaginestbRlctpatideed PORUENE dispénsaPRlpoRiiat, 8r b EFf&OBREAL fRKdRY), hor
which relief is sought, i's nodified, in one enbodinent, in accordance with
a vari etqppoile fiaduding bothredeorthark eapsulph eleudapsulss made fofm apimalidaiivgdng
exanple,_the t .di «condjti el ng. ch t.he subject
suffer s,gegaéﬁm%%ﬁa%gggﬁlﬁégsg@?’\%Jf’ai %ﬁ@gfescg%{ﬂ%i jé'? th;{illg 6&3{%’3 Plﬁ:lgﬁrtl(%:glﬁtﬁ tion of
t he subjdesige fohs pelléts,spgeanaiggodi ments, the dosage regi men enpl oyed, varies
and/ or deviates fromthe 20dosage regi nens set forth herein.
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[ 00320] I n sone enbodi nents, provided herein are conpositions, and nethods
of adm ni stering conpositions conprising Conpound 1, or a pharnmaceutically
accept ablwo=alioirieer eof (e.g. Conpound 2) in conbi nati oRCRUSR012/043783

t herapeutic agent selected from 5- |ipoxygenase-activating protein
inhibitors, 5-1ipoxygenase inhibitors, CYSLTRL 25 antagonists, CYSLTR2

ant agoni sts, BLT1 antagonists, BLT2 antagonists, thronboxane antagoni sts,

DP1 recdwfm Iatheg smbedigentypthe phawegsewiica étsmuéett@n iy m the fepr ofra rdfis,
anti - un%*ﬁ?e'?%i%{b rﬁe%?£9{e%haﬁﬂ£c%ﬂﬁéul (grﬁtuleltto? 199{ E&%‘n ot @0 P%idh%cﬁﬁgr S
t heop h "1 ne, Ieu LT ene receptor an agoni's otriene

i nhi b| tdru$ notdﬁﬁmstgtestnanﬁmedlatetrelba@ttaahtttneadltmaiqt pharescetival foemakeom ds,

gl ucocorti caqi g% antic oI i gteﬁ%l cs, antl t ussi ves, anal gesics,
c 6

30expect®rdHhe %ﬁlfaarfa DinEHs & Sinehdpige ‘Prriné’&’r]rﬁplér‘?‘BWF?réﬂts%meprOV| ded
her eisn aieh IRHBAS i d @%a@eﬁﬁcﬂ%ﬁﬁﬁlﬁ&tuﬂf 15% Iﬂétéﬁegliﬁ , OPHRAS o} kARS

conpri si ng Conpound pharmaceutically accepta Ie salt thereof (e.g.
Conpoundald¥tsi n conbi nat i on with a therapeut| c agent useful for treating WO

2011/ 017201P / US2010/ 0. 3 t di Th t t
ot N A NS TN S A
01 UCOCOTdafyl i JraukR 1y @DGN OB bOICS!, ITBhaldkuRaAPlabi BRI salt thercof

anti nuscarini ¢s/ anti chol’i nergics; net hyl xant hi nes; i hi St am nes;
omal i zurfals, Comapand i with emtoranerie pbainmscutial ﬁ?g@lbﬂlte@kﬁm’m adutlableadr ener g| c

b d
nonits t <oRERRBh oSl Bt o7 UBLC LRI PR Ao Roh GRS T RuZns 1,

some enhnglitieab oD @ la@hamn&eutacanbaw@%w dattahdr¥ofae @EPbAPbenERY t ther eof
(e.g. Compound 2) is used in conbination with one or nore other therapeutic

agent s SwrtEdesec ﬁweeﬁsatﬁwenlyﬂhtoaa?mtéhwcoawt@n sariat ot anHOsEion inerpabls
t t
bhoni st o Eint BlNebE MIE 86 Shbaly ARLAIOM Phdwe e ERRY BRRRL Bliscor
ant agomcapsuld:sBham@aa;nhvdeher(tathdﬁmlvﬁnademsteloa@masb)nchlrdle filkiBcodtiags, aﬂntcmgonl st

(and/or j.nverse agoni st PDE4 i nhi bi t or adr enor ecept or agoni st,
cor t PcostiupiEERC WoR.-stldpeistian Olewoagceﬁtagtwﬂéﬁt P ONiME CBY %Bdma%lf Bs&t ani ne,

| eukot i ARy IEEGRRFOMa Rk &R o%nvaltfaaatt&hnt@feept or antagonist, dual
CysLT1/ CysLT2 receptor antagoni st NO- donors or NSAI Ds and
pr ot on- do0zp9]i Gdmivbntimraktechmbidsiibdnde, efg. Ldlﬁ@oghuombmatjetybfmathsﬂer(h)s@y15( UGT) .

[00323] In.so nbodi nent s e .ot her .therapeutic | ient(s) are used
i the (BRI IERECpDrg o R lin Ty SdRria fet o dh g b el §

addi ti Ofgrﬁﬁilé‘t@nt 010(r6) BUsRsH, 868 ofd. rlsdcﬁﬂtaﬂgt@zstﬁhresrh(»&ygmdairtﬁyttceeﬁwmﬁaz or as
sol vat es, rat es) I'n one aspect, if appropriate, the therapeutic

i ngradi el?hagmmt tl9é@) Q%lmmqth%i@tlmqiedq,y gp@p@yfdeymgman.cgam%mt(grmmﬁon
20[ 00324 nb q
e { her quuela‘t:n’\th A dlz%§%5| gﬁﬁf‘afyﬁg%sﬁpéoa?ﬁgcge%gra sge?'or i %ﬁ%gﬁﬁc% HEr e

phar rraceulbslﬁaymgqamaﬁ@g ie@ftgding @ABM2]likkn one aspect Conmpound 1, or a
phar maceutical |y acceptable salt thereof (e.g. Conpound 2) is conbl ned with

or adni r{P@ﬁQalr%nprﬁsseetﬁhltheéﬁllﬂtp@wge msmren%mdebymﬁaeﬂﬂe@abe&t Feht used
to treatg Q{@?? i t ers;

25i nhal eaﬁ-@%t a- (daeg%{rﬁégtaggve ﬁjﬁ r{bglgg%f})tglli I%gegtse?%l @%&QP@%&C}? ?]lhec'ri:lgﬂ nodi fi ers;
mast2sceldesighabiol digseive;in thenocutbrvall llaﬂllldebﬁtdtl oz goro flalorBey apeits a[mmthat S;

br onchodi | at.or onhe or ents. us treat al.l er ncludln but
not | i mi%ehed tregnt%ﬁtq FASIERE EOS VI B 8§t TSR lﬂ%th%(fﬁgd compressed’

anti hi Stt%ﬁﬂﬁson%&ﬁﬁtﬁﬁ&%ﬁ@ttﬁe ﬁtrﬁ%&ﬁ gaﬁ&ﬁnfﬂaﬁbﬁt'cﬁﬁ@haﬂ&%@ Opadry ®

anti chol i nergi cs; nasal corti costeroi nasal decongest ants: nasal nmast
cell st abatlmgseqrs)lgar@netl@ Etbneoetglgatcemplsedg OpadQt typicallyhogs frombboutuct i ve

Conbi natt 610 TG 8 e sple B EIBPiner ErhiGinehb ol S0z Rpedl eb €0 Thoil 24

Cor tjocogn@loP infbse cXBifientyt i cs; oral Beta 2 agoni sts; bronchodilator).

[00251] Provided herein are pharmaceutical compositions in film-coated dosage forms,
which comprise a combination of an active ingredient, or a pharmaceutically acceptable

salt, solvate, or prodrug thereof; and one or more tabletting excipients to form a tablet core
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WO 2011/ 017201PCT/ US2010/ 043783 [00326] I n any of the conpositions,

conbi nati ons, nethods of treating or conbinati on nmethods of treating

descri bedwbepgim7@onpound 2 is used. [00327] In any of wrhe/usemposi7es ons,
conbi nati ons, methods of treating or conbination nmethods of treating

descri bed herein Conpound 1 (free acid) is used. 5[00328] In certain

enbodi nents, co-adm nistration of a UGT inhibitor allows for | ower doses of
Conpound'sing nventionalrtaledingipeedessgs aed ebsemicatls seatingilg ease. The gbletepisdund 2)
to be adnjni . i reating
respiraggbeeggﬁgﬁg%gﬁgggﬁﬁ%ﬁiggig@?@%h§%§%ﬁ%%§fgig%%#ﬂ%ggﬁ%n- imting
exanpl e:grglula@nonithoptioksal comatim@idn ditid gamiicdad bl bubwedueasanepression

10di propi gnat e, budesoni de, flunisolide, fluticasone propionate,

fluti casBA€Otifoat e, nmomet asone furoate, and triancinol one; |eukotriene
nodi fsi er[?ozszﬁ UERh@S prot Rl GbikAst phéﬁﬁa‘cé ti’&lﬁﬁé&npdgftﬁ)% tKagtnic @dlgedzd(fs fon;
mast cel stablllz%rs, such as, ‘cronoglicate (cronolyn), and nedoctoml;
ant i nus darmy)ivds¢hacunipgtso laicombgiation of aic hctavs ingrpdianty opd plimrmasduticalfli um and

ti otropi t hy] xant hi ne h as, theophylline and am nophyll.i ne;
anti hi StTITALS Sty SVAB Y PTG PO R OF ST By o8 RoRt b EReipients
di phenhydf 848 iR Qn cRAFHP HAXRADABe fFHAX W@rﬁhaﬁna&hm%mg@sm&isrﬁ%%ﬁ{ﬂri@@t e,

pheni ram ne, chl orphenam ne (chl orpheniram ne), dexchl or phenam ne,
br onpherionaricass, confropimglekeipieats. cycl i zi ne, chl orcycli zi ne, hydroxyzi ne,

mecl i zi r t hazi.ne, alinemzine (trineprazkne C hept adi ne,
et e gEI ERRE R hEFIREM S B RETEL Do R B BETE
m zol astdigiftegta® iheh@thtddeine. f exof enadi ne, 20l evocetiri zi ne, desl orat adi ne,

f exof enadi ne; omal i zumab, ol aﬁati di ne and. azel asti.ne; an | gE bl ocker;

bet a2- adP@iHrlgioac parcepthsroralgeHH psage Joram diggloseddigrein srclydegnigatasie- adr ener gi ¢
recept or st -as, : f'ag[‘q| |-t . |,
t er but alcioﬁ%,?é’(k I r%ﬁ?rgcr%lgfl&%r%@g?%% ) n%r%g)g%@lgﬁ%ﬁg; k@e{%%%glegrcg%{% bitolterol
mesyl at gihttauhade;| ro¢thylectylag-nxeha?yladiodh erpgiyandrec eplubssc agante stsingeich as,

sal neterol, fornoterol, indacaterogl and banbuterol, 25[00330] In some
enbodi mEREEXYgroRN! drdH &P Y Ao g Yﬁia%ygﬁ{gpxlﬁ%%ﬂax&icsﬁulpﬁ‘a% i ne

treat ment,c4hid ( Uifle heotQE saco%@é)ﬂﬁ&why%!eiaye ARkSRE %PVQP?,%&hﬁher eof
(e.g. Conpound , Wth treatnent wi'th an inhibitor of l'eukotriene

synt hesimetbacryliatchmethh@ykoucid eopolymems pinethaamtiagodicspolynoG3&duldsa asciate

enmbodi nent t he. second.therapeutic agent i.s a FLAP inhibitor co und. 30
' some @ibbuTHERAS e mpmeraE T EsBEi e afid P tyPem o npe RS

descr i begdid/ftriHicacided APRYdr6RAfclt | cdAS3Philfaktd; ingarteRepRByIURethyl

7, 405, 3021 ;U 1S C|11)at elﬁgﬁnépg?% ga}?’it olgmﬁgg C12/ 131,%828; 6(l’J g pglt) e%%, application
no. 201/ 358ulogsaqepibiucsingtd; edlludpo 2egagsgedy drophlaty geamic regipisheléaci on no.

2011/ o1 UGB erBE, FRiaBBEL bRl APa bl PR e BGie s e, BRAS Bhompld
appl i catgaeticlé)@tc. $2{HA0R doddht dissSlve patiEintcadlthe ahalomtddeine. 11/ 744, 555

(published as 2007/0219206); U.S. patent application no. 11/746, 010
(publ i sHABSYSuzanyatabibigty)are comprepssd sahlcts pETquaded Bna segar £a3tingswigh

(publis /0 ' [ iL,QR/: : . U S.
pat ent ?{g% ﬁg@?@%&ﬁ%&%@@%ﬂé@%@%pgftasgegltfe) (IEJ Irolgi @‘Iéé‘g? fﬁ;‘@’tolt%ﬁ{l%%% t%[%?t 855, 899;
| nt ersnatfrenakidRadrent Application no. PCT/U507/86188; WO 07/047207;

W07/ 056021; WO07/056220; W07/ 056228; 1nternational, Patent i cation no.
PCT/ Us08965% ,mwcﬂ%t@? REfeats copRrS tabjpts ithat prepVRigd v s o

| nt er natdronalte L@@t nﬁ%?ﬂal.cﬁlm%atﬁ%s indGddeUp8- 628 hitddvber nat i onal  Pat ent
Application no. PCT/U52008/ 052960; "I nternational Patent Application no. 10
PCT/ U5081y8iaxg6thylcatleostatsddbmal caftmtxgmthijnel lilost, ipolycthylenPEly/cobd®)07 e2R5; each
of which j,s hereitrtl iqﬁolr o:@ted ? refe epce in itsleEtirtet%. %00332] In
sone entfgh}ﬂr%%?cf,a?ﬂlé L&Cond™ HE, %%EHP% GaHEC PLE FLARTRRIBIY 8 hat i s
sel et ectobi®M MKPBOcdrpre Qe BB &S compressed tablets made by more than one
3-[3-tert-butyl sulfanyl-1-(4-chloro-benzyl)-5-
i sopr opydompepssieggycle. peudmedaypireretabigts, W%@”ﬁwwteﬂ&rd}'}:-cq\ﬂ@b@bk@w- do known as

3-[3-terdie embodiments, tablets are coated with water soluble, pH independent film coating

which allows for immediate disintegration for fast, active release (e.g. Opadry products).
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15but yl sul fanyl-1-(4-chl oro- benzyl)-5-(qui nolin-2-yl met hoxy) - 1H-i ndol - 2- y1]
-2,2-dimethyl - propionic acid); and D&31 (al so known as BAY X1005;

cycl opentw@44tifigedomol i n- 2- yl met hoxy) - phenyl] - aceti ¢ aciPd)/US2010/043783
(343-tert-Butylsul fanyl-144- ( 5- met hoxy- pyri m di n-2-y1) -

benzy1] - 5- (5 met hyl - pyri di n- 2-yl net hoxy) - 1Hi ndol- 2-y1] - 2, 2-di net hyl - propi o
nic acid);

[3-tert [EH§§J|I§@Pmaﬁ§nimim|@IS( HerbarpacpuigAl mmamu(zlstpmvlémmpﬂsa nsheret hyl - p

’d 3-
U570 (5 Tomn B8 (BNl bt X s G P R R e B Py 51
4-( g metrbfexytopyddsagedionm 2a whjchlibezyd dr [dlkba crfdollea@ -of e acive irdhredeérhgsl) 1spr opi oni ¢
aci

(3- [3 - t ehitfersnt fora hat oh9n immadiats.dostardRym pyen qrally-admyinigisresdy Gongollgd r i di n- 2-y
| met RoxyLr. 244N o?m%/ dkne %leﬁ(\;@ai‘g Q&fén H%hﬁ&‘ﬁ%%da%hgﬁm d- p!%lg‘atlle .
tert-Butylsul fanyl-1 (6- et hoxy-pyridi n-3-y1j - benzyl f mef hyl - pyri din
- 2- yl metrhodfiyd - Zﬁgbtedﬂdmg{eﬁnmiq-rdepazedThepharmapqmmaloammoaxtuodg in controlled

(3-[3-tert-Bu sufan1144 5-fl uo

pyridin- Elt &% © PENAFSY Ysier Wt‘?&f HoRo9ifigdrqlease devessand mehofs et hy | -
pr opi 0n|1ﬁcl§@1‘ng)but not limited to, matrix controlled release devices, osmotic controlled release
(2-[3-tert-Butyl sul fanyl- 1-[ 4- (5- rrethoxy-pyrlmdln 2-y1) -benzyl]-5-(5-nethy
| pyrl di rdegiogs, mlhmwyul@uacpmm@ledmg@amehwq -1on-exdiphgdugsipes. atetisicaytings,

3- f di 3 th |
R 2 ke T R A e TR s S AR
- ((S) - 1-cAs atsplbepiyddified bydvdryidgth rhawi)zeﬁ -tert-

butyl suI fan 3/1 1- (4-chl oro- benzyl) - 1H i ndol - 2-y1] - 2, 2- di et hyl - pr opi_oni c
aci d) [00259] In contrast to immediate rélease cornposmons controlled release compositions allow

3-[3-t 5- ridin-2-yl
ot Loxy;edek%yoéﬁﬁ-% i bt Qrons RS RoBU petldd o kg agRbiaplg e (P !
- ((S) - 1-phedstyrinizdPrefiich Batlorel dask ranﬁkbhﬂ?}‘)rg’dldl@ﬂlbmpyl)ttcally cffédive levels of

2011/ 017201PCT/ US2010/ 043783 _tert yl.sul fa

- et hidxy- a;gwt. RY & ?ﬁt@ﬂf}ﬂ)peﬁo REmp anﬂ?ﬂterqta&iovzg% Onggl[ @ermdr?éﬂ)hwelﬁgwm c

aci d), &Bﬁ% r@&ﬁ%ﬂg‘é@kérYocﬁ%@?&bé@e%réﬁhé Ry Qi Ant bBRLROhat %%@3] I n
sonme enbodi nent s AP I nhibitor 1s select eg from conpounds descri bed
in U S. dehiceed wibshe @mzlmr@n@ IMHIRa Kledse PBakBBns. In@AS 20Tt contdded344;
5,126, 354; 55, 221, 229 5,272, 145; 283, 25

3! 202 748lens aFipobRAN: oL GETMAGE. . 67 4 BTG isaS SocsRRPlog T Pieteplaprovide

S5, 668, 14ﬁera§aﬁ@§1ﬂ§{@actl5e €915 Eondold 1 488in &ichddd p&fod & thRSaRPBercind
5,843,968, each of which is herein incorporated by reference for the

di scl0os urevide a senghr parind afphiimacelogic re§m3@4] In sonme enbodi nents descri bed
her ei . (BRI chroRlARRATRERYLAAR i ad0-ACGTRLARL 188L Lytlier eof (e- 0.
Conrpouno[ i3 GEed SRS FOn Wit N te i'ene’ receptor - antagoni st s

i ncl udi ngcorbplishad et Jodic gdneitallgoréd@ctaﬁwtdcmé@n&hér Ahiehtiahl ttREAREOdis@NMoaB@aNi st s,
and CysLTi recef)tor anat agoni st s. sLTi receptor antagonists include, but

are not Whigh pegldhgve bagn %qcamabthedr% eI had hsen noydelavqd ralease adigertigns-i Iat i ves
I t t t
Cespi rat ory %}?io?%ét%th‘et@?@%@@giﬂ?ﬂBgﬁtttgﬁgﬁtt&w@%@é&@%Zd herein

ar e sherappliebstovddudticiearhickieesasunhrthstthatitoa cadtingalvponstdliskplvorin ghe
pharnaceutlcally cept ab alt threof mpound 2 th the

i ni StEaFTBiFswHal SHida h%ﬁf rlg}lt&aé%ﬁlgsom %a@&rﬁp%g é@ﬁ&%m s, such
t her api §§y28{]9n4skd ehﬁoﬁﬂ?@enftsr %tﬁﬁﬁﬁﬁac%{ltl&rl eshpeiRaH iﬂo@&ecﬂﬁ&@iﬂ‘i@ﬂﬁ or

prost agl andi n D2- medi ated di seases or conditions. 20[ 00336] In certain
aspects m@d)ﬁpd)mlmlswosage @rplmatrm(f@mcat@émsmgamaépxabﬂltmlk;dlreleadaeiﬁemé (e.qg.

ool ThRadi 8] B Lo el SRR SR BT YA Mg Rr o ¢ e

to: gonbynay,i@oy.nhal ers (fluticasone propionate and sal meterol xinafoate,
budesoni de and fornoterol fumarate and i ndacaterol and nonetasone furoate);
i nhal ed [B262-1n oagembsedisncnalthrharprcduiiplicempositipns rpwided Beretsuniazeedified ut i on;
for mot errgfease d%%%%%%%% fa Id us gadnag J?]c? Ple meﬁMgldQ%[E v@llch 80 ot er enol

i nhal ation; pir it 8rol ace e or ation; erol” aerosol

i nhal ati on; sal neterol pomder i nhal ation; terbutaline inhaler); inhaled
corticosteroi ds (becl onet hasone oral inhalation; budesoni de i nhal ati on

sol ution; budesonide inhaler; flunisolide oral inhalation; fluticasone

i nhal ati on aerosol; qutlcasone powder for or al |nhalat|on nomet asone

30i nhal ati on powder; triantinol one or‘1 i nhal ati on); | eukot ri ene nodifiers
(rmont el ukast; zafirlukast; zileuton); mast cell stabilizers (cronolyn
|nhaler nedocr om | oraI |nhalat|on) nDnocIonaI antlbodles (omal i zumab) ;

o 1 "~ 2 ~ e 7 . S 1 .



WO 2011/ 017201PCT/ US2010/ 043783 oral tablets; netaproterenol; terbutaline);
bronchodi | ator (am nophylline; oxtriphylline; theophylline). [00337] In one
aspect, Gopourd’2l or a pharmaceutically acceptabl e salPCTiuses100#378%. g.
Compound 2) is conbined with or adm nistered in conbination with one or
nore agents Sused to treat allergy, including, but not linmted to:

anti hi stam ne and decongestant conbi nations (cetirizine and
pseudoephedpblacerodiblel o wivde pelyawe. | B{@Wﬂ@ﬁw relyeRr:s, pad satersddi ne and

pseudoeppedr, nDpo Jn?ér?&r?cfjdeg{%a&@%ém e ﬁ@?&gp 1an&?rtdt$1h§t am nes

(azel astine n onpheni fam né oral suspension;
car bi noxeozs3)dn sot Iembbdm&,nts; h Ingutijith easﬂtfoalmi ne¢ase lsenaa tindheles de shweriacadinge; 10
dexchl or pheni r am ne X(ﬁgl orphgni ram ne oral syrup; di phenhydram ne

oral; feRPUMASHRIS 1P ?33 SO net hazi ne); decongest ants
(pse%doqm@ﬂm{@mnﬁ%g@fﬂ L &FoTRSHs pr&Vided ﬁ@&h%%wﬁ@@mﬁ#@ésﬁ ¢

granul es); nasal antic Inergics (ipratropium corticosterolds
(becl onﬁ’ohasmrmultm;almcﬂosagmﬁnmm bnit-dosaiedormg es ngsldierdimirafeetq piylsigailgol i de

nasal tion | asal i.nhal ati,on sal, spray;

e amrci oRse R s G RsBRAESH it o0 i B o e R ea o
decongeslh@mmaﬂp BERYKNERANA DR )art. TARRnITRIDEe Eltdinss pRUbcARIE] (EOIRPHHAe Nasal
spray). [00338] In one aspect, Conpound 1 or a pharnmaceutically ‘acceptable

sal t t hectod m(geedgent(@))mﬁunnt to prodsw@ theblepieet! tlmanelmc cAlbed, il atsegiatgpn with

combj naty, on W{rtcg O TR G RYEDT & HRE E a fChﬁods%gﬁ)PS”“C Jldse
pul m)nary il ERS B EEPY) i RETUuP g S IBUt > not nﬁllfreﬁ? e R IKLIGe nergics
-1 prat riggividwaly pmkd@ed)tamletslalﬁb@hpguldgnUnnCdmb)gmﬁt»mgmaWaahﬁlﬁxﬁsté@Hbyt erol and
i pratropium (e.g ivent, DuoNeb); fluticasone and sal neterol oral

i nhal at i fEA$tieRs ¢f. mwlémlrﬁs uﬂ)ejfeofc&WB@&%@S@%@%&MM@%% ientigg uagtglosage
f1ud t |
br odn; saPhePRRaRaTh A e CUAARRNL LS OGRS oo BRI I ERUARBTL

Agoni st SExaaiphstefmalltiplohiabeye; foahdintiedebotiebof tablets sabpdulen; for not er ol ;

25i soproterenol oral _inhal ation; |eval huterol; netaproterenol inhal t| on;
pi r bt er®1263 B OME CBPAFMSHA RRW dsh CORRNIHRE BiedtoraRaE dt oF %H%ﬁf%‘@%ﬁwaﬁ

sal met erle ﬁ%@'@ﬂt t'hE'IQ@f %t% @, éJoﬁﬁ@Ef ﬁuln'nﬁl%tlbﬂi‘@és%ﬂed He?&ﬁ"af‘eckogﬁﬁltaieﬁ%t eroi ds

(becl onet hasone oral budesoni de 1 nhal ati on sol ution; budesoni de
i nhal er ;in¢lhdmosodrinere @haﬂmacnlhtadahtxaqnsintﬁ hud fleasorbach alpaivdti is mr@arerds fir;

fluti . f t t t
mukol ¢ OBV ey FEHeg i Coppahidoabt AramigueVE SaP BRI BRI Ceyr up:
al but er atorRfdiind 23 pdBuSatioNBina RHAGRI 9H5%Jmacé1ﬁfcbyé>@ Oﬁlé}ﬁé {o foFARGAEb kA Or
(am nophyl I'i ne; oxtriphylline;, theophylline). 0339] In one aspect,

Conpduncromposifion. Aidifiensd embpdiments aé@d@mmsp é sg@letldmg eseshnd/er g wettigpound 2)
s used g, copRiaaliion LIk ong QbalRES ifb UL IRt PRAULE AUSNELOYee Ne VO
packaging units. The term “uniform” means the homogeneity of the bulk blend is
substantially maintained during the packaging process.
[00266] In still other embodiments, effervescent powders are prepared. Effervescent salts
25 have been used to disperse medicines in water for oral administration. Effervescent salts are
granules or coarse powders containing a medicinal agent in a dry mixture, usually
composed of sodium bicarbonate, citric acid and/or tartaric acid.
[00267] The method of preparation of the effervescent granules described herein employs
three basic processes: wet granulation, dry granulation and fusion. The fusion method is
30 used for the preparation of most commercial effervescent powders. It should be noted that,
although these methods are intended for the preparation of granules, the formulations of
effervescent salts described herein, in one embodiment, are also prepared as tablets,

according to technology for tablet preparation.
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pharmaceuti cal conpositions of Conpound 1, or a pharmaceutically acceptable
salt thereof (e.g. Conpound 2) include one or nore other therapeutic
agents, fwoexanpoe sel ected fromanti-inflamuatory ageRCI/USa0mi0e3T83 | ner gi c
agents (particularly an ML/ M2/ MB receptor antagonist), 132-adrenoreceptor
agoni sts, antiinfective agents, or antihistamnes. In one case,

S5antii nfectl ve agents include antibiotics and/or antivirals. In a further
aspect, [80268nirherendatiaiomens g1cHipdod rauibreparations Tha adiadeal sicpaln (e
accepta r r

t her ape%iﬁgg$ ﬁuﬁat{aogﬁj F@%E%éfg[% ot Wgtmgg%ﬁéeﬂlglrhﬂ%ﬁd 91@9 Oft lﬁ I%é%ﬁl cally
active aggpbwdarrﬁlxsg ect ﬁﬂssﬁmg)rgrmlaamm drymfglaamfmhbgrmmmm vmmis as a

corti costerOld or an NSAID, an t| cholinergic.a t, 132- adr enor ecept or
agoni st SRR ithfuRrasiondy R ﬂw QBT SO GBS RIS USHY [ vi r al , or
an ant i h,shagideattd 1ISses conbi nations conpri sing
Corrpoungfbl ﬁor&ga phar r@%g?%{:@? ﬁ%g%{e{g?abl e salt thereof (e.g. Conpound 2)
t oget her[06269] Dy gt3RH @ bmanwvolecsengresaggri mxzdeamjb(tore iatm aamugic kedlgt nel’xji@',
and/or a P 4 i nhi bitor, and/or._an, anti ne. ot her . enb nt

e onpa dSES e BRI h Bl BT G B Ao R DICS o SR KA HAE B EIoA 0
accepta I‘ﬁld&%ld clariohN@UEIY b BasHagIRFIRIGH R o&)ﬂlét e%rhlﬁﬂatm tﬁhe%dwﬂa{ldthOSt eroi d
or NSAI 340] In sone enpodinments, the other therapeutic ingredient(s)
will be SL@@elnqlurdetrhemfgﬂfrth@powéetrs,§0(I@r@smgislagﬂmg)| anggriadingr(slagireseicien t s or
as id addlt pr S - suc est .0 aI Kyl esters))
or glg) s S\ Phgnl act)l(anf ?\50 W%t’(P er é)f rnollsltI& 1ngg158(§ %n anyfoefrtﬁ % I’llna 0 e}/

t her apeunitodin@ts dheefamumlbﬂl 13QBK sl With bat égcqnem@ iff e @llaﬂnmcamma‘ah er
aspect, |f appr 0813' ate, 20th erapeutic ingredients will be used in
racem c Ptm whtigrp dnate resamﬁ’amé@wothe i@‘@%@ﬂ@@@@éﬁ@ ethenginigts of el ude

sal rreter Asufical %n%‘ftefith% eebe%ﬂqﬁ% MBhteguch as the R-enantioner),
sal but arPD as a racema e or a s e enart roner such as the R-enantioner),
f or not er[@27()da oac cabediaicat @ham@emgjaepﬁpmﬁmsemhﬁeh a&uxsbd asly hieclude

R R-di astereoner), sal nefanol., fenoterol, carnoterol nt er. ol

e it erPh-TE CaRbl5e SRGE of & St“biaFB‘(?ﬁé‘lséP# s S |madP@ gelpidn gnd 2

banmbut erﬁ?&sﬁciz@fj@&éht a%r@roerél%rr BRI ﬂ?o@é’&n&ﬁﬂlﬂléntt ﬁ'l% %91{ fit ééifsul%é’éﬁ%élﬁ the

xi naf oat'e (1-hydroxy-2-na hal enecar boxyl ate) sal t of salneterol, the

sul phat ehs actttveomgrf:dlems basdmigfurs afithuilemsichors ladtesef bimderatsechsal stardfes,

f or not er ol nt the 132- adrenarece r ni are

| ong- acitiir 1obsRAths SHarSedb eb Madione el R gaeBY. SIS n
provi de @{fRehénEinRbARGHAMS! At laoivd QmRPAK ard AisBOVES 0N usp@ABE n suidBle[ 00342]
I n one enbodi ment, Compound 1, or _a pharmaceutically acceptable salt

t her®of l{quidy, swwhmp Suttypil) liquid paafimet hmmdtpotyetlafélfrnerglﬁm@r &yadditiqmp ibpreat i on
wth a p%)oso% g{tes%%]% oo aré agi&:d)[gﬂ othe%&%%éﬁntgstﬁg ﬁ)' a)flohn %IQ edGid e of a

forrrulatlonaate or inha ion 'speci cennt or useful in
thi s aspgpeihkleSapdiie, GORRMIMG chpaile isSwKNOW] {‘zvﬁollem)hltﬁﬁ daptiheisRipeded @izyigre or
which is discovered to act as a PDE4 inhibitor, and which are only PDE4

i nhi bi t GE8teNHEPTIBkeHONARRS RUATEM A bi t ot her menbers of the PDE fanily,
such asa{ d??r?] ﬁ?%%bn?ﬁ;r%ﬂ adfni RSN shQdd42kn E&&g@g s‘é&ta fsf@trgu'cﬁh()l i nergic
agents are those conmpounds at act as antagonists e nuscarinic

r ecexst oralministrggamt i cul ar t hose conpounds which are antagoni sts of the ML or
MB receptors, dual antagoni st of the MU/M3 ar M2/ M3, rec ors or

pan- ant d§BRIdpsoBE caiedNae Ecise @u@wrspvvgkﬁﬁaﬁw&émgor

adm ni Stécﬁhﬁcﬁfﬂd"l' fr éBﬁ‘ﬁhﬁ&é&@al‘li‘&dc@ﬁ@bl’e@ﬁlﬂﬂe@éyf ( aﬁ’d afigasi he
brom de), oxitropium (for exanple, as the brom t| otrop| um (for
exanpl e onasilspheutgatglernmr)suswnémg@gentrftnewrelsadnanetramttormlateet (f onc exanpl e, as
10 the bro ge)f LAS- 3427 }: P closed in W01/ 04118.

Exenpl ar%“ s a&’r"&lls A8MVAT" aﬁlﬁa\’f 58’&“ HAPURP P8I ERIARE,

dari Joen%hﬁxt(ﬂ'é\/\dft@Wa%W AeibstaPXIBUIN R sudRhAeh id diRainé! t er odi ne,

tolterodine tartrate, otilonium (for exanple, as the bromide), trospium

chl or i dd00233| A sespawsion isanebssolip kv naifarm sussi lhﬁtr@osﬂp/(bl@sng‘:nqwq, thafeis, when
enbodi U c reof (e.g.
15 Companets i Re! 1 Sadpad o MBS AT Sricleoe BB B b PR e
ant agoni st. Exanples of Hl antagonists include, but are not limted to,
anel exanox, astem zol e, azatadine, azelastine, acrivastine,

bronpheni ram ne, cetirizine, |evocetirizine, efletirizine,

chl or pheni ram ne, clenmastine, cycli zi g, carebasti ne, cyproheptadi ne,

car bi noxam ne, descar boet hoxyl or at adi e, doxyl am ne, di et hi ndene,

ebastine, epinastine, efletirizine,




20f exof enadi ne, hydroxyzi ne, ketotifen, |oratadine, |evocabastine,

m zol asti ne, nequitazine, manserin, noberastine, neclizine, norastem zole,
ol opat adiwe,2opyameast, pyril am ne, pronethazi ne, terfen®dirnes2010/043783

tripel ennam ne, tenelastine, trimeprazine and triprolidine, particularly
azel astine, cetirizine, levocetirizine, efletirizine and fexofenadi ne.

[ 00345] I n anot her enbodi nent, Conpound 1, or a pharmaceuti cal I%/ accept abl e
sal t t hathegpaceatigatly gecapbboiatidherpof (€& 6eBipased M 4tlny pod Hirewahostbe i n

conbi natj ' oni st (and/or inverse agonist). [00346] In
anot her S@%é%ﬂlo{ﬁg[r{?? d@ﬂ%g%ﬁ% 1, or a pharmaceutically acceptable salt
t her eof [(74.LiGwidgomndatZyn dssagofobing éd otaltakdmidisteadivinrairS dqicoas suspaBivds bat i on

with an H/H3 dual antagonist (and/or inverse agonist). 30[00347] In
anot her "@SFELEOUSCORSOYUAL-1, or a pharmaceutical Iy acceptable salt thereof

anat CHMBBUAE™ 1, or utically a | ner e
boea S e Idadit ey QS Sdeobils i AATHBHILELRA oGO RBbeRRnM 11 2

Conpoundelected from, uainote oeitedi to apHaymacoeptlhidcecgaile aquvengofal (spesioBonpound 2)

is conbined with or adm pistered in ination with a - adr enqgr ecept or
agoni ot Gt olHoRn R PR St £ £-CONBLl e S7GioP e kT AR aat
accept abfeensaahdy, b Gip. (84957 2000MRYAGS td BchaiFR] G‘Bi‘gpdﬂntih, 8fa

adm ni stered in conbination with a corticosteroid. [00350] In another

aspect , rbermangnidcally ageeptabithsaltthereot (ceaCoynpavedpl. dist lejusdilesagh érmsfingledey.

Compound 2).1s conbined.with or adm ni.stered.in conbj nation wth

none Ot erhgfiaeS oBATE, ROt Gadhs FEP IR FRER SR BR AL &
phar nmaceitdceakivys; 490eqtbab} enhaadihg et of) steetgnind Qe&ROREUME 0Zhg lagerzgnbi ned
with or adm nistered in conbination with an anti cﬁol i nergic. 500352] I n
anot her (BspdbizingegeptfRipayailability cpleeisteut i cal | y accept abl e salt t her eof

(e.q. i onhi ] 1 Qi K il I i with an
bt i st ot of iDL RE,eb MpdPihnRhad SRibit AREMAUKI ot cal |y
accep;gl_brbmta'_ﬁﬁhta ﬂot’tﬁigeﬁxfgs(s?tg a?\ _@efﬁlfmdb_ ! Lmbdve;by U?gdl?)dmbz tegéds,vbbtdtt lee{st ddoumj st ter ed
i n conbipation wit, nhi bi tor an - adr enor ecept or oni st .
[00354] T homaesest a@lﬁégﬁie Jé%ﬁ%l_&ﬂﬁ@ig’yﬁ S_aa}p%ag piederostie R © Bﬁfgt abl e
salt t hede%ir_(iﬁ%gom@éﬁgﬂy BAth)enti® &a?am%ﬂ. W dnB cRfbo@HENR lGl&ss N

conmbi nation wth an anticholinergic and a PDE-4 inhibitor. [00355] In

one enbodspresibn iCerpspmded intoa hamppenoms septisal by placcepigtation &ating tder eof
(e.q. 20t Co%oulﬁd I2) itgl cor%)i({med tV\,ith or admnistered to adgﬁ%hi ent in

conbi natTgh! {IPHS AREPEE O s TP BITAS SPBUSEE] " o BRE! Qi*ment ,
ConpoundhohogBhod sRERNEBE 8Ypheatdl eRfANLARLSesS Mdn 4NRESRE, 1n8ycBandtRirpound 2)
is conbined with or adm ni stered ?o a patient in conbination with beta2-

adr efter gintbodenenit iy aGagelsi SHBRENSIOR 1piFesuspandead g e homoagneup duspensen by
har maceyt i.cal | 5 t.abl.e s reof,..{e. i bHi ned
e o SN E Rl fRRESER BRI R 80 LochREL Blrl frofher CATRAUNG. 36 aifladfAE

bet a2- adicefsirgit6 nla@&iptationd@endctt aqudods @igersishodi ment, Conpound 1, or a

phar maceuti cally acceptable salt thereof (e.g._ Conpound 2% is conbined with
or adm APB7Erldauidgomppsifipenillustitiyslyirirathe ME hliquich yrhaee thp geent (c.g.

e 2. S SARBD, bEERREECaRED ke SOPRL Ny i et o

25  solution, in suspension or both. In one embodiment, the liquid composition is aqueous.
[00278] Liquid compositions illustratively take the form of a liquid where the agent (e.g.
Compound 1, or a pharmaceutically acceptable salt thereof (e.g. Compound 2)) is present in
solution, in suspension or both. In one embodiment, the liquid composition is non-aqueous.
[00279] In one embodiment, the aqueous suspension also contains one or more polymers as

30 suspending agents. Useful polymers include water-soluble polymers such as cellulosic
polymers, e.g., hydroxypropyl methylcellulose, and water-insoluble polymers such as cross-

linked carboxyl-containing polymers. In one embodiment, useful compositions also

comprise an mucoadhesive polymer, selected for example from carboxymethylcellulose,

52



magnesi um sal i cyl ate, choline salicylate, choline magnesi um salicyl ate,
choline salicylate, magnesiumsalicylate, sodiumsalicylate, diflunisal,
car pr of enwwof2enaprmfien, fenoprofen cal cium fl urobi prof eRCTiUuse@o0#3783

ket opr of en, nabutone, ketolorac, ketorolac tronetham ne, WO

2011/ 017201PCT/ US2010/ 043783 napr oxen, oxaprozin, diclofenac, etodolac,

i ndonet haci n, sulindac, tolnetin, rrecl of enamat e, necl of enamat e sodi um

nef enani C@r@@ie‘@ (aqsylicoaci & BolymeDl pody cagiy loosiagrydgiele pelyecrylantids. pebsaibeplh as,
but not f b,
but_ not By ERIRERG LR GaRE R R fRngeH, percconD.

Corti coqo(as(qudsme embbdident, plbrnaceutivat cdrmpasiteths 3o it dnmicloa sore pH

(Cel est one) predni sq Del t asone) | cl et asone, al dost er one, anti noni de,
becl onetdistiag a%f‘élf%%%ﬂ%%ea&ége%ae%ﬁ%%cl dgguch s asfitigeboria, srstéffi

cl obat a?{ﬂi'a?pho‘fl cQhe IIIS’&)IIS%GHC 6¢iap cljzﬁgé%%'uch £O0hER H?dro?ﬁ% t §o¥i%?léhosgﬁitg azacort,

deoxycorti cost erone; desonid soxi net asone, desoxycorton
dexanet rsaslmneborduef $oglias ombpnaie,fsbdmm ¢1t;rhllan®dudn ftaspe eddamelactatariddried one,

10f | udr rti so fludr cor nmet ason fl uni solide quocrnoIone
P LS Rt S R N o S R R S

f1 uper ol @aRm bikaBbLAOhSENBMohlukt ESANSucK XD GNcE Bhd bEFES LRAAEIE:d in

hal onet asone, hydrocortisone/corti sol, hydrocortl sone aceponate,

hydr ocorani anmvat tpaveed ‘e?trealnt@}&dpld@ﬁther @@m@SlletlyIr an eccep‘f@blerwmnol medr ysone,
mepr dni r..meth redn oI o nmet h redni SQ | on
1 5I’TD§E t E&gﬁ Ifl SP %{‘lllejgdlgla?ln a SOH’IeIaCG M%&E m)rnge% I‘g also 111061886 one (’)I‘ more

pr edni saaré pr #0mhEok eR@ired tdmxngl @adlality ¥pteicbBlpositioh &AE it @c@pRbleanthe.
ul obetasol . [00359] |n one enbodinent, Conpound 1, or a pharmaceutically
accept abiush selfyinglyee &eﬁe klem@g SQUHHPARRISIEIN PIEBAHLRedtians Hdghlots ni st er ed

In Conb'MtEQa@ (Iltg % %%E%ﬁ] hﬁfl%a% Shib S c;rg)'is%tltgt anio

UDP- gl ucur onosy ran Itors 1nclu oae AVdescri bed
in U S sa083é @;ﬂﬂsﬁﬂﬂﬁde io&dﬁlrn 2RI0AH0Gb464i8m dhitoridensodiurb didbsifates sodiom

adm ni strg{l’{, f a UGT in |b|tor allows for | ower doses of Conpound 1, or
a phlérmshi 1CARf PPMANMERSUe salt thereof (e.g. Conpound 2) to be

adm ni St[ﬁ‘dzgéj In[oﬁgéﬁl%dlm‘ﬁt pﬂﬁ'ﬂn’(dc@ﬁ@éal HRAS aBB iRUed GRYPIALT ons are

adm ni ster ei ther sequentially or si taneously I n separate or conbi ned
phar mac mlrt:secsailtlvésmonnﬂhlhtt inoobial mctozmte S@taérlmprdaiemm’ttves tolebidee mabirmirgtual  conpounds

ill b d t d t |
For mut OIS BB BB BE oY M T AR PGB LN A e
appr eci aju@friy hhasRiik tbhpslids sﬁéheasaffehzalkor{l@rﬁ%ﬁ[bhdghe combi nati ons

referred to herein are conveniently presented for use in the formof a
phari¥ac egtylizmetidapoonimbromdyendesty ipyidinamyidendeceut i cal |y accept abl e

i | uent (50, o APGALILBT L Shion K LAUATE Bl 85,00 MRRHLAT LSl BRR62) ligfiHse 11

t he therapeudtic rre use descri erein, s an
manuf actdtfer @h& i3 Saaiblbadnibaicaurfact&ius hckidepolyosl etglcac fa@tlyrabﬁlr :

package, gly(?creri(c:igsnénz%ii \Pe?ggta%)lgaotﬂs, e\./g , gﬁi}oléy%%hg%&le?go)/ h%?i%oo gler.iéltgcéi1 gzgo?} oil; and
polyoxyethylene alkylethers and alkylphenyl ethers, e.g., octoxynol 10, octoxynol 40.

25  [00284] Still other compositions include one or more antioxidants to enhance chemical
stability where required. Suitable antioxidants include, by way of example only, ascorbic
acid, tocopherol, and sodium metabisulfite.

[00285] In one embodiment, aqueous compositions are packaged in single-dose non-
reclosable containers. Alternatively, multiple-dose reclosable containers are used, in which

30 case it is typical to include a preservative in the composition.

[00286] In some embodiments, aqueous pharmaceutical compositions do not include a

preservative and are used within 24 hours of preparation.
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is conpartnentalized to receive one or nore containers such as vials,
tubes, and the |ike, each of the container(s) conprising one of the

separ at e whenratiz2000 be used in a nethod descri bed her eiPeT/USeé1AI7683
containers include, for exanple, bottles, vials, syringes, and test tubes.
In one enbodi nent, the containers are forned froma variety of materials
such as 5glass or plastic. [00363] The articles of manufacture provided
herei n d&/RSHIIA spae REGPAG e équeap%ph@@émﬂgsomp@ﬂpm @Chlérﬂ opg ar mare

5325, 00 BLPGERTEHY L ETh oBhBOHTRS bRE AR Lo B Rt aERREMAPT. c1cagi ng

mat er i alisgredichude, somatenbbdinnats, themoh&)dlztef)ls sbleb&‘défonphﬁ:lhﬁsolli&tttdles t ubes,

bags, containe bottl es, any in_ packaging material suitable for a

sel ect ecfnt%lfor%ﬁllrsaﬁq %’Fﬁ%@ i“ﬁfl%tﬁ?fééfn?ﬁﬁﬂén@f:aétdm nistration and treatnent. A
Wi de sar (i) PTGk AREON 8 NRoRABAHNE horR at BTRARAIIrBF i Pr Ovi ded
herein are contenplated as are a variety of treatnents for any di sease,

di sor dera,dnomsmirmm to |11¢f|ants lolass thew P deehre o&f)) ¢h11kiyenantdagtihy®m off agbRAd mecept or s.
[00364] r_exa cont ai i ncl.u 1, or a

bhar nacdHTFEGTYP ek BB SRR S he b G Ra Buna 2) . “opti onal 1y in
a conposhd2kAFRbubdal 6LIIA dl @ammlttfhu@ﬁqhmé cABBHImAS thd SmhRRHnB eI N.

Such kits optionally inclu an identi ;all ng description or 1abel or

instr uctth@me’mr(Efltdfﬂﬁtﬁ,g{OZ@gﬁS,SDf gele formulded inet erogrentipms bmptend ($verced- KL.S [R30365] A

and A0RSge CARR AP A b aRS PORBEC” A'Sel of Tnstructions will

al so tqutzad]lm ohe eal@buio{dntwdageb@@@@@ﬂe prép@aEwanbeieibiesatings. [Fabglis i s on or
associated with the container. In one enbodinent, a label is on a container
when | etiugpese, GoupgEREcdsueH okttioph aicased Meiehpptionglly Bentpiatssm grlicdlcached,

nol ded . t I th a
contain Ol)&ﬁ@hﬁﬂttdll{%ﬁ% réeagoeﬁg p%\ll Iﬂﬁ%edgslr ec%g(foq Jingipogrtlt%glrl@?izo(r;&#eﬁ at%qa so hol ds
t he contsalutiens, aad guitab2bagamic palek@ger saisat mlxﬂumsolmeomrmﬁxddmﬁ,, dyastuétbel is
used to indicate téaé%it]the cogfents are to.be usg {{o ]gemflc .

t her ‘Ape RriPEETAPYS $1E 0 theh @DIeEtRSIdraios SORE oS HICERH PORSIPBFITiEe of t he
cont ent %lfféﬂémo%%lh?ﬁlohglgf%%gg ggﬁ,‘tﬁpd{dsp§d herein. [00367] In certain

enbodi ments, the pharmaceutical conpositions are presented in a pack or
di spensdﬂozaﬂvl't sulthbeimdeomteal thst oy @urigrered cxviipics saygecivoseergdont ai ni ng a

conpoun rovi ded.herein k, for exanple, contains netal or
plasticquﬁon&§ﬂﬁﬂ“6@1 tBﬁWE?@F“E@ﬁP I n one embodi nent, the pack or

di spenseyosdeNhb@nts Df EoaiHRMAI 196} i)yhmﬁ;weuﬁumﬂmtﬁtabMﬂm&teroaté @en. In one
enbodi nent, tThe Eack or dispenser 1s also acconpanted wth a notice

assodi at e container in formprescribed by a governnental agency
regul ati S har tical notice
et AR s PR S BEA Gy MR rEinegh Gy Ron ESRBPRAEH i b R

or vet eraﬁca@ta’ol@@un theebf @ld. @omp'BUﬁ@2)'IQtab6@t,O jrﬁg teXRUPI € perd dosté,dolitehgg i ng
approved bg the U S. Food and Drug Adm nistration for prescription drugs,

or the dppbeNde nsF dersetbaundmeito alpwtéﬁ@né@%@mﬁ@ﬁ@b%é%dg iappyP0mg per

cont ai ni g §, GHRPAHBHJRIRN! ﬁ:l%%fté‘éﬁ&‘é al?n&gﬁ BPF%@Quﬂd‘l %r(é%m&cgut?cally

phar maceutical carrier are SO prepare ac I'n"an appropriate

contai nerxccepaatde babhbedf foqr. Gongatineg A} 1scaboutrilnng1td>| abatietp pmmidytabont I(Irﬁ)g)fBﬁS] It

is to be understood hat as us d herei n, phar ceutl
descri bé§oul2e per day, ﬁaout 10mg to a out Ig per day,pabout mg to a out 6; 8{?86 ay, out

10mg to about 0.5g per day, or about 10mg to about 0.4g per day.

[00293] In one embodiment, the effective amount of Compound 1, or a pharmaceutically

acceptable salt thereof (e.g. Compound 2) is about 1mg per dose, about Smg per dose, about
30 10mg per dose, about 15mg per dose, about 30mg per dose, about 45mg per dose, about

60mg per dose, about 100mg per dose, about 150mg per dose, about 200mg per dose, about

300mg per dose, or about 600mg per dose.
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conprising a pharmaceutically acceptable salt described herein, e.g.,

| i quid solutions, 1l0enconpass pharmaceutical conpositions conprising the
associ at edoand/war2odi sassoci ated fornms of the salt. ThuspCrars2enaniBe, a
pharmaceutical conposition described herein conprising an agueous sol ution
of Conpound 2 enconpasses a conposition conprising a population of sodium
cations and a population of [2'-(3-benzyl-1-ethyl-ureidonethyl)-6-

net hoxy-[80294] Inppige coypedinyants Prihehyrmageuiitpl shwtoas enchideshaut %f/ SDAMPLES

[ 00369] i i J 1.0 . procedur es
for praé%?%%%g&%ﬁ%%ﬁg?ﬁ@géﬁg%g@ %2%%8%g¥%?%ﬁ6§§%%@%@%ﬁﬁﬁﬁﬁfﬁggmgéscribed
above. Thdugx gdoadlmgsnlielabvutd®aymbef @érhpoypar.i cul arity illustrative,

non-limting enbodi ment of fornulations . tha 0 include a, Co nd 1, or a
phar mac ey dRIoPe axcEpimprdiatcricassfablsts lggwi%%%@u% hérgstto i S0% W ot

har macqki i I : \ t of
phar mac qkifsding 1P6P4 h%&%aé&&c%%&@ﬁ?g% @lelfere%fff(gg. éorhllf)}ﬁfnﬁ@f)._ TR%oMRY

exanpl e only, Conpou I's optlona pr epar ed outlTined’i n US patent
appl i catandwdia¢B6 amdBdjatorelaase @hlets inelddherosit 1% Evampbeull40%vepanadtiooh of

Compound,,1 ,25[0037Q]., | n, one _enbodi nment , .

[2'-(3- %e/% N\f_tg _ag?uriigb _/(my/é;i/ aggﬁ{nﬁ%u)({%_O%ﬁ)hwcautlcally acceptable salt thereof
trifl uoreretbmbolidNenydoni: dodi@its Grdddtht€Fdldbkse BSIR inCRUERBHR BYAS /w,
described in US patent application 12/362,439) was dissolved in

t et r ahy dibefiutln W/ et dharbl > %rd ws 0bewd04 wiuabdast 256h wr' v orbowas0% ddedaband t he

m xt ure tinre roomt rature~for 1 hour, ter and. nethyl
er tbac e aPlelolr sk ot B T Phehfe ool o pHRERCS BRI, 2. The
| ayers aiceepiblsepar thbedf @nd Coadpgoasd eyl i ndependently. Concentrated HCl is

added to the aqueous |ayer. Methyl tert-butyl ether is added to extract
Conpound?029¢] 18 pne pEpesy ifepgdiafeylopse caﬁ@ﬂ%@lﬁﬁy/‘rie plaut 12308 v/ vethehout af'er i s

Commound 1 8 G BaR 1 Bbh hdroldshiPh Ginu B Sl ARER( 8! Clnh R e
e i Yk 2148 A, et o e e o
22; S5 ut %ﬂ%{a W o F‘&&EI\/SB%]W&&% é?tOmnO@ag ix Orr%ﬂwwé?%?%kymeﬁt@ﬁé %’ﬂtbur s.

Once no fLabt (N9 CORLBIARY). WRSHrEEAL AN mERNR] i Gfidtc biMRe ch Eh{e%i_lﬂﬂllﬁﬁﬁ%%ﬁ"’as

concentrated and then diluted wth CH2C12 and aqueous 1 The aqueous

| ayer we®o seépautatue d0Gvd we rbowd b edwiv tabo@GHICL Y/ warbiowt B % eryi ereaboot 3ani ¢

| ayers re ed w H20,. dri ed .over , filter d con trated
o)l ve A B D e ono g ok enGr U B P a0R ot AT (b8 P B0ar2] St ep
2: (3- BrMeods GEDBSnY aRbapshdmafSdofmagd d net hyl ester (5.1g, 19.68mml),
10bi s(pinacol ato)diboron (6.54g, 2Z25.59mmol ), and potassi um acetate (5.80g,
59. (WmrdPR9Udnene ermbpdicent, sthoNRIpagoHtyl cangesitiygs inglydingdlamposnd asr Hur ged

wth N2, t he . o

(1t 1 b ineRfack iy seenimble s Psrsatiss Camerpnd B AReriRLATES (0. 050,

0. 98l gdmieistceddBep@phly bttt dndagtha@ipveis tlogaicat. trth8Rpeicadppiighions,Shar ti ng
material was still observed after 16 hours, so additional

(1, 1' - biOPPOPHERYME REDFHS ST @ p Paiday alrcady sHiTerph EPMAddisawes p1 conditongigg,

0. 98l - t1.0F 4k t [ Once no
starti nga)hn@\g?%rn ?gﬁﬁg\lggﬁg g}a&neh(gryali geglgtl ﬂfﬁh é]\z%i_egéé,léatg ﬁoel?erﬁf%?eu%ﬂ ﬁg@k gg%’leed to

r oomst enjigast ar@ndimidn Cloreetaihreatbedimdhte ameshid eéfcvids foathid tdcalepehdiet theen

Et 0Ac and H20 and filtered. through Celite.  The aqueous | ayer S separ at ed
and ext PAEEEH A0 £PHTER QIARS ggﬁ%epﬁ ORASAR: REQ YIS JAHRRY- |ﬂ§y1&ﬂ§%fw%1%ﬁb\éf§%d wi t h
bri ne, i VEK L r ; et : esi due was
puri fi eé{i}%g&si I g%ﬂ%g@f’octﬁé gﬁbﬁ@?ﬁﬁ%ﬁl (%QTS%% Et Oﬂ,&%&lﬁg pﬁ%—%gﬁgs) to give

[ 4- met hdso29g-10 prephy|astic epplmatotvy borhiqsddhb dpuxraigy Gompeundyll pr pheny1] - acetic

acid mtprfl)éll*maecse{lt%ally acceptable salt thereof (e.g. Compound 2), described herein are

30  administered to a patient susceptible to or otherwise at risk of a particular disease, disorder
or condition. Such an amount is defined to be a “prophylactically effective amount or dose.”
In this use, the precise amounts also depend on the patient's state of health, weight, and the

like. When used in a patient, effective amounts for this use will depend on the severity and
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[00373] Step 3: To (2-brono-5-trifluoronethyl-phenyl)-nethanol (2.216g,

8. 69mmvol ) and N net hyl nor pholi ne N-oxide (2.051g, 17.38mvol) in CH2C12
(44nmL) amsioNeOM1(D12nL) 25 was added tetrapropyl anmoni urCpArseuig3Tas e
(0.311g, 0.87mmwl ), and the reaction was stirred at roomtenperature for 20
m nutes. Once no starting material was seen by analytical tic, the mxture
was concentrated and purified by silica gel chronmatography to give

2- br ono-®utseof thegtiseaes, Hipordse AL edndétinpe arevioye dragpysthepagent's health status and

2- Brono-5- 1 rj -be; . 16 41mol ), [ 4-
30net hoxrgs-p?El %%1{028%8%%%% ? é@iﬂﬁ%’ gﬁ@@%ﬁ%ﬁ“&éﬁggfé r}Jt'n- 2-yl) - phenyl] -acetic
aci d nethozbo)datcertain 4nd38anenis adihimigdtajion afithcpotnpsand) tompodinmate thdaiéy,
41.03mmol ) were conbined in DVE (40n.) and H20 (20m.) under N2. The m xture
was pur gedoHirPRd Rereirginglufresirende P%TR}“%S(WWP%H%W%}HGS%HF%%@)I%PH@B}CUn( 0)
(1.9g, LqGdmoplooasy,dddgithindRdidaer 51?@?8&1‘1&%? WASd offitne, including, e.g., _
2011/ 017201PCT/ US2010/ 043783 heated to 90C for 10 hours. Oncé n% starting
mat er i althwaghse e dyratamadfythe patient’ ChE; intdnderrd xnaherateas otfeowesd contral@om
tenperature and diluted with Cl2 and H20. The aquequs.| ayer,h was
separ at diMAAL ERPFURY g HERBEE S S AR THEC SRS PEPE s ver e
dried ov@miMi®tHbn ihélhiQrRely aanthigomeant rated. The residue was purified by
silica gel 5 chronmatography (0-100% Et0OAc in hexanes) to give '
(2' - f or rifoBo@-Insomexynbadimants, dmisration pf thgiconeayndsaegmposgmes ot thewdpdesnet hy |
ester. [P0375],.Step. 5. To . . : .
(2" -for ic-%’-eheh%%‘%ﬁgﬁve-“tCPPPP%O&F%%} HiAmAY S SERGImEnG fhefdoss PLINRP§  get hy |
ester (lad8gnisRrdd9nTehpor@ild reduayd ameﬂ%ofaZM bspditded S H&rtain/leBGIPime N

0

CH2C12 (10ni) was added sodi um cyanoborohydride (0.587 8. 6mmol ), followed
by acet i(éeati@rugdoligayiphhe lqgsh phthedregmbaliday spiieshegvean 7 dymand Apyerat ur e

until d - C th ' t 4

neut r al ﬁ{z%e]g&ll\lil\,%f% K%Xtoggg%rggﬁaog égg%&%glﬁ%g% 42%5%&%%’3’0?@%%0\7 t8 ﬁysgggﬁ}? and
t he conbi2niags,or5gars,C0l dayer2s dags, s 5diayed0alags, 70GISGA,100idhye 20 dayandls0
concentrated to gi

(6- et h&@ys,é@bé@mﬁﬁwwé%w&@& davp1 G Brrerndidant gAAgYS 80d 34 dget i ¢
aci d metfp do§é%e%ﬁcti&ﬁ&iﬁﬁga%éh@l@da@ii_s fiBm 10%-100%, including by way of example
(2' - et hyl am nonet hyl- 6- met hoxy-4'-trifluoronethyl -bi phenyl -3-yl)- acetic
aci d metdwy 1@t Er% (1720500, 3076 itio Y7, ASBHICH25 1 72nt)% 265 %0.C 0ikes/ Sae B6t,

dii sopr%%g),g)z)%lﬂ%gg%ﬁr@q%lm, 1.19mmol ), followed by phosgene (20%in

t ol uene;” and the reaction was stirred for 2 hours at OC.
Benzyl anpgas (18 s898lembBd Bdmpp bbrﬁg@ﬁnd nest agfhdRfaceafichifyRecdpRatd tmnnhwast stirred
for 15 mnutes. Triethylamne 20(0.1nlL, 0.72mol) was added, and the

r eaci or{egaSomppunded) fapp langhlgsting chgdt nirpamamalsda gy therfreate of Bowpmpoust mol )
and dii I l. | ap_ne : ; 9 I - reaction
s sti rah R YOS aR fy R e Rt T el B o R BB Brnar v
LCVS.  Theoripotind e ov@phdpaiat duticoifestcopablesnlt ideeofiielg @éthgalinda@n i 4 Rsuldgtieous

| ayer was separated and extracted tw ce with CH2Cl2. The conbi ned organic

| ayers wee effeat gf thegormguedere apantesise’f, Tharglls-nb sosg aakodimentpdhe fongd by
silica . r (20- 409 i :

2 ( 3- oG PIRURRAARMAA 420k (ki) etAELat ool feg. Compound

t ri fAsuor)nes reghk bf lesiopt eF-ryttjof dcedongoand tromethh YIP, esdcetor. [10QR77] Step 7:
[2' - (3-benzyl-1-ethyl -ureidonet hyl)-6-nmethoxy-4'-tr.ifl uorgmethyl -bi phenyl -
3-y1] - ac®t Oélra?ﬂtdﬁlﬁ@ffrrw o Oérﬂpocledigfsom"ﬁﬂe;‘ﬁz TESRRLT &l wer ﬁﬂg{l_&aﬂ W I
aqueous stQG’ec?fbr(P@ﬁerérﬁ"thezDP%E?té‘ﬂ [P doReh &t Uhe offTRR dHediyiRinwas
acidified wwth 1N aqueous HCl and extracted three tines with Et0OAc. The
conbi nedran ganDR; tcagndorsis welcest tiwice dr ahldast dneenimeateldng anthetolieratesi Rule: was
purifi ec{D b gﬁe@? arative HPLC to give [2'-(3-benzyl-1-

et hyl - ur'y ﬁﬁefgpégrrret hoxy-4' -tri fl uor onet hyl - bi phenyl - 3-y1] - acetic
aci sp Mz 12Qdme MfBodPdehtd ToHRDETET 1, WP2GHALRAB By acceptable salt thereof

(e.g. Compound 2) is administered to a mammal in which the following treatment cycle is

utilized: (a) a first period during which Compound 1, or a pharmaceutically acceptable

salt thereof (e.g. Compound 2) is administered to the mammal; and (b) a second period of at least
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Example I'b. Alternative synthesis of Conpound 1 [00378] Step 1:

( 3- Brono- 4- et hoxy- phenyl )-acetic acid ethyl ester was prepared accordi ng
to the prwoeduwa7meéscri bed in Exanple la, Step 1, usingPCT/US2010/043783

3- br ono- 4- net hoxyphenyl acetic acid and ethanol. 5[00379] Step 2:

( 3- Brono- 4- met hoxy- phenyl ) -acetic acid ethyl ester (27.4g, 100.3mmmol),

bi s(pi nacol at o) di boron (25.47g, 100.3mmol ), and potassi um acetate (24.6q,

250. 8rmoryenyeyscugpgmphisl te Cemponndiil oxarharpswriigal iyigesptalde sattidcreef (¢t9-on was
d
1" 9o ediflodou 5 (o e mammal in a rpduced amount, i some embodiments, he

5. 02molmanvasl isckpedtnaing atlést one a;zrhtoﬁmf\aaslldﬂ@atimhsé @ chddiomo\he funthght . The

m xt ure sfllte eqthré)ugh 10 Celite artitioned. befween Et 0Ac and
bri ne. odifirats : Spukitindyyn a e Bepaac i @dergin AN B0Ac, and
the gonbyped.q ]%ggg RPGER due was

pur i f i ed by gl F(?%g&gse k@éﬁﬁ&%ﬂ%@%@ﬁ%ﬁéﬁé@ tGGg/o Et Oé&%&}dﬁg%ge%gﬁ%%?%to gi ve

[ 4- met haxyied-10 4ords Sniipdiredntsative fisy perfod i3] 1@1]:&1] D)d@ld@yso lrasonR-eydbpdiptvetsytid fmcet i ¢
gﬁ:jd[ it %%ﬂ(ﬁ%}{gls?s@ggg gi%gmstra%gn of ComII)BoruO rﬁ"l or Lallrl;rlalélglitlocnﬁgr Qélce%t%gf%za dehyde
15t gt [ anpéByidl. SoRlpdiRk 2P ah AbAR vAbYdihdabe MeYrst pegdd enphitd ofidedday €St er were
used to prepare

(2' - For mylmmestlﬁv@@m@mpwndt k. iof B pbeorasttidally amwylcs:altylle)re@fc(eign comppendet hyl
ester a scrl bed i 1

(> “Por 1 bt ropmer By b RunnBbEPrtinr iy b, BroiestPedimenty ts
ester (lef@d &&131&61@@ atlléasﬂ\m&lyis eBleds) 1 4@, acldad eddyy biedricag 26 aaglsl m sbhie; 5ni,
201 Omol ), foI | owed acetic acid (0.23m., 4.09mmol). Sodiu
cyanobor@Hpdinicats, t{l@)dazla@gloum OMWBPI}H%SMtarpbﬁr%a@épaﬂaﬁecqu&lerS@&éb@réw was
stirred t. K I eaction
never re(aghed191@){1&?%1(?[|B%r%ywml?1 %gg})rlmx grsgoql Sn@@?(:r)eéﬁ érégtbgtli&%ﬁdt 5})32??% oned
bet ween &h@;&tedaadlesﬁaﬂsupeatodd Iﬁqmmeambwh@fi& ththemadgstenion of &parpowad 1 gxtar act ed

with Et0Ac, and.the conbi ned organ ers ried.ov 504,
25¢f i 15t erRIATMagRtically asrrpfablaeplt t[?%s#éﬁ %@w\ﬁ %Ufs %fscg%rlrwg & %%éaw@@
chr omat QQLBR ghy (0-6% MeOH in CH2C12) to give

(2' - et hyl am nonet hyl1- 6- met hoxy-4'-trifl uoronethyl -bi phenyl -3- yl)-acetic
aci d et Hyw03pdh eome GORBIBAMISthe pedmeiioycle is used once. In other embodiments, the

2' - et hyl -trifl hyl - bi ph | -3-y1)- ti
i d et MFRMEBLGR e (3791 g PB4 KBRS (450mL) at r oom T enper at r e
ucts - 30aq gt/ Sk T2 dBloon Bob DL dmpd i e by enauissoeanat o

(16. 7mL, 0.136npl), and the reaction was stirred for hours until no
st ardoj ngirmremsmrematé@éhomprmg;ﬂp%é¢11q_\f@d®y affieashenetriatonerrcesigpe. ilt i oned

bet ween H 0 r t ract ed
B L T e

2011/ 017tH@dﬁﬁfﬂéﬂﬂ?s@é&/cﬁ%317(&301&&6&6@11&%%&1&&@1@06@@% ttba sﬁﬁﬁh@w@ leesg). purified
by silica gel chromatography (0-6Q0% Et OAc in hexanes) to giv

- (3- Hépyred qct@phfymawéxaa Sk P SheaopPORRgsy COMPeSitiqns @6 F@ﬁ@é&lweﬁwﬁ?@énw 3-

yl] ace

{3 (5 Hishelf oo Llca (PHARRL R o ebodiments shemaingenane L onyi
53- yﬂs] atwst canpiddicd aéhhysitraelsh ef th(eéh@eﬂ@ )desamb&'cﬂ-lﬁer(emﬁﬁ rth Janmindt mfﬁaamll to@B70m.)
was treated with 1N a ueous  NaCH for 45 mnutes. at .roomtenperature.
The mi xtigCPaellsBRUNtHD & W&%ﬂ@rﬁ%ﬁt@%ﬂ%@%ﬁw thg RHMERE Josetidd three
times wiRofll GRbSIIARLAR raiklifndl AL ESmMREPodhL Smifd fosEmangakum sul fat e
filtered and concentrated, and the residue was purified by preparative HPLC
to give qezreaidantde%ﬁ_‘ani/oeﬁhwenuyef admistidtratida 6f thetapepr one or more of the

104" -tr Iaf Iellljt(s)ra rmnlsh[g lea l?1'1 e rn tilO(ig IX 1érta%; grtn ocdlran%nt% however, intermittent treatment

30  with increased frequency and/or dosage amounts may be necessary upon any recurrence of
Symptoms.
[00305] In certain embodiments, the amount of a given agent that corresponds to a priming

or maintenance amount varies depending upon factors including, by way of non-limiting
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Exanple I c. Kilogram Scale Synthesis of Conpound 1 [00384] Step 1: To a
400L gl ass-lined reactor was charged 3-brono-4-net hoxyphenyl acetic acid
(15. 0 kg)wenduatihmmol (35.0 kg). To the reactor was chargedScanne3Tss at ed
sulfuric acid (0.42 kg; slowy using a diaphragm punp). Rinsed charging
line with ethanol (2.0 kg). 15Heated reactor contents to reflux at -79 C
Agitated at reflux for 4 hours. Cooled to 20 C and then vacuumdistilled

react or Eampkenths speaifie agent() wgizsl, tbe Hispwr copdiion apdifeeveri Hieddaiting an
(e 5650 o R Re Sihigt: P Fp AR AR S sk oy M ortpitlacth 1e"
sol ut i onnaadowyniaidatdenthaehs éadttd dowancemtcaichdy pidentediit esinglSepsy @tied t he

| ayers apd hed the MIBE 20 | ayer one tine with.75.0.kg of 9% sodi um
bi car borHYideL g9t p 1.msr%5 WB@aP%/R}’élry bAYLrth A beriad of tmé) of at appropriats

(3- br:oms AriRt R ARk ARRL! GuP6i RoRLIKLARS!RE s dried over 5.0 kg of

anhydrous s ate and concentrate o dryness in a rotovap under

vacuum sRhatmaCobkimetic andiPbaamacalvnimg¢ dnialysis6. 7 kg. 1003851 Step 2: 16.8 kg
of bis(pinacal at o) di boron and 14.7 kg of patassiu et at a. 25sol ution
of 16. 7 KRG oS bobRdnERnarh s aly P BBbrcraRea Sy odbiefinn 3s. 5 kg
of N mejibud plRdthd QricEhtRRRE pretHlc GhRIEAH hRorindAdhitik@gRnlIfRGgmaaedor - Al so
char ged 36.2pk of N-nethyl pyrrolidinone. Started the agitator and bubbl ed

ni t r ogerdesdribed dhreithehatandudanompauindr le of @ pharnfagenticalth agagpi@ble. salt ideprestt [ 1, 1' -

gas. 30 AR GERTORG DELeE FBRTEF Lt (8o BEE FBlsAity Besohsbrilly FePoBled or ' °0°"

cont ent sustng Sfodp 6F Ratthpgidlah@dadiubides. TaepenbélsTaubjetts Is/sulfildtiés.to React i on
m xture was cooled to 20 C, drained and worked up in two portions, each
wei ghi ngregdeadgguatercantel pitvariptin inasatistical gpalgsigndfs aiatly abputil Qotir e.

Ch i i i i t . 70.0 k WO
2011701 P0thc TRsh 1675 Yah hpe2s KRl by ES, Bk ARGl d by D20, 0
kg of 12msdnidirationch ltiatei zdeo s eihglicidoge ofAf foemulgbh af Cogipbtned Feaat or contents

f 20 m nut the | ted. Washed th ic | ith
1296 KBTS Y ST GATE ORI BTGB (St DATPPHEY oG 0SS BH S BERAPH ng [ 4
met hoxy-B3344, those ﬁﬁé,ea%éﬂ”ffl%@f 'ab&ilt@@m%] Q%&EE@@& olRNe %%@,‘a@&ﬁ%@]ng?&@“ c

acid ethyl ester inb5ethyl acetate was dried over 5.0 Kg of sodium sulfate,
anhydr owbouflidnerefdampomntliloor @pharmacdutioallymicctptrele wals theozol éclg.Upompouad

simlar , _except that, 10 kg of sodi. | {.at e, . anhydr.ous re used to
ary e SESarrah et ma ol thet SRR nhR icfh HfREto 1t fnd

t et r ametBhimid ad udhShtGeaRvh Fbdbodt ¥ hdurb BReYatiniAkRitich SthéfRmbkiogst er in
ethyl acetate was concentrated to dryness on rotovaps under vacuum at

t enp®r atBlped sgmpiss @e chledtedi e wpey sbigceprioryp @depipisirapniekg 15 poodes]andt ep 3:
Di | i - t fl d 4- et - 3- , 4,5, 5-
Dot r e s MBS RAFEP M AN B0 o Lol Bl Ll Sl TERREN a2 %

73. 0 kg withid (- firdi lotaaed tadkbalge tefltdtly thereafter. Illustratively, blood samples are
[ 4- met hoxi/- 3% 4,4 5, 5-tetranet hﬁl -[1,3 Zi%di oxabor ol an-2-y1l)- phenyl]-acetic
aci d et rpileded 0 @u3-descord 2% 0> 40913, & 6% d et 1. 1 bFavserfter pdminisiakien whdh 15. 0

kg 150f 5, i e o) 10. 4 kg

of 2 br ot B e AR g B Y e s rBR SR RO R i

bi carsbonaldy dauecars! teg|Ifortnudatican el p2doBotkay 1@kt 1) daydishxdd elap&uldidbred ni t r ogen

gas through the.reaction nmjxture for_1 hour. Slo charged 0.9 kg of

[1,1 - i URSREI) %ﬁ%ﬁepﬁfmﬁ&egﬂwcﬁsmﬁa& ﬁém fﬂﬁ%?qog-%é% Bubbl ed

ni t r ogencgaguddioRUal td@psigRa HllmaT XaWRd o cdlpsiiaut §Fa vARatAlEgh t he
performance liquid chromatography/tandem weight spectrometry (LC/APCI-MS/MS)

procedure such as, for example, Ramu et al., Journal of Chromatography B, 751 (2001) 49—
30 59).
[00307] Any formulation giving the desired pharmacokinetic profile is suitable for

administration according to the present methods.
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20 reaction mxture at 605 C for a period of 1 hour. Cool ed the reactor
contents to 25 C and drained the reactor contents into a drum For the work
up the resotzoomimoxt ure was split into two equal porti oRrE€TAfS2@0/083783) each.
To the reactor charged 97.8 kg of reaction m xture, 54.8 kg of ethyl
acetate and 74.3 kg of 12% sodi um chl ori de aqueous solution. Agitated for
20 m nutes. Separated the |ayers and washed the organic |layer with 74.3 kg
of 12% JoPtlRpeodynaeic géfgets fellayong administimgpr af €ampeyndb afianut es.

Separ at i r I r 2. of Laum

sul f at e%ﬁﬁﬂ%cgp@%@&%ﬁ%ﬁ%&%?@%@'%?va@éhlﬁ)g{ﬁ%% eﬁg}bgrasgeﬁged@cao%aé%ggé#i on.
The or gantthodsaye ssmuemdodinraathe G, -inducidyrosmspltinshapt oaRe ESEHinC (bat h

tenperature), and e dr ums re rinsed with 10.0 f ethyl acetate
e agﬁ Y lglinal)ndyhole bloggtisyused as a pharmaco yrnan?c marker. DP; 1s hlggh?y expres%/ed on

(2~ or sty SRl ARl b4 ML QPR IV PURRAM) b PRk !
ester is 19.% kg 30(83.5% pure by liquid chromat ography). [00387]" Loadi ng
of crudeh¢@otatoe effdst 6 REDhor yhede etlisi Comppambstihyith itpdrenmae th8byndingadet i ¢ aci d
ethyl e on sili l.. .pl.u isolation and crystallization,is outlined
T %t epd Gl S8 eShoisi I Hhi i S e et vRbn a0 seur nis dntushd B ssol ved
19.9 kg mEDLBISR is collected from the subjects prior to dosing and at various time intervals after
(2'-fornmyl-6-nethoxy-4'-trifluoromnethyl bi phenyl-3-yl)-acetic acid ethyl
ester i rnloBDgOPWR: bfaddedioghehtepAamd tb@éwd_smheleswrum‘:md oasvaiaticged i nto 8
?ﬂ;s I0 gge(rgtsfg.co) Sl}(%}cagg 'cﬁanlég Ibe?I}ie}%s%rfﬁggflpﬁg%ralslcét%?‘ug%!g il ohnafert%?q"hte Ci)nh?bi[[igltl ovap
(2" - f or rofboSinsftihdpe dhange tdlateooanebidpl cbhdhemydr oF-Caygoumadepiovidied 8 et hyl
ester solution was charged to the rotovap fl ask. The sol vent was

concent rAREBAQGYRANIA@SESSTIIL forifeinparpd dt @i Plrmperaticdhedasepigble dlén porti ons

of crud e fO - 6 =4 -1 hyl - bi phenyl-3-yl)-acetic
acid et ﬁﬂﬁl%oefs & t@éﬂ’ﬁ?’?‘ﬁ%ﬁ ﬁﬁ%ﬁ%f}a&(yﬁ&% 0 a clean Nutsche filter, 28.0
kg of si[bizeg Igelonvasmbbdingads, fharimapodindnicseféédts ase hadsed. 19 kigergkncr ude
(2'-fornyl-6-nmet hoxy-4'-trifluoronethyl-biphenyl-3-y1)- 10 acetic acid

et hyl® ot PIga S %r?og}qqntb&d%m%,gﬁ%ﬁs@tﬁégh%&aéaeygsﬁnt%ffgwil%a bed. The
bed was ﬁ'rfﬁr%d%tahvféﬁné)d&&léh%é@Tﬁﬁrbeﬂ_ &p%riW?c%t f@%hﬁé&@ﬂat%té@&r? olg of
hexanes, followed by 151.0 kg 5:95 (v/v) ethyl acetate: hexanes and 819. 6 kg
1: 9 (v/ wrlfeadhsgismroeiat woheg ahdeiraytptoracon ansalobf 5 8 0S@@rdte vores roay | ect ed.
The el uates were separated as  pure fractions, mxed fractions. and waste
fracti on S OF A PR S8 YDl wtelotsirafog el il phedre
150only VaadirRinbRAe %hﬂgtﬁehgyrﬁgkﬁﬂt Aﬁflo%%h%hé \j{rﬁ%toﬁ{ Qe 6 eh gitRgxanes, which
was reduced to 511.2- 544.6 . [ 00390] Step 3C. M xed fractions were
conc®nt rsabkdtive 16s guidesent pumbeooapatents i6 nyet ahd ford geongs Steapeamnglr e
fractio ‘-for .6- et -4 -1rifluoro hyl -.bi |-3-y1)-acetic
neia et nPTadhdersRr AR, Mt by LA bk B ey

(2' - f or mydg Guncrionostich 4's fork@t reixbirdro Melni¢ 1bbhedvondIFEYV)) aepeédkc aci d et hyl
ester, followed by drying under vacuum at 45 C to constant weight. Yield of
(2' - f or FPIretoRe fIREp UPER) jof ugige shedwypersiugiengd ifssgaly.  acetic acid et hyl
ester i 0 1.0 : OBL, -9;3%:)' I ep.

[ 00391] S[%Otkiﬂ%gggm%%%é%\%@gﬁt&ctﬂ% a%dgﬂw & a%bﬁé’ Q8 orhé %a&s@ks%d%glﬁg

(2" -A50r nhd sdoring hiopicydediatitis (SIGOR ADRbhyik -atbapivesiyi a®picydeymarited (SASEA D) et hyl
ester fromm xed fractions) - To a 22L multi-neck round bottom fl ask

25di ssolV&§™: 5 kg of

(2" - f or iy dmBinXEbR ®Pher4pied i f | uor onet hyl - bi phenyl -3-y1)-acetic acid et hyl
ester, recovere romm xed fractions, in 4.7 kg 2-propanol (IPA) at 605 C
Char ged [20382]Kg coftainanséancanidt b epptrepritto tae&idinGtanfionipoand [leara sol ut i on was

obt ai ned, cooled to 05 C. Agitated.at iS temperature for 15 mputes.

1 er edhiBgiaed R GPeBESr @ LpmbobgT BRIt 80 i BoléT od 10 05

C. Dni ednhéra ic\éﬁgﬂﬂjm at 45 C to constant weight. 30Yield of

(2'-formyl-6-nmet hoxy-4'-trifluoronethyl -bi phenyl -3-%1 -acetic acid ethyl

est er i 400313] In one embodiment, the compositions and methods described herein are also used in
conjunction with other therapeutic reagents that are selected for their particular usefulness

against the condition that is being treated. In general, the compositions described herein
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1.1 kg (97.9% pure by liquid chromatography) fromthis step. [00392] Step
4. Charged to a 200L gl ass-lined reactor 13.3 kg or

(2" -formpoeenmtimexy-4' - trifluoronethyl -bi phenyl- 3-yl) Pataiseaioadi7ds et hyl
ester and 95.0 kg of ethanol. Started WD 2011/017201PCT/ US2010/ 043783
agitation and set up a scrubber in line wth vapor |ine of reactor
containing 50.0 kg of 2M hydrochloric acid. Using a di aphragm punp, charged
sl owl y 2edsingnbedimaptewhgicgampinafignat tierery is Kepiaysd @her agents 8g nehkavgitdg | i ne

wi th 10. . i . . n . for a
peri od ob% aglg‘ﬁlc?)lgtre gequ@:t?%r Sgagﬁ %h%ﬁf%c%u@%ig?@?&%@éndt% g@&%}, B%.agstekog%éﬁfé% ts odi um
cyanoborphlyyidiliate chemfcalehapridrisacss aémaiigteret be diff@entsoutds. e bneaabodimange of
sodi um cganobqr hydride, .charged 1.1 kg of acetic acid to thg{llsre actor.

Stirred ot gewEstraRoa s Mpdyacsprding o csBlidied niofaer!s-vad dist Btsedape unt | |
t he rat ey ofpdiwlicit-aki QP dQ&%E,‘%ﬁé@& o?28miiRraBoll In@linRObY SRhinYV@S i gH St 1 | | ed.
Charged 50.0 kg MIBE and cool ed the reactor contents to 20 C. Reaction

m xt ur e fueberonadifjed. up to a pH of 8 by charging 120.0 kg of 5% sodi um 10

bi car bonat e sIoI ut.i on, Al i.tattecj[hf or 10 m nutes .antd separ ated the layers. The
or gani ¢ [P(le‘gr N VAHPYS FRbpiiiments, the compounds are administered concurrently (c.g.,

(2" - et hydiaankHREBINehshriAm} ﬁﬁf&%aﬂéou&lgidcr OB IBME tlRbpRabYototo) bl - acet i ¢

acid ethyl ester was washed with 102.0 kg of 25% sodi um chl oride sol ution.
The or gamilecntiahwrdepensing wnonghe nature of the disease, the condition of the patient, and the

(2'-ethyl am nonet hy1- 6- net hoxy-4' -tr.ifluoronmet hyl - bi phenyl - 3-y1) - acet.i c
i et HsTUAL SRR CRomio Rl R e e SR s CARTRGn AT bl ST
concent rahgfistiier addmha auitedsf répetiods bf ddrbiRBtrafdeotdachlkifigeliad hgont
significantly decreased. [00393] Exchanged sol vents into MIBE by chargi ng
70.0 kg durBgattecatna pmtocapﬁ»ds Basst juppn pplpationd theedscashbeing irpeed adthes
distillatien sigpificantly decreased. This was repeated once nore. Charged
50.0 kg%@@oﬁgg?{g ¢ %?[I Cool ed to 15C and charged 11.4 kg of 4M hydrogen
chl or i dgoo3ms]di@xangaed hadngeeuticaticahpdkitionk provide Rhospduttdaly gifagivei ne wi t h
1.0 kg 20 MIBE. Agitated at 20 C for total of 4.1 hours. Filtered, washed
wi t hi52, grynget m@w,ayﬁﬁgﬁa@m@w EitheP b Asit P B RS HRPOR Pht  over
a peri Océn%l_irggg for eQQI'ﬂf)Q; OIYde@e{-Qa}thwice-a_- ay, three times a day, etc. administration. In .

(2' - et hyl am nonet hy1-6- nmet hoxy-4"-trif P,uor onet hyl - bi phenyl -3-yl)-acetic
aci d et hyk asstcephatd@lestadat corspdbitidhs pgovidSar2éfqutive atyuntiod@iochpound 1, or a
chromat ogr aphy) .. [00394 t e . To a OL gl ass-1ined reactor, 12.0 kg of
(2 et hy ARt 2o et oy Rerasiel EommaBr EabenihIEpr i any. 4y - acet |
acid et hyds169h8pecifiCdmbaditnent; i& dsea@therft-fortdsiRh Dk eRiMORMIihdirigor( JIVAP)  and
107.0 kg of tetrahydrofuran was added. Cool ed and agitated the reactor
cont2nt Campaundds aad Pheasmpequdicalbieacseptblg sat thereef feg ¢empavadadaeigesed. 1 kg of
triethylamne. ngi i_ni r t or .tenperature Al so charged 0.9 kg
o tet? ARAPSrTRR RS oL B eP IR Ry P o iR G oF

benzyl i sheygivats asthiiat Bi viiridgs 3Rbediaicarts, AdnaRtratiod ® @findi®idGabefCdmpbukd oOf

tetrahydrofuran to rinse charging line. The reactor_ contents were agitated
at i nt erlh&r 2 pbypueatisaly a¢cepable splithereq{dee. Copporndonpn eembimaien Wehat i on,

t he react) ' Thr [ RN actor was
rinsed Wo%f/%#é‘?g%}ﬂé%g&%%&g?%ggl\?\nata ﬁ&g’go gki&ge?%?mt%? F f;lttﬁydr of uran and
t he 151 ngeo3wy sl lekgeuticdly-dectivieddsagesfialyt @hemehs klrugsl ar¢ neteh yreathenged to t he
filtered . . : :

[ 2' - (3- BORPPRipne MR Fminatiog st amancy g et Uye dosages of dresgd OfAr BEFieny | - 3-
y1] - acetyendfbdifldinfRh G cafRl i b BRensTR GBSV ddlih ARy Yl’?a%n&h?@rl SARPRN AL ed

until the rate of distillation significantly decreased and liquid |evel was
bel ow t hee afincaboomicAosiogal.c. afroGling. rBork gregficrs olowendosse reondemntoveidinaize t hi s

poi nt . ar ge .0 kg, of .MIBE to reactor fq]lowed by 125.0 kg 1M. of

Pyl o hITBHF ai e e sBke b Mg ag st ba SR pelon BoiaPr it i 205
and fHhe éit;ﬁyﬁdrsooﬁﬁsﬁth@t%%poﬁﬂ&1%@%ﬁaﬁné@ﬁﬁéal&%bﬁitzﬁﬂl@%{tﬁ'ere6§fleb§nZylj 1-
et hyl - ur ei donet hyl ) - 6- met hoxy-4' -trifl uoronet hyl - bi phenyl - 3-yl]-acetic acid
et hyl edt@npayad 29 enéthesoeandsigontig haye & terapatsally sffectiveriinyanbihet isdender
concentrat e r ~yield.of [.2'-.

(3- benz;}?énl\?lg{l]}a})l%-oé?azl?ezio%ét ay lgléte%% ﬁ%&%gﬁemta}olnfel uor onet hyl - bi phenyl - 3-y1]
-acetic acid ethyl ester is 14.5 kg (91.4 % pure by |iquid chronmatography).
Purification is outlined in steps 5A-5C
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[ 00395] Step 5A: Dissolved 14.5 kg of crude
[2'-(3-benzyl-1-ethyl-ureidonethyl)-6-

met hoxy- awetnitfdicaen onet hyl - bi phenyl - 3-yl1] -acetic aci d ethylusesivou3’sh 52.0
kg of ethyl acetate. 15Split solution into 8 equal portions of 8.3 kg each.
4.0 kg silica gel was charged to a rotovap flask along with 8.3 kg of one
portion of crude [2'-(3-benzyl-1-ethyl-ureidonethyl)

6- met hoX§13481-A cpm m@t&@r@@mﬁnﬁpglﬁmww@ﬂpw%bwaa 05@9@1@11%% CHAEHNAG,

sol ution 5B: To a
cl ean Nu Eﬂ&n?&% §@$Wﬁ@ﬁc ar eg%%g&ﬁgﬁégmggMﬂffggaéﬂg%%'ln?%gyof this
20si | i cacbgdabld falBthk@odfe. I(ld)(fh.pound 2) is initiated pI‘lOI‘ to, during, or after treatment with
[2' - (3-benzyl-1-ethyl -urei domet hyl t hoxy-4" -

trifl uordotrEHiA8eBt: 5% ﬁgntmgew}tﬂ 4B %@@ dieng H@ﬁmﬂm widhdhe tesarbrecshostiir ca

f'romsSt prify Y&ﬁlsofﬁféraﬁﬁ&t%httﬂgs Ph{i Q%en'[)qgalséf PRIl e Ris 4t Gdiyy th 85.0 kg
1:9 (v/v) Ethyl acetate: hexanes wed by 212.2 kg of 15:85 (v/ v) ethyl

acet at e: (Er&xmmd landa pH@miageutically ceptablp selt hereod ¢ep at@npendesndtid 405 kg of

4.6 / th tate:h d fracti 5t
Torl ser oS Reen S A T HS Bt SR Pl iRt ot SR 1 one

and V@Sttﬁnésra%aldr@ﬂéecréﬁﬁing oMATrERRGFhBE af Uurfnp@h IRELmBAL fRi8 8. O mSh e B
using 19.3 kg and 18. 3 crude

[ 2" - ( 3- Besatyant furghanyrclusies peiderbe h*yaltyneetsﬁbath@x@mm staprét fVheussaestiy lasdstphenyl - 3
-y1] Lacel Itﬁ:the :lncll1 gtmgna ester fjt@e etl ely silica. [00397] M xed fractions from
first sitity 5 weregg i Hed® Bhd"oaded in silica as fol | ows:

30D ssol [y 9n 3ok eaibointaes, combination therapies descrlbed herein are used as part of a
[2'-(3-benzyl-1-ethyl-urei donet h |) - 6- met hox

trifl uorspag 1ﬁWatmeﬁ%@ﬁwmngﬁil}ie%édﬁmdaé|banﬁy R effeetifeqm fhe cpractoR gfaf et hyl

acet ate. 0 kg of
silica g])eépé\llgégoi%t ngégg@%ﬁ)dr gtog\%}%?ﬁ &ﬁ&pgﬁ%e\ﬁﬁbﬁ é;l@%ﬁ%ggfo(fe%one portion
of crudeCqm2pound-2pemdnlcohewidny tremm:nﬁ (birm'&lh&'érﬁtoﬁd tha¥N@ certain embodiments, the

2011/ 017201PCT/ US2010/ 043783

met hdxy -PSAgSTEEIMEs iR Hetth ey et ppieialionts the copditipp(sy far gvhighhielickis sevehtdp ut i on.
The sol vgadii¥@sn 6ROGRBdidkRd n{ &cafdm@é@nh IRh SRS flcRRE AR fatford MBlude,

remai ning two portions of crude -(3-

benzy1l- beeWalth>f mnelnrdmmgtehympleﬁﬂlmymﬁd{%asetoﬂcbhdmombemgfltonbwptwhrﬂyd 3-yl]-ac

t d ethyl_ester sol For. thi el.ut f or med
Usi ng- ¢ HEDESHITS R BT & diceSoutiBhot adiel HOGe" BedtRgonien SFGuaREG: op
5B. [ 003RRE, ifts6Mc 2o, HARkLRNS MRIENSAFRIANGSH ANAILPBGRIES AbATNE O 2

i ni mum vol ume in a 200L gl ass-lined reactor fol | owed by concentration to
dryn?@ss dosage regiona pet feh Bereinact i ons  of

L%, 1) T ad PRl TR Bk R PR R e b oL b RIRIRL O e m n

200L gl asisnihistecidg &&npmrﬁrconﬁ)h@mgf@ﬁmﬁnm 6104 shaadaccaticalonegnitlatad t o
dryness under vacuum [00399] Yield of

[2' - (3- Bhergglicn Qpﬁgvpum &) @@ﬁé&bwﬁwn SuthenBstgpoptic et sglselsAdoRY ISbi phenyl - 3-
y1] - acet 9

chr omat c}i %gg%éyn)qsee%%%’ht ‘gﬁ%ﬁeéllbﬁlg?&gi%élssg ﬂ\/o%%g%gs@%%i%\?tg@’ﬂ asgglsﬁ 11. 3 kg of

[ 2" -253- hangppiistk; @YSjLITRIerta@onBtshBLTl antagomsts BLT?2 antagonists, thromboxane

6- met hoxy-4'-tri oromathl-bl 1] -acetic acid ethyl este n250
kg of 15““%%9?’5%%%%968?‘?1“ tagqniﬁ@ Ié?‘]r%%%}s“ %?P@@Bf 1408158 P%HE

the 200LchEhnokBR¢@ptok Qhta QWS AY 5 taﬁﬁbo'ﬂyoﬁ\foﬁglgdcﬁl'aﬂ)?s @ﬁeoﬁhﬁhﬁ@ l&fkoﬁ@eﬂbsom um
hydr oxi de sol uti on over a period hours. Rinsed arging line with
2.0 kg otcoptdrantigonisgi lmltcedeltdifermaamt1nb1h1tmsxdweg®tanes patdkgemingsper at ur e of
20 C for a p f‘,[l‘l od of hour lth OrétLOlli gltl Ill ed.of f sol vents (.égder vacuum at
an i nt er RO ERPErIGasioE 8y SRR ABRCPIBETEG, IS CRPREVE  emoved.
Coolgd tRpdlofenRnshdghangsdstd14. 0 kg of water and 44.0 kg of MIBE. Agitated
t he reactor contents for 10 m nutes and separated | ayers. Charged back the
agqueous [D@gﬁrlné@m@@mpd@lmpmmdmemammsww agdimgthegs of MTBE f| ve

nore ti g..of

concent pagiﬁie Fﬁi‘@g?%ﬁlﬁc. it y re rls n‘gﬁ 'S %Irféortaop%%%eugagfygaég ratggl o the
react or ,th&84ofclog CopbliiRE2) iﬁ@btn@irﬁdoﬁ h&th&&héﬁp@tmrageﬁxnisem Eorftﬁatlﬂg) m nut es
and separated | ayers. Charged back the MIBE | ayer contai ni ng Conpound 2 and
rinsed reactor wall with the sanme 10.0 kg MIBE used for first reactor
rinse, and conbined rinse with MIBE/[ 2.-(3-benzyl-1-ethyl-ureidonethyl)-6-
met hoxy-4' -trifl uoronethyl - bi phenyl -3-y1]-acetic acid solution. Dried the
solution over 5.0 kg of sodium sul fate, anhydrous. Concentrated the MIBE

| ayer to a m nimum vol une in



30 the reactor and then transferred into rotovap flasks for concentration
to dryness under vacuumat an internal tenperature of 40 C. Yield is 11.0
kg (99. 2%puna/day2olti qui d chromat ography). Exanple 2: Pr@panskilon4iks3
Conpound 2 (Sodi um Sal t) WD 2011/ 017201PCT/ US2010/ 043783 [ 00402] Met hanol
and Conpound 1 are mxed to forma solution. An appropriate anmount of a 50%
sodi um hydr oxi de solution is added and the resulting solution is m xed.

When a pRpRofatasp sersiiionst dihprapentic agentsavelyl for frsating gsnsony sordiieendat ed t o

dryness &%egérgmaﬁdec%%?gﬁﬂféd%go i Co%étnr%g%%gtﬁ&%bﬁést 3 gtét?ﬁ%r\éed in ethanol

and agita Sol I'S charged and
sI urr i eChnmmbcdmms&mﬁcho'ﬁmerg@@nhﬁﬂiy&aaﬂﬁnésg ahﬁtﬂmmjnmasl o(thahedmtal@, chapaddsitant

e final AP] is passed _through a 20 nmesh scre npl e 2a:
Ki | ograrﬁnaraé ésr“é‘ﬁ wg@rbleﬁwb&w% aﬂf@l{@tﬁ}%@gfpter %%%]ll%du? 15y Oét/%cana asks

11. 0 5kg H%Eaﬂ-z%r 19 ?&%? h{/ %%(ﬁltlﬁ%/] and '[cﬁfgdﬁﬁﬁé BYh)- agrenergac recepgor a&omsts

nmet hoxy- 4' -tr| rorre phenyl “acetic aci f
met hanol[003€H dngenhe leodbotimdnesy Coompaud D,Lor@_phraﬁameomaéllydtcm}mhe mj;ll tha'@of) n.

Rinsed with 4.0 k met hanol t jacket te Char ged
Y Basko e Sompesth S Ay bapkingbrn bRGARG kOB v BirabfusGetat s

Agi t at e%efe@{ed%nﬂhﬂ}uhﬁﬁmnﬁto hi %nt@odn'ﬁbhcﬂlﬂegé? ag,%n’ﬂs (paRichlarly @AN/QON/NI Xt ur e
into 6 portions of -1.5 kg o npoun arged each portion through a

0.45 il rpcﬁptcs’nnfalgbnietr) Bzmdmenomoempsgqnﬂs,@nhméawlwaag@tsaanttﬂnpianmle@,rPIDE{41 I

-1.5 kg .of. T h t 2 k th |
o oo iy BitaGorist (3 apBamis (BrTar e B ki §ADES Susfracal oo
vacuum yghd/br v &8e & dgdnhsq!)s m@mh@&toﬁmead%ow&%wa SorNAHBED stefoid, 0L

react or and char ge kg of heptane through a poli sh filter and agitated
at 45 C stﬂroﬂdalrﬁng@mammtthQnmm antihRéarpine d cukptrenegeofptaginiaganistsya vacuum

di sti| l sil} ?‘e%ggép ?‘ﬂtg%odn uﬁlb%%s]?flt/(?rysﬁéla \l;%&%tR? eaéoetgstt NgAtﬁsE (ﬁ% (é)CyCI € one

nore ti hour's.

washed vatohbrslcﬁ) NEA®sahd @ﬁﬁb@-@ampaimsﬁorﬁ AnkiBRSEHTU DR EERLronosiefansdgaem at 45
C. Dried wet Conpound 2 to constant wei ght under vacuum at 50C. Conti nued
dryilig dU@0C to reduce residual ethanol content to < 5000 ppm Yield of

Conpoun le 3:
Synt hesqg&(z)#]slﬂc%)?lglg glrn&%g aﬁ%sou{eg%ﬁ%ﬁlér uﬁc Tg%gmtgsg E%X %36@}@ et hanol
was addedlts @.g e alkali atct# @ubmadoesatts of aspmzicaaiiﬁmm dajm)r cnxpldén@s dmtlluémgheat ed to
50 C for ap oXi 0-12 hours to assist with the djssol ut.iion of the
base. THS® %ﬁ@b&%@rﬁﬁrﬂ;@éaoltvat%r(%. @@%%tﬁ@ PoPaSaPEFh Y4PProBFiaieoifound 1.
30 Exa f npound 1 in
10091 gﬁ h%ta ﬁ%lrtll?f 'q%vagggégg% b?ghﬁdnlg%gﬁdlb é%%?oéglsdgﬁtggﬁmggfoﬁ um hydr oxi de and
t hereohedb@ed]t ®hShdGifwd cappowxdis nﬁs@hwoﬂxﬁmﬂaﬁohmmadnmmts&dﬂthw th the WO
2011/ 01720 mgTﬁUSZMO 0437%; .di ssol uti on .of base,%gl e czill Ci um salt of
Compound 4" WH&"Y Sot BHEBYSY i PR O Sehipe ey "8ynt hesi s of

L- Ami ni ngy3&§Ith one aspect, Compound 1, or a pharmaceutically acceptable salt thereof (e.g.
Compound 2) is combined with or administered in combination with: one or more agents
used to treat used to treat asthma (including, but not limited to: combination Inhalers;

25  inhaled Beta-2 agonists; inhaled corticosteroids; leukotriene modifiers; mast cell stabilizers;
monoclonal antibodies; oral Beta-2 agonists; bronchodilator); one or more agents used to
treat allergy (including, but not limited to: antihistamine and decongestant combinations;
antihistamines; decongestants; leukotriene modifiers; nasal anticholinergics; nasal
corticosteroids; nasal decongestants; nasal mast cell stabilizers); one or more agents used to

30  treat chronic obstructive pulmonary disease (COPD) (including, but not limited to:
anticholinergics; combination Inhalers; corticosteroids; inhaled Beta-2 Agonists; inhaled

Corticosteroids; mukolytics; oral Beta-2 agonists; bronchodilator).
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[ 00406] 20nmg of Conpound 1 in 100gl of ethanol was added to one nol ar

equi val ent of L- 5 arginine potassium hydroxi de and then heated to 50 C for
appr oxi mewel2911107202 hours to assist with the dissol uti orCofusthe/obzise. The
L-arginine salt of Conpound 1 was isolated by filtration under vacuum
Exanpl e 6: Synthesis of L-Lysine Salt [00407] 20mg of Conpound 1 in 1009l
of ethanol was added to one nol ar equivalent of L- 10l ysine and then heated
to 50 CIPBRoIdpprpRf thetcemposigons cobingtiens, asiods offredingios comBlation i on of t he

base. l;ated by filtration under
vacuum W@h&%’oﬁ*t&%@@h b ThedRIRAMrbtifd i) RO 66 OF ) 20nmg of Conpound 1

i n 100gJomb7)dhhanof theasnpdsiadnd, combmatimsamethgds viirening of cambidpaiionm hydr oxi de
and then hea to 50 C for, approxi mat el 0-12 hours to assist with 15 the
i ssol umFodro ttWét%%%ﬂWeheéﬁwﬁmp%ﬁKéﬁ%@fé@ i35k ovi de t he anmoni um
sal t sof [(RFRAHRLdin egfbﬁﬁiﬂllé:ﬁtsgco §Xl’ﬁhﬁ§f§a'tl%n%§° %@'PEMI cf%fﬁ)wé"?dm@@eﬁa' t
[00409] 20mg of Conpound 1 in 100gl of ethanol was added to one nol ar

equi val elosesodf G‘(bmpmmtm | oD glhanmamuﬂeal@n@bcbﬂ)tebie helathedboff ¢c. 5 ddnfamnd 2) to

appr oxi &)Brﬁ% hours to assist with 20 the dissolution of the base.
The sol V¥ ved to provide the N nethyl-D glucam ne salt of
Conpoundygbag) %ﬂaﬂeﬁtlcgageﬁﬁnlsgﬁ k&t tRhtifkdRIspiRRoSAohditibRO4dldist a8, gt lugompound

1 in 100g1l of ethanol was added to one nolar equival ent of chol i ne

hydr oxi dze'\a%mﬁnv@dlmémg@damplesglu@)qomcoacbpsmhu&mlelbgpnld% b@:lcbmahssomo assi st

W t the 25 diss L on of, The sol vent to provide the
cholhllone slgloplon?teé)'ﬁ% %ﬁ {luméxh?b?p?éltliﬁonwrtog Onf)tgt rﬁaﬁ I%l Sroaf)ey Karl| Fi scher
Titrati Qﬂorﬁk‘tEéone[f@@éﬁbundTﬂﬂﬁnwﬁioﬁrneplmk@tﬁbn@ﬁmmﬁ Sl emvaslueasur ed on a
Mettl er Tol edo DL39 Coul oneter usin dranal Coul onat AG reagent and an
argon puefeuk %ipéﬁé@i(%bla%lﬂé@t@a@%ﬂsg@ halizent, seuseeromegticata icromslya). on a
plat|nu S Y er. 4 ngress.
Appr ox %E%(?&Q%ﬁhb%@&m%gg%@gy perglgin %g a{ilsﬁ)ér#p%hﬁ%&r%ﬁmﬁ iffopt e ef{rlndnatl ons
wer e madetropih; 20y 1Rt i LCTEH 52 MO IBARTS o ddfidd]y | [Triee amdnitemtne@,fsumlat er in
sanpl es of Conpound 1 was determ.ned.to pe |less than 5%. 1 ess than 4% | ess
thar1153%asi RERYTEREY (Pyrlaging) dazoHag, HRACRYY EERINSnEA PEX4RIRF. qY KB GNal ysi s.

In one eqhpdine Qflmel%ﬁmﬁc a ni % en%ﬂﬁf&u Elfim%ahWnﬁn@ @dh Eé?m‘aﬁﬁllléﬂd e about 1.2%

of water 5[ 00413] nt of water in sanples Conpound 2 was

det erni r@dchlorpbendnmss, troimphch@ggnihe gsprohdine 89/¢11ile@$ht0m‘ar¢hi% h}@wytzman 6%

| ess than 5% Iless than 4% |ess than 3%. |l.ess than % t han 1% by
Coul ometP§<L=las; ProRIcUREme g eine R eaLinnh GBS ﬁ{ﬂt%‘]é “Effound 2

ver e fouRdvi®ink NBlentdgolaRRutizine ApRIdin@tfFolastine, terfenadine, fexofenadine,

20 levocetirizine, desloratadine, fexofenadine; omalizumab, olapatidine and azelastine; an IgE
blocker; beta2-adrenergic receptor agonists, such as: short acting beta2-adrenergic receptor
agonists, such as, salbutamol (albuterol), levalbuterol, terbutaline, pirbuterol, procaterol,
metaproterenol, fenoterol, bitolterol mesylate; and long-acting beta2-adrenergic receptor
agonists, such as, salmeterol, formoterol, indacaterol and bambuterol.

25 [00330] In some embodiments, provided herein are combinations therapies that combine
treatment with Compound 1, or a pharmaceutically acceptable salt thereof (e.g. Compound
2), with treatment with an inhibitor of leukotriene synthesis or with a leukotriene receptor
antagonist.

[00331] In some embodiments, the second therapeutic agent is a FLAP inhibitor compound.

30 In some embodiments, the FLAP inhibitor is selected from compounds described in U.S.
patent application no. 11/538,762 (issued as US 7,405,302); U.S. patent application no.
12/131,828; U.S. patent application no. 11/553,946 (published as 2007/0105866); U.S.
patent application no. 11/925,841; U.S. patent application no. 12/089,706; U.S. patent
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Exanpl e 11: Thernodynam ¢ Aqueous Solubility 10[00414] Aqueous solubility
was determ ned by suspending sufficient conpound in water to give a nmaxinmum
final corwenoriativmm of >10 ng. nl-1 of the parent free-f@cmuskomwles7sdnmpound.
The suspension was equilibrated at 25 C for 24 hours then the pH was
measured. The suspension was then filtered through a glass fibre Cfilter
into a 96 well plate. The filtrate was then dil uted b%/J an appropriate

fact or. apobeationae; bHO0§RL0 LY. Bimateniiprlicaton 8e.c2di2es 70oUsS. Haisgh cafisinut i on
of apprqyi - baj b & f f t andar d,
dilat Edq%nm%%ng?ﬁ{%“&“%a%EOQQP%@?% %mér@ﬁﬁﬁ%%@?ééﬂgﬁr%g 1?04{6&1?% ity was

cal cul at(pdblishedas 2009/(22aR8 I e pareheapplinaitbnin. il 76§ 88T (pablisedtale peak found

at the s retention tine as the principal_ peak in the standard injection.
Tabl o 1 BRI AER A SoR SRl B oS /ﬁ7,$?§y-mé%weeowwe of met hod:

Reversse qigssesan Ufs%%t%ﬁ{ @@gigakdgﬂ&@1@@5,%9@:1@%?%%9%&%?%&% nb2) S[Lm

50x4.6 nm Col umh Tenper a (O : 25 Standar ] ections , 2, 3, 5,

7, 10 TSET/US0@s6i8hsWVORrye47207,2V08,7/00602 20V 080/0D61 28 W 0H7/03328l engt h,
Eﬁgg\é\n gtlg@%%lig%q§%pgh&%v@ﬁ?ntps?é'g}UgaS?@pl0, lglte%]aatlsolelal'%ateoﬁt %)pili-cFéAﬁoinr}lo\.Nat er
PCT/US08/062793; International Patent Application no. PCT/US08/62580; International
Patent Application no. PCT/US2008/052960; International Patent Application no.

10 PCT/USO08/81190; International Patent Application no. PCT/US08/76225; each of which is
herein incorporated by reference in its entirety.

[00332] In some embodiments, the second therapeutic agent is a FLAP inhibitor that is
selected from: MK886 (also known as 3-[3-tert-butylsulfanyl-1-(4-chloro-benzyl)-5-
isopropyl-1H-indol-2-yl]-2,2-dimethyl-propionic acid); MK591 (also known as 3-[3-tert-

15  butylsulfanyl-1-(4-chloro-benzyl)-5-(quinolin-2-ylmethoxy)-1H-indol-2-yl]-2,2-dimethyl-
propionic acid); and DGO031 (also known as BAY X1005; cyclopentyl-[4-(quinolin-2-
ylmethoxy)-phenyl]-acetic acid), (3-[3-tert-Butylsulfanyl-1-[4-(5-methoxy-pyrimidin-2-yl)-
benzyl]-5-(5-methyl-pyridin-2-ylmethoxy)-1H-indol-2-yl]-2,2-dimethyl-propionic acid); (3-
[3-tert-Butylsulfanyl-1-[4-(5-methoxy-pyrimidin-2-yl)-benzyl]-5-(5-methyl-pyrazin-2-

20  ylmethoxy)-1H-indol-2-yl1]-2,2-dimethyl-propionic acid); (3-{5-((S)-1-Acetyl-2,3-dihydro-
1H-indol-2-ylmethoxy)-3-tert-butylsulfanyl-1-[4-(5-methoxy-pyrimidin-2-yl)-benzyl]-1H-
indol-2-yl}-2,2-dimethyl-propionic acid); (3-[3-tert-Butylsulfanyl-1-[4-(6-methoxy-pyridin-
3-yl)-benzyl]-5-(pyridin-2-ylmethoxy)-1H-indol-2-yl1]-2,2-dimethyl-propionic acid); (3-[3-
tert-Butylsulfanyl-1-[4-(6-ethoxy-pyridin-3-yl)-benzyl]-5-(5-methyl-pyridin-2-ylmethoxy)-

25 1H-indol-2-yl]-2,2-dimethyl-propionic acid); (3-[3-tert-Butylsulfanyl-1-[4-(5-fluoro-
pyridin-2-yl)-benzyl]-5-(quinolin-2-ylmethoxy)-1H-indol-2-yl]-2,2-dimethyl-propionic
acid); (2-[3-tert-Butylsulfanyl-1-[4-(5-methoxy-pyrimidin-2-yl)-benzyl]-5-(5-methyl-
pyridin-2-ylmethoxy)-1H-indol-2-ylmethyl]-2-ethyl-butyric acid); (3-[3-tert-Butylsulfanyl-
1-[4-(6-methoxy-pyridin-3-yl)-benzyl]-5-(5-methyl-pyridin-2-ylmethoxy)-1H-indol-2-yl]-

30 2,2-dimethyl-propionic acid); (3-[5-((S)-1-Acetyl-pyrrolidin-2-ylmethoxy)-3-tert-
butylsulfanyl-1-(4-chloro-benzyl)-1H-indol-2-yl]-2,2-dimethyl-propionic acid); (3-[3-tert-
butylsulfanyl-1-[4-(5-fluoro-pyridin-2-yl)-benzyl]-5-(pyridin-2-ylmethoxy)-1H-indol-2-yl]-
2,2-dimethyl-propionic acid), (3-{5-((S)-1-Acetyl-2,3-dihydro-1H-indol-2-ylmethoxy)-3-
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Timetable Time (mn) % Phase A % Phase B 0.0 955 1.0 80 20 2.3 5 95
3.3 595 3.5955
WO 2011/017201 PCT/US2010/043783

tert-butylsulfanyl-1-[4-(5-ethoxy-pyrimidin-2-yl)-benzyl]-1H-indol-2-yl }-2,2-dimethyl-
propionic acid), or pharmaceutically acceptable salt or N-oxide thereof.

[00333] In some embodiments, the FLAP inhibitor is selected from compounds described in
U.S. Patent Nos. 4,929,626; 4970215; 5,081,138; 5,095,031; 5,204,344; 5,126,354,

5 5,221,678;5,229,516; 5,272,145; 5,283,252, 5,288,743; 5,292,769; 5,304,563; 5,399,699;
5,459,150, 5,512,581; 5,597,833; 5,668,146, 5,668,150; 5,691,351; 5,714,488; 5,783,586;
5,795,900; and 5,843,968, each of which is herein incorporated by reference for the
disclosure of such FLAP inhibitors).

[00334] In some embodiments described herein, Compound 1, or a pharmaceutically

10 acceptable salt thereof (e.g. Compound 2) is used in combination with leukotriene receptor
antagonists including, but are not limited to, CysLT;/CysLT; dual receptor antagonists, and
CysLT, receptor anatagonists. CysLT) receptor antagonists include, but are not limited to,
zafirlukast, montelukast, prankulast, and derivatives or analogs thereof. In one embodiment,
such combinations are used to treat respiratory disorders.

15 [00335] In additional embodiments, provided herein are therapies which combine
administration of Compound 1, or a pharmaceutically acceptable salt thereof (e.g.
Compound 2) with the administration of an anti-inflammatory agent. In specific
embodiments, such therapies are used in the treatment of prostaglandin D,-dependent or
prostaglandin D;-mediated diseases or conditions.

20 [00336] In certain aspects, Compound 1, or a pharmaceutically acceptable salt thereof (e.g.
Compound 2) is combined with or administered in combination with one or more agents
used to treat used to treat asthma, including, but not limited to: combination Inhalers
(fluticasone propionate and salmeterol xinafoate, budesonide and formoterol fumarate and
indacaterol and mometasone furoate); inhaled Beta-2 agonists (albuterol inhaler; albuterol

25  nebulizer solution; formoterol; isoproterenol oral inhalation; levalbuterol; metaproterenol
inhalation; pirbuterol acetate oral inhalation; salmeterol acrosol inhalation; salmeterol
powder inhalation; terbutaline inhaler); inhaled corticosteroids (beclomethasone oral
inhalation; budesonide inhalation solution; budesonide inhaler; flunisolide oral inhalation;
fluticasone inhalation aerosol; fluticasone powder for oral inhalation; mometasone

30  inhalation powder; triamcinolone oral inhalation); leukotriene modifiers (montelukast;
zafirlukast; zileuton); mast cell stabilizers (cromolyn inhaler; nedocromil oral inhalation);

monoclonal antibodies (omalizumab); oral Beta-2 agonists (albuterol oral syrup; albuterol
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4.4 95 5 20 [00415] Analysis was perforned on an Agilent HP 1100 series
system equi pped with a diode array detector and using ChenfStation software
vB. 02. 01-w%8D2011/0A202011/ 017201PCT/ US2010/ 043783 Tabl e 2. pEolusbéloion3rsof
Various Salts Conmpound Sol ubility Conpound 1 0.21 ng/nmL at pH 6.1 Conpound
2 > 10 ng/nmL at pH 8.9 Conpound 1, arginine salt 46 ng/nL at pH 8.57
Compound 1, |ysine salt > 50 /rrL at pH 7.53 Exanple 12: Solubility
profi |1 releblyiar Meisrasng ehine h dretstiediordsminsphy Hipevaeistlérss ned
using thg, %ﬁglg) described in Table 1. The 5 pH was varied by the

suspensi on eing made up in 0.15 M NaC (aq) and the pH adjusted to the
appr opr I[GII387] Valoue awpetct) Contpoend ) drtﬂlﬂlai-ﬂﬁ.‘éceotlcd}sl&@dcep'fd‘[ﬂe sdlstheresf @g.was t hen

al l owed to equi Izbbrate fodr £ Wo urs fo({_@ y. checki ng t he pH and
readj ustTRERROYPA 2 Exfiprpiiped widh H@a e e otoiRelo g A GHF ABES The
suspgnsi QB4 WiBeat Qﬁ’&gﬁl 1{18‘&@1Qg,tl9,1t @Gttirntf & Endifftardthend- decongestant

combinations (cetirizine and pseudoephedrine; desloratadine and pseudoephedrine ER;
fexofenadine and pseudoephedrine; loratadine and pseudoephedrine); antihistamines
(azelastine nasal spray; brompheniramine; brompheniramine oral suspension;
carbinoxamine; cetirizine; chlorpheniramine; clemastine; desloratadine;

10 dexchlorpheniramine ER; dexchlorpheniramine oral syrup; diphenhydramine oral;
fexofenadine; loratadine; promethazine); decongestants (pseudoephedrine); leukotriene
modifiers (montelukast; montelukast granules); nasal anticholinergics (ipratropium); nasal
corticosteroids (beclomethasone nasal inhalation; budesonide nasal inhaler; flunisolide nasal
inhalation; fluticasone nasal inhalation; mometasone nasal spray; triamcinolone nasal

15  inhalation; triamcinolone nasal spray); nasal decongestants (phenylephrine); nasal mast cell
stabilizers (cromolyn nasal spray).

[00338] In one aspect, Compound 1 or a pharmaceutically acceptable salt thereof (e.g.
Compound 2) is combined with or administered in combination with one or more agents
used to treat chronic obstructive pulmonary disease (COPD), including, but not limited to:

20  anticholinergics - ipratropium bromide oral inhalation); combination Inhalers (albuterol and
ipratropium (e.g. Combivent, DuoNeb); fluticasone and salmeterol oral inhalation (e.g.
Advair)); corticosteroids (dexamethasone tablets; fludrocortisone acetate; hydrocortisone
tablets; methylprednisolone; prednisolone liquid; prednisone oral; triamcinolone oral);
inhaled Beta-2 Agonists (albuterol inhaler; albuterol nebulizer solution; formoterol;

25  isoproterenol oral inhalation; levalbuterol; metaproterenol inhalation; pirbuterol acetate oral
inhalation; salmeterol aerosol inhalation; salmeterol powder inhalation; terbutaline inhaler);
inhaled Corticosteroids (beclomethasone oral inhalation; budesonide inhalation solution;
budesonide inhaler; flunisolide oral inhalation; fluticasone inhalation acrosol; fluticasone
powder for oral inhalation; triamcinolone oral inhalation); mukolytics (guaifenesin); oral

30  Beta-2 agonists (albuterol oral syrup; albuterol oral tablets; metaproterenol; terbutaline);
bronchodilator (aminophylline; oxtriphylline; theophylline).

[00339] In one aspect, Compound 1, or a pharmaceutically acceptable salt thereof (e.g.

Compound 2) is used in combination with one or more other therapeutic agents or the
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10 Table 3. pH solubility profile of Conmpound 1 Media Volune of Media (m)
Original pH Final pH Appearance Solubility (mg/nm) pH 1 0.619 1.15 1.15
Solid on worzhaoa7®10069 pH 2 0.290 2.0 2.0 Residual sol iPdTQISO@2643788 3 0. 289
3.01 3.1 Residual solid

pharmaceutical compositions of Compound 1, or a pharmaceutically acceptable salt thereof
(e.g. Compound 2) include one or more other therapeutic agents, for example selected from
anti-inflammatory agents, anticholinergic agents (particularly an M/My/M3 receptor
antagonist), B,-adrenoreceptor agonists, antiinfective agents, or antihistamines. In one case,
5 antiinfective agents include antibiotics and/or antivirals. In a further aspect, a combination

comprising Compound 1, or a pharmaceutically acceptable salt thereof (e.g. Compound 2)
includes one or more other therapeutically active agent, where the one or more other
therapeutically active agents are selected from an anti-inflammatory agent such as a
corticosteroid or an NSAID, an anticholinergic agent, a 3,-adrenoreceptor agonist, an

10 antiinfective agent such as an antibiotic or an antiviral, or an antihistamine. One
embodiment encompasses combinations comprising Compound 1, or a pharmaceutically
acceptable salt thereof (e.g. Compound 2) together with a ,-adrenoreceptor agonist, and/or
an anticholinergic, and/or a PDE-4 inhibitor, and/or an antihistamine. Another embodiment
encompasses combinations comprising Compound 1, or a pharmaceutically acceptable salt

15  thereof (e.g. Compound 2) together with a corticosteroid or NSAID.
[00340] In some embodiments, the other therapeutic ingredient(s) will be used in the form of
salts (e.g. as alkali metal or amine salts or as acid addition salts), or prodrugs (such as esters
(e.g. alkyl esters)), or as solvates (e.g. hydrates). In one aspect, if appropriate, the
therapeutic ingredients will be used in optically pure form. In another aspect, if appropriate,

20  the therapeutic ingredients will be used in racemic form.

[00341] Examples of B, -adrenoreceptor agonists include salmeterol (as a racemate or a single

enantiomer such as the R-enantiomer), salbutamol (as a racemate or a single enantiomer
such as the R-enantiomer), formoterol (as a racemate or a single diasterecomer such as the
R,R-diastereomer), salmefamol, fenoterol, carmoterol, etanterol, naminterol, clenbuterol,

25  pirbuterol, flerbuterol, reproterol, bambuterol, indacaterol, terbutaline and salts thereof, for
example the xinafoate (1-hydroxy-2-naphthalenecarboxylate) salt of salmeterol, the sulphate
salt or free base of salbutamol or the fumarate salt of formoterol. In one embodiment the 3,-

adrenoreceptor agonists are long-acting 3,-adrenoreceptor agonists, for example,

compounds which provide effective bronchodilation for about 12 hours or longer.

30 [00342] In one embodiment, Compound 1, or a pharmaceutically acceptable salt thereof (e.g.
Compound 2) is combined with or administered in combination with a phosphodiesterase 4
(PDE4) inhibitor, especially in the case of a formulation adapted for inhalation. The PDE4-

specific inhibitor useful in this aspect is any compound that is known to inhibit the PDE4
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0.0022 pH 4 0.297 3.97 4.22 Residual solid 0.0035 pH 5 0.255 5.0 5.07
Resi dual solid 0.053 pH 6 0.267 6.02 5.60 Residual solid 0.16 pH 7 0.258
7.03 6. 4WBesilduadoisol i d PCT/US2010/043783

enzyme or which is discovered to act as a PDE4 inhibitor, and which are only PDE4
inhibitors, not compounds which inhibit other members of the PDE family, such as PDE3
and PDES, as well as PDE4.
[00343] Examples of anticholinergic agents are those compounds that act as antagonists at
5  the muscarinic receptors, in particular those compounds which are antagonists of the M; or
M; receptors, dual antagonists of the M;/Ms or My/Ms, receptors or pan-antagonists of the
Mi/M»/M3 receptors. Exemplary compounds for administration via inhalation include
ipratropium (for example, as the bromide), oxitropium (for example, as the bromide) and
tiotropium (for example, as the bromide). Also of interest are revatropate (for example, as

10 the hydrobromide) and LAS-34273 which is disclosed in WO01/04118. Exemplary
compounds for oral administration include pirenzepine, darifenacin (hydrobromide),
oxybutynin, terodiline, tolterodine, tolterodine tartrate, otilonium (for example, as the
bromide), trospium chloride, solifenacin, and solifenacin succinate.

[00344] In one embodiment, Compound 1, or a pharmaceutically acceptable salt thereof (e.g.

15  Compound 2) is combined with or administered in combination with an H1 antagonist.
Examples of H1 antagonists include, but are not limited to, amelexanox, astemizole,
azatadine, azelastine, acrivastine, brompheniramine, cetirizine, levocetirizine, efletirizine,
chlorpheniramine, clemastine, cyclizine, carebastine, cyproheptadine, carbinoxamine,
descarboethoxyloratadine, doxylamine, dimethindene, ebastine, epinastine, efletirizine,

20  fexofenadine, hydroxyzine, ketotifen, loratadine, levocabastine, mizolastine, mequitazine,
mianserin, noberastine, meclizine, norastemizole, olopatadine, picumast, pyrilamine,
promethazine, terfenadine, tripelennamine, temelastine, trimeprazine and triprolidine,
particularly azelastine, cetirizine, levocetirizine, efletirizine and fexofenadine.

[00345] In another embodiment, Compound 1, or a pharmaceutically acceptable salt thereof

25  (e.g. Compound 2) is combined with or administered in combination with an H3 antagonist
(and/or inverse agonist).

[00346] In another embodiment, Compound 1, or a pharmaceutically acceptable salt thereof
(e.g. Compound 2) is combined with or administered in combination with an H1/H3 dual
antagonist (and/or inverse agonist).

30 [00347] In another aspect, Compound 1, or a pharmaceutically acceptable salt thereof (e.g.

Compound 2) is combined with or administered in combination with a PDE4 inhibitor.
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0.59 pH 8 0.273 8.09 7.07 Suspension 2.2 Exanple 13: Chem cal

Purity

Det erm nati on [00417] Purity analysis was perfornmed by HPLC on an
Agi | ent HPORAOM13®II es system equi pped with a di ode arr @&gTdst@oas7sand
usi ng Chenttation software vB.02.01-SR1. 15 Table 4 - HPLC Met hod
Paranmeters for Chem cal Purity Determ nations Sanple Preparation: 0.4 -
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agonist.

[00349] In another aspect, Compound 1, or a pharmaceutically acceptable salt thereof (e.g.
Compound 2) is combined with or administered in combination with a corticosteroid.
[00350] In another aspect, Compound 1, or a pharmaceutically acceptable salt thereof (e.g.
Compound 2) is combined with or administered in combination with a non-steroidal GR
agonist.

[00351] In another aspect, Compound 1, or a pharmaceutically acceptable salt thereof (e.g.
Compound 2) is combined with or administered in combination with an anticholinergic.
[00352] In another aspect, Compound 1, or a pharmaceutically acceptable salt thereof (e.g.
Compound 2) is combined with or administered in combination with an antihistamine.
[00353] In another aspect, Compound 1, or a pharmaceutically acceptable salt thereof (e.g.
Compound 2) is combined with or administered in combination with a PDE4 inhibitor and a
B.-adrenoreceptor agonist.

[00354] In another aspect, Compound 1, or a pharmaceutically acceptable salt thereof (e.g.
Compound 2) is combined with or administered in combination with an anticholinergic and
a PDE-4 inhibitor.

[00355] In one embodiment, Compound 1, or a pharmaceutically acceptable salt thereof (e.g.
Compound 2) is combined with or administered to a patient in combination with inhaled
corticosteroids.

[00356] In one embodiment, Compound 1, or a pharmaceutically acceptable salt thereof (e.g.
Compound 2) is combined with or administered to a patient in combination with beta2-
adrenergic receptor agonists. In one embodiment, Compound 1, or a pharmaceutically
acceptable salt thereof (¢.g. Compound 2) is combined with or administered to a patient in
combination with short acting beta2-adrenergic receptor agonists. In one embodiment,
Compound 1, or a pharmaceutically acceptable salt thereof (e.g. Compound 2) is combined
with or administered to a patient in combination with long-acting beta2-adrenergic receptor
agonists.

[00357] NSAIDs include, but are not limited to: aspirin, salicylic acid, gentisic acid, choline
magnesium salicylate, choline salicylate, choline magnesium salicylate, choline salicylate,
magnesium salicylate, sodium salicylate, diflunisal, carprofen, fenoprofen, fenoprofen

calcium, flurobiprofen, ibuprofen, ketoprofen, nabutone, ketolorac, ketorolac tromethamine,
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naproxen, oxaprozin, diclofenac, etodolac, indomethacin, sulindac, tolmetin,
meclofenamate, meclofenamate sodium, mefenamic acid, piroxicam, meloxicam, COX-2
specific inhibitors (such as, but not limited to, celecoxib, rofecoxib, valdecoxib, parecoxib,
etoricoxib, lumiracoxib, CS-502, JTE-522, .-745,337 and NS398).

5 [00358] Corticosteroids, include, but are not limited to: betamethasone (Celestone),
prednisone Deltasone), alclometasone, aldosterone, amcinonide, beclometasone,
betamethasone, budesonide, ciclesonide, clobetasol, clobetasone, clocortolone, cloprednol,
cortisone, cortivazol, deflazacort, deoxycorticosterone, desonide, desoximetasone,
desoxycortone, dexamethasone, diflorasone, diflucortolone, difluprednate, fluclorolone,

10 fludrocortisone, fludroxycortide, flumetasone, flunisolide, fluocinolone acetonide,
fluocinonide, fluocortin, fluocortolone, fluorometholone, fluperolone, fluprednidene,
fluticasone, formocortal, halcinonide, halometasone, hydrocortisone/cortisol,
hydrocortisone aceponate, hydrocortisone buteprate, hydrocortisone butyrate, loteprednol,
medrysone, meprednisone, methylprednisolone, methylprednisolone aceponate,

15  mometasone furoate, paramethasone, prednicarbate, prednisone/prednisolone, rimexolone,
tixocortol, triamcinolone, and ulobetasol.

[00359] In one embodiment, Compound 1, or a pharmaceutically acceptable salt thereof (e.g.
Compound 2) is combined with or administered in combination with one or more agents
that are inhibitors of UDP-glucuronosyltransferase (UGT). UGT inhibitors include those

20 described in U.S. 2003/0215462; U.S. 2004/0014648. In some embodiments, co-
administration of a UGT inhibitor allows for lower doses of Compound 1, or a
pharmaceutically acceptable salt thereof (e.g. Compound 2) to be administered.

[00360] The individual compounds of such combinations are administered either sequentially
or simultaneously in separate or combined pharmaceutical formulations. In one

25  embodiment, the individual compounds will be administered simultancously in a combined
pharmaceutical formulation. Appropriate doses of known therapeutic agents will be
appreciated by those skilled in the art.

[00361] The combinations referred to herein are conveniently presented for use in the form
of a pharmaceutical compositions together with a pharmaceutically acceptable diluent(s) or

30 carrier(s).

Kits/Articles of Manufacture
[00362] For use in the therapeutic methods of use described herein, kits and articles of

manufacture are also described herein. Such kits include a carrier, package, or container that
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5 [00418] Sanples of Conmpound 1 and Conpound 2 were found to be greater
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this sm‘f‘téTng-or Q420] Potential residual solvents include acetone, ethanol,
nmet hanol™ di chl oronet hane, nethyl-tert-butyl-ether (MIBE), ethyl acetate,
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acid. Table.10. Residual Solvents by. adspace Resi Sol vent Anount
(ppm ACBHIGHES EraoUpHHE RGBSR FAOr: & SO0 ERRIWNSE < 5000ppm
THF < 7X)pR07eRi3P858 and 5,033,252, Examples of pharmaceutical packaging materials
include, but are not limited to, blister packs, bottles, tubes, bags, containers, bottles, and any
10 packaging material suitable for a selected formulation and intended mode of administration
and treatment. A wide array of formulations of the compounds and compositions provided
herein are contemplated as are a variety of treatments for any disease, disorder, or condition
that would benefit by antagonism of DP2 receptors.
[00364] For example, the container(s) include Compound 1, or a pharmaceutically
15  acceptable salt thereof (e.g. Compound 2), optionally in a composition or in combination
with another agent as disclosed herein. Such kits optionally include an identifying
description or label or instructions relating to its use in the methods described herein.
[00365] A kit typically includes labels listing contents and/or instructions for use, and
package inserts with instructions for use. A set of instructions will also typically be
20 included.
[00366] In one embodiment, a label is on or associated with the container. In one
embodiment, a label is on a container when letters, numbers or other characters forming the
label are attached, molded or etched into the container itself; a label is associated with a
container when it is present within a receptacle or carrier that also holds the container, e.g.,
25  as apackage insert. In one embodiment, a label is used to indicate that the contents are to be
used for a specific therapeutic application. The label also indicates directions for use of the
contents, such as in the methods described herein.
[00367] In certain embodiments, the pharmaceutical compositions are presented in a pack or
dispenser device which contains one or more unit dosage forms containing a compound
30 provided herein. The pack, for example, contains metal or plastic foil, such as a blister pack.
In one embodiment, the pack or dispenser device is accompanied by instructions for
administration. In one embodiment, the pack or dispenser is also accompanied with a notice

associated with the container in form prescribed by a governmental agency regulating the
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[00368] It is to be understood that as used herein, pharmaceutical compositions described as
comprising a pharmaceutically acceptable salt described herein, ¢.g., liquid solutions,

10  encompass pharmaceutical compositions comprising the associated and/or disassociated
forms of the salt. Thus, for example, a pharmaceutical composition described herein
comprising an aqueous solution of Compound 2 encompasses a composition comprising a
population of sodium cations and a population of [2'-(3-benzyl-1-ethyl-urcidomethyl)-6-
methoxy-4'-trifluoromethyl-biphenyl-3-yl]-acetate anions.

15

EXAMPLES
[00369] The following ingredients, formulations, processes and procedures for practicing the
methods disclosed herein correspond to that described above. The procedures below
describe with particularity illustrative, non-limiting embodiment of formulations that

20 include a Compound 1, or a pharmaceutically acceptable salt and/or solvate thereof, and
pharmacokinetic profiles and pharmacodynamic effects thereof. By way of example only,
Compound 1 is optionally prepared as outlined in US patent application 12/362,439, or as
outlined herein.

Example 1: Preparation of Compound 1

25 [00370] In one embodiment, [2'-(3-benzyl-1-cthyl-ureidomethyl)-6-methoxy-4'-
trifluoromethyl-biphenyl-3-yl]-acetic acid ethyl ester (prepared as described in US patent
application 12/362,439) was dissolved in tetrahydrofuran, ethanol and 50% NaOH aqueous
solution was added, and the mixture was stirred at room temperature for 1 hour. Water and
methyl tert-butyl ether are added and stirred for an additional 10 minutes. The layers are

30  separated and collected independently. Concentrated HCl is added to the aqueous layer.
Methyl tert-butyl ether is added to extract Compound 1 from the aqueous layer. The methyl
tert-butyl ether layer is then dried with sodium sulfate, filtered, and concentrated to provide

Compound 1.
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10Phar maceuti cal Conpositions [00423] Pharmaceutical conpositions that
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aqueous layer was separated and extracted with CH,Cl,, and the combined organic layers

were washed with H,O, dried over MgSQy, filtered, and concentrated to give (3-bromo-4-
methoxy-phenyl)-acetic acid methyl ester.
[00372] Step 2: (3-Bromo-4-methoxy-phenyl)-acetic acid methyl ester (5.1g, 19.68mmol),

10 bis(pinacolato)diboron (6.54g, 25.59mmol), and potassium acetate (5.80g, 59.05mmol)
were combined in DMF (100mL) under N,. The solution was purged with N», and then
(1,1'-bis(diphenylphosphino)ferrocene)-dichloropalladium(II) (0.805g, 0.98mmol) was
added and the reaction was heated to 85°C overnight. Starting material was still observed
after 16 hours, so additional (1,1'-bis(diphenylphosphino)ferrocene)-dichloropalladium(II)

15 (0.808g, 0.98mmol) was added, and the reaction was stirred at 85°C overnight. Once no
starting material was seen by analytical LCMS, the mixture was cooled to room temperature
and concentrated. The residue was partitioned between EtOAc and H,O and filtered
through Celite. The aqueous layer was separated and extracted with EtOAc, and the
combined organic layers were washed with brine, dried over MgSQO, filtered, and

20  concentrated. The residue was purified by silica gel chromatography (0-100% EtOAc in
hexanes) to give [4-methoxy-3-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenyl]-
acetic acid methyl ester.

[00373] Step 3: To (2-bromo-5-trifluoromethyl-phenyl)-methanol (2.216g, 8.69mmol) and
N-methylmorpholine N-oxide (2.051g, 17.38mmol) in CH,Cl, (44mL) and MeCN (2.2mL)

25  was added tetrapropylammonium perruthenate (0.311g, 0.87mmol), and the reaction was
stirred at room temperature for 20 minutes. Once no starting material was seen by
analytical tlc, the mixture was concentrated and purified by silica gel chromatography to
give 2-bromo-5-trifluoromethyl-benzaldehyde.

[00374] Step 4: 2-Bromo-5-trifluoromethyl-benzaldehyde (4.152g, 16.41mmol), [4-

30 methoxy-3-(4.,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-acetic acid methyl ester
(4.988g, 16.41mmol), and potassium carbonate (5.67g, 41.03mmol) were combined in
DME (40mL) and H,O (20mL) under N,. The mixture was purged with N,, and then
tetrakis(triphenylphosphine)palladium(0) (1.9g, 1.64mmol) was added, and the reaction was
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heated to 90°C for 10 hours. Once no starting material was seen by analytical LCMS, the
mixture was cooled to room temperature and diluted with CH,Cl, and H,O. The aqueous
layer was separated and extracted with CH,Cl,, and the combined organic layers were dried
over MgSQy, filtered, and concentrated. The residue was purified by silica gel

5  chromatography (0-100% EtOAc in hexanes) to give (2'-formyl-6-methoxy-4'-
trifluoromethyl-biphenyl-3-yl)-acetic acid methyl ester.
[00375] Step 5: To (2'-formyl-6-methoxy-4'-trifluoromethyl-biphenyl-3-yl)-acetic acid
methyl ester (1.0g, 2.89mmol) and ethylamine (2M in THF; 3.6mL, 7.23mmol) in CH,Cl,
(10mL) was added sodium cyanoborohydride (0.587g, 8.6mmol), followed by acetic acid

10 (0.1mL). The reaction was stirred at room temperature until deemed to be complete by
analytical HPLC. The solution was neutralized with saturated aqueous NaHCO; and
extracted with CH,Cl,, and the combined organic layers were dried over MgSOy, filtered,
and concentrated to give (6-methoxy-2'-ethylaminomethyl-4'-trifluoromethyl-biphenyl-3-
yl)-acetic acid methyl ester.

15 [00376] Step 6: To (2'-ethylaminomethyl-6-methoxy-4'-trifluoromethyl-biphenyl-3-yl)-
acetic acid methyl ester (0.207g, 0.54mmol) in CH,Cl, (2mL) at 0°C was added
diisopropylethylamine (0.21mL, 1.19mmol), followed by phosgene (20% in toluene;
0.34mL, 0.65mmol), and the reaction was stirred for 2 hours at 0°C. Benzylamine (0.09mL,
0.81mmol) was then added, and the reaction was stirred for 15 minutes. Triethylamine

20 (0.1mL, 0.72mmol) was added, and the reaction was stirred for 1 hour. Additional
benzylamine (0.09mL, 0.8 1mmol) and diisopropylethylamine (0.21mL, 1.19mmol) were
added, and the reaction was stirred for 3 hours, until no starting material was seen by
analytical LCMS. The mixture was partitioned between H,O and CH,Cl,, and the aqueous
layer was separated and extracted twice with CH,Cl,. The combined organic layers were

25  dried and concentrated, and the residue was purified by silica gel chromatography (20-40%
EtOAc in hexanes) to give [2'-(3-benzyl-1-ethyl-ureidomethyl)-6-methoxy-4'-
trifluoromethyl-biphenyl-3-yl]-acetic acid methyl ester.

[00377] Step 7: [2'-(3-benzyl-1-ethyl-ureidomethyl)-6-methoxy-4'-trifluoromethyl-biphenyl-
3-yl]-acetic acid methyl ester (0.1g) in THF (2mL) was treated with 1N aqueous LiOH

30 (2mL) for 2 hours at room temperature. The mixture was acidified with 1N aqueous HCI
and extracted three times with EtOAc. The combined organic layers were dried and
concentrated, and the residue was purified by preparative HPLC to give [2'-(3-benzyl-1-
ethyl-ureidomethyl)-6-methoxy-4'-trifluoromethyl-biphenyl-3-yl]-acetic acid. M+H is 501.
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Example 1b. Alternative synthesis of Compound 1

[00378] Step 1: (3-Bromo-4-methoxy-phenyl)-acetic acid ethyl ester was prepared according
to the procedure described in Example 1a, Step 1, using 3-bromo-4-methoxyphenylacetic
acid and ethanol.

[00379] Step 2: (3-Bromo-4-methoxy-phenyl)-acetic acid ethyl ester (27.4g, 100.3mmol),
bis(pinacolato)diboron (25.47g, 100.3mmol), and potassium acetate (24.6g, 250.8mmol)
were combined in 1,4-dioxane (250mL) under N,. The solution was purged with N, and
then (1,1'-bis(diphenylphosphino)ferrocene)-dichloropalladium(II) (4.10g, 5.02mmol) was
added and the reaction was heated to 110°C overnight. The mixture was filtered through
Celite and partitioned between EtOAc and brine. The aqueous layer was separated and
extracted twice with EtOAc, and the combined organic layers were dried and concentrated.
The residue was purified by silica gel chromatography (20-60% EtOAc in hexanes) to give
[4-methoxy-3-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenyl]-acetic acid ethyl ester.
[00380] Step 3: 2-Bromo-5-(trifluoromethyl)benzaldehyde and [4-methoxy-3-(4,4,5,5-
tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenyl]-acetic acid ethyl ester were used to prepare
(2'-Formyl-6-methoxy-4'-trifluoromethyl-biphenyl-3-yl)-acetic acid ethyl ester as described
in Example 1a, Step 4.

[00381] Step 4: To (2'-formyl-6-methoxy-4'-trifluoromethyl-biphenyl-3-yl)-acetic acid ethyl
ester (1.0g, 2.73mmol) in MeOH (8mL) was added ethylamine (2M in THF; 5SmL,
10mmol), followed by acetic acid (0.23mL, 4.09mmol). Sodium cyanoborohydride
(0.260g, 4.14mmol) was then added, and the reaction was stirred at room temperature and
monitored by analytical LCMS. The reaction never reached completion, so the mixture was
concentrated and partitioned between EtOAc and saturated aqueous NaHCOs. The aqueous
layer was extracted with EtOAc, and the combined organic layers were dried over MgSQy,
filtered, and concentrated. The residue was purified by silica gel chromatography (0-6%
MeOH in CH,Cl,) to give (2'-ethylaminomethyl-6-methoxy-4'-trifluoromethyl-biphenyl-3-
yl)-acetic acid ethyl ester.

[00382] Step 5: To (2'-ethylaminomethyl-6-methoxy-4'-trifluoromethyl-biphenyl-3-yl)-
acetic acid ethyl ester (44.9 g, 0.114mol) in CH,Cl, (450mL) at room temperature was
added triethylamine (24mL, 0.17mol), followed by benzylisocyanate (16.7mL, 0.136mol),
and the reaction was stirred for 2 hours until no starting material was seen by analytical
LCMS. The mixture was partitioned between H,O and CH,Cl,, and the aqueous layer was
separated and extracted with CH,Cl,. The combined organic layers were dried (MgSQOy)
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and then vacuum-distilled reactor contents until 31.2 kg of ethanol were removed,
maintaining an internal temperature of <40 °C during distillation. Methyl t-butyl ether
(MTBE; 56.0 kg) was added followed by 75.0 kg of 9% sodium bicarbonate solution and
agitated the reactor contents for 10 minutes. Separated the layers and washed the MTBE

20 layer one time with 75.0 kg of 9% sodium bicarbonate solution. The MTBE layer
containing (3-bromo-4-methoxy-phenyl)-acetic acid ethyl ester was dried over 5.0 kg of
anhydrous sodium sulfate and concentrated to dryness in a rotovap under vacuum at < 45 °C
bath temperature. Yield is 16.7 kg.
[00385] Step 2: 16.8 kg of bis(pinacolato)diboron and 14.7 kg of potassium acetate and a

25  solution of 16.7 kg of (3-bromo-4-methoxy-phenyl)-acetic acid ethyl ester in 38.8 kg of N-
methyl pyrrolidinone was charged to a 400L glass-lined reactor. Also charged 36.2 kg of N-
methyl pyrrolidinone. Started the agitator and bubbled nitrogen through the reaction
mixture for 1 hour. Charged 1.0 kg of [1,1°-
bis(diphenylphosphino)ferrocene]dichloropalladium(Il)-DCM. Bubbled nitrogen gas

30  through the reaction mixture for 10 minutes. Heated the reactor contents to 98.4 °C and
agitated at the temperature for 17 hours. Reaction mixture was cooled to 20 °C, drained and
worked up in two portions, each weighing 62.0 kg. Charged to the reactor, 62.0 kg of
reaction mixture. Charging line was rinsed with 5.0 kg of ethyl acetate. Charged 170.0 kg
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of ethyl acetate to reactor, followed by 129.0 kg of 12% sodium chloride solution. After
agitating the reactor contents for 20 minutes the layers were separated. Washed the organic
layer with 129.0 kg of 12% sodium chloride solution. The organic layer containing [4-
methoxy-3-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenyl]-acetic acid ethyl ester in
5  ethyl acetate was dried over 5.0 kg of sodium sulfate, anhydrous. The second portion of

reaction mixture was worked up in a similar way, except that 10.0 kg of sodium sulfate,
anhydrous were used to dry the organic layer. The solution of [4-methoxy-3-(4.,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-acetic acid ethyl ester in ethyl acetate was
concentrated to dryness on rotovaps under vacuum at temperature of 45 °C (bath

10  temperature). Yield is 30.3 kg.
[00386] Step 3: Dissolved in round-bottom flasks 21.1 kg of crude [4-methoxy-3-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-acetic acid ethyl ester in 73.0 kg of 1,4-
dioxane. Charged the [4-methoxy-3-(4.,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-
phenyl]-acetic acid ethyl ester solution to a 400L GL reactor. Rinsed the flasks with 15.0 kg

15  of 1,4-dioxane and charged rinse to the reactor. Also charged 10.4 kg of 2-bromo-5-
(trifluoromethyl) benzaldehyde, 58.0 kg of 25% potassium bicarbonate aqueous solution
and 24.3 kg of 1,4-dioxane. Bubbled nitrogen gas through the reaction mixture for 1 hour.
Slowly charged 0.9 kg of [1,1’-bis(diphenylphosphino)ferrocene]dichloropalladium(II)-
DCM. Bubbled nitrogen gas through the reaction mixture for 10 minutes. Agitated the

20  reaction mixture at 60x5 °C for a period of 1 hour. Cooled the reactor contents to 25 °C and
drained the reactor contents into a drum. For the work up the reaction mixture was split into
two equal portions of 97.8 kg each. To the reactor charged 97.8 kg of reaction mixture, 54.8
kg of ethyl acetate and 74.3 kg of 12% sodium chloride aqueous solution. Agitated for 20
minutes. Separated the layers and washed the organic layer with 74.3 kg of 12% sodium

25  chloride aqueous solution. Agitated for 20 minutes. Separated the layers and dried the
organic layer over 5.0 kg of sodium sulfate, anhydrous. The same work up was repeated for
the second portion. The organic layers were concentrated to dryness on rotovap at 45 °C
(bath temperature), and empty drums were rinsed with 10.0 kg of ethyl acetate each. Yield
of (2'-formyl-6-methoxy-4'-trifluoromethyl-biphenyl-3-yl)-acetic acid ethyl ester is 19.9 kg

30 (83.5% pure by liquid chromatography).
[00387] Loading of crude (2'-formyl-6-methoxy-4'-trifluoromethyl-biphenyl-3-yl)-acetic acid

ethyl ester on silica gel plug, isolation and crystallization is outlined in Steps 3A-3D.
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[00388] Step 3A: Dissolved 19.9 kg of crude (2'-formyl-6-methoxy-4'-trifluoromethyl-
biphenyl-3-yl)-acetic acid ethyl ester in 50.0 kg of dicloromethane (DCM). The solution
was divided into 8 equal portions of 8.8 kg cach. 4.0 kg silica gel was charged to a rotovap
flask and 8.8 kg of 1 portion of crude (2'-formyl-6-methoxy-4'-trifluoromethyl-biphenyl-3-
yl)-acetic acid ethyl ester solution was charged to the rotovap flask. The solvent was
concentrated to dryness. This was repeated for the remaining seven portions of crude (2'-
formyl-6-methoxy-4'-trifluoromethyl-biphenyl-3-yl)-acetic acid ethyl ester solution.

[00389] Step 3B: To a clean Nutsche filter, 28.0 kg of silica gel was charged. On top of this
silica bed, 25.9 kg of crude (2'-formyl-6-methoxy-4'-trifluoromethyl-biphenyl-3-yl)-
acetic acid ethyl ester loaded on silica from Step 3A was spread on the silica bed. The bed
was eluted with 35.0 kg hexanes. This was followed by 100.0 kg of hexanes, followed by
151.0 kg 5:95 (v/v) ethyl acetate:hexanes and 819.6 kg 1:9 (v/v) ethyl acetate:hexanes and
fractions of 15 to 20 L were collected. The eluates were separated as pure fractions, mixed
fractions and waste fractions. This was repeated for two more batches of Step 3B, with the
only variation being the amount of 1:9 (v/v) ethyl acetate:hexanes, which was reduced to
511.2 - 544.6 kg.

[00390] Step 3C: Mixed fractions were concentrated to dryness in rotovap and crystallized
in Step 3D. Pure fractions of (2'-formyl-6-methoxy-4'-trifluoromethyl-biphenyl-3-yl)-acetic
acid ethyl ester were concentrated to dryness on rotovap to isolate (2'-formyl-6-methoxy-4'-
trifluoromethyl-biphenyl-3-yl)-acetic acid ethyl ester, followed by drying under vacuum at
45 °C to constant weight. Yield of (2'-formyl-6-methoxy-4'-trifluoromethyl-biphenyl-3-yl)-
acetic acid ethyl ester is 12.2 kg (95.2% pure by liquid chromatography) from this step.
[00391] Step 3D: (Recovery of pure (2'-formyl-6-methoxy-4'-trifluoromethyl-biphenyl-3-
yl)-acetic acid ethyl ester from mixed fractions) - To a 221 multi-neck round bottom flask
dissolved 1.5 kg of (2'-formyl-6-methoxy-4'-trifluoromethyl-biphenyl-3-yl)-acetic acid ethyl
ester, recovered from mixed fractions, in 4.7 kg 2-propanol (IPA) at 60£5 °C. Charged 2.8
kg of water and heated to 65110 °C until a clear solution was obtained, cooled to 0£5 °C.
Agitated at this temperature for 15 minutes. Filtered, washed with 1 L of 63:37 (v/v) 2-
propanol/water, precooled to 05 °C. Dried under vacuum at 45 °C to constant weight.
Yield of (2'-formyl-6-methoxy-4'-trifluoromethyl-biphenyl-3-yl)-acetic acid ethyl ester is
1.1 kg (97.9% pure by liquid chromatography) from this step.

[00392] Step 4: Charged to a 200L glass-lined reactor 13.3 kg or (2'-formyl-6-methoxy-4'-
trifluoromethyl-biphenyl-3-yl)-acetic acid ethyl ester and 95.0 kg of ethanol. Started
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agitation and set up a scrubber in line with vapor line of reactor containing 50.0 kg of 2M
hydrochloric acid. Using a diaphragm pump, charged slowly 26.5 kg of 2M ethylamine in
THEF to the reactor. Rinsed charging line with 10.0 kg of ethanol. Agitated the reactor
contents at 30 = 5°C for a period of 3 hours. Charged to the reactor a total of 4.3 kg of
sodium cyanoborohydride in five portions every three hours. After each charge of sodium
cyanoborohydride, charged 1.1 kg of acetic acid to the reactor. Stirred for 3 hours.
Distilled off the solvent under vacuum at <40 °C until the rate of distillation decreased and
105.8 kg of solvent was distilled. Charged 50.0 kg MTBE and cooled the reactor contents to
20 °C. Reaction mixture was brought up to a pH of 8 by charging 120.0 kg of 5% sodium
bicarbonate solution. Agitated for 10 minutes and separated the layers. The organic layer
containing (2'-ethylaminomethyl-6-methoxy-4'-trifluoromethyl-biphenyl-3-yl)-acetic acid
cthyl ester was washed with 102.0 kg of 25% sodium chloride solution. The organic layer
containing (2'-ethylaminomethyl-6-methoxy-4'-trifluoromethyl-biphenyl-3-yl)-acetic acid
ethyl ester was dried over 10.0 kg anhydrous sodium sulfate and concentrated under
vacuum at < 40 °C until the rate of distillation significantly decreased.

[00393] Exchanged solvents into MTBE by charging 70.0 kg MTBE to reactor and distilling
the solvent until the rate of distillation significantly decreased. This was repeated once
more. Charged 50.0 kg MTBE to reactor. Cooled to 15 °C and charged 11.4 kg of 4M
hydrogen chloride in dioxane over a period of 1.1 hours. Rinsed charging line with 1.0 kg
MTBE. Agitated at 20 °C for a total of 4.1 hours. Filtered, washed with 2.0 kg of MTBE
and dried under vacuum at 45 °C to constant weight over a period of 10.5 hours. Yield of
(2'-ethylaminomethyl-6-methoxy-4'-trifluoromethyl-biphenyl-3-yl)-acetic acid ethyl ester,
HCl salt is 11.6 kg (95.2% pure by liquid chromatography).

[00394] Step 5: To a 400L glass-lined reactor, 12.0 kg of (2'-cthylaminomethyl-6-methoxy-
4'-trifluoromethyl-biphenyl-3-yl)-acetic acid ethyl ester, HCl salt, 0.2 kg of 4-
dimethylaminopyridine (DMAP) and 107.0 kg of tetrahydrofuran was added. Cooled and
agitated the reactor contents at internal temperature of 6.8 °C. Charged to the reactor 7.1 kg
of tricthylamine maintaining reactor temperature of <10 °C. Also charged 0.9 kg of
tetrahydrofuran to rinse charging line, followed by 3.9 kg of benzylisocyanate maintaining
reactor temperature of <10 °C and 1.0 kg of tetrahydrofuran to rinse charging line. The
reactor contents were agitated at internal temperature of 20 °C for 1 hour. Upon completion

of reaction, the reaction mixture was filtered through a bag filter. The reactor was rinsed
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with 20.0 kg of tetrahydrofuran and the rinse was also used as the bag filter wash, ultimately
charged to the filtered [2'-(3-benzyl-1-ethyl-ureidomethyl)-6-methoxy-4'-trifluoromethyl-
biphenyl-3-yl]-acetic acid ethyl ester solution. The solution was then concentrated until the
rate of distillation significantly decreased and liquid level was below the agitator. A total of
5 110.8 kg of solvent were removed at this point. Charged 89.0 kg of MTBE to reactor
followed by 125.0 kg 1M of hydrochloric acid. Reactor contents were agitated for 15
minutes at 205 °C and the layers separated. The organic layer containing [2'-(3-benzyl-1-
ethyl-ureidomethyl)-6-methoxy-4'-trifluoromethyl-biphenyl-3-yl]-acetic acid ethyl ester was
dried over 5.0 kg of sodium sulfate, anhydrous, and concentrated to dryness. Yield of [2'-
10 (3-benzyl-1-ethyl-ureidomethyl)-6-methoxy-4'-trifluoromethyl-biphenyl-3-yl]-acetic acid
ethyl ester is 14.5 kg (91.4 % pure by liquid chromatography). Purification is outlined in
steps SA-5C.
[00395] Step SA: Dissolved 14.5 kg of crude [2'-(3-benzyl-1-ethyl-ureidomethyl)-6-
methoxy-4'-trifluoromethyl-biphenyl-3-yl]-acetic acid ethyl ester in 52.0 kg of ethyl acetate.
15  Split solution into 8 equal portions of 8.3 kg each. 4.0 kg silica gel was charged to a
rotovap flask along with 8.3 kg of one portion of crude [2'-(3-benzyl-1-cthyl-ureidomethyl)-
6-methoxy-4'-trifluoromethyl-biphenyl-3-yl]-acetic acid ethyl ester solution. The solvent
was concentrated to dryness.
[00396] Step SB: To a clean Nutsche filter was charged 28.0 kg of silica gel. On top of this
20  silica bed, 17.3 kg of crude [2'-(3-benzyl-1-cthyl-ureidomethyl)-6-methoxy-4'-
trifluoromethyl-biphenyl-3-yl]-acetic acid ethyl ester loaded on silica from Step SA was
spread on the silica bed. The bed was eluted with 85.0 kg 1:9 (v/v) Ethyl acetate:hexanes
followed by 212.2 kg of 15:85 (v/v) ethyl acetate:hexanes and 142 kg of 2:8 (v/v) ethyl
acetate:hexanes and 405 kg of 4:6 (v/v) ethyl acetate:hexanes and fractions of 15 to 20 L
25  were collected. The eluates were separated as pure fractions, mixed fractions and waste
fractions. This was repeated for two more batches of Step 5B using 19.3 kg and 18.3 crude
[2'-(3-benzyl-1-cthyl-ureidomethyl)-6-methoxy-4'-trifluoromethyl-biphenyl-3-yl]-acetic
acid ethyl ester loaded on silica.
[00397] Mixed fractions from first silica plug were combined and loaded in silica as follows:
30 Dissolved 5.5 kg of crude [2'-(3-benzyl-1-¢cthyl-ureidomethyl)-6-methoxy-4'-
trifluoromethyl-biphenyl-3-yl]-acetic acid ethyl ester in 17.0 kg of ethyl acetate. Split
solution into 3 equal portions of 7.5 kg each. 4.0 kg of silica gel was charged to a rotovap

flask along with 7.5 kg of one portion of crude [2'-(3-benzyl-1-ethyl-ureidomethyl)-6-
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6-methoxy-4'-trifluoromethyl-biphenyl-3-yl]-acetic acid ethyl ester in 25.0 kg of
15  tetrahydrofuran and 11.0 kg of ethanol. Charged the solution to the 200L GL reactor
followed by the slow addition of 3.6 kg of 50% sodium hydroxide solution over a period of
1.2 hours. Rinsed charging line with 2.0 kg of ethanol. Agitated the reaction mixture at a
jacket temperature of 20 °C for a period of 1 hour.
[00401] Distilled off solvents under vacuum at an internal temperature of <40 °C until 35.8
20 kg of solvent were removed. Cooled to 20 °C and charged 114.0 kg of water and 44.0 kg of
MTBE. Agitated the reactor contents for 10 minutes and separated layers. Charged back the
aqueous layer containing Compound 2 and washed with 44.0 kg of MTBE five more times.
Rinsed reactor wall with 10.0 kg of MTBE. Charged 4.4 kg of concentrated HCI to acidify
reaction mixture to a pH of 2. Charged to the reactor, 84.0 kg of MTBE. Agitated the
25  reactor contents for 10 minutes and separated layers. Charged back the MTBE layer
containing Compound 2 and rinsed reactor wall with the same 10.0 kg MTBE used for first
reactor rinse, and combined rinse with MTBE/[2'-(3-benzyl-1-ethyl-ureidomethyl)-6-
methoxy-4'-trifluoromethyl-biphenyl-3-yl]-acetic acid solution. Dried the solution over 5.0
kg of sodium sulfate, anhydrous. Concentrated the MTBE layer to a minimum volume in
30  the reactor and then transferred into rotovap flasks for concentration to dryness under
vacuum at an internal temperature of <40 °C. Yield is 11.0 kg (99.2% pure by liquid
chromatography).

Example 2: Preparation of Compound 2 (Sodium Salt)
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jacket temperature to 15 °C. Charged 1.643kg of 50% sodium hydroxide solution over a

period of 30 minutes. Agitated for 20 minutes. At this point pH was 9.4. Split reaction
mixture into 6 portions of ~1.5 kg of Compound 2. Charged each portion through a 0.45
polish filter into rotovaps and concentrated each portion until ~1.5 kg of Compound 2

15  remained. To each portion charged 5.2 kg of ethanol through a 0.45L polish filter and
concentrated to dryness. Pulled high vacuum until free solids appeared. The solids were
charged to a 200L reactor and charged 51.0 kg of heptane through a polish filter and
agitated at 45 °C with no vacuum for 2 hours. Removed 17.4 kg of solvent by vacuum
distillation and charged 17.0 kg of heptane. Repeated the heptane cycle one more time and

20  agitated at 40 °C with no vacuum for 8 hours. Filtered, washed with 10.0 kg of heptane.
Dried to constant weight under vacuum at 45 °C. Dried wet Compound 2 to constant
weight under vacuum at <50°C. Continued drying at 60°C to reduce residual ethanol
content to < 5000 ppm. Yield of Compound 2 is 9.6kg (98.2% pure by liquid
chromatography).

25 Example 3: Svnthesis of Potassium Salt

[00404] 20mg of Compound 1 in 100ul of ethanol was added to one molar equivalent of
potassium hydroxide and then heated to 50 °C for approximately 10-12 hours to assist with
the dissolution of the base. The solvent was removed to provide the potassium salt of
Compound 1.

30 Example 4: Svnthesis of Calcium Salt

[00405] 20mg of Compound 1 in 100ul of ethanol was added to one molar equivalent of

calcium hydroxide and then heated to 50 °C for approximately 10-12 hours to assist with the
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dissolution of the base. The calcium salt of Compound 1 was isolated by filtration under
vacuum.

Example 5: Svnthesis of L-Arginine Salt

[00406] 20mg of Compound 1 in 100ul of ethanol was added to one molar equivalent of L-

5  arginine potassium hydroxide and then heated to 50 °C for approximately 10-12 hours to
assist with the dissolution of the base. The L-arginine salt of Compound 1 was isolated by
filtration under vacuum.

Example 6: Svnthesis of L-Lysine Salt

[00407] 20mg of Compound 1 in 100ul of ethanol was added to one molar equivalent of L-
10 lysine and then heated to 50 °C for approximately 10-12 hours to assist with the dissolution
of the base. The L-lysine salt of Compound 1 was isolated by filtration under vacuum.

Example 7: Svnthesis of Ammonium Salt

[00408] 20mg of Compound 1 in 100ul of ethanol was added to one molar equivalent of
ammonium hydroxide and then heated to 50 °C for approximately 10-12 hours to assist with

15  the dissolution of the base. The solvent was removed to provide the ammonium salt of
Compound 1.

Example 8: Svnthesis of N-Methyl-D-Glucamine Salt

[00409] 20mg of Compound 1 in 100ul of ethanol was added to one molar equivalent of N-

methyl-D-glucamine and then heated to 50 °C for approximately 10-12 hours to assist with
20  the dissolution of the base. The solvent was removed to provide the N-methyl-D-glucamine

salt of Compound 1.

Example 9: Synthesis of Choline Salt

[00410] 20mg of Compound 1 in 100ul of ethanol was added to one molar equivalent of

choline hydroxide and then heated to 50 °C for approximately 10-12 hours to assist with the
25  dissolution of the base. The solvent was removed to provide the choline salt of Compound

L.

Example 10: Water Determination by Karl Fischer Titration (KF)

[00411] The water content of each sample was measured on a Mettler Toledo DL39
Coulometer using Hydranal Coulomat AG reagent and an argon purge. Weighed solid

30 samples were introduced into the vessel on a platinum TGA pan which was connected to a
subaseal to avoid water ingress. Approx 10mg of sample was used per titration and

duplicate determinations were made.
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[00412] The content of water in samples of Compound 1 was determined to be less than 5%,
less than 4%, less than 3%, less than 2%, or less than 1% by Coulometric Karl Fisher
analysis. In one embodiment, samples of Compound 1 were found to include about 1.2% of
water.

5 [00413] The content of water in samples of Compound 2 was determined to be less than
10%, less than 8%, less than 7%, less than 6%, less than 5%, less than 4%, less than 3%,
less than 2%, or less than 1% by Coulometric Karl Fisher analysis. In one embodiment,
samples of Compound 2 were found to include about 5.9% of water.

Example 11: Thermodynamic Aqueous Solubility

10 [00414] Aqueous solubility was determined by suspending sufficient compound in water to
give a maximum final concentration of >10 mg.ml™ of the parent free-form of the
compound. The suspension was equilibrated at 25 °C for 24 hours then the pH was
measured. The suspension was then filtered through a glass fibre C filter into a 96 well
plate. The filtrate was then diluted by an appropriate factor. Quantitation was by HPLC with

15 reference to a standard solution of approximately 0.1 mg.ml™ in DMSO. Different volumes
of the standard, diluted and undiluted sample solutions were injected. The solubility was
calculated using the peak areas determined by integration of the peak found at the same
retention time as the principal peak in the standard injection.

Table 1. HPLC Method Parameters for Solubility Measurements

Type of method: Reverse phase with gradient elution
Column: Phenomenex Luna, C18 (2) Sum 50x4.6 mm
Column Temperature (°C): 25
Standard Injections (ul): 1,2,3,5,7,10
Test Injections (ul): 1,2,3,10, 20,50
Detection: Wavelength, Bandwidth (nm): 260,80
Flow Rate (ml.min-1): 2
Phase A: 0.1% TFA in water
Phase B: 0.085% TFA in acetonitrile
Timetable Time (min) | % Phase A % Phase B
0.0 95 5
1.0 80 20
23 5 95
33 5 95
3.5 95 5
4.4 95 5

20
[00415] Analysis was performed on an Agilent HP1100 series system equipped with a diode

array detector and using ChemStation software vB.02.01-SR1.
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nmet hyl cel | ul ose, supplied by DOW Chem cal Table 10. Sustai ned Rel ease
Tabl et Awounti/qpeoit ablet (nmg) % w w Batch Size (g) Comrpoarsdoid/osysi0 10
M crocystalline cellul ose 141 47 47 METHOCEL K4AML 60

Table 2. Solubility of Various Salts

Compound Solubility
Compound 1 0.21 mg/mL at pH 6.1
Compound 2 > 10 mg/mL at pH 8.9

Compound 1, arginine salt | 46 mg/mL at pH 8.57
Compound 1, lysine salt | > 50 mg/mL at pH 7.53

Example 12: Solubility profiling at various pHs
[00416] The aqueous solubility was determined using the method described in Table 1. The

5  pH was varied by the suspensions being made up in 0.15 M NaCl (aq) and the pH adjusted
to the appropriate value with either dilute HC1 or NaOH. The suspension was then allowed
to equilibrate for two hours followed by checking the pH and readjustment if required, using
either HCI or NaOH as appropriate. The suspension was then allowed to equilibrate for 24
hrs.

10  Table 3. pH solubility profile of Compound 1

Media Volume of Original pH | Final pH | Appearance Solubility
Media (mL) (mg/mL)

pH 1 0.619 1.15 1.15 Solid on surface | 0.0069

pH 2 0.290 2.0 2.0 Residual solid 0.0016

pH3 0.289 3.01 3.1 Residual solid 0.0022

pH 4 0.297 3.97 4.22 Residual solid 0.0035

pHS 0.255 5.0 5.07 Residual solid 0.053

pH 6 0.267 6.02 5.60 Residual solid 0.16

pH7 0.258 7.03 6.47 Residual solid 0.59

pH 8 0.273 8.09 7.07 Suspension 2.2

Example 13: Chemical Purity Determination

[00417] Purity analysis was performed by HPLC on an Agilent HP1100 series system
equipped with a diode array detector and using ChemStation software vB.02.01-SR1.
15 Table 4 - HPLC Method Parameters for Chemical Purity Determinations

Sample Preparation: 0.4 — 1.4 mg/ml in acetonitrile : water 1:1 v/v

Column: Phenomenex Luna C18 (2), 150x4.6mm, Sum

Column Temperature (°C): 25

Injection (ul): 5

Detection: 255,90

Wavelength, Bandwidth( nm):

Flow Rate (ml.min-1): 1

Phase A: 0.1%TFA in water

Phase B: 0.085% TFA in acetonitrile

Timetable: Time (min) % Phase A % Phase B
0 95 5

&5



20 20 METHOCEL K100ML 60 20 20 Crosscarnel |l ose Sodium 6 2 2 Magnesium
Stearate 3 1 1 Total 300 100 100 51 - hydroxypropyl nethyl cellul ose,
suppl i ed W9 2bOW1Cem cal Exanple 19: Enteric Coated tablPerars201004333
Enteric coated tablets were prepared with the ingredients listed in Table

11. Table 11. Enteric Coated tablets Tablet # 1
25 5 95
25.2 95 5
30 95 5

[00418] Samples of Compound 1 and Compound 2 were found to be greater than 90% pure.
In some embodiments, samples of Compound 1 were found to be greater than 95% pure,
greater than 96% pure, greater than 97% pure, greater than 98% pure, greater than 99%
pure, greater than 99.5% pure. In some embodiments, samples of Compound 2 were found

5  to be greater than 94% pure, greater than 95% pure, greater than 96% pure, greater than
97% pure, greater than 98% pure, greater than 99% pure.

Residual Solvents

[00419] The test for Residual Solvents is performed to detect trace amounts of solvents used
in the synthesis that may be present in the API. The analysis is performed via headspace or
10 direct injection analysis using a gas chromatograph equipped with a flame ionization

detector (FID). All residual solvents used in the synthesis are capable of being detected by

this method.

[00420] Potential residual solvents include acetone, ethanol, methanol, dichloromethane,

methyl-tert-butyl-ether (MTBE), ethyl acetate, tetrahydrofuran, heptane, hexane, n-

15 methylpyrrolidinone (NMP), acetic acid.
Table 10. Residual Solvents by GC Headspace

Residual Solvent Amount (ppm)
Acetone < 5000ppm
ethanol < 5000ppm
methanol < 3000ppm
MTBE < 5000ppm
THF < 720ppm
heptane < 5000ppm
Ethyl acetate < 5000ppm
hexane < 290ppm
dichloromethane < 600ppm
1,4-dioxane < 380ppm
NMP < 530ppm
Acetic Acid < 5000ppm

Example 14: Heavy Metals (Pd) by ICP-AES

[00421] Trace palladium (Pd) resulting from the use of catalytic amounts of Pd in the

20  synthesis is assayed by inductively coupled plasma atomic emission spectrometry (ICP-

AES). Pd content by ICP-AES is a detectable amount of palladium that is less than about
20ppm. Pd content by ICP-AES is less than about 20ppm. Pd content by ICP-AES is a

86



Tabl et #2 Tabl et #3 | ngredi ent Anpbunt per Tabl et Conpound 2 i nmedi ate

rel ease tablet 30 ng 312.0 312.0 312.0 Eudragit L 100-55 18.7

100 18. WOREodregion L 100

10

15

20

18.7 Tri et hyl

Eudragit S

Citrate 2.8 2PB8T/US2010/043783

detectable amount of palladium that is less than 20ppm, less than 15ppm, less than 10ppm,

less than 9ppm, less than 8ppm, less than 7ppm, less than 6ppm, or less than Sppm. Pd

content by ICP-AES is less than 20 ppm, less than 15ppm, less than 10ppm, less than 9ppm,

less than 8ppm, less than 7ppm, less than 6ppm, or less than Sppm. Pd content by ICP-AES

is about 10ppm, about 6ppm, about Sppm, about 4ppm, about 3ppm, about 2ppm, or about

Ippm. In one aspect, samples or pharmaceutical compositions do not include a detectable

amount of palladium.

Example 15: Heavy Metals (as Lead)

[00422] This test is performed according to USP<231> Method II.

Pharmaceutical Compositions

[00423] Pharmaceutical compositions that include Compound 1, including pharmaceutically

acceptable salts (e.g. Compound 2) and/or pharmaceutically acceptable solvates thercof

include a variety of forms. In one aspect, pharmaceutical compositions are in the form of

oral dosage forms. In some embodiments, the oral dosage forms are formulated as: oral

solutions, oral suspensions, tablets, pills, or capsules.

Example 16: Oral Solutions

[00424] In one aspect, an oral pharmaceutical composition in the form of an oral solution is

prepared as outlined below.

[00425] Although a 1L batch size is shown with a 0.015 mg/mL or a 20 mg/mL

concentration of Compound 2, other batch sizes and concentrations are contemplated.

Table 5. 0.015 mg/mL Oral Solution (1L Batch Size)

Components w/w (%) Amount (mg) | Amount per
per mL Batch (g)

Compound 2 0.0015 0.015 0.015
Anhydrous 0.1 1.06 1.06
Sodium Carbonate, USP

Labrasol, NF 5.0 50 50
Orange Oil, FCC 0.5 5 5
Sucralose, FCC 0.5 5 5
Purified Water, USP, g.s. to 100 1.0 mL 1.0L

Table 6. 20 mg/mL Oral Solution (1L Batch Size)

Components w/w (%) | Amount (mg) per mL | Amount per
Batch (g)

Compound 2 2.0 20 20

Anhydrous 0.1 1.06 1.06

Sodium Carbonate, USP

Labrasol, NF 5.0 50 50
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2.8 Acetone Purified Water Total 333.5 333.5 333.5 10[00438] The
preparation of the enteric coated tablets is as follows: Wigh 388.0 g of
acet one awo202/0@oef purified water and m x themin a beakarS2ewols7anh
overhead stirrer. Wigh 40 g of the Eudragit and pour into the sol vent

m xture slowy in portions to prevent lunp WO 2011/017201PCT/ US2010/ 043783
formation—Stir until a clear solution is made Then weigh 6g of triethyl
citrate grcbrapenantt o t he cl earl VMU %0bn | ahaoraeimgipermhgl dpeuntper
honbgenequs solution is made. |M x around 5009 of placebo |t aBagehs(ghi th about
80 of the GEngpOilypEdi ate rel gase tiabl ets and cosit with the codting
m xture. |HoRMx3] FCani ne studijes wsing the fornufations descried hefrein
shoved t hai; g veRSOTP, QR @ 9T 1 T§pgan be nmodi{ pegt by usipg thgdifTerent
fornul ations. Canrme studres showed that Conmpound 2 15 rapi diy absorbed in
the stomach and upper gastrointestinal tract. The Trmax can be del ayed by

t hehus e [0f426 Fmrrmilmﬁmmg pragdsief(&.th%m:iﬂrs 0]? Conlpdand 2 degaibed ab®ic iivid abolji c
Pat hways. 10[ Q0440] The netabolic profile of Conpound 1 s investigate

usi ng:  (fellowytWeiggghe teavire anaernt phrdivm emg%%ﬁ {raysterde \{@ﬁd’nmmﬁén Add

hepat gcwh@%quﬁéa aiblnft P Wak&Gh& chif LR didbRied2Rkibne"rehuiRAdntRg: bt asma af ter

5  Labrasol and add this to the solution and mix until homogenous. Weigh the required

amount of orange oil and add this to the solution and mix until homogenous. Weigh the
required amount of sucralose and add this to the solution and mix until dissolved. The
above prepared solution is considered a placebo solution. Add the required amount of
placebo solution into a separate container. Weigh the required amount of Compound 2 and
10 slowly add to the placebo solution. Mix for a minimum of 3 hours until all Compound 2 is
dissolved (sonicate, warm, or stir if necessary). Compound 2 may dissolve in a shorter
period, however the minimum mix time is needed for reproducibility.
[00427] In one aspect, 20 mL of the bulk solution is dispensed in a plastic syringe. The
prepared solutions are stored in the refrigerator at approximately 2° - 8°C for up to 24
15  hours.

Example 17: Immediate Release Tablets

[00428] Immediate release tablets were prepared that included either 10 mg of Compound 2
or 30 mg of Compound 2. Other dose amounts were prepares and tested. In some cases, the
tablets were coated with a thin film as described below.

20 [00429] The manufacturing process includes blending, compression and coating. The
following excipients including Parteck M 200, Prosolv SMCC HD 90, Crospovidone XL,
Pruv, Spress B820, Avicel PH 102, Ac-Di-Sol, Magnesium Stearatc, and Opadry I, 85F18422
white have been used for manufacturing. Manufacturing/analytical equipment included:
formulation (U.S.A. standard testing sieve; V-shell blender; ERWEKA TBH300 MD

25  hardness tester; Vanderkamp friability tester; Manesty beta press, sixteen station);
analytical (Agilent 1100 series HPLC with variable wavelength detector; VanKel model
VK7000 dissolution apparatus; VanKel model VK8000 dissolution autosampler).
Table 7. Immediate Release Tablets

10mg Coated | 10mg 30mg 30mg
Tablets Uncoated | Coated Uncoated
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a Manesty Betapress sixteen station with two sets of 3/8" round standard concave tooling.

During compression, individual and average tablet weight, hardness, thickness, and

friability were monitored.

[00432] Coating: 15% (w/w) Opadry II white suspension was prepared by suspending 30 g

of Opadry II white in 200 g of purified water with an overhead stirrer. The suspension was

stirred for 45 minutes and then passed through 60 mesh screen before using for coating.

The suspension was stirred gently by a stir bar and magnetic plate during coating.

Approximately 525 g core tablets were pre-heated at working exhaust temperature (38-

43 °C) in a Vector LDCSS pan coater by jogging the coating pan for 5-10 minutes. Average

weight of ten tablets was measured. 15% (w/w) Opadry 1 white suspension was slowly

coated onto core tablets to gain approximately 4% mass of coating. In-process coating

parameters were recorded. Average tablet weight was monitored with an interval of 10-15
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4. B was returned to the initial gradient conditions. [ 00446] For
netabolite quantification, the sane anal ysis was perfornmed as above, but

t he fl owweteimEas20mai nt ai ned at 0.25 ni/mn and the tot acTrseowionsyswas 18
mn. Anal ytes were 25separated using a |inear gradient as follows: 1.
nobi | e phase was held for 3 mn at 5% B, 2. B was increased from5%to 95%
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compression. Example sustained release formulations are listed below.

Table 8. Sustained Release Tablet

Amount per tablet (mg) | %, w/w | Batch Size (g)
Compound 2 30 10 10
Prosolv HD 90 198 66 66
METHOCEL K4M' 60 20 20
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of the in vitro and in vivo netabolites were confirmed by conparison with
the authentic standard and/or by the fragnentation pattern observed
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MM st ock) | Miceclitildhe vellulege of 100 !l 141 I ncubatijons4mere term7nated| by the
addi tion ohETROSKIVIRIMITE Of [acet onitrgpl e contai|ni ng I nf er nalxgst andard

( bUSpi ron ,ME%E rcentr | f ugeCl 69[ 4C, ah S%r nat ant 2\6@5
t ransf errc:r; fot L:JHL\.,-SV NS —anatysts—f 00454 —TtHe bui s—are,prese ted in
Tabl e 12 IQ\SSQ@I‘W Osef\nc ll’Lpl Cvet racal 1o Ay MO\t A~ AEOQ 1 nhifhi ¢t N

T O .-LL- LUC v UATT AUCCT T U AT \lyl. \UAVD | | UllT {IYU T |||| T l.l U
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1 — hydroxypropyl methyl cellulose, supplied by DOW Chemical
Example 19: Enteric Coated tablets

[00437] Enteric coated tablets were prepared with the ingredients listed in Table 11.
Table 11. Enteric Coated tablets

Tablet # 1 | Tablet #2 | Tablet #3
Ingredient Amount per Tablet
Compound 2 312.0 312.0 312.0
immediate release tablet 30 mg
Eudragit L 100-55 18.7
Eudragit S 100 18.7
Eudragit L 100 18.7
Triethyl Citrate 2.8 2.8 2.8
Acetone
Purified Water
Total 3335 3335 3335

10 [00438] The preparation of the enteric coated tablets is as follows: Weigh 388.0 g of acetone
and 12.0g of purified water and mix them in a beaker with an overhead stirrer. Weigh 40 g

of the Eudragit and pour into the solvent mixture slowly in portions to prevent lump
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>50 Ketoconazole (0.02) 3A4 m dazol am 1- hydroxyl ati on 40 Ket oconazol e
(0.02) 2C9 diclofenac 4'-hydroxylation >50 Sul faphenazole (0.17) 2C19
mephenyt oWo 2di1/iymnoxyl ati on >50 (-)- N 3-benzyl- phenobachiusad1o0i378)

2011/ 017201PCT/ US2010/ 043783 2D6 dextromet hor phan 0- denet hyl ati on >50

Qui ni dine (0.03) 1A2

10

15

20

25

30

formation. Stir until a clear solution is made. Then weigh 6g of triethyl citrate and add into
the clear solution and keep stirring until a homogeneous solution is made. Mix around 500g
of placebo tablets with about 80 of the 30 mg immediate release tablets and coat with the
coating mixture.

[00439] Canine studies using the formulations described herein showed that the absorption
profile can be modified by using the different formulations. Canine studies showed that
Compound 2 is rapidly absorbed in the stomach and upper gastrointestinal tract. The Tmax
can be delayed by the use of enteric coated tablets.

Example 20: Identification of Metabolic Pathwavs

[00440] The metabolic profile of Compound 1 was investigated using: (1) rat, dog, and
human liver microsomes; (2) rat and human hepatocytes; (3) bile collected from rats; and
(4) rat and dog plasma after dosing.

Materials

[00441] Male Sprague-Dawley rat, male beagle dog, and mixed pool human liver
microsomes were purchased from Xenotech (Kansas City, MO). Rat and human hepatocytes
and InVitroGRO HI medium were purchased from In Vitro Technologies (Gaithersburg,
MD).

Microsomes

[00442] To determine the qualitative metabolic profile, 30 uM of Compound 1 was
incubated acrobically with rat, dog, or human liver microsomes (1 mg/mL). The incubations
were performed in phosphate buffer at pH7.4, 37°C, with the reaction initiated by the
addition of -NADPH and UDPGA (1 mM and 3 mM final concentration, respectively).
The reaction was terminated by the addition of an equal volume of acetonitrile with 1.5%
acetic acid after 60 min. The sample was centrifuged and the supernatant was transferred for
LC/MS analysis.

Hepatocytes

[00443] Rat, dog or human hepatocytes were thawed according to the supplier’s instructions.
Cells were counted using the Trypan Blue method, and then diluted to 1 x 10° viable
cells/ml with KB medium. Compound 1 was tested at 30 UM and incubated for up to 2
hours in rat hepatocytes and 4 hours in human hepatocytes at 37°C. Fresh human
hepatocytes were from a single male donor lot Hu0778 (CellsDirect, Raleigh, NC).
Reactions were terminated with addition of an equal volume of acetonitrile with 1.5% acetic

acid, centrifuged, and supernatants were transferred for LC-MS/MS analysis.
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phenacetin 0O-deethylation >50 Furafylline (2.5) [00455] Conpound 2 was not
an i nhibitor of P450 (CYP) enzynes according to conversion of substrates to
known netwibabit@z2emi t h and wi t hout Conpound 2 in the i necbaSzan/043483
apparent inhibition is observed at concentrations up to and exceedi ng 401AM
for CYP3A4, 51A2, 2C9, 2Cl19, and 2D6 enzynmes. Exanple 22: Lack of Cellul ar
Cytochronme P450 I nduction [00456] Conpound 1 was not an inducer of P450
CYP3A4 dRatdBitpRuct Gamrlatitieser ved human hepat ocytes, according to

conver si f I t und 1
conyerShARsfIn ALY oM. UELINT} R iR IE i B CRIBALIS,

pl at ed aCiolkdRingr Labém@riesantd @btwedeo ‘asclinnsé fm@tda@mch(ﬂlpbu\;fdtlr\oasTechnoI 0gi es,
Gat her shur g, The cells were warned an d t hen poured war med
InVitr o@#@‘@pow%ﬂﬁeﬁ?ﬁ (éé}ﬁ/lf%) to égersr&éw@oﬁo ioa T8 ASH f%@eé% Mednbief o count ed
using ThyPAD) BiayRAGHSERR: ifebbRese bheg. did bl Padicty 806 viable
cells/m mng% éP medi um Eac1 MEF %ecelved 0.2ml ofmlﬁg J%gbne cel

m xt ur e.scibhiflafidratielswad sgent dt y4Eakei LM/ SiSemak sishEriaeivas cdlfeetod it ylmen t he
wel |, and the plate was incubated at 37C, 5% carbon di oxide. At 24hrs,

medi um Rt 8;:3'1 4endii-2h hismesthdase ind ailupsintafation vagning stared gedOmunt!

repl ace contai ni ng Conpound 1 tested at 1011M and the
positivqm&%hﬁbgﬁ‘ /§§%|C|n was tested at 2511 M Medi um was replaced with
fresh nﬂ@@dﬂﬁphuﬂyﬁest article 24hrs Iater At 48hrs, m dazol am (5011M and
di cl ofenac (5011M were incubated in 15nmL of K-H.buffer 20for 4hrs

Reackli orl@04d@d rianal BehiveER REGTORMEH UsBg ?tW@ﬁrSanﬁ "ABRAQROkEEY @nk ¥ 170 @M: 3

cont ai ni r.nal I d

super nat'an %ﬂ%@ggéﬁpgﬁ g?#géégﬁgﬂi éh ‘égﬁégk %@%h%??gﬁﬁﬁgin

pr oducednag spdetloalettid MMS/@eS)adctdttidn hysl caxigdiodierod SeieX EAP3Z00) Qang id tie- f ol d

i ncrease in 4- hydroxe/dl cl ofenac (CYP2C9) production in hepatocytes when
25conparr@alt1tvs 1WP% E) by muliinle EcaesipnBoniéerngy Pawe oo seany angerhianerds ease

in 1-h g?; e ohdsds Qb ftalnd8 162G a'nﬂnoﬁmﬂ%dar ¥dh Glof&nac. These
npoun§

data in catet IS not a strong 1 nducer o YP3A4 or CYP2C9
in hlumarO @f@pdmmyaed(mieantt/%éahélemM amgontengeestte on of 1011M (U. S. FDA

Gui dance u I.nt e tion St t n, Data

mnal yor SOGisatonnpi e st ARG sosha seidietirsiy B HEAY BHBsro006). Exam
s | e 23:mdiftatichaP0 BEMICRTHEn PiRdb il rud 3D wm_cz&%i/p%?ﬁ&lﬁ’&yséﬁ%%&é@/ 043783

[ 00458] The ability of Conpound 1 to bind to the hunman DP2 receptor was

assessediswiga lincangiadicntyesfallpwsidi ng assay usi ng [ 3H PGD2. HEK293 cells
stably expre ng. r.econbi are resuspended in 10 mM Hepes, 7.4
cont ai ni ngﬁim%ﬁh%??’%gggkﬁr c et %D} Bed at 75,000 xg to pellet the
nmenypanes. 2 The wae i aResrane % esusR engetcd Aext80 min,

3. B was held constant for 5 min at 95%, and

4. B was returned to the initial gradient conditions.
[00446] For metabolite quantification, the same analysis was performed as above, but the
flow rate was maintained at 0.25 mL/min and the total run time was 18 min. Analytes were
25  separated using a linear gradient as follows:
mobile phase was held for 3 min at 5% B

B was increased from 5% to 95% over then next 2 min,

W=

B was held constant for 9 min at 95%, and
4. B was returned to the initial gradient conditions.
30  Results
[00447] Compound 1 was incubated in rat, dog, and human liver microsomes fortified with
B-NADPH and UDPGA. Metabolites of Compound 1 include: including an amine (M1; 2-
(2'-((ethylamino)methyl)-6-methoxy-4'-(trifluoromethyl)biphenyl-3-yl)acetic acid), acyl-
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5 MM Hepes, 7.4 containing 1 mM DIT and 10% gl ycerol to approximately 5 ng
protein/m . Menbranes (2-10 lug protein/well) are incubated in 96-well

pl at es wiwb 201miw3031- 1] PGD2 and Conpound 1 in Assay Buf Per/uSa@onis7sepes, 10
mM MhC1l2, 1 mM EDTA, plus or m nus 0.2% hunman serum al bumin, pH 7.4) for 60
m nutes at roomtenperature. The reactions are termnated by rapid

filtration throug\g VWhat nen G-/ C I‘ass fibre filter plates. The filter 10

pl at es vBr@IrgHec Ak derbepzyiatmo: 13/ t(hyethsthiupgigemetbyD-Somphatit-ds at room
t t [ . : . H7.4
brior t Ao ARRASHL D SR Shab PRI RS on LR PE T s
With 1 rdthydaiah W2 BofHearyltiheidomitihgt-6-Seiboki 4l-aiftuoreméthgirbiabieet: 3t0]-t he

plates and.the radiogctivity retained on the filters is determ ned on a
Pckar d PRI RS ARTRA (M S By b HE e KOS K U oRE- 0t al 15
r adi qacty. Lndi L AUS2_DAN: BN indi i 101 LLM
e 0 (MBI RREs DACARCRID), Rpdinf el ork B EREDESEBaibl ot on
curves. MAE@;banaylidend 1 gpihylemidu)geDPD-G-eetpkpris(tineroaletiyl ibinhesyl-Hrat ed.

[ 00459] i radi ol j gand rane bi ndi ng, experi nent. Co u 1 S
Lhown 1 o TBEHE 460t SR TR § ot BOuoPSt AR aHEe: P9I Do biog o

i nhi bi ti@&a@fc@@ﬁ&s@h@e%bg%oP@an&%amdnﬂi&mgoﬁ@oﬁﬂuiﬁﬁmvma,a stiilsrea pig and
human DP2 with average | Csovalues of 7.8 nM 10.4 nM 4.9 nMand 4.9 nM

r espect inethlolitErebiht @ Ricrospmey, athoughTHyss Brtrmbiseryegsayh¢reewee}. The ability

of np to inhihit binding of GIP to .DP2 is assessed vig a nmepbrane
Srprd tids el AL ool bt sl BB SnARRET B SHa etk a0 o6

r ecept orth@p@rehtabsPpouae d). Micddomdd flepes metabdliRe id aprturd elteiMobibhred tysed and
centrifuged at 75,000 xg to pellet the nepbranes. The nmenbranes are

r esus pergeeforyies gdrfye der7n aitiodh Pt HESH AE§TASORVE BTrhenapCY oo gyl sRactss

Menbr an -12 : i kN9 Y 0. 05 nM
[ 355] - crpre Sy g it AR i R BEPREY 50 ” o
Hepes, phbst alundhfOmatvbdaCiorntedivinligyGicinandhiBOit 8. tREsdrondmoseabundaltbwm n) f or
60 m nutes at BOSFSI The reactions are tFrm' na(#eeg/pgy rapid filtration through
What fan TepHBCYPRsEeraasyies prneraic thy apkgluctionive (Mo ficatredcsh peciid8hed 3
times widtyphedthy AQhhnASRAY aRYEyBhre8dedihilifith hePaioRllel | BBE chydptdiéRegdded to
the plates and the radioactivitfy retained on the tilters i's determned on a
Packar d liEpptGoytet ggnestéd M 1 EM¥eM>5. andWib 204 $ihdi a7 20RCTOUS200 0k P4BT83 Speci fic
bi ndi ng i s determ ned tot al., radi oactive. bi ndi.ng m nus non-speci.fi

bi ndi ng PdReRitisdits TGy fdiielSahE FeTireensy ool e BoheraRE i i ned

usi ng GraRhRamed MWisMpdRlitichaPmefabellitd gV bieRa aalhd@sficPagmpeund 1 had an

| Cso of less than 20 nMin this assay. Exanple 25: In vitro Wol e Bl ood

Es oi HoplalicugprageoiGHanYstake Bigy wes] @ou snpnidaipdy measurodesiey plalizresdfithe a whol e
bl ood as i hij | t . d i ity of
Compound i S PSR e BRI ERRREF b BR8N Q2T el

cont ext vaifilaiDbtBerd lageOldss th@0FB2]of Bhead Insatdirienodly am casskseiicdg human

volunteers in EDTA vacutai ner tubes and used within 1 hr of draw. A 98 I A
al i quot 45018 ppsms takopdppmpatyng dpgfilonapgpisliAesing vith Compognd bitmo) in 1.2

m pol . . [+S 1 e . for 5

i it co D Rfhcll AR, Y Fma QRS RN P AR AC B 0t 750
nM and t(hepressbéss ea efidey thwosurex@UCY hie rat @lstrapths garcaranideuddd )ede-barzyexact | y
5 mnute t 37C a n term nate | aci n he .t ubes op ice and

i medi at@_@l’ %H*oﬁenﬁﬂge(w,&reogreﬂ%t Sie orpagint i Yyt dse paEBISC ences)
The  eaghiafisnidd DT AISIEHRAGMA alleailBnil Bl ofphihAELS round bot tom
tubes and the red bl ood cells lysed by the addition of 3 m amoni um

chl ori ddot4ydi Gagnsmindtli roefafdl 56 forndiHAGIngE ihOubabKBICO8MPOurd hwitRBTiA w@i,sodi um
salt) angd incubation at .roomtenperature for 15 mnutes. The cells are

Dol | bt odio8y MEE R G RmGSaan R Fof enER ARSI Ao S GReHSEaRed i th 3
M ipe- 6ebLandBRlattd Eroffrat Bil@4R] faBSHBRRNH S e -b%eﬂﬁnv@sftigaféﬁr A@dhentle 4

diluted Cytofix (BD Biosciences) and anal yzed on a 20 FACSCal i bur (BD
Bi osci erfsaslprdpiof Hiermaonyushe megpelifphhave bger ehqricelly Hmthehigcdathesidgptity

aut of | uoqrbf‘%ﬁef 2550 iéI[n]d }nhvez" OFIB%taBgl?tQQ ﬁlere%%g{iﬁg%f)@ n%@y}galglgog %‘yit%qge glﬂﬁ%ﬂ%l%phl I's was

assayed by forward scatter and sSide sca he 'specific change
i N shapsatdndetdemd/dpy PRDRagacnt&ingiaktatnesbsas cd Reloshifid BCaiseMBahygsan. THee
percentage of high forward scatter eosinophils in the presence and absence
of PGD2. 1Csos were determ ned using Gaphpad Prisn(r) analysis 25of drug
titration curves. [00463] Conpound 1 owed potent antagoni sm of DP2
receptor activation in human and gui nea pi g whol e bl ood. Conmpound 1

i nhi bi ted PGD2-i nduced eosi nophil shape change in human and gui nea pig
whol e bl ood wth average |1 Cso values of 2.7 nMand 21.5 nM [00464] The

B Y ~ N~ 1 o~ Y ~ @ — 1 7~ N Y




WO 2011/ 017201PCT/ US2010/ 043783 [ 00465] Conpound 2 was eval uated in a nouse
nodel of oval bumin (OVA) -induced allergic rhinitis in which nasal oval bum n
chal | engesot2o11Id2pri ned nmice elicits an increase in sn@eziusgoiand7ansal

rubs (Methods were adapted fromthose detailed in Nakaya, M, et al.. 2006,
Laboratory Investigation, 86:917-926). OVA-prined mce received an

i ntranasal 5 chal | enge of OVA daily for 5 consecutive days. On days 1, 3
and 5 ofmyipr Bicahmlitehesnceriefeinpiiae aPRgte oriiercy bel %W@é@ésdeah@zmgam, rubs were
recorde nd 2 at a
dose of %wgﬁgﬁﬁ@ygﬁﬁ %gi% %HO%&% ggér?ggéz%gl &havi Ou%zp?#end t oward
a decr easgot metabslitks i’sulaﬂed\lﬁ&ﬁn@dtti)elb\a&dan ﬂy&ghﬁuﬁbﬁfﬂeedﬁ batzlytmsmiﬁ deonpound 1

t aken froma sep gr were 280 nM 150 nM 70 n d < 8 nM
10f or sa&RpIlatiRg ﬁ@@sf%mﬁfﬁyﬁﬁom In lﬂf“ﬁ’rfn org thegse awalaéwhﬁﬁ&ly ?P%fa‘ gund
respect !\Iz’aﬁs‘t}{%frké‘aﬁlﬁfé' Ak HBNLs %EE‘EE nl}ht{}% é’rélﬂf‘er H&ﬂ&rﬁdé rem cell's

expressing the nouse DP2 receptor 1 had ' C50 of 20.1 nMin the
pr esenc écotyl@ict/mndl¥sde- @hylamlambwbvhtes Tiohat rgreatetrelszm 1% of the parwdit cat e t hat

inthe s i.ng .0 use al l.ergi.c rh |t|s a nmaceutical l'y
nccept ank HCB T ThaRbaRs T G Tushag R i it Dbt BpfiTERe. 15 Exam
sle 27: &inem Fith bot BEREDRedAAHEL 07 pafchB AT, alll Bh@odelblltaSintis dnf | uX
[ 00466] Conpound 2's ability to inhibit |eukocyte mgration in vivo was
assessedkgsﬂmgumnppawenbusSWhWE@ﬂMdﬁCof 13, 14- di hydr o- 15- ket o- pr ost agl andi n
; CEE detail ed Shichijo et al.
DTher apeutics, 307:518- 525

, Xy LI
Mal e Har bd4 TMnK}@s% me%e\ﬂ?err@owasuﬁa z%u\m mtb@@alggahpum 0O radibrday O by
|ntraper|toneal (IP) injection of 1 m of a 100i Lig/m soumnmlmect

Al um Theigrasemes wigemneghaded test ishlgstipics PADRI presclethyretodetrogiebrlidag by (X Pand 21.
Subj ects_were ra domlﬁlgﬂl??&%jq? (fi) receive either vehicle (0.5% nethyl
or

cel | ul osezyrﬂesr‘dWl one of three to four doses of test

conmpoundeo43)Bgreificisidctsd IR BeibdtoH conditib®y fof esdhnGsaydBigBhrteier e
anest hetized with ketam ne and chal | enged wi t h DK- PGD2 é%'ég/ kg, 251V).
Thi rify rAoRERNEtian.tiBgubRNOmEmE nitad ristdedncd B WeltkndsObeh, & Yplay. Rud-»

I I I d
" So0- 1RSI 5 Vs PR phfion Sob R M et tel g9, DD, 0 °°
1;] racti org2uwmy- Gﬁ()xeﬁloév\) tlh general, nﬁ?bt@xdléya%tpMeMIcumeandttlémadﬁ?ﬁfdxm Table
enocyt onet er e VI ua ized at a i 0 using a
LabPr o IIES gre ﬁ‘i“é?‘L‘é’HB\gﬁf[ 8&%@@&@%&% ézdg ol andesp et and
expr esse\Qer@‘%ﬂé}%%%l:e CAE} ts%f%ﬂ?nﬁ @8 ¢ S?I Ca‘% é;flferédn[g' %ﬁ&zﬁﬁ'opé 9& Weﬁ ef f ect

by sel ect conpounds 1Is eterm ned st usin rism

[ 00467] Poyprbieylenctlats tahddh cdnmlﬁmmaoﬁd%hl%ﬂwzj)ﬁ@ a@aa@ﬁdﬂé Iwateﬂ urber of
peripheral bl ood | eukocytes, nainly |ynphocytes, which likely reflects
recruit rfidid- Eln@irﬁply@nfecmwwnwwdqwm% ;(Id@rllws@@umsomw @3tigted vithesponse

and B0s PhTBT o el BSRBPEFPlg T BTy PRl ! | By T o) g

respect iw@t YormShagai by sharaadlhaﬂbbutstpovmﬁleaﬁfab@uﬁ&ﬂb QohtBRink ﬁ&hm 10 ny/ kg
and 30 ng/ kg dose groups (p<0.05). Plasma concentrations taken 2.5 hours

f ol | owi rgendaml (bGpmpoenJaRpBs wereccdifuped 8,4°61ani\upa@atappRaniinsggredridr 727 nM
313 int 1 nmg/ kg, 10 ng/ kg and 30 ng/ kg dose groups,

respe ctllxﬂ&/%ﬁ% these results the ED50is calcul ated to be 0.85 ng/kg
with an sasqcrtesif scaediMTahR0468] In the 18 hr study, a significant

i ncrease in peripheral blood | eukocytes was al so observed following IV

DK- PGD2 chal I%élzm@( ?fdﬁ?ﬁmﬂulﬁ&s(j)d@@@DG@Ménhﬂytw%duced 10 by oral
and’ 77% i ,ﬁrifhﬁfe& “ror i SO TeaRehy | eulct g U(“&I;Be s ad® L?ﬁ’“é"vd Ll

n'g/ kg, 1 !‘ ,Zy’mﬁ o/ ka—and—100 i ko r Si nnl f

i nhi bi ti dn_wasP4chie 3?ﬁt¢sf§er9%6[3rﬁyqiifﬁwlﬁﬁ%r 1nn>§r91/ kg inquﬁtPﬁQWOIﬁr(Q{thR)
with a cdlcul 30dd ED50 miflazptpmayhiygroxyhéiororjcent r4) i ons| of Kowpensaelc1003)

pl asma rgcovel€d 18. %5 WicldfohdcoMihydrayhtiodoges of505 Comou‘imtfaphewmaée el Ow
the lower| limt of quantitation of 40 nMfaqr all animals in @t)e-30bchzpg/ kg,
1 mg/ kg, |and 3@1970/ kg ntphen @biauUPSydbR§laibe gr ved >EE50i s| < 40 phdnob@B4ABO] 1 n
radi ol i gand nmenbr ane blndlng experlnents usi ng cells e(pre33|ng(ﬁgp gui nea
pi g DP2 receptor, Conpound I ttas am tC500f 229 nvim the presence of 0. 2%
gui nea pig serumal bumn. In the guinea pig whol e bl ood ESC assay, Conpound
1 has an I C500f 21.5 nM 20 Based on t study results, the in vitro and in
vivo potencies of Conmpound 1 are in good agreenent suggesting that in vitro
bi nding and/or ESC is a good predictor of the plasma concentrati on needed
to achieve functional activity in an in vivo setting.




[00470] In the guinea pig | eukocytosis nodel, the EC50s for inhibition of

| eukocyte em gration frombone marrow or tissue to blood correlated well

wi th the wa20t1@a720ange for 25 inhibition of ESC in gui neaTfisgotoloasyds (- 22- 54
nM) . These data suggest that therapeutic effects in asthmatics will be

achieved with trough concentrations of Conpound 1 at the |1C50-90 range for
inhi bi tion of human ESC. Examle 28: Qiuinea Pig Allergic Asthma nmodel

[00471] Cordéind 2| wasdevmmesiaphanOa gui nea piy OvA nodeRuinidiey @i3)t o
determjne 30 efficlacy indemsthiyldtion of al | ergen-inducled asthnma. Aerosolized
OVA chal | enp&2t o QVAphenatetn Qudaedsylpiogs causes5®m si gni f i cBunbfyillidd (@x5) of
cells into the bronchoal veol ar [avage fluid taken 24 hours after challenge.
This increase is primarily from.influx of eosinophils and neutrophils with

a smal | (8P drampmvng 2orgsst eo piakjtos of B4 EuYE) enzzmegagegrding WrrPN3Ersionp
2011/ 017 - (Tl - dependent | y
reduced %gﬁ%%éegﬁfgﬁ%&@ﬁ%ﬁ%ﬁ&@%}é@&% Pr%ﬁlgg{s)??\%gﬁ%{asé glﬁ%e %%ﬁ?artoglhﬁps. In the
gui nea pipgar@ht i@hitdonas bbyeavdind ebnccrmpay ng td ask idetdiag 46yt foi GiPaAwAL or y
activity in the lungs. Exanple 31: Phase | Study 5[00472] This is a phase
1, SPngl e\ eehPetC DInBPROBNEYACSSt udy of Compound 2 in heal thy vol unteers.

[00473] {Ehinfi 0YCiLadiCoPERRATr Chldchl-fifie PASFINaARInt O} eTADI1 Ity of sing e and
mul ti pl istration; and (2) the

phar mac qhi46@tCaspquak)l wis 100 ap outuderdfRHE6 1IC YR 3¢l @ GYE2@GUInt drpbmestosds; and

3) the effects of the pharmacodynam ¢ 10 (PD) responses.ip health

Cobi eor BBt Soet R A Ry o Soestes (0 FRRE BELoRBish M etlipe
change agisiadt C68pbund PAfhSinclBSiS. Bei-fy de56prasFRRAd RhndRp R0ty havtady Wi I |
include 5 cohorts with 8 subjects each; 6 receiving the active treatnent

and 12 r esdipldtethadchuling mobbmanThaetuSAlD isstougiions (Ih VékpToshmolhgsss of 0.3, 3,

10, 30 / fifth,d | | d m d 0
oo ) CufERRE NPT LSO 18 iR R S TGRSl RO ) ude:

a "how dop yRuiuhegkntly HRWpEndidesid @Bn thRA¢ES Seredanted us@parypaamBIluphysi cal
exam nations, vital si gt% .ECG s, and a biol ogl cal assessnent (clinical
cheni st rexclupieratelisoysre dliva dikuitaddpPsi )0 Tisblegsls/al oyith @P ewdmmytiack gvetlhe next
dose level ..w{ - t ' ' . ng. i.nded
interi mrgéleé%?sq%Igg?ﬁgg(%%g?%ﬁg?%% éﬁ%;ﬁl e%’ﬂ)ﬁé 3@%%@@ S(h ggéﬂv%\%‘&pg%%é@sglursml at ed
eosi ophvenizGn ghapg], ah@tgelatd wab tabitk® a3 7°0ESE) cavbdnl dibedpestanngd after
cohort 1 and cohort 2 to confirm dose sel ection assunptions. Doses may be

adj ust edngrigagvascn!peedgeighufredireld meflivay Vo ¢ 8bipeqP snedgupjisaieplgced with b
foll d f 72 h ft dmpistration. .J.0047 T | tipl
ascend n bR opmRe CBibfind PRREM BT hSPout i v I BRI BLch, o

receivi ﬁ@st@&ét%ﬂl\/ﬁ%@ecﬁu&%&&% B&dRLAE BB mdNLESHIGORA & Sc ¥ hilrs @& Wat e doses
of 3, 10, 2530 ng/day, respectively. The dose l'evel of the fourth cohort is
300 ny/ ddrs, Badeblamm@OudvOrandglickofichad (36N everainchbatedim G bimE o€ K-H (BHE¥F)
guestion dverse events reportjn hysi c xamnations, vital signs,
ECG %, af_ﬁa‘?lg&bl%%%eﬁscwre RN _Wtqh olfiin & b-lgwirﬂféf?tyr}{trﬁe FRRBINGEY and
urinal ySh@inal Has@r@{R8p SR Matthidll ccPRifhaRCth PRipbRGtabls WArE BhinSak&f oy Profi | e
of the prior cohort. Subjects will be foliowed for 72 hours after final

dose adriGrvMS redlysosnn. 30 Procedure evaluate Effects of Conpound 1 on ex vivo

ol (Gl T oM R G
descri bedeghiaVierédic FXARPIRxFdclofénal 8CYPDOYY proBsctidh iR hehstyRa wilegod is drawn

for
25  compared to native cells, while Compound 1 produced a 2.7-fold increase in 1-

hydroxymidazolam and 1.1-fold increase in 4-hydroxydiclofenac. These data indicate that
Compound 1 is not a strong inducer of CYP3A4 or CYP2C9 in human hepatocytes when
tested at a concentration of 10 uM. (U.S. FDA Guidance for Industry, “Drug Interaction
Studies - Study Design, Data Analysis, and Implications for Dosing and Labeling”,

30 September2006).
Example 23: In vitro DP,/CRTH?2 binding assay
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WO 2011/ 017201PCT/ US2010/ 043783 bot h phar macoki neti c anal yses of drug
concentration in blood, and also for PA2 chal |l enge and eosi nophil shape
change dewerniwmrioon. The extent of receptor bl ockage i eCuatsesnionsyds f r om
the rel ati onshi p between dr ug bl ood concentrati on and percentage inhibition
of eosinophil shape change. 5 [00477] The plasma concentrations of Conpound
1 are determned by LCMS/MS, giving a detection limt of 0.25 nenL-1.
[00478] [MM45H TEheqilFiof Compayngd grﬁabmg tothehymens i rocopire Wad assersd 9 &nent  of

t he pr Otrg& dfb%cmlé BﬁﬂgEﬁ&upﬁesﬁtkgﬁ‘%lg%f%% eX gssf I§ r@&%ﬂ? Rufef fects

oun after 0ses are sen ures 1 to 4
and i n 'I[a]lniaﬁsDEQ&ramiuﬁp@nddﬁ igui0enyt ]Héﬂeu;si 4 abmsinirdyel aM DI 1§R61D2nd;t| mul at ed

eosi nophi | shape ch ein ol.e bl ood aft singl e dose adm ni stration of
oral sol GRirEHEEdge 76@9‘85&%&113 Gwleﬁa%‘?@neSFTEW@H@w ASHFSHSBENGEA & vi vo

PGD2-sSt i iy AL Oﬁ‘e@ ﬁ‘@%bﬁ't%’i c%l&'ﬂ@miceﬁf’z‘l”ﬂm WPl é}ﬂhg&%ﬁ% gﬁlg@%t%in%ﬁ dose

adm ni strati of oral utions of Corrp und 2 I gure 3 and
Tabl e 13\/[|:11nbmses@t-hﬁsug p@t@h/Mamonuémeldan i96wmllqﬂateowpbdnt}\/ll RiPGEY, apidngl e

dose admi ni st t|o S f 2 ure 4 and
Tabl e 1A arrearinassondt GredSfa s fREn AT ORECH | BSOHE Mose B MU ¢ i pl e
dose adnj. I%%hﬁhls%npilb%ﬁi pBIOT. 4f foP BE nRhutEPIREH deBpdrAtufl TRB $eactichd £e 13.
Phar macoki neti c paraneters of Conpound 1 after a si ﬁl e ascendi ng dose.

Cohort Desengtadpy rapid Atatinwdoore( Wiatean GEIC gasy(filye fltpr plags.3ndilke NC 2 3
NC 10  plates were pre-soaked in 0.33% polythylenimine for 30 minutes at room temperature then

washed in Wash Buffer (50 mM Hepes, 0.5 M NaCl pH 7.4) prior to harvesting. After
harvesting, the filter plates are washed 3 times with 1 ml cold Wash Buffer then dried.
Scintillant is then added to the plates and the radioactivity retained on the filters is
determined on a Packard TopCount (Perkin Elmer). Specific binding is determined as total

15  radioactive binding minus non-specific binding in the presence of 10 uM PGD,. I1Csys were
determined using GraphPad prism analysis of drug titration curves. Mouse, rat and guinea
pig DP2 receptors were also investigated.
[00459] Using radioligand membrane binding experiments, Compound 1 was shown to bind
with high affinity to DP2. Compound 1 showed potent inhibition of radiolabeled PGD;

20  binding to mouse, rat, guinea pig and human DP2 with average ICsq values of 7.8 nM, 10.4
nM, 4.9 nM and 4.9 nM, respectively.
Example 24: In vitro GTPYS Binding Assay

[00460] The ability of Compound 1 to inhibit binding of GTP to DP; is assessed via a
membrane GTPYS assay. CHO cells stably expressing the recombinant human CRTH2

25  receptor are resuspended in 10 mM Hepes, 7.4 containing 1 mM DTT, lysed and
centrifuged at 75,000 xg to pellet the membranes. The membranes are resuspended in 10
mM Hepes, 7.4 containing I mM DTT and 10% glycerol. Membranes (~12.5 ug per well)
are incubated in 96-well plates with 0.05 nM [°S]-GTPYS, 80 nM PGD,, 5 uM GDP, and
Compound 1 in Assay Buffer (50 mM Hepes, pH 7.4, 100 mM NaCl, 5 mM MgCl, and

30 0.2% human serum albumin) for 60 minutes at 30°C. The reactions are terminated by rapid
filtration through Whatman GF/B glass fibre filter plates. The filter plates are washed 3
times with 1 ml cold Assay Buffer and dried. Scintillant is then added to the plates and the

radioactivity retained on the filters is determined on a Packard TopCount (Perkin Elmer).
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Specific binding is determined as total radioactive binding minus non-specific binding in
the absence of the ligand (80 nM PGD;). 1Csgs were determined using Graphpad prism
analysis of drug titration curves. Compound 1 had an ICsg of less than 20 nM in this assay.

Example 25: In vitro Whole Blood Esoinophil Shape Change Assay

[00461] Compound 1 was evaluated in a whole blood assay of eosinophil shape change
(ESC) to determine the ability of Compound 1 to antagonize a PGD,-stimulated functional
response in the context of whole blood.

[00462] Blood is drawn from consenting human volunteers in EDTA vacutainer tubes and
used within 1 hr of draw. A 98 ul aliquot of blood is mixed with 2 ul of Compound 1 (in
50% DMSO) in 1.2 ml polypropylene tubes. The blood is vortexed and incubated at 37°C
for 5 minutes. 5 ul of 1 uM PGD; in PBS is added for a final concentration of 50 nM and
the tubes briefly vortexed. The reactions are incubated for exactly 5 minutes at 37°C and
then terminated by placing the tubes on ice and immediately adding 250 ul of ice-cold 1:4
diluted Cytofix (BD Biosciences). The reactions are transferred to 12 x 75 mM polystyrene
round bottom tubes and the red blood cells lysed by the addition of 3 ml ammonium
chloride lysing solution (150 mM NH,4Cl, 10 mM KHCOs3, 0.1 mM EDTA disodium salt)
and incubation at room temperature for 15 minutes. The cells are pelleted by spinning at
1300 rpm for 5 minutes at 4°C and washed once with 3 ml ice-cold PBS. The cells are
resuspended in 0.2 ml of ice-cold 1:4 diluted Cytofix (BD Biosciences) and analyzed on a
FACSCalibur (BD Biosciences) within 2 hours. Eosinophils were gated on the basis of
autofluorescence in the FL2 channel and shape change on 500 cosinophils was assayed by
forward scatter and side scatter analysis. The specific change in shape induced by PGD, was
calculated as the difference between the percentage of high forward scatter cosinophils in
the presence and absence of PGD,. ICsgs were determined using Graphpad Prism® analysis
of drug titration curves.

[00463] Compound 1 showed potent antagonism of DP, receptor activation in human and
guinea pig whole blood. Compound 1 inhibited PGD,-induced eosinophil shape change in
human and guinea pig whole blood with average 1Cso values of 2.7 nM and 21.5 nM.
[00464] The potency of Compound 1 in the human ESC assay (ICsy of 2.7 nM and ICy of
7.5 nM) is relevant to clinical efficacy in asthmatics since eosinophil activation requires
initial shape change and because eosinophil mediated damage has been correlated with
severe exacerbations of asthma (Wardlaw, A.J., et al., 2002, Clin. Sci.103:201-211).
Example 26: Mouse Allergic Rhinitis Model
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Tabl e 14. Pharmacoki netic paraneters of Conpound 1 on days 1 and 7 after
mul tiple dose adm nistration. Cohort Dose (ng) t% (hr) AUCO_24( hr*nenL-1)
C. (ng/ mwo2ot1/@z3011 30 10.3 32.3 16.0 2 - Day 7 30 11. ®@CZAIS201054883

[ 00480] The foregoing clinical trial has shown that Compound 1, after

si ngl e ascendi ng 25doses, has a termnal half-life value of 6.6 - 11.0 hr,
and an AUC and Cmax values that WO 2011/017201PCT/ US2010/ 043783 |ncreased
with i ndPUsSi Grynepiwd 2(wessvaluatpyl in afpqaise m0éalytsf ayplbyei (¥ A)-ardused alfergisnpound

N S L o e
or a ph&hﬁﬁﬁ:@ﬂﬂd&&bdtlmﬁc@é@h@dﬂ weers atldptécheomahoscelctuleCamuakuyd, M), ef apr ovi des
of "t he. b FaGBE oS RGN, O APBOL RS TR e KGOS BOIR BRI i on of
[ e e
PGED2- i ndllnee&dthemamlbaptf sheshaped cdsangbs ssagcqrESCJuratg &mlmmu$®51m D}ddser ved
for the mlmngatlon of Compound 2 at a dose of 10 mg/kg PO significantly reduced sneezing
behavior. A trend toward a decrease in nasal rubs was observed. Plasma concentrations of
Compound 1 taken from a separate group were 280 nM, 150 nM, 70 nM, 30 nM and < 8 nM
10 for sampling times 1 hr, 2 hr, 4 hr, 8 hr and 24 hour post-dose, respectively. In radioligand
membrane binding experiments from cells expressing the mouse DP;, receptor, Compound 1
had an ICsy0f 20.1 nM in the presence of 0.2% mouse serum albumin. Together, these
results indicate that in the setting of mouse allergic rhinitis, Compound 1 or a

pharmaceutically acceptable salt thereof (e.g. Compound 2) improves nasal symptoms.

15  Example 27: Guinea Pig IV-DKPGD»-induced peripheral blood leukocyte influx

[00466] Compound 2’s ability to inhibit leukocyte migration in vivo was assessed using
intravenous injection of 13,14-dihydro-15-keto-prostaglandin D2 (DK-PGD;). Methods
were adapted from those detailed Shichijo et al., 2003, Journal of Pharmacology and
Experimental Therapeutics, 307:518-525. Male Hartley guinea pigs were immunized with
20 ovalbumin (OVA) on day 0 by intraperitoneal (IP) injection of 1 ml of a 100 pug/ml solution
in Imject Alum. They were then used in the DK-PGD, procedure between days 14 and 21.
Subjects were randomly assigned to receive either vehicle (0.5% methyl cellulose, 4 ml/kg,
oral (PO)) or one of three to four doses of test compound. Two hours or eighteen hours after
dosing, animals were anesthetized with ketamine and challenged with DK-PGD; (1 mg/kg,
25 1V). Thirty minutes after IV administration, blood was collected via the marginal ear vein
into EDTA tubes for cell analysis. 10 ul blood was lysed in 190 ul water followed by a
further 20-fold dilution in PBS. A 10 ul fraction was mixed with equal parts trypan blue and
loaded on a hemocytometer. Cells were visualized at a magnification of 40X using a LabPro
light microscope and totals counted and recorded. Cells are expressed as total cells x 10° per
30 ml of blood. Inhibition of this effect by select compounds is determined statistically using
Graphpad prism.
[00467] In the 2 hr study, intravenous (IV) DK-PGD,; increased the number of peripheral

blood leukocytes, mainly lymphocytes, which likely reflects recruitment from bone marrow.
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10[ 00482] Inhibition of the DP2 receptor in humans w th prostagl andin

D2- dependent or prostagl andin D2-nedi ated conditions or di seases provides
benefit iwotzhe/m@edi tion or di sease. Conpound 1, or a plraeTnsec@ooisizas |y
acceptabl e salt thereof (e.g. Conpound 2) is useful in the treatnment or
prevention of prostaglandin D2-dependent or prostaglandin D2' nedi ated
conditions or diseases. 15 Study 2: dinical Trial Evaluating Effect of
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Wi € sel gk BhAFER06PRVAR 8DI afosORIPRYTH 2 133 tiep Hhiodid 1 ORI f € DP2
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(1), given orally for eight There is_a. screening period of one week
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2011/ 0172 f ol e week after

t he | ast gﬁ@g};{ c#%?&gf%égp%ggkdrﬁ% glr%%ugglg lgggﬁ%ﬁtog3ghq%ﬁ/kgc@%ve t he study
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(15 or BBt C B o Tbf B Cor TnEhe B BEVBE Phb I higowrde
events, A@indh. RABALuBYAIPILOMGIE Blo8d 3d L850 teaFoliANt hA®sH KAl bonss ake not ed.
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bt t.al
(r)hl ﬁlop regd ca ?gc)‘%%gstﬁlg tﬂ-q)"?\‘f\ﬁtrtoﬁblgémgXwgpg%én%s?% le §§'};to§ 8P lIlarslh{cal scal e

fromO td@n@er@ﬂ’aﬁo@ﬁ@édb@m&hl@i%eﬁﬂctlbﬁalrﬂcﬁ$1t§ {noan 4 vi@tsféttﬁﬂg post st art of
chal | enge &00490 - Eye synmptom score (watery eyes, .itchy eyes, red eyes)

with ead4d8)ipilheweeyrig lwﬁogytesa% Bdel |E<“§e“aﬁ0én¥hﬂaﬁs>@0€ ulsoowee chal | enge,
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f%ects in asthmatics will be achieved with trough concentrations of Compound 1 at the
1Cs0.90 range for inhibition of human ESC.

Example 28: Guinea Pig Allergic Asthma model.

[00471] Compound 2 was evaluated in a guinea pig OVA model in order to determine

30  efficacy in a setting of allergen-induced asthma. Aerosolized OV A challenge to OVA-
primed guinea pigs causes a significant influx of cells into the bronchoalveolar lavage fluid
taken 24 hours after challenge. This increase is primarily from influx of eosinophils and

neutrophils with a small proportion from macrophages. Compound 2 at 3 mg/kg and 30
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chal I enge [ 00492] Subjects report back to the clinic on Day 8 of each
treatnent period for a 6 hour allergen challenge and the neasurenents
obt ai ned w0 2Day012204r € 1 epeat ed. [ 00493] A final feCrasup/oyi’sit is
conducted one week after the | ast dose of test article in 25Treat nent
Period 2. [00494] The exanpl es and enbodi nents descri bed herein are
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claim 2, wherein Conpound 2 is 10anorphous. 4. The pharnaceutically

accept adfempaind 2offtes biagin apd miepleidasashendddiisiefigct ofichs plorrarqedindmiom a
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[ 2" - (3- heriayhilsiRbbyhangt @s@doMES Y| ) - 6- met hoxy-4' -tri fl uor omet hyl - bi phenyl - 3
- 15A-acetic acid g&'Oorrpound 1) or a pharmaceutically acceptable salt of
Conpound 74 clisrsifighgydess aseppdedoss (XA srdyiwilbingludg ggohorts with 8 sybicetsast one

Phar oGl SALL N ARERPIADE B EXRHPLRNS reclT)tnPHRECTRCTHE ST s fRp! L1 on of

ereln t armaceuti ca
explore doses of 0.3, 3, 10, 30 mg/day and a fifth dose level to be determined (up to 100

15  mg/day), administered as an oral solution. Safety monitoring will include: a “how do you
feel” (HDYF) question, adverse events reporting, physical examinations, vital signs, ECG’s,
and a biological assessment (clinical chemistry, hematology and urinalysis). The decision to
escalate to the next dose level will be based on the results of medical monitoring. A blinded
interim analysis of PK parameters and PD response (ex vivo PGD2-stimulated eosinophil

20  shape change in whole blood, hESC) will be performed after cohort 1 and cohort 2 to
confirm dose selection assumptions. Doses may be adjusted based on the occurrence of
adverse events. Subjects will be followed for 72 hours after dose administration.

[00475] The multiple ascending dose (MAD) study will include 4 cohorts with 8 subjects
each, 6 receiving active and 2 receiving placebo. Three cohorts will evaluate doses of 3, 10,

25 30 mg/day, respectively. The dose level of the fourth cohort is 300 mg/day. Safety
monitoring will include: a “how do you feel” (HDYF) question, adverse events reporting,
physical examinations, vital signs, ECG’s, and a biological assessment (clinical chemistry,
hematology and urinalysis). Dose progression will be based on the clinical safety profile of
the prior cohort. Subjects will be followed for 72 hours after final dose administration.

30  Procedure evaluate Effects of Compound 1 on ex vivo PGD;-induced blood eosinophil
shape change (ESC)

[00476] Pre dose blood is drawn and challenged with PGD, to determine baseline shape

change as described above in Example 25. At varying times after dosing blood is drawn for
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conposition conprises Conpound 2. 20 7. The pharnmaceutical conposition
according to claim®6, wherein Conpound 2 is greater than 96% pure. 8. The
phar macewpcal/ameposi ti on of claim6, wherein the phar ratastél0al37s3
conposition is in a formsuitable for oral adm nistration to a mammal . 9.
The pharnmaceutical conposition according to claim8, wherein the

phar maceuti cal 25conposition is in the formof a pill, capsule, tablet,

aqueous b8 phargacokagiis sualyswsy drug emceniehiondubload. andlalfoi fohPGBy chidlenggueous
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pharmaceutical conposition according to claim9, wherein the pharnmaceuti cal
conposi tResultss in the formof a tablet, pill or capsule and the
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accor di npatige iarwhodnelood afitranhuisiplt dose ddrainisrapbiao fre@bsdlutoals of Qoppeuhd DN
according.to any_one of c|ai 5 to 13 in the treatnent aqr prevention of a
espi’r at't ymaps egwreoy aﬂé&?@h”f%ﬁl}w%es the P&%p@@ﬁfﬂ&ﬁ%&@g CGmroYAdilt i on or

an al | ergicf siHlReRSCaRhinkARAbE b8l HurkATBE 08O  BFKERIns. e TRRYRI - The
use of claim 14, wherein the respiratory disease or condition, 1 nflamuatory
di sease Tmblabhdliustrases the phising cgheenttrisemsd (omppondil taftenmukipdsddsaa, adul t
respirataory distre yndr.one, . l,socapni.c erventilation, rhinitis,
chronic agiﬁﬁ?lrsﬁﬁ%th"\ésoﬁaalsﬂg’ﬂ% 6%%%%1@1 thﬂ%‘ 485-pronchitis, enphysems,

pul monaryapgly P8I PRASHh AOKititparamieterd 6PEbmpoand 3l ARy Gl sind€ HsRndHigSRRSE OF

condition, an_inflanmmtory acular disease ar conditign, an allergic skin
di sease or cardohersr, Dese @wg)i htk Grxet AU siuringi Bdale G Cogiilt)i on.
1 0.3 NC NC NC
2 3 NC NC NC
3 10 NC NC NC
4 30 6.6 24.1 11.2
5 100 8.1 118.3 81.0
6 300 7.0 1419.6 1398.3
20 Data are average of 6 subjects; NC — not calculated

Table 14. Pharmacokinetic parameters of Compound 1 on days 1 and 7 after multiple
dose administration.

Cohort Dose (mg) | t'z (hr) AUC0_24(hr*ng*mL'l) Crax (ng/mL)
2 —Day 1 30 10.3 32.3 16.0
2 —Day 7 30 11.0 44.5 15.8

[00480] The foregoing clinical trial has shown that Compound 1, after single ascending

25  doses, has a terminal half-life value of 6.6 — 11.0 hr, and an AUC and C.x values that
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WO 2011/ 017201PCT/ US2010/ 043783 16. The use of claim 14, wherein the
respiratory disease or condition, inflammtory di sease or condition or

al l ergi c wp=erasa7m1 condition is asthma, rhinitis, dernRCITUS20100¢3TBRAr

i nflammation, or conjunctivitis. 17. Use of a pharmaceutically acceptable
salt according to any one of clainms 1 to 4 or a 5pharmaceutical conposition
according to any one of clains 5 to 13 in the treatnment or prevention of

ast hma iiAcrgased il incregsing descdfalie pRhriveierelddye &f rgmmisdvpenapf comapendabeor di ng
t AT : . P e

oy ome oy Sl RUERRS AL tnPL, S ARR FRGRNHIER o CATRARI GRBiaRT 09, [
manmal . [0080. THegotegoingatiaicdi thigl ha shoyn oine Coinpouad dporkdpHaemd@utivdiigr ei n t he

pharmaceutically acceptabl e salt cording tqQq any one of clains 1 to 4 or
t he phar%?i’é%%l? ealt tﬁ%ﬁﬁéﬁ-ﬁoawoae@g} d?rﬁ?gl%%a g‘ﬁ%? BRgpt AR dBNYBIC13 | o
adm ni st i t : S i At of clains
2at 0 TSR CA kR YRR on Hiin. PODIARIRE Bhah il Baftth:808 O o any
one of dESCHsAISK M othitihen phthe RPadeunileald cosnpasi thapaclangorsanE$©) @ny one

of cl ai 51tp 13 is, admnistered to the ' reat nent c es

compr iy doscs e BT el Sl e i ORGPV ch 5 L AR a1y
accept f’it}‘?(ﬂ)}ﬁidhc@l%‘o@fn@?ﬁg sliadPe @AM RS ESCRAME HoukPwés Ssch g faas megeut i cal
conposition according to any one of 20clainms 5 to 13 is adm nistered daily

to the n’a@ﬁaﬂe;-_and (b) a second period of at |east seven days during which
e A A b h o AL BRFigh AL BRS Rrl DR RnBlachl & 1o L 19

or the 1°Cal conpo n-accor g any one ‘o ¥ 5 to 13 is

adm ni styeo@sblimlid De-nigia®d cdndittonk O UiBetheapidiles Boncfid ipdE @Bnditlof 8) . 2521. A
process for the synthesis of ) )
[2' - ( 3- Bhyeaser -Gorapappd-ly pt goBRRGUtcalby prcep@Rlpsalt thereof (c.g. Compound 2) is

Lo RO ORI Bl 5P T (SOBIRG b RIS,
For mul a rvedB&rad esreditionseridiseies.Céal kyl, with (i) benzylisocyanate, or (ii)
Phosgencs L. ay 2 einical Toal BYaiating Effect 5 Compound § A MHA o Moderate Asthma
[00483] In this randomized, parallel, double-blind, placebo-controlled study in individuals
with childhood onset, atopic, mild to moderate asthma the control of asthma (Asthma
Control Questionnaire) and reduction of asthma symptoms is determined following 4 weeks
treatment, once daily with Compound 2. One hundred subjects (50 active, 50 placebo) are
20  used. Subjects are dosed once daily for 4 weeks with either placebo or an amount of
Compound 2 that results in complete DP2 receptor block in an ex-vivo PGD;-induced blood
cosinophil shape change pharmacodynamic study as described above. After 4 weeks,
subjects are evaluated for asthma control using the Asthma Control Questionnaire and for
changes in asthma symptoms, exacerbations, Forced Expiratory Volume (FEV), Peak
25  Expiratory Flow Rate (PEFR), Beta-2 agonist use. In addition, changes in serum IgE and
ECP (eosinophil cationic protein) concentrations and sputum inflammatory cell
differentials, Th2 cytokines and ECP are determined for treated and placebo.
Study 3 - Vienna Challenge Chamber Study
[00484] Study design: The study is a randomised, double blind, placebo controlled, two way
30 crossover evaluation of compound of Formula (I), given orally for eight days. There is a

screening period of one week and a washout period of three weeks between the two

treatment periods.
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Me OR F3C yO HN Formula VI; 5(2) hydrolysis of the ester group of the
conpound of Fornmula VI to provide Conpound 1. 22. The process of claim 21,
wherei n twe 20ompoemd of Forrmula V is prepared by: reactipag/us2aonopysend of
Formul a |V: O 10Formula IV wherein Ris G -C6al kyl; with ethylam ne, or
a salt thereof, in the presence of a reducing agent in a suitable solvent.
23. The process of claim?22, wherein the reducing agent is sodium
cyanoborltM§dr Theee is psfollaw prenp wsek Berghe lskdare 25 studhdrugi hhe wup@hpound of

For mul & TFHPRGARPERAR g ¥t Bl GO 1R PRI BUAG o PRy i b 0
ester, are designated group A, while the group of patients who receive placebo for the first

treatment period and the study drug for the second treatment period are designated group B.

5  [00486] Treatment plan and methods: The subjects undergo a complete screening assessment
to determine a baseline response to allergens. This screening assessment takes place one
week prior to the start of dosing.
[00487] Subjects commence dosing with compound of Formula (I) or placebo on Day 1 of
cach treatment period of the study. Adverse events, total nasal symptom score and

10  concomitant medications are noted.
[00488] Subjects report back to the clinic on Day 2 of each treatment period for a 6 hour
allergen challenge. The following measurements are obtained:
[00489] - Total nasal symptom score (TNSS) (obstruction, rhinorrhoea, itch, sneeze) with
cach symptom scored on a categorical scale from 0 to 3 pre-challenge, every 15 mins from 0

15  to 6h post-start of challenge
[00490] - Eye symptom score (watery eyes, itchy eyes, red eyes) with each symptom scored
on a categorical scale from 0 to 3 pre-challenge, every 15mins from 0 to 6h post-start of
challenge
[00491] - Other symptoms (cough, itchy throat, itchy ears) with each symptom scored on a

20  categorical scale from 0 to 3 pre-challenge and every 15mins from 0 to 6h post-start of
challenge
[00492] Subjects report back to the clinic on Day 8 of each treatment period for a 6 hour
allergen challenge and the measurements obtained on Day 2 are repeated.
[00493] A final follow-up visit is conducted one week after the last dose of test article in

25  Treatment Period 2.
[00494] The examples and embodiments described herein are illustrative and various
modifications or changes suggested to persons skilled in the art are to be included within
this disclosure. As will be appreciated by those skilled in the art, the specific components
listed in the above examples may be replaced with other functionally equivalent

30  components, ¢.g., diluents, binders, lubricants, fillers, and the like.

104



in the presence of a coupling catalyst, a suitable base, and in a suitable
sol vent, to provide a conpound of Formula IV; or WO

2011/ 01728 0RCT/WBDD10/ 043783 (b) reacting a conmpound of PEDfusad1a/04783 F3 C 0
Formul a VI wherein, Rb is a boronic acid or boronic ester, 5with
a conpound of Forrmula Il MeO XOR Formula Il wherein, Ris G -C6al kyl, and
X is a leaving group, in the presence of a coupling catalyst, a suitable
base, anWhahisgldpeddssl e sol vent, to 10provi de a conmpound of Fornula V. 25.

The process o | R uphi GE ] gl | adi um

cat al ystCl ;ot heji gﬁ%@ﬁg% %ﬁggﬁg{egﬂapﬁei %F%f%%é%éﬁﬁ%ﬁ%&@? tﬁgfﬁgém ne,

1,2, 2,6, 6- pantthoset-iyttifiupenmcthyidiphicnybivyijlaastiecid 60shpoundi1gaxbasciattes sodi um
car bonat e, 15pot assi um_carbon , .cesium carbonate, sodium acetate,

e
pot assi um acédiraiBaceulehlyAeplihelds acalsiny st aaesye prbsadiuphlis ui t abl e

solvent is t%hhﬁ&MQ&RﬁHfﬁﬁn%ﬁ&QéﬁﬂQfl@@k%£h¢9%r@ﬁ%ﬁh@@i&%ﬂ%nhﬁ%EEOf 26. The
process of claim 24, whereih: R 1S -&H3 or -CH2CF13; 20X1s O, Br, I, or
- 0S02CF3,. andlhe pharmaceutically acceptable salt of claim 1, wherein the pharmaceutically

acceptable salt has the structure of Compound 2:

o
X8
|lli ONa

F3;C
N \fO
r HN
(Compound 2).
3. The pharmaceutically acceptable salt of claim 2, wherein Compound 2 is
10 amorphous.
4. The pharmaceutically acceptable salt of claim 2, wherein the Compound 2 was

obtained from a solution comprising heptane and ethanol.
5. A pharmaceutical composition comprising:
a. [2'-(3-benzyl-1-ethyl-ureidomethyl)-6-methoxy-4'-trifluoromethyl-biphenyl-3-
15 yl]-acetic acid (Compound 1) or a pharmaceutically acceptable salt of
Compound 1 according to any one of claims 1 to 4; and
b. at least one pharmaceutically acceptable excipient.
6. The pharmaceutical composition of claim 5, wherein the pharmaceutical
composition comprises Compound 2.
20 7. The pharmaceutical composition according to claim 6, wherein Compound 2 is
greater than 96% pure.
8. The pharmaceutical composition of claim 6, wherein the pharmaceutical
composition is in a form suitable for oral administration to a mammal.
9. The pharmaceutical composition according to claim 8, wherein the pharmaceutical
25 composition is in the form of a pill, capsule, tablet, aqueous solution, aqueous

suspension, non-aqueous solution, or non-aqueous suspension.
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10.

11.

12.

13.

14.

15.

The pharmaceutical composition of claim 9, wherein a single dose of the
pharmaceutical composition comprises about 0.3mg to about 600mg of Compound
2.

The pharmaceutical composition of claim 10, wherein a single dose of the
pharmaceutical composition when administered to healthy adult human subjects in
the fasted state provides:

80-100% inhibition of ex vivo PGD,-stimulated eosinophil shape change in whole
blood at Cpax;

about 25-100% inhibition of ex vivo PGD,-stimulated cosinophil shape change in
whole blood after about 24 hours following administration; or

about 30-70% inhibition of ex vivo PGD,-stimulated eosinophil shape change in
whole blood after about 24 hours following administration.

The pharmaceutical composition according to claim 9, wherein the pharmaceutical
composition is in the form of a tablet, pill or capsule and the pharmaceutical
composition comprises about 1mg, about 3mg, about 10 mg, about 30 mg, about
60mg, about 100mg, about 200mg, about 250mg, about 300mg or about 600 mg of
Compound 2.

The pharmaceutical composition of claim 5, wherein the pharmaceutical
composition provides at least one metabolite of [2'-(3-benzyl-1-ethyl-ureidomethyl)-
6-methoxy-4'-trifluoromethyl-biphenyl-3-yl]-acetic acid (Compound 1) after
administration to a mammal.

Use of a pharmaceutically acceptable salt according to any one of claims 1 to 4 or a
pharmaceutical composition according to any one of claims 5 to 13 in the treatment
or prevention of a respiratory disease or condition, an inflammatory disease or
condition or an allergic disease or condition, or combinations thereof, in a mammal.
The use of claim 14, wherein the respiratory disease or condition, inflammatory
disease or condition or allergic disease or condition is asthma, adult respiratory
distress syndrome, isocapnic hyperventilation, rhinitis, chronic obstructive
pulmonary disease, chronic bronchitis, emphysema, pulmonary hypertension, cystic
fibrosis, an allergic ocular disease or condition, an inflammatory ocular disease or
condition, an allergic skin disease or condition, or an inflammatory skin disease or

condition.
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16.

17.

18.

19.

20.

21.

The use of claim 14, wherein the respiratory disease or condition, inflammatory
disease or condition or allergic disease or condition is asthma, rhinitis, dermatitis,
ocular inflammation, or conjunctivitis.

Use of a pharmaceutically acceptable salt according to any one of claims 1 to 4 or a
pharmaceutical composition according to any one of claims 5 to 13 in the treatment
or prevention of asthma in a mammal.

Use of a pharmaceutically acceptable salt according to any one of claims 1 to 4 or a
pharmaceutical composition according to any one of claims 5 to 13 in the treatment
or prevention of rhinitis in a mammal.

The use according to any one of claims 14 to 18, wherein the pharmaceutically
acceptable salt according to any one of claims 1 to 4 or the pharmaceutical
composition according to any one of claims 5 to 13 is administered daily to the
mammal.

The use according to any one of claims 14 to 18, wherein the pharmaceutically
acceptable salt according to any one of claims 1 to 4 or the pharmaceutical
composition according to any one of claims 5 to 13 is administered to the mammal
in treatment cycles comprising;:

(a) a first period during which the pharmaceutically acceptable salt according to any
one of claims 1 to 4 or the pharmaceutical composition according to any one of
claims 5 to 13 is administered daily to the mammal; and

(b) a second period of at least seven days during which the pharmaceutically
acceptable salt according to any one of claims 1 to 4 or the pharmaceutical
composition according to any one of claims 5 to 13 is administered to the mammal
in a reduced amount as compared to (a).

A process for the synthesis of [2'-(3-benzyl-1-cthyl-ureidomethyl)-6-methoxy-4'-
trifluoromethyl-biphenyl-3-yl]-acetic acid (Compound 1) comprising the steps of:

(1) reacting a compound of Formula V, or a salt thereof:

MeO O o
Sone

rNH

Formula V

FsC

wherein, R is C;-Cgalkyl,
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with (1) benzylisocyanate, or (ii) phosgene followed by benzylamine,

to provide a compound of Formula VI:

MeO. O 0
SOt

rNYO

HN

FsC

Formula VI,
5 (2) hydrolysis of the ester group of the compound of Formula VI to provide
Compound 1.
22.  The process of claim 21, wherein the compound of Formula V is prepared by:

reacting a compound of Formula I'V:

MeO

F.C

10 Formula IV
wherein R is C;-Csalkyl;
with ethylamine, or a salt thereof, in the presence of a reducing agent in a suitable
solvent.
23.  The process of claim 22, wherein the reducing agent is sodium cyanoborohydride.
15 24,  The process of claim 22, wherein the compound of Formula IV is prepared by:

(a) reacting a compound of Formula I11:

RP OR

Formula III
wherein R is C;-Cgalkyl, and R® is a boronic acid or boronic ester,

X

F2C H
20 with O , wherein X is a leaving group,
in the presence of a coupling catalyst, a suitable base, and in a suitable solvent, to

provide a compound of Formula I'V; or
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25.

26.

(b) reacting a compound of Formula VII

Rb
FsC : I H

O
Formula VII

. b - . . .
wherein, R” is a boronic acid or boronic ester,

with a compound of Formula I1

Formula I1
wherein, R is C;-Cealkyl, and X is a leaving group,
in the presence of a coupling catalyst, a suitable base, and in a suitable solvent, to
provide a compound of Formula V.
The process of claim 24, wherein:
the coupling catalyst is a palladium catalyst;
the suitable base is triethylamine, diisopropylethylamine, 1,2,2,6,6-
pentamethylpiperidine, tributylamine, sodium bicarbonate, sodium carbonate,
potassium carbonate, cesium carbonate, sodium acetate, potassium acetate, sodium
phosphate or potassium phosphate;
the suitable solvent is tetrahydrofuran, dioxane, water, or combinations thereof.
The process of claim 24, wherein:
R is -CH3 or -CH,CHz3;
X 1s Cl, Br, I, or -OSO,CF5; and

HO, o 0, Q B—
) B—% j:o'B § @: ,B—§><: B—% o %
R’ is HO , ) O ,or .
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