DP2 ANTAGONI ST AND USES THEREOF RELATED APPLI CATI ONS [ 0001] This
application clains the benefit of U S provisional patent application no.
61/ 292, 80W0 2011/08833t | ed "DP2 ANTAGONI ST AND USES THEREOPCTUSk@d/o206danuary
6, 2010, which is 5incorporated by reference in its entirety. FIELD OF THE
| NVENTI ON [ 0002] Described herein is the DP2 anat gonst
2-(3-(2-((tert-butylthio)nethyl)-4-(2,2-di nmet hyl -

propi onyl am no) phenoxy) 1/, BN TREHNISTYORS ¢9Ks PAEREGIEMPound 1),
pharmaceutically acceptable salts, solvates, polynorphs, anorphous phases,
met abolites thereof, as well as loghar maceuti cal conpositions thereof, and

met hods of use thereof in th&ELARERRPIJCAKIEDENti on of di seases or
condi ti QR 1 RSERCARIEM Wi i OIRE bkt Yt Iﬁ)éaormgylc}l@a ichifbn hONWENSS €y [ 0003]

Prostaglandins are acidic |lipids derive romthe netabolismof arachidonic
aci d by enhdedd¥R.a¥iNBAGOVNES b ORI ERES d HdREOTE Silecheh Bovars br ZHM wlink Fases.

Pr ostsa.gli %%o@%te@@v%féeﬁyeyﬁ{tssgnt' éltS. range of activities and have a well
recogni ze ol & M a'Varie y 01 “'di sease or conditi ons, such as allergic

di seases or conditions, inflammtory di seases or conditions, and
respiratory di seases or condFIEIGNOF PHESNAJINEON D2 (PGD2) is an acidic

l'ipid | at deri.yed.fromthe netabgl i f arachidoni id.b
cycl oox € ases. D2 'S pr BSt T e

e tloRh s oy Yk BT e B ARy TR Bl PR e Eaen
macr ophagasodMhihbphénorPheaptiRsyphienyIRs pwal ((nlpotad 1) piasmeccdacmige as wel |
as allergic inIéI anmmation in q]i?seases such as asthma, rhinitis, and atopic
der mat i t3°€Pt hoRNPEBRIYHISH S St BhOYs BRASRY ZlctaRp higa{pereal aevalkees many

char@ct gihhstdcEticaf codpoRBbBELS, SRSRARSE oFHAARSEHME tHehRlatnR@P8r F}ma@e)aﬁp@n
important pro-inflammtory role in allergic diseases. [0004] PGD2 binds to

a nunberof@mesetepopdisionsipecktedivittulB2 aaEity-hr onboxane-t ype prostanoi d (TP)
receptor, PGD2 receptor (DP, also known as DP,) and chenoattractant

receptor- 25honol ogous my £eRIRGUERDESFAHEINVRRTEON S (CRTH2; al so known
as DP2). DP2 is associated wth pronoting chenotaxis and activation of Th2

| ynphocyit®a], Rsowigkmdhislase amivtic hridoghived fromthpaetabd isineef areEdoniviasid by the DP2,
and nedi at. j - ] I ium | evel s
and reddiief GRoFHEFELE phathl Ul Ani GERSIARNG, BISUTAAN hle ERERUT | 2Y2.5
| L13I5cy trakgerod agivitihs @hd bavei aswdl icongnideé thle Theseictydf discme 91 band@idnganch as

B e GRS B
eosi nophjohditiey UProseglindin BUNMARY i€ altdie lif\VENT(NJEGRAFlonDes aictddetsner ei n
IS cy . .

2- ( 3- ( 2-9f erashidonie esit by ryplonsyagnayes and BGH- gymbasey PEDs pi adicadbhBpitehoxy) - 4- m

et hoxypheRyRmeekiagd @6 A fHOPRQURkshonst RElobs]it0Gc dhhaphRNECRYNEGR! | Y
accept abl e sol vates (includi'ng hydrates), prodrugs, pol ynorphs, anorphous

S5phaXes iafmmeticabodiseasss susle pessthngs, rhinighandaoeistdenaatity. BrogepruablGd sal t  of
Conpoun 1 i iy L: . rphs, anorphous
phases gaﬁéllérggg Iggog'lc}lrﬁtg %gé%é?ﬁg(k)@ %e%gﬁfn(&%%tgg%cg %E%g%ﬂ?ﬁ&gircéo O%grrpound 1, as
wel | as supgestilpathaeR{edd plaalanympatapp@bhBasabtosy tolean edrgicaliseasesed i n t he

manuf act g; di canents. for. the treat nh{or evention of prostaglandin
o2 medi AP diPOP SIS PugPer e ol R i hecb RS angr e gy i
condi ti qIre) refdB6r, PEDS Fdchack (DPakigo piavmaauk) ael dhemaida@itard@sodynam ¢ _
properties of such formulations in mammals, includi ng humans. Conpound 1 is
a D a dygong 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 G;-dependant elevation in

calcium levels and reduction of intracellular cyclic AMP. In Th2 lymphocytes, IL4, IL5 and

IL13 cytokine production is stimulated. These cytokines have been implicated in numerous

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

response, mucous secretion, and eosinophil recruitment.



[ 0006] Described herein are pharmaceutical conpositions conprising Conpound
1, or a pharnaceutically acceptable salt thereof (e.g. the sodiumsalt) as
t he acti weoizogressi3ant in the pharmaceuti cal conpositi onPCIA[SA@A@NR026N one
aspect, provided herein is a crystalline form of
2-(3-(2-((tert-butylthio)nmethyl)-4-

(2, 2-di net hyl - propi onyl am no henox 4- met hoxyphenyl ) acetic acid (Conpound
1). In sone enbodi nents, W%&mEflgvrﬁ%ﬁ%npound 1 has an X-ray
powder  djgoky ésbl@&d(hé%ﬁﬁ)sz 3l efih-Bh ﬁ‘h?ﬂ?& £13 slilbetRgaks at 11.4

2- Thet aq 16. 9 2-Thet a, R é ?’%eta S/ar% 1%%)(2( Theteaml n sone

enbodi nmﬁ@monyﬂmn@)py@may) 4 ﬁ@tmémheofl)e@@mam@omma@ Birinoludingalbowder

P00 AR AL L0, PUTBI S TN o

t her sog rmmewandlmeﬁaumtésethmofair a@lhamtacaﬂﬁallﬁ@oemabk?@,lt cﬁﬂ@n@bmutl ih8kding[ 0008]

In sone crystalline form of as, an ray powder
't £ act BRSSP IEs v Ak PSP Qe Bk Bupo e Bomiads P37%
2-Thet a méltBoc@ o2 used BERRF aCo@psiindQ, & Rellfah@phdrita@aiigall§ib@piabRBLEs theer, X- r ay
powder diffraction (XRPD) pattern has at | east one additional

char act & gt t&@&}@ﬂ%@%&%&l@ﬂf@éﬁ?@ oF the tygagpent on pregendioRERIastaglgndin B2 Thet a,
16. 9 2- Th&fifed #@/0? p?osﬁa%@m D%?dezenae&fa%fegses aﬁs@rc?e% Qrc%nﬂ?l%ﬁ@AlflJHé&méd
enbodi nents, the crystalline formof Conpound has an X-ray powd

di ffhoact%f%Pha(fXﬂDb)nebmltdd?hﬁlﬂw%ﬁt@ﬁlﬂq Rropgytigsd sg@lr@rr@éatsqm@vmmpmmlmur e 5 In
sone e P 30 Conpound 1 has a DSC
thermg?g%%ﬁ%]h %bt%ﬂe}é&{néﬁﬁgté %@gﬁ%&%@ggnd about 139C. [0009] In sone
enbodi nEMIS] Eetsen@ld)hstem 41 pearmoacauticd] c@opatinmd cambmn@(ﬁorb@mmyi lpavder

di ffraction attern ar a terj.st t 8.1.2-Theta, 11.9
o Thet o Phagnaseiicalky RRLHGND e SIBEARE S6diih GRS Bl Remedn W™ 1oy
powder dihbinfaedticarncompcii)n.pat t er n has at | east one additional
characteristic eak el ect from®6.3 Thet a, .13, Thet .16.

352- e W0 45 gho RGOVl Eroh RS BB oHg - S BtHGEd s 23, 4
2- Thet a. 2 bruim W RO AL AASFRRETANSP 04029 Ry 5 TR RIDRCUIRALS 1), U Gome

crystalline for as an X-ray powder diffraction (XRPD)

pattern esr&’@é Honts; Téllelcgb’sgﬁ@e%lfﬁ@fa@w%l inps 41 uipdepavder difszsgian ) nents,

the cry 4 a 3 t thernms at

about 3 C an thglrag?fﬂg}lé%ﬁ?%g?gé‘ %Eﬂg%rrle@%f%%ngggsgw Hg %lrd?s%?glzl ine form

of Conpoliath. Ilnskoa@ earboal@rrm;s @ovxdeﬁallnhﬂﬁ”drrrmﬁ@mpongPD)s a;ma?warpvwodet h

2 it a UG BRI s s e U Fire S e R e tern

has at |tkaatystaltige fusheliof Compbuchialiaat@I( sicitogdan kvithehéahe ths fat shioud32PC2- Thet a,

8.2 Z-Igaﬁt a, ;%7.4 2- ngﬁtf%}, 18.5 2-Theta, and 24.8 2-Theta. In sone

embodi PU 7T end A AP he form of 10 Conmpound 1 has an X-ray powder

di ffractip@e (XSHE) cRBSdi@EMs,S Adltih@old of BEmPAITR 1A5as ShOWAY IpBwérgur e 7.
rovided herein is a cr stalline form

0011] In _one ect of
2-(3-(2 d(lﬁfltaét,lqn(g&Pﬁ)tpﬁg‘?ﬂ %&Wﬁrﬁctgmstlc peaks at 11.5° 2-Theta, 17.9° 2-Theta, 19.0° 2-
(2, 2:5di rRLRY Lrgpioﬁj@' Wét@”i‘n@%@ﬁﬂ@dﬁﬁ):mﬁ tﬂfk%gﬁﬁ&\?@éﬁd f)r%f%h'(f(R@Bb g%tteﬁpd' um

salt ( Conpoun . I'n sonme enbodi nment e crystalline form of ound 2
has an Xasp atyle@bmbeaddmomlrca@m@t@mstlm5éatﬂébyteéélt0tre}2rﬁ°va Thﬁ%ﬁéﬁ&étﬂ)ﬂtﬂsi@ 2° peaks
at 3.7 13. - , ) The e

enbodi n‘czszn?:}pe,ef\}l’? R'eg %ﬁlgé’ %—%%Fh%iz’fz% rﬁ 2tfh§%1a %%E&%r@p I%‘ge%l% ra]ll s one
addi t i onhd crgdraltiac foetiof Comppeakl sslae - msipbwdan cﬁff&cﬁenT(hﬁtPa)) pdttetn2- Theta, 11.1
2- Thet a, and 17. eta. In.so enbodi nent s,
Che. or ySBIHTAEY DGR VisRpguRE s hATF S PAfnieEnaIRESRE Bn ( XRPD
pat t®r n camsfuadl had 4 pSt meen@agmmasuﬁsmme&% dt Bbduit §2HCCand. abbit 1397

enbodi nents, the crystalline form of npaound 2 has a DSC thernogramw th

endot herlf995¢ na%a?mlnﬂene%dhﬁ crysgalline %ﬁa ohempounigchas pR XsBBowAHodi nent s,
the cr yScflﬁxlahﬁ&ﬁ%d@]jg]dag{terMQHﬁgctgnm%eﬁsQtsg:l5 f'—%@@gflagnﬁ'yﬁ’eﬁ apbkal ly t he

sane as Figure I n one aspect EFOVI herein is
phar macélhefacand 8. %@c@lmt?atilnéomabmb impntg.3hg X-rpy p@wcﬂer Giffaction (XRPD) pattern

has at least one additional characteristic peak selected from 6.3° 2-Theta, 13.5° 2-Theta, 16.3°
35  2-Theta, 16.5° 2-Theta, 18.7° 2-Theta, 19.5° 2-Theta, 21.5° 2-Theta, and 23.4° 2-Theta. In

S0



but yl t hi o) met hyl ) -4- (2, 2-di net hyl - pr opi onyl am no) phenoxy) - 4- net hoxyphenypac
etic acid 25(Conpound 1). In sone enbodi nents, the pharmaceutically

accept ablwo=alttosses3a cal ci um salt, potassium salt, sodi BETABReL/020m6DNI UM
salt, L-arginine salt, L-lysine salt, and N-nethyl-Dglucam ne salt. In sone
enbodi nents, the pharnmaceutically acceptable salt is a sodiumsalt. In sone
enbodi nents, the pharmaceutjcally acceptable salt has the structure of

Conpoundome empodimepip) the grypiakise Sspcef C98pound bbozed-ray owdsr difaciomound 2) .
[0013] I®E afRdFR %sﬁﬁ{ﬁlﬁl th&%{é% @govgn IS 1@@6 PRQHSe ehBOdithknts thsome

enbodi rrents npound is crystalline. Ial In some enbodi ments,
Corrpouncpry_stallglecfpve pé@omn@néddlam@s@dh@rmé@nf Wtshne othsrms #ehoB38ipridi ng
hept ane and ;a¢qt one. [0016] In sone enbodi nents, Conpound 2 is crystalline
and conprises a detectable amunt of heptane or acetone or a conbination of
hept ane [6nd] dostonembddddnty, t]haf\cryﬂacthneefmhn«blf @Bmpsundcdwpeumalrag pbwdar ystal | i ne

and has eas t he, f I | ow. n £ ) o X-r powder
et acel e apah Bt PR RE 1 T Tude B 3 e HePL 05 5
2- Thet a, Thbth, dnd22T0red Bheta M@ sdBe 8mBodifhehta, thc{ K)ra;’zlﬁox%ld’r ajffr@aleKRQDlj f)ma:eﬁ ion
(XRPD) pattern substantlallythe same as shown in_ Fi gur

t her nogr@PPEIshorsRdditnas] paaragteritis peaknastscted hignt 4- izzzéhetaw ajoyﬂﬁta ﬂéécﬁ- (d) a

DSC t heryrgyr msmﬁétaratnu ah lky 211MgtaS mne@erﬂoauﬁ&ts? the pysBPHR] foﬂnm oﬁom%
enbodi nent s, gEoun 2 is crystalline and has at | east two of the

pr oplér t i Casnnoene ¢ thasdart X-o aayder difractipg I XRBIANpAtigyn supsiadighe therspod phenma,
Compound, #id,s. £rystal line and has at |east three of the properties selected
from(a), tégf (c), and (d). In some enbodi nents, Compound 2 is crystalline
and has [propdnbnesspéa)proyiddd harah jis amgst{lide fo[frﬁ©191(3 A ((sormitgithodicthybtds,

g AR A e A e et
gggﬂﬂg)im dolmmdmﬁdmdthaems&nmb Hernpbfal smoand R tad dyXasceptdblefrsabh of

enbodi e D%Pﬁ‘éengw&b RSN Aol 1 %%5215% A bisgh 3717 b8 it ve
i ngr edi entgesetiRed G sbhOBmPRBHERE 8 X & pov e aBRIAIBh EXRBDS pffcfh hadial MRt s and
exci pl enotng additional characteristic peak selected from 6.8° 2-Theta, 8.7° 2-Theta, 11.1° 2-Theta, 15.7°
2-Theta, 17.5° 2-Theta, and 17.9° 2-Theta. In some embodiments, the crystalline form of
Compound 2 has an X-ray powder diffraction (XRPD) pattern substantially the same as shown
20  in Figure 2. In some embodiments, the crystalline form of Compound 2 has a DSC thermogram
with endotherms at about 70°C, about 122°C, and about 138°C. In some embodiments, the
crystalline form of Compound 2 has a DSC thermogram substantially the same as Figure 3.
[0012] In one aspect, provided herein is a pharmaceutically acceptable salt of 2-(3-(2-((tert-
butylthio)methyl)-4-(2,2-dimethyl-propionylamino)phenoxy)-4-methoxyphenyl)acetic acid
25 (Compound 1). In some embodiments, the pharmaceutically acceptable salt is a calcium salt,
potassium salt, sodium salt, ammonium salt, L-arginine salt, L-lysine salt, and N-methyl-D-

glucamine salt. In some embodiments, the pharmaceutically acceptable salt is a sodium salt. In

some embodiments, the pharmaceutically acceptable salt has the structure of Compound 2:



25 [0021] In some enbodi ments, the pharnmaceutical conposition conprises
Compound 2. In sone enbodi nents, the pharmaceutical conposition conprises
anor phouswGanpasss332. | n sone enbodi nents, the phar naceRCiraskoconeesi ti on
conprises crystalline Conpound 2. In 4 WO 2011/ 085033PCT/ US2011/ 020264
sone enbodi nents, Conmpound 2 is greater than 96% pure. In some enbodi nents,
Conmpound 2 is greater than 97% pure. In sone enbodi nents, Conpound 2 is

greater than 98% pure. [0022] Ilh some enbodi ments, the pharnaceuti cal
conposition is in a formsuitab opal adm nistration to a manmal . In
sonme enbodi nents, the pharmaceut) copposygHion is in the 5formof a pill,

capsul e, tablet, aqueous sol uti®n, "agueou9 suspensi on, non-agueous
sol ution, or non-agueous susp .8[0023] In some enbodi nents, the
0

pharmaceutical conposition is a fprmsuitable for nasal or inhalation
adm nistration to a mamal . 024] I n sone enbodi nents, the
pharmaceutical conposition s igythe formof a capsule. In 10sone

enbodi ments, the pharnmaceuti ¢l conposition is in the formof an i mediate
rel ease capsule or an enter %ﬁat ed capsule. [0025] In sonme enbodi nents,

t he pharnaceutical conposition is in the formGémpoundB).et. In sone

enbodi . the pha ceytical conmpositiagn is in the formof an i nmediate
rel easgq[)]otalgll eIP,Sorgge%%@rPF%{s’ccgoﬁpé)an abslaél%o,rpqlé)ius‘a sustained release tablet. In
sonme enfjodumeEntsme thBodibpiiarduageuid Zalcrgpasi tion is in the formof a

nmoi sture barrier coated tablet. [0026] In sonme enbodi nents, the .

phar macdltiPkdP S%ﬁ%@?‘ﬁ@ﬁﬁsﬂi@mﬂ‘?[‘? élwfsm”eﬂe e “@aag@%d B3 A voBHoBr agueous
suspensi @myprikiAP Bftadeing @8®oRNOdi ments, a singl e dose of the pharmaceuti cal
conposition conprises about 0.5nmy to about 1000ny of Compound 2. In sone
enbodi mehftl8] g sepegnbodipers.dfomieand?d isgrytatirecindicemprivss esisriteble amewef i ses
about 5 e Ph?é\% enbodi nents, a single dose
of the pqﬁgttra{r?r%%gag?tﬁ)gg conn%%ﬁggggn gdg%ag%gnbieﬁ)i%gfered to adult human subjects
pr ovi ded0HBlouh sq0e ¢0BGdiinpis, i dniponnd? isexysidline 4adbh2s stl¢avudretod thedobiwiophi |
shape chart?r:t%%i i.n whol e blood after about 8 hours follow ng admnistration.
In some TeAbo i'ments, a single dose of the pharmaceutical conposition when
adm i st(ey edXtay powdldr diffteeiongMRIPES psattc2bpith hadaderabio peaky @t A TOR4Thethyi 18i5°i on of

ex vivo PED2-stipul ated eosinqphil shape change in whol e bl ood after about
24 hour 52-%?53%1%-@8% ?ﬂdjs]%_rgaggﬂﬁta’l n some enbodi ments, a single dose of
t he pharERegXtia¢bweaIBSEEINQNXRMIS Ha@ahihibseh@dIRthE @nadidlshoviviEmg&ebj ect s
tw ce-a-day provides about 70-100% i nhi bition of ex vivo PG2-stinulated

eosi nopHF) 2 CrErgHige ith cugedicemb riobau Mt erabaydde @ 4ankakus 13511 owi ng

adm ni st At iyt @bnliddfant LbRhnG08 he daheSQ M ROENDOdI Ment s, a single dose of
t he pharnaceuti cal conposition when adm nistered to adult human subjects
pr ovisded0™Bb U so0e e0bedimpithiGanmound 2 excrystaloncR@basatileast tvoed thequpireoipdsi |
shape c kn fter . f 1.0 1 ni ation.
- Some SREshTREEs (5, o 08 RbmE Rt e B 2 D BT LBL L
sone enfedi thewtos thetphepeatibs Istlehietiom sa)bibeat s aat @).Heabhérymbodi@ents,

VARG L S LR o 0 Prein 1 ar

[0019] In some embodiments, provided herein is a pharmaceutical composition comprising

20 Compound 1 (amorphous or crystalline) or a pharmaceutically acceptable salt of Compound
1. In some embodiments, the pharmaceutically acceptable salt of Compound 1 is Compound
2 (amorphous or crystalline).
[0020] Insome embodiments, the pharmaceutical composition comprises at least inactive
ingredient selected from pharmaceutically acceptable carriers, diluents and excipients.

25 [0021] Insome embodiments, the pharmaceutical composition comprises Compound 2. In
some embodiments, the pharmaceutical composition comprises amorphous Compound 2. In

some embodiments, the pharmaceutical composition comprises crystalline Compound 2. In



conpri sing
2-(3-(2-((tert-butylthio)nmethyl)-4-(2,2-di nmethyl -propi onyl am no) phenoxy) - 4-
met hoxyphwoypaassidd aci d (Conpound 1) or a pharmaceuti caCinyuSacieopizabl e sal t
of 24342-

((tert-butylthio)methyl)-4-(2,2-dinethyl-propi onyl am no) phenoxy) - 4- net hoxyp
henypaceti c 5acid (Conpound 1). In sonme enbodi nents, the pharmaceutically
accept aP@esgbpdiments, (é%mmuaﬁﬁg%@rﬁaterptb%ra%% OWicsk spme §6@Pfé}me§fé4 compAyghési um

sal t, aqy%[éhtgmh§@b'ﬁ% phe@liHofe RS @intentsLC dipdung 2%@%1%3‘[6%% 98% pure.
N- et hyl |'ucam ne salt. In some enbodi nents arnaceutlcally

accept aﬂp(@Zb dhson¢ craberdimentel the pharmaceutical composition is in a form suitable for oral

2- (3-(2- (dﬁﬁl%t}an% tord &thgw?a gxlln): eI%b%m%go'tH@%ﬁyd%%%_{ﬂ%F%%iﬂ :H‘?Q Rhgnoxy) - 4-

nethoxyﬁhenypace Ic acid, Fumsa n sone

enbodi nebitns pf 4 pid, apalle, sdil¢tthqdemagelufiar, myicdus suspdsiohpmanefic@s salbtiat, or pi | | or
capsule. [0030] In sonme enbodi nents, the pharmaceutical conposition

conpri sé§EE5E PRSP about 1000 ngy of Conpound 2. In some enbodi nents,

t he pharpmseuhiscat cabsimshtt, itBNpRAHAREIERS calditioh Min adb@uiuitdpg foratagdlor SNy,
about 10 ,. about /15 ng, about 30 ny, about 50ng, about 15100ng, about
150ny, apationadmiistationto BeRGal about 300my, about 500ny, about 600 my or

about  1Q§R34/1tn QbmEeRPQIIRENtS the[ﬁﬁﬁﬁzlcehﬁbaﬁ&fﬁ?po‘s‘méﬁ‘iﬂ1H¢1£Ef%rm%h§c@%ﬁla igol i d

dosage form pharnmaceutical conposition is in formof a capsule. In sone
embodi neams embpdimeaissth phirmagoyti gornpasitiopfis élth%lfoamgvé patmmedigta pdepse or

hyprO”EhJﬂ%%u&dﬁ%E%HSQ&ﬁ&i sl some enbodi ments, the capsul e conprises at
| east one excipient in adbition to the hard gelatlne capsul e or

hypr onelh@sk I B@h@mb@bmulhte .thd phagoaveuterrbomipositios js inlie foepetih @bles lan

di at t t 0
embodi mAPE STERETSPa) e B S ORRg B RBI AL I R RO RBP4 E SISt - 1 m some
enbodi masil&, ad digeriercdhtes edbiet] odeswnédcremgestahm Infsemfa@mﬂbdlfneﬁﬂg themedi at e
sustalnﬁd rel ease tablet. In

rel ease tablet,. a enteric. coated ta

sonmel’e nﬁéﬁﬁ%ﬁﬁtgaﬂ‘t oyita isdhedody O%‘F‘?ﬁ%r%erf@‘i‘tﬁd Ktform of an

I mredi atg6el 183&8e b@bbdhents, I3RHarthite SRR AR AR $he RFRYF slegdubsei n 1s a
phar maceuti cal composition that provides at |east one netabolite of

2- ( 3- ( 2-sPlufien oL FYEQUSISHINSNTIRE hy | ) - 4- (2, 2- d|nethylproplonylanlno)phenoxy) 4-m
et hox In
oo em hante e pRG i TRMATION o Bl P cp oy PnfdmEl
301 . 2 ( 3 firﬁg (Otaéptlt- 1900m 9GCHMpgndet Ny bdmelepbodahens, dopigentyxy Yt the et hoxyphenyl
)ac

p%ﬁmaatc ]bcognﬁosm 1 gom rlse %borls 5Iﬂg tpoI 2{})8}1‘[ a:SOJOglg &geno )Pybmd42 In SRR yphenyl )

ac et | C aoibddind)s; a single dose of the pharmaceutlcal composition when administered to adult

L1l tert-but Ith|o )-4:-pival am do nox 4- hydr oxyphenypacet
ic aci d%%“%w%yblect%pmv% bopi1 %&o@éﬁéﬁ@fl@éﬁb Yy gg’zéz%%l@tedﬁew(%ﬂégﬁnﬂon. de
of Conp%ﬁhﬂte]m (MB1k;b106d after about 8 hours following administration. In some embodiments, a
2-(3-(2-(tert-but Isulflnylnethyl) 4- pi val am dophen %%ﬁ 4- hydr ox phenyl)ace

tic aci cbinEiwgose ahe vharmeesvhir semperdtianeicagimrigersd fo sl GuppbWhiRets i s a
met hgd %oxtlﬁé%aabblﬁg’o%o% iR Rbh Bge@w{;@fsﬁb @t‘irﬁﬁl)fte@e@ﬁ?o%ﬁﬂ Qﬁapggﬂeq{gE 5PN,

whole blood after about 24 hours following administration. In some embodiments, a single
dose of the pharmaceutical composition when administered to adult human subjects twice-a-day
provides about 70-100% inhibition of ex vivo PGD,-stimulated eosinophil shape change in
whole blood after about 24 hours following administration of the first dose. In some

30  embodiments, a single dose of the pharmaceutical composition when administered to adult
human subjects provides about 20-60% inhibition of ex vivo PGD,-stimulated eosinophil shape
change in whole blood after about 24 hours following administration. In some embodiments,
the adult human subjects are in a fasted state. In some embodiments, the adult human subjects

are healthy.



an inflammtory di sease or condition or an allergic disease or condition,
or conbinations thereof, in a mammal conprising admnistering to the mammal
an oral pNeroraossBcal conposition as described herei n. PLOAB2)11/020280ME
enbodi nents, in any of the pharmaceutical conpositions, nethods or uses
10di scl osed herein, crystalline Conpound 1 is used. In sone enbodi nents, in
any of the harnaceutlcal conp 05|t|ons met hods. or uses di scl osed hereln
amor phodg"z@ﬁ r%ﬁ@a%ﬁpictlpéoveﬂfédlerevws ab Rl aohidslorassioran Phapmagsytic cqmosition

phar maceyhipfighe @scmmatérf ORSIthi R HRNS-OF 2 HHRShyil E&gﬁ&@%&%@n&y@

crystalline formof harmaceuti cal | y accept'abl e sal und 1 is
used. | m@@mh@mbmeﬁen@é (Compaang 1 per atpb@rrpmmm&éa‘tqeptalple@@ih@fd’s&@ons

t hod t abl
Tl of @ BaERnbRHl ) 2389 AREEN oI AR ARR TRERUI FRl REGEP! 201 ©
pharmacemﬁﬁﬁbhmommbbsﬂﬁsmm&mmmmtmnM§ﬂmmhmme&mdmsbJ@xq@dﬂenﬁnmacﬂmymtaII|ne
Co nbod t f th t I
Compost St R R e s G B S apmartaY s b e DRSS
used. | mngERc@FLDIlNRAMiS, saﬁomﬁf@@nboﬁfmeatspihalpmﬁﬁﬁbﬁdtﬁﬁlﬁ @cc@@maalwe sal t
thereof is solvated. In so ound, 1 is solvated. In sone

embodi e oues hisptrki( 2 (- bé}mlt\l?%fel@efhyw6d§@1dlmﬁth§bwf@p@ﬁﬂ6@}%mhegoxy} fe

respi r at,RdiodhREFBEAL a6@NAHLIMAAN (CHhpSMERY Or'y di sease or condition or
allergic diséase or condition is asthma, adult resgg%atory di stress

syndi0ond002pk de apne embgdhaenteibd raksoba dosagi¢ frirmjisin theyFosmiod a ¢bsetrnil of ve

pul nonary disease, chronic bronchitis, enphysema, pul nonary hypertension,
cystic fibrosis, an allergic ocul ar di sease or condi tion, an 25inflammatory
ocul ar disekhde sone cobalimews, thaphaghdcentigat cakponitidh sempEscs aband o te drout or an

infla S di se or can L on,

Fospi r ac0) s 4 Qe RRTE odp SROO hERs aP B <sER CEm SRS or

al Ller gi cabdmtsa@gs ebdur 3mgmll>|otmﬂmg IaBOLﬂSO hfgaa‘t])dugllﬁtntg! &oudgrrgg,tdbbuﬁomﬁhﬂdoaff

i nfl anmation, or ¢ ctivitis. 038 royided is met hod o

tr ealtsmé 8%@@%@%%& Hifeng, Aooyt %gq%ﬁb 3‘3‘?% ORI @%trqtoﬂgn&er t he
mammal  aBo@nabo RartRapYiacal conposition as described herein. In sone
enbodi nents, the asthma is allergic asthma, non-allergic asthma, acute

severe d893hidn seme enbedimenthiee oral Sofidl detage Srmpharnseytighampasitions in the

al l erge t st hma,
ohi o ol OHE A8 D TEne BRPU LS Bl Sis 330 TR AL PAHIAUURGR &
35neut r dphidnmetlogestHirC) @palpan §oradmtadinmmes, tlstcepsoiecborre)gmtaatctast@ge hma, or
seasgnal asth 011 5 PCT/ US20 1/0 0 rOV|ded is a
et hz§ d Oef;c?}ega addlyl\g))];rl]gotili ﬁarg 013’[3 ne ca su%ef orlh q’mesllolsﬁe ({I—H%}g*cag%uz? IIII?llg 1{110 t he
manmal wmmdmhenmhmemeuhs a&lmrﬁmm@mldasmapaﬂe dnemoerntdﬁedodﬁed eipsulel n some
enmbodi nents, the rh'F@%'S i's aIIerg a rhiniti.s, FOF al |l er |c hinitis,
chroni ¢ PHPhilppeme gnpedinens.itheraledid Apsags fam isidhe [RmOLALIGHE SPHE ni ¢ s,

chi | d- onsodinitin®i thie Sral 6l dos@RF8Hm fshh Metthin o CHGHRRUIa@NBlcadcthBlb drfentdicer oi d-
5r esi st ant rh|n|t|s seasonal rhinitis, perennial rhinitis rh|n03|nu3|t|s

or rhi noary Fbkt.or 2 prstapdaclenis st it ¥oma grebodHNGH, he orad salld dasegeciormisni t i s

[004Q3] AlLsR fg{nggfgﬁqlrﬁeﬁla@ﬁ Ilgﬁ:tag'éngl&f treating chronic obstructive pul nonary
di sease ( In a manma nprising adm nistering to the mammal an oral

phar mac e[ﬁﬁ3B]c elh sgoerpokedinons, apsmd@sld]erehmxd alpbamiageutical @OWo}itiomthgigrevides at

embod! TRLSon SR (a2 QUTRY AR Lo SO RADOTT Tent s, the et hod

further conprises adm ni ¥ one addltlonal
phar mac quidpicallanzigephemel et hﬁ&o&ymmnylmmcmhd:@]ompmﬁd Br afited admitisdatioraot i ng
bet aagoni st s,

antlhlsfﬁﬁwﬂgglq?%ﬁﬂ%%h&%ngghgﬂ%ﬁg%%g%%ﬁngﬁ?ﬁ%q%e ﬁgggﬁ{%%§%500§335|tlon
furtiher conpri-geg-@it-bi@AsilfigIfcthyl)-4-pivalamidophenoxy)-4-methoxyphenyl)acetic acid
M1);
I 2-(3-(2-(tert-butylsulfonylmethyl)-4-pivalamidophenoxy)-4-methoxyphenyl)acetic acid
(M2);
L. 2-(3-(2-(tert-butylthiomethyl)-4-pivalamidophenoxy)-4-hydroxyphenyl)acetic acid
35 (M3);



15addi ti onal pharmaceutical agent selected frominhaled corticosteroids,
short acting beta- agonists, |long acting beta-agonists, |eukotriene

nodul at orwo 2and8s03Bi hi st am nes. [0044] Al so provi ded i sPam/useelilok@6of

manuf acture conprising nultiple unit doses of the oral solid dosage form
phar maceuti cal conposition described herein in a high-density pol yethyl ene
(HDPE) bottle equipped with a high-density polyethyl ene (HDPE) cap.

20[ 0045] IY-n sfivkebistsBidreht smPegH-&Ehsi ty pol yet hyl ene (HDPE) bottle
further opnpri ges. @eat-@hﬂmlﬁhgmnm{yp-4I.Cﬁgdéi%fdgﬁhei@@)-@mréaybh&@ng&hc degi ccant.
[ 0046] Al so provided is the use 0 npound 1 or "a pharraceutically

accept abl e sdM4rdndr eof (e.g. Conpound 2) for the manufacture of a

medi cane fo . t or prevention of a respiratory disease or
conditi ogﬁ'i n C%n%gl%%%ﬁsqﬁéﬁgggne enbodi ments, Conpound 1 is used and is

25cr yst dbdzuneAlsd prosilng iserrbablodefittestingCompownidng?a fespitnsed daoae bscaxiteonal | i ne.

In sone enbodi nts, Compound.?2 is used. and i s anpor.phous. [,0047] Al so
o ovt dedetmaean ey Sl o g A e S TRAGTT I st aBeAh o sl
t her eof th@ed, inGan@AMBICtoApribi@g adihBistarihg @i winred] aa ofie gheap®aticdlor the
treatment of asthma in a human. In sone enbodi nents, the asthma is
per si st éRMPOYHebdesAribed hefsithna. 30[ 0048] Al so provided is the use of

Cormounctoolz,sprIn@ofﬁ@%ﬂ&ﬁﬁgﬁtg,q&blllyofaﬁ&@a}@meﬁﬁ&@bamﬁdaﬁ{oﬁgfme%dg or ¢fpound 2)
for the manufacture of a nmedicanent for the treatnent or prevention of

r hi niot | sdiscipsed bruprarerystailinedpempawbd diiesad.s [n sope epbiogineints, ingingof Begi c rhinitis

[ 0049] ' i s.:the ' y
accepta hglq%ag%}é% ﬁ%ﬁggé tl%%.’ glléﬁ%gsﬁ%&%{p %%? %l}erg %éﬁnn(gﬂu Cact gjfbrghlg(ﬁ ig
medi camastd. flosondentiadgadmse nt anyfof ¢ierphringacoldgsbl eontpoyig oS mpthodoorarsgs di sease in

ise o bt nor AT R p PR G R e e PRI o° 1T

Conmpoundisd). heomt bebodmahtadh bfiyofthe pharmaicoasm odmp@itichfiendtiRiabrat of an
ocul ar dj.sease or. condition in a hunmn. In. so nbodi nents, the ocul ar

di seldse Aéﬁ"é%‘ﬁéﬁr‘flw}mr%h%léHP%EH‘&?‘?“W’HFY&CC%’F’@M0 SEPHHN e & SORE use of
Conmpouncnbo@imedtsP A RE 8l iphsralab st REICS R 8didhs Sﬁl:t‘ho&s"& Le&fdidcts &l hde@pPouUn d 2)
for the manufacture for the treatment of a skin disease or condition in a

hurman. |96ysiolife Empanddnt wed t igogriembadigraseingny ebhapbaraacqugicdler mat i ti s.
[0052] RRSHELRGH, hB6R! Gk EIRAL] FEOhSMEHE cof alnldozghlse%pgs%ngosage form
phar maceut i cal conposition conprising: (a Corrpourlfd 2; and ( optionally
at | eastengrdiniangsc Compoundpharmphemacewmblly srgemailesult. thérpofspedvdiéde [respbwdi nent s,
the gral sohid 1o8ag8.fanm PAALIRGRULLE Bl SAIRAS Al kAT or m of 2
capsul e. RO e speglq‘l c Bibods ment s, . the capsule iI's a hard gelatine
capsul e [e036hVipsonethbsEméitVe) regaps) Giscdsd ov@middids, ieffiiodbtorndissasd dre

capsul es d%scri bed herein cor’rPlr.i.se. at | easC#]l one. exci(ﬁi ent or no excipients.
[0053] 19"GHE" gsglistaic iﬁi?%‘? fergnditien iyt Bds2 b ey Hyrorapdgdendent or
PGD2- nediRbgfc ARRheaaisgsn, SRin€i9 Nt dnidbstridlive piRioRRly, diaEDENrsHiB Bronchitis,

adm nistering to the manmal at | east once an effective anount of Conpound
1, or a PHAYREReDdIMeBITY WREECBYRISYBICIIesis, prplissgic pauly discareps Garliton, al 0054]
I n e i : i A n

i nf Ioigmrgtﬁ%%{lgg%}ﬂgﬁsgsg?I{:%télgﬁg?’taﬁlgﬁe@%eﬁ’%ﬁ d;i%rallg ag mhcﬁflé&%g)??%g to the
mammal anflinemstoryoliedispaseedricendiiige anount of 20Conpound 1, or a

phar mac %Hs'yfﬁg Ly g&%ﬁ&&%@&& tﬁeallegpi{apoef\%gggasé G -ndl‘E%HRBHQQonry di9922), I'n one
aspect, provi &d"herein s an ora pharfaceu ical conposli ti’on as descri bed
her ei n aongiribs bmndlefginpioeanclorlcoaditian phathmachiriiisc déimatiac oetaibllansatidn, bher eof
as the active.ingredient for use in the treatnent or prevention of an

i nf | anmdCBIYSN¢  or allergic condition in a manmal . In sone embodi ments,

t he ACt @8] NUEEHISHIEd isS @nRPoMtatlng dripr&lchelg KMHAQGH ABRMn$mal comprising
administering to the mammal an oral pharmaceutical composition as described herein. In some
embodiments, the asthma is allergic asthma, non-allergic asthma, acute severe asthma, chronic
asthma, clinical asthma, nocturnal asthma, allergen-induced asthma, aspirin-sensitive asthma,
exercise-induced asthma, child-onset asthma, adult-onset asthma, cough-variant asthma,

35  neutrophilic asthma, occupational asthma, steroid-resistant asthma, or seasonal asthma.
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25t he active ingredient is Conpound 2. [0056] In one aspect are nethods for
treating inflanmation in a manmal conprising admnistering to the manmal at
| east oncwoanigRf@esti ve armount of Conpound 1, or a phar mataiszéiaabizgs
acceptabl e salt thereof (e.g. Conpound 2). [0057] In one aspect are nethods
for treating respiratory di seases in a manmal conprising 30adm ni stering to
the manmmal at | east once an effective anmpunt of npound 1, or. a

phar mac 3Pk Py Pigideh isagnehedefirepting bgritiy ia agﬂﬂ%ﬂﬁ@ﬁlﬁﬁﬁ?g adigisisring o y

di sease jhphidRBan &Hltpﬂaﬁn&@ﬁtlclal (lfHIﬁp%gltlBﬁ) as @dttided BRI, rlﬁrs&ﬁé’ e&lb&cﬁﬁh@t?@
syndrone and allergic (extrinsic) asthma, non-allergic (intrinsic) asthma,
acute sdberinitisisBhergicehingii wnzadletgierhintiy, ahieaic rhisttisrelerasodedveerhthiniés, hma,

al I erge , ast hmma,
" socapni P NGB HATR, SR iR b SR AT oo RGP B1diRE SERRL

cough- vaemﬂmﬁrmﬂmamamwoﬁahmaﬁmemmmﬂﬂﬁmﬂ@lﬁh@ﬁﬁﬁﬁﬁﬂﬁTﬁb&ﬁﬂﬁiﬁﬁZmﬂﬁmxasthna
st eroi d- A si,st ant .ast.hnma asonal..asthma, allergic rhinitis, vasonotor
rhinitis™ 9@5@’aﬁmfggﬁﬁﬁkigmp%ﬁﬂg?OX|n shock, fibrogenesis, pul nonary

f i brosi qo04af | B @h1ovides Bast&hodsiteatis m&ﬁﬂl@aﬁmhtm,puﬁﬂ&a@d&lwasd(ﬂmn)aﬁ ory

di stress syndrone. In a specific enbodinment of this aspect the respiratory
di sease 9§ @afa@f‘lrﬁ?ﬁlPHSTléﬁ%]nlsltf‘rﬁlné fethagprerral ap erqiBbHBaC 6t CPRBAYHPGS or

prevent ierdbhd Rikins 1N a mammal conprising adm nistering to the manmal at

| east once an effective anobunt of Conpound 1, or a pharmaceutically
accéﬁtaHWElbdhﬁm@ﬁ@m@%Wﬁ@@Sghe@%mﬁﬁhﬁdh2¥anRhlnltls includes: allergic
rhiniti i t

i1 020 o LR th oG AR o Fyni i Bt
rhiniti sone @dcbmmﬂ plom@ahcauhical agem $61®teelrfmndmh@bd sordnestarbidnishors actime stonal

10rhinitis renni.al , rhinitis nosinusitis nd. r hi nopol yposi s. [0059]
o one. dieptie® RORRE Rl s b e MRS APIEE b ronar y
d|Sease[mn3p]HE@ﬂEEmB@ﬁ@&M§nmgmadﬂMﬁm&hE&hm@mﬁmnﬁhﬂmﬁﬁﬁmﬁheﬁﬁI&Sﬁﬁk once an

effective ann of CD ound armaceutically acceptable salt

t her'gof ddditigna @é )agelttﬁ? sﬁ?ifr%élﬁfétcpwoiﬁﬂ%ﬁm Selmebate | ncl udes,
but is n@bnibts, rIbﬁgiuhgmrﬁﬂg%@ 1O fbdulAorseNYERERmidkspUl monary
hypertension, interstitial lung fibrosis and/or airway inflanmmtion and

cystic fiPAbsAlso PREYEd]s apriigireofaapnectuge eomrsHgaRulfinle Upit dosehed the Ofsher eased
mucosal s%ﬁffa@sta ﬂmﬁ flh D GHR IR o oﬁtlmbeﬁ%%fd ﬁ' gﬂglha&’é?iklw Soifihyihet O the

mammal  at eas onc an effective amount
pharnacdﬁﬂﬂ&ﬁbhﬁeamumpﬂabﬂe&MQhﬂmuhepebﬂhYbngﬁﬂﬂﬂﬁw@mnd 2) 20[0061] I n one

aspegt t hods f Level osiin ?ﬁ@ a and/ or
dendti ¢ iI4SE T SRE P PORGRtY O f?‘e%swdvowe?@ qe“eéﬁ ?é%@u ‘Eompr?s‘és ‘Hanmal
conprlsnm@nmdmﬁnmBﬂ&ﬁkmgeﬂ@ndhﬁc iccait. Ieast once an effectlve anDunt of

Compound 1, or, a phar utic cceptabl e salt  thereof

2). [ 00682446} nzilé%’i%l‘i@f?ggé e © F@‘}‘/’ﬁ% Ho'ay afl%E‘Pr%arcé‘s‘fEﬁFY ?&?%t&‘b‘f’ éﬁgt %IF@gse (for
exanpl e,(ec@Cubmpoudd 2 fdr ABBdu@R tur@ bt Lin6diSark Fod et tidtnhdn® or M8VdMdbn of a
keratoconjunctivitis and papillary conjunctivitis) in a mammal conprising

admi ni stTEYHREY GSeepeoreRAtEPD Hta husndy Tppriee apbadimats, Corpawising ued aodpound
1, 05 a PARIRRC %Eérﬁ@éxhe(od%ﬁ&{%é)t%ﬁlp%u&?i Is s QEIRE c{§atline. ERERQUND 2) . [0063]

I'n anot her aspect are net for preventing or treating acute or chronic
d|sordeﬁmﬂmdvmmmbﬁgmp@mﬂdnﬁnﬁﬁmn@wEGBKMVaﬁlon of eosinophils in a nmamal

conpri si dpinj st r to. t t.. ONC 'v anount

of " Conmdhfia T BL L Rind e PP oM PIBITRY: HnalsFRELicIS Fecat WAEMLYSE SO N
2). [00G4k. Cmnpmmdajﬁﬁm&rmhmﬁmﬁﬁmbfmme@ca@@mﬁﬁﬂmtﬁh&nﬁﬁﬁﬂﬁﬂmﬁﬁn&hﬁmﬂﬂn In

any of the aforg nt|o spects, i s.,a human, including

enbodi meAtENGRBPAHCRS) ﬁ%?? ﬁﬁﬂﬁﬁﬁgtﬁﬁxﬁ @2 ondition or one or nore
ot hego cquesf | DIBE provRied Baheshelof 0BInh Bgnddr &ipharmaceutically acceptable salt thereof

(e.g. Compound 2) for the manufacture of a medicament for the treatment or prevention of
rhinitis in a human. In some embodiments, the rhinitis is allergic rhinitis.

[0049] Also provided is the use of Compound 1 or a pharmaceutically acceptable salt therecof
(e.g. Compound 2) for the manufacture of a medicament for the treatment of chronic obstructive

35  pulmonary disease in a human



35consisting of allergic (extrinsic) asthma, non-allergic (intrinsic)
asthma, acute severe asthma, WD 2011/085033PCT/ US2011/ 020264 chronic

ast hma, cwOnooaiss@st hnma, nocturnal asthma, all ergen-i ndeceaSasiilopeess
aspirin-sensitive asthma, exercise-induced asthma, child-onset asthnma,

adul t -onset asthma, cough-variant asthma, occupational asthma,
steroid-resistant asthma, seasonal asthma, allergic rhinitis, non-allergic
rhi ni ti 9058hrAne provKpdhistthesuse of Camgernd Ineraddarmaseficelly accsriphle pait thesisel t i ve
rhini ti e oCRLAGURARFor N M dulfR turo BEHEAONSEE fr Mt datrfont OEGURATaL @R
rhinitis, steroid-resistant rhinitis, seasonal rhinitis, perennial

rhi ni ti rcomdip@sinadaimans In sopicrropollippotsi te oaer diepserircomhidenrisct i ve pul nmonary
di sease. Jngafrlflitisl n any of the aforenentioned aspects are further

enbodi ment’s conprising single adm nistrations of the effective anmount of
Conpoundods]] oklsapphaedsabutse o Compawnciepdrahibernsaktticaie ne@optalfle sgt thGeapound

2), includi fur nbodi ts.i i ch und 1, or a... .

Tophar mibeut aating 25k SRTREERRET o edRafrent 8PP eSse e Bivpaing

adm ni stiehRd. [BR6Me ambadinehts,i the $18n &ideds® biSdoad®idn isdeeRataisday; or (iii) is
adm nistered nmultiple times over the span of one_ day. §[0066] In any of the
af or emerl?158hddrsaiisddn serieerRAdMRS ke i afetitls O bR S oy PRUMerpited]

adm ni stdabhbAisn &{mﬂrﬁ%g?@a? E6ib¥mdTRMNDb) BhtidnaBy &ABRPMAnadkiPe! udi ng furt her
enbodi ments in which (i) the conpound IS adm nistered in a single dose;
(ii)10t heohpinpascwsispliegiedigndt In yprafia snblodimpris.ith ¢rakeolifl dosage foym@hpigaceuticg] j j )
the ti NC TR . Di i y : - e time
et ween Cupri oy e otk o RIhe bl ALlApRcih oo i ot LG uC b bhald

enbodi nmegetasipe tdpeulp bahyracectosc EIPMOhppsilt.ilovaiiais atwodingney thd cgmilkey to t he

manmmal . 00%)8%1 | n. sone .em%%%li ments.. .t%g %har rracetuti cal conposition is

adni ni st&Feg° Herflﬁlég{n%ﬁa ?:Vé‘legé &Y i gleﬁcdl?le??i) a first period during
whi ch Cqmaeund ode hspeardvidedtaes methodi thiytréaing ReDrRIPEdent @R 8GOmadiasgicond
period of at |east seven days during.which the Conpound 1 ?r a

pharitac eiereary ‘;PHQEE’QM%P@%%‘I’ EOPNENERAIMIS NG RORAY™S) atleastAE AR st er ed
to the raRp®le dnfbudt SRHAGRUnE MR AHhAhCARRANEH cdftatl@alt thQOFU. ¢! CorgiBd

enbodi ments, the nethods of treatment or prevention disclosed herein
25conpriXde a drug holiday, wherein the administration of Conpound 1, or a

phar maceydsh ghlo%e %@gg%&}?&eﬁ a?%h&th&&%?@%ﬁlﬁgnﬁmnﬁ‘i’s“i@ﬁ’l&'?&smrﬁhlghﬁtotr mpgari Ly

suspended or the eing admni stere t enpor ari educed; at the end
of the dilagihwoiniitiay coosiismyg ddsminissune.thd magorkatdedsodicrentsctivhembwernigt h of
the gdrug-holid varies from< days to ear 0070] | ne aspect,
Comibund DPape, SRty F Mt S sk el e, 57736 compound
2) 1 s ugews) Nntoheaspadiypracited kerah isendirdphemiascftiobl dohgotiti@aisieadribod hérein

PGD2- dependent or PGD2- nedi ated respjratory di sease or condition in a
manmal vﬁ%@ﬁs@%%ﬁ{n@%&f Tt a%%cswcal%?‘gfemﬁ@eaitﬁar@%ﬁlaﬁ g Hbt
adequat ebyuse ik Aleh@Rnbdt ppBkhii ATt il fsmatdl) addSPARKSiE GorRRAdL BENt, the
respiratory di sease or condition is asth 0071] Conpound 1, or a

ma.
phar macebiag) [nsogecapedincatssip pctivigdngsesiont és omryag dukietiey cpbpdinsatieat i ng
any pf the,di s SenPls Lhd #ns disclosed herein. In sone enbodi nents,
Compound 1 WO 2011/ 085033PCT/ US2011/ 020264 is crystalline. In sone

enbodi mdfitsel IConpawred aR methedsyist tadating mflammagions semioaicheompsisingonpound 2 i s

aror pho%%l{nirgig)[?rz to'%heo Iggi{n%%fa% Eﬁtagtco%lc? %r? e%’?i{/et %IQ Lt OFPLhyAd ICQ ound 1, or a
phar maceuticall acceptable sa ereo e.g. ound for use in
any of tphernusesicaldadreithide salidthaed s gdCahpruatd 2).
[0057] In one aspect are methods for treating respiratory diseases in a mammal comprising
30  administering to the mammal at least once an effective amount of Compound 1, or 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 asthma, isocapnic

35  hyperventilation, child-onset asthma, adult-onset asthma, cough-variant asthma, occupational

-9.-



[0073] Use of Conpound 1, or a pharnmaceutically acceptable salt thereof
(e.g. Compound 2) in the manufacture of a medicanment for treating or
prevent i ‘yoany/msfo3Bhe di seases di scl osed herein in a narg@iuS201n/020264 aspect ,
Compound 1 or a pharnaceutically acceptable salt thereof (e.g. Conpound 2)
is used in the treatnent of a respiratory disease or condition in a mammal.
10[ 0074] In one aspect is the use of Conpound 1 or a pharnaceutically
accept apFEmgtteroidnssigiant asthmg, seesonplasthanagyllergie rhinls. raramoithingisprasgplar

medi camgpl;ohQk, dnliGokih §REIERrofnes$ i Boraly ﬁarbé’lﬁ%ﬂe 1 QRGs %Rﬁffct is the use
of Conpound 1 or a pharmaceutical I'y acceptabl e 'sal tg t her eof 0% Conmpound
2) for tih@ammpfirnaendadelt ofspaatprydiidmpesyndione. npespeeibaembetiment thivaspedton of
al l erqgi FBQ. In one aspect is the use of Conpound 1 or a
phar rracgtu{gc151 alttd&dlcsgaesgtlsk% 15salt thereof (e.g. Conmpound 2) for the
manufsact[orse] dh oac ehtcaaermethodscfor ﬁrdmng peatvarrihg dfinidhmannhammblstonypciting e

pul monar dlsease in a ct is the.use of Conpound 1 or a
Phar nocAUETRTE B bR Larrh SR oSt SRR PaF e

manuf actgheendtutRaNesicepamatalf eredhe.gt Coapsma L) ®higitiinaludel: sigagie rhifitia human.
I n one aspect is the use of Conpound 1 or a pharmaceuti cal I%‘H‘Hccept abl e
sal t t helasflergy, r@lmteoﬁpet}ﬁahl@l}lsafaHFrg?tféldWdrfaw&fSaepmnesea%m\éF shitht for
the treajg® fﬁlflmfﬁfs a%ttattftnstst SRRBE debupatiSHANEhitid, QQF&&-résﬁtéﬂf‘ﬂmﬁﬁ@@@Jsena@esCr' bed
herein is a nethod mcreasmgthe bioavai lability of an orally

adm Wi stréingy, Bﬂﬁel“ell%fhlméiﬁpbmﬁﬁn@ltlsotmdafhplﬁmlmeut| cal ly acceptable salt

t her eof I orally
adnln|sggﬁlﬁéngggB$HQQB%%Mh?¥?8§&%@'%QM?EgggﬁﬁlﬁiFﬁﬂ&Or %héﬁggﬁg£eutlcally
accept abhansall compheing edmihesteging @Dﬂnpwndnﬂ)at leash dnde2n e2foetveiantoufsi afor of a

UDP- gl t f t mmal . [ 0076
SRR B SRR RIS PRy SRl TRBY ¢ LOPTel
of i nfl asmddtionpan@nintdiseac iMedibieRnhst Kahgr tosihigiic hi@hchiindrteatpht@ma,

i nflammation in a manmal br onchoconstriction_ in_a manmal ;

(c) MeadWma eberHean ! ﬂ%ﬁ%&ﬁ ﬁ%pﬁ? YR QRT3 84 FYSndl or

neut r ophigrosdnd/ or nonocyte and/ or | ynphocyte recruitment in a 30 mamal ;

(d) rmonitoring mucosal secretion in a nmanmal; (e) neasuring nucosal edema

in a Mt 1aear sweqtare methedwipiryeyarHnsincicared grucp@DSCT¢ign CBH ORSS T dbh |

shape changg 1(%&%15151 adin IR to A8 Heflindl b 1:F BRI FNR aiplpidne 1 evel s i

a mamal . f escr erein are process for t e preparation of

Conpound-dmpzmdd pharamelmﬂtccllmhlﬂwacaqndpt mhﬂthersdl(t:g @(stlD(emﬂ 2).n one aspect, the

?gg?ggﬁﬁg&@])caﬂnl Fe(‘)%%gi eﬁnqgﬁ%(fs?gt ergfenl (0 rno ﬂﬁiand/or aso ggégcg/lou(g nalich cell

pr epar atandfr ﬁéumbplyﬂ; aral/ dri e oCaapeatinith et mmrmaimmalrt@ntphtemg hépmistdring (td Jhe

di ssol vi n?g1F1 und 2 in etone £%1% addi n hept ne to the acetgﬂe

sol ut i of™gf™ 6‘%’8“23“5 at“se(%ﬂ}own %‘t“ill?t’gm eor@dihpraceiicallnaceer@hioed from

step (2)sal eheRIo®¥d. &€ oaipyahicet) i ne Conpound 2. [0079] The di scl osed processes

provide for the synthesis of Conpound 1 and pharmaceutically acceptable

salts tHegbfln @eotéer aRsFhHE MEtys for peevptpeesslasdisrase(fersxampler equfprar e

par t4scul I d1
L S L T S I T S

pr ocess esmiamal domppisiap admmistaringfto Gompounal apleast angoodttoicainbunteft have good

sol ubi |i n o) ects, features

and advaéh at%egd g’fo(%%ﬁ%l%llatcgutg écﬁggg%brlr%)%%tlt %rg%g gescrﬁ)eg%er ein will becone

appare nt[0(f6sp M ahehérabpaovara ghedetiaidr etveegror ptatng.achtt ostlouhid dserdander st ood ,

however, at t he detﬁ%r ed escr (gtlo and thr{@pemflc exa { v¥ﬂ

i ndi catﬂﬂb" %‘B%E@tcf‘tlténe FGITHRIRE ST CEMOPHNVB A AP OB G IP g ey,

Si NCR Vahirusl £ angase andfcaBe dnidat dTsmpdand 1 Niri fhignepitlichlly aReptsope of

the invention wll becone apparent to those skilled in the art fromthis

det ai | e ESEOf (R g Sempound 2). BRI EF DESCRI PTI ON OF THE FI GURES

[0081] FibdeeREn hnd bt S bioAhRStbe aSRER, @t naﬁata@tt%n%m%%f%e [0082] FI GURE

illustrates the XRPD of Pattern 1 of Conpound
aforementioned aspects, the mammal is a human, including embodlments wherein (a) the

human has an asthmatic condition or one or more other condition(s) selected from the group

35  consisting of allergic (extrinsic) asthma, non-allergic (intrinsic) asthma, acute severe asthma,

- 10 -



20 [0083] FIGURE 3 illustrates the DSC of Pattern 1 of Conpound 2. [0004]
FIGURE 4 illustrates the XRPD of Pattern 1 of Conpound 1. [0085] FIGURE 5
il lustratwe 20h8MRPD of Pattern 2 of Conpound 1. [0086] PETGEORH 1620264
illustrates the XRPD of Pattern 3 of Conpound 1. [0087] FIGURE 7
illustrates the XRPD of Pattern 4 of Conpound 1. 25[0088] FI GURE 8
illustrates the plasna concentrations of Conpound 1 after sjingle. dose
adni ni stPERTORIER. EHEBarEmS neeupelasEme, allfﬁa%wéuceﬁ@ﬁh@r @Pl@@ﬁ@sgwe

11 ustr affimal B&r&e-MiNed Fefka RhilduhR} gs%n%p%mnpmw asﬁﬁ?a?@ou%ﬂ%ﬂﬁlt Iagtmwgol e
bl ood after sa@gl e dose admnistration of nﬁ‘g; t o humans. 90]

FI GURE 1@cupati pibreg, stohedd-Pistans prolse s¢aspnal kg Bﬂggudvmﬂgomﬁmﬂk&ED
DESCRI P 1 S g idic
lipid d-el%llg\?lesg%: }Fzrﬁgﬁr}{ ﬁ@{g@'ﬁ%% [n:a{s}?ﬁ%g?lggga%sﬁg gslrgl?%{kéegi% 31th cyc(}nggg%lg%ases
and BGDZdsy-ohdeasesitis, Matlmapﬂmdnﬂ;eﬁrdn&rﬂmmht héalitiss seamm}ti ophiag sreamal Th2

| ynphocyt es. i ocal tis s In response

L Toroc uhiis BietrBats Sbtr0esy i §3 5 PR R Bt BBy ed To i seases
such as [a@bhmaany bf the hfoSemetiGhedla@fict agtefuffBéd dnbdinMatseoSPESing biggle! Y,
exogenous PGD2 applied to bronchi al aquim@%)i elicits many responses that are

char act é\dfr’élill?t??t@fls ot efeglygéracunt ploayp prep PAI%%}C@WI%& peceRipble pploduct

t hat acttﬁer%ﬁe%vvc)orﬁﬁ%@&pﬁ&lu&ﬁgem%érxé%o&mﬁsaﬂth&hifo%ouad $Qrknown as DP,)
and the chenpoattractant receptor-honol ogous nol ecul e expr essed on Th2 cells

( CRTI, rhbseacRiisaly aescimzy salféh@p@fdﬁg qumolwééb st(8gdmiyasterhe ppacaxday; 6P
eosi nop t r | & s an

i nport arrll% LCﬁn ltegge?ér?ﬁgdéése ?an%%ngﬁd-? r%%%’ E%?éﬁ i , g%%egp Beﬁltgét:sg)%gf %I%t i nhi bit
t he rel e[wsié] dh agpsf the)pifwrdnsenvmlmd asmummuyeanmtsmheusmgmua@m st s.

However e05|n hi bone rrow s eC| DP. .and 10DP2
et oS TRR R afthe Srdh IR GG R RN SRARUTRAR sEERL SR b0, 00
and DP2,which (1}ﬂhec@l?poumemmﬁmsﬂe&de;wmﬁglsadsea(u)ltlm/mﬁe ba&wedsmultipleagr eenent

with this, .the chenotaxi pher al ood .eosi nophils | S

i nhiBi té&“‘b‘g}s BoeRs IE)PVer&ﬁgl ZP 1§”E%B‘gﬁ¥’%‘%”§en lﬂHlélBl‘ecﬁ dgiyratipp is c¥gs3 8and dual
DP1/ DP2 1@ifsad@nthstige B cbi$ Aliipld dndiligirdtiogeds W&, 19ho@k! ergi ¢ i nfl anmati on.
[ 0093] Activation of DP2 is associated with chenptaxis and activation of

Th2 | yng#sel tle somq sabadimephithapharbadsaiéaeinrosition ispglministared dailyPebohi nds to
DP2 and %glt es many of its effects through a G -dependent el evation of

i ntracel ar calciumlevels and reduction of cyclic AMP. In Th2
Iyrrphocuoﬂé&] Ihsdme brn50chmdnt$ [the3pheymhaicn el mmwampnmdanmstaﬂeém E:tatmmthtat ed by
DP2 activati Thes k| nes have.b 0 bi ol ogi cal
et s Vet CmE e B ERuRB SRR A BB R LRI on,

ai rway respassend (byc@awnd;mfoetolfmeasaMeQﬂkey@ﬁuﬁ@gahhﬂch ﬂec(ramnptolmﬂll or[aoo94] The
termnms H2 and. r ef o.the. sa rece tor nd are used .

|t or chaNGEHERY ALY SERPEA RAEEST G ot HBO R S RHAC O/ BPTAasbin 2 ang
the two rb@IcH®ambiht US&SiaRidab ¢d)angeabl y her ei n. DP2 and DP2 receptor are
used interchangeably. [0095] In asthnma and other allergic inflamuatory

condi t i dA¥9] Haseme empediperss feemethpds of gigatysnigr PagsREY dischesad Berei i n t he
pr osisagl Qpf hEE mh@%udamvﬁé}mm A fSisRat TP Ebm psu%igg 'af% Plar@sdf@iy The DP2

recept or @plcb?tels hp;eooélé; anrrato(;i%/wresponsgys( O@)‘d@ t.hgt att)r_e I mportant in
ast hnma iasedptadilarglet - miponn s shheotrax suspolde@ osting opigibewg basophi | s,
Th2 cell T as | L-13.
S e L e e S
Sput um rnmliodm&lmsl &e&i@t}ﬁ&nhﬁdmglh@lldaywhmslfn@ méagtsrtop)lyeirs (Tirouvanziam R.,

et al 2008. Sci .. USA 105:4335-4339 indicate a
rol e for®GRH IPH“‘F@WF‘F {)‘me)o“ﬁgdr%ftaéﬁlaﬁflarcﬁ}étifallﬁf“fcﬁméf %Jhthgrl%ﬁgqaqs observed in
sevejoe, awipoahd @mmgedaﬁmrmanufe@futré 6ﬂﬁécﬁéaﬁiedtsff615th§ trédine@Sof AIPEG D aRgerldntoni C
obstructi v&ggul npnary di sease (COP [00971 Bl ocki ntg t he

PGD2- medit Y -mrdiatehiesirtasy dispase Wﬂé@@ém dapgel wheseyywpiogs sbicat ed wit h

respiratory disease or condition are not adequately controlled by corticosteroids. In a specific

embodiment, the respiratory disease or condition is asthma.
[0071] Compound 1, or a pharmaceutically acceptable salt thereof (e.g. Compound 2) for

35  treating any of the diseases or conditions disclosed herein. In some embodiments, Compound 1
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35any specific safety concerns in preclinical studies using DP2

ant agoni sts. Knock-out mce are WO 2011/ 085033PCT/ US2011/ 020264 heal t hy
and fertiwe,2oamds503al ti pl e studi es have shown t he DP2 dePctiuseaiimeeest o be
protected fromallergic inflanmmtory responses (Pettipher, R, et al.,

2007. Nature Drug Discovery 6: 313-325). [0098] Although there are a nunber
of selective DP2 antagonists in clinical trials for asthma, allergic
rhiniti g5 crypgllioepn sopg spdodidents, GriPRandd iseydeing én pame gpkodyBeiitst . 5[ 0099]
A nunmberc@f,38d e dny§p i antagoni sts are in Phase 2 clinical trials for
asthma, allergic rhinitis, and COPD. Sone of these selective DP2

ant agonil8473] hapearmeenytiead gompesdfiansomnkisibg Compowid I, or PEiRempesypetises as wel |

gonil rdgon porses as
T eat mor PLP AR ER g BB B R I S PR R B L ©

synpttomieci.es in allergic rhinitis patients follow ng nasal allergen

chal | en en |ications, 10WD2009/ 0632 and W2Q009/ 063215 I.n this
oty IO CaRBPHEER. obh DI OOy O LElsr AL AT R BE e N Bt up
to 4 weaksmp@ghctlt @fk ARBicamédt fWafeafii OGS dntiidnyt M ehecdR2aan RGO dHercGUS €d
desensitization of the allergic response through the inhibition of the
DP2- nedi B f &4 UM ‘BoaptorticCerpant o1 sphpmasetihlly emn'le j0hee” @8mpound 1
is a sel@fbionsd 2P% abddvin BicARYAAdNBDE Enes SR ARBE 61 RaAIRR 12N HAMARY St .
15Conpound 1 binds to DP2 with high affinity (1C50 = 19.7 nMin the

pr eséncdVGfl dnm9s aweding he bemafrompaned | or aphagnpcexii¢adly aptoptablecaltfstaed 1

peo- | ndibed” AR gpRF ihafkiMelite Bt M eBonTRR T ERibh ORI Pyl = 1.6
nM . [ 00204} asfortpoihndsclofifampverh] shopmriacchBcadiytacacptable spit Getdofiecal

phar macal o els of 20allergic rhinit ast hma,  COPD, and .

PR Papp et £t PR Pty i daBicht 1 R R, o rentor Yl o
support rain@Rde a dutlay, 10bad aspelirisnths tiveatfiCompotiml Bowat frarmaebidilpadtptabloe dat a
support tw ce- ? day, or al ndi ti ons 00102]

inistratjon. Diseases or
Conpundé he &-%@m%&%ﬁﬂ?%ﬁhﬁ jraggipgiuge aé%f%we@?at.ﬁ&ﬁﬁsﬂwamﬂ chiogicysed
in the ZpLkQaLEBNMRryRIeNe M & Bin& 1IPHLapeRRNAEI: @ CoREhidnEesl At ed
di seases or conditionS in mammals. The term "PGD2-dependent”, as used

her ei n, Mameceuticallxencentelio ! heroefi (§6r GeiPRowH 3 fandhe rmaméictse el , or woul d
not occ q‘éecfi&n%ﬁ@fo? ﬁl'g‘%regté‘fe Dt ochfAr Elig'e%s@ﬂsa%%nglfn 0%92%;60{';@ glletugé ot

"PGED2- nedl at e as use erein, refers to refers to conditions or
di sor derGompvand tioghphaymecsuti¢atlytahesptbbenlt theofof REDZwutpogah2)docie i n t he

Pr esz%ncema%fufa% C 0 aBnoqg(gga]mOe%} folr ﬂlqug:%‘%n?esrl?(e)fc stki 5%3526- 'dea %n%g.nt or PCD2- e .dl at ed
di seases or conditions I nclude, but arée no imte 0, asthma, rhinitis,
al | er gi qoarenjldohé sptitsdesaib@piheretheis Aatctiod of irchsasing thedisivailudility ef pudratbnar y

di sease (,COPD), npul ry hypertension, interstitial ng fibrosis, cystic
fi brosi s?‘,%“‘é‘?lftFFFfiﬁPsaﬂ?&gﬁ%PéP ,l,ﬁgapﬁaggliage,utlpql, Ylaéﬁ%ﬁbger%?h%&aﬂf(?ﬂ%sease, adul t
respi r at@poh$ by RISalfyNHRMRAABatidkQeRIpekiab ofdNf A0SR ing3d b dleghmar@ihii ti s,

wound heal i n endot oxi ¢ shock, cancer, pain, 35eosinophilic esophagitis,
eosi nopHlope and . géﬁham%@@%ﬂmﬂcem@@?%feth@ref%@g[§9mp<ainé65@&@1 VO

2011450853386 P2 %ﬂg@&ﬁgn%swlaﬁgf@rlgs%i e'ﬂngHé bdrmafy PREQTE: thQtdafn®i, @l rway

constriction, nucus secretl Qn, nasa _COI’I ‘estl on, |1 nCF eased m crovascul ar
per meabilPi7oly lanady pktbe aforamentionsld aspesisnoyshvihgthe praviertzoni a tregfimensift i s, uveitis,

i oed | ' - . St . . }.00104
9! oo MBI b BEARGR SRHE 0 O B B gy 00104
Conmpoundbp2}asutisg bieachotonstritéot ineahanambl; ¢f) nicaspingabdnyphiliaadaseasophil

oo 8L e B PR TR b ARG ococes
30  mammal; (d) monitoring mucosal secretion in a mammal; (¢) measuring mucosal edema in a
mammal; and/or (e) measuring inhibition of PGD;-induced eosinophil shape change (ESC) in a
mammal; and/or (f) measuring Th2 cytokine levels in a mammal.
[0077] Also described herein are process for the preparation of Compound 1 and
pharmaceutically acceptable salts thereof. In one aspect, the pharmaceutically acceptable salt of

35  Compound 1 is the sodium salt (Compound 2).
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is used in the treatnent of respiratory disease or conditions, allergic

di seases or conditions, and/or inflammatory di seases or conditions in a
manmmal . Wo 28om85@abodi nents, Conmpound 2 is crystalli nePCTABO1IOZR64 N SONMe
enbodi nents, Conpound 1, or a pharnaceutically salt thereof (e.g. Conpound
2), is used in the treatnment of respiratory diseases or conditions in a
mammal . | n sonme enbodi nents, Conpound 2 is used in the treatnent of

respi rati§l dpseaswectodeserdidiiva RSt for shermisrpgation of crysfating FBBAPHAST s
Conpounqo%ph§cggﬁdﬁﬁgofhe treatnent of asthmas in a human. In sone

enbodi nment s ound 2 is crystalline. 15[00106] The term "respiratory
d|sease(1)@gwheﬁﬁcﬂewemd2lneﬁeﬁ§,to di seases affecting the organs that are
i nvol ve | arynx, eustachi an tubes,
tracheaq L%gﬁ%ﬁ%ﬁ@b%ﬁﬁgé&%ﬂy,?m%@ égﬁ%%lOPQEQQ%ddraphranrand |ntercostals)
and ﬁerwe;mdamgpheaﬂmmﬁmdmséaﬁeeﬁmndhqdé)uhmbwaeeyﬁQMnéCnmpedﬂﬁo ast hma,

none al | PG R Toh &l oS a G TR e ultasP o CSphRiM LiP o St Ry
cl i ni calacéfpasbldvans theRet @gha@bmpsidarms., T}@Iﬂr@cregsemdisadmedreaﬁztrefrmlcurarry

aspirin-sensiti ve asthma, exercise-i nduced asthma, isocap
hy per verfPPlicbledn largreigale shemical productionot (qmnoynd haed p@é@%ﬁ?ﬁ“%&d&f%@lﬂ@h@et

ast hnm, sﬁM@reMﬁle@%sc@%E@H@em%%%@@ersée@@&lth %%Mﬁlon%;f@roﬁip@uﬁ@? l@%@d@rt
ast hma, seasonal asthmm, seasonal allergic rhinitis, peréennial allergic

Fhi niot i svield Faphive gopdsatuhility wad Swdn@ﬂéaﬂgﬂ\’dlr@ééze i ncl udi ng chronic
bronchrt r I g fibrosis
andor JLEP 0SB EE R Rl o A B RR AR ERBSRH b Bttt 1071 1
some errtimchlrmyrit lsecoune smarat Gom thie @élawelgoietadechdhsbmmmnr K slamltldrlvmund?me)oﬂ,er m
"ast hma"_ as used here fers to order of s char.acterized
oy var | AP ond i BT Ghlol Pl B RO G SR SRR et on- o
what everemb@ﬂﬁl&nfsi m’e V8 b wa@ X fliuksdtion oaly, fieddnariald chagdcs a@cr mndlrﬁcaidner gic).
The term ast e used with one ?h nor e ad ectives f cate cause.
'n 3GsomtaRisdpHbre SCOphY T imuersion yl R P Frosq ot iR e@r X hr,
non- al | ah@igetalldddekérpiior) asthma, acute severe asthma, chronic asthma,
clinical asthma, nocturnal asthma, all ergen i nduced ast hma,
aspirin-sensitive asthma, exercise-induced asthma, child-onset asthnm,

adul t - onset ast hma, couW@grD%WR%TWOFnWFrFJENRE% asthma, occupati onal
ast hna, NS@{ Qe URES] ﬁlh?tfﬂtesacﬁéﬁKPD o@%m%ﬁ)%ﬁ’é@&mﬁo%hﬁ@a [00108] Asthma is a
chronic inflamatory disorder of the airways in which nmany cells and

cel I ul ar[0Q3l2]erFéﬁU§Ep1 dlpsteatgsgheXRPReof Ehitanil of Campeynded i on associ ated with

air r ' A ij90des of wheezing,

br eat hl gg@%sﬁéﬁﬁiﬁﬁ%}%ﬁtdﬁ%@gé Otfﬁecliﬁeglgﬁ Fn ﬁ%p&gla?tr cularly at night or in
t he ear |[yosaprEIGOIRE MﬂlestmtﬁphchHBE cﬂﬂ’ettdnsmalfbpmﬁarssidcr ated with w despread,
but vari abl e r ten versr bl e either

spont anelgqb? flgyr}{%\ﬁo% éﬁ‘h%h?ﬂ O[fgﬁt%eé’é? °$ 8’?180 e1 still significant

medi cal [meﬂS:IGlURII%ﬁIhl&EmttheKRPD of PRE@eh 3le Compourgielver e ast hma. The control
of asth s achjieved despite the step-w se approach to

treat rrer{?08 ]I rF19H§ﬁ% strasgsrihe SEPROR&rYerr dnéfrBRowdn be modified with the

develsoprpig) ofiGORE 8 AQGENY& R ?hﬁn@&%&é&&%br@% Chhp ool didr QeRfdothe disease
can be unpredictable, precipitating adm ssion to the errergency room The

pati ent sdypiesteatien ghcompeusid2deanswic) tetamens.or oral corti costeroi ds exhi bit
many of f y. ) tions on
R R T L Tt
rescue ibhdral after siegdadesetadnmmmﬁtmmof@ompmmdrzrto aumesk and reduced | ung

et bR S B AT B NS 0 et S i e

uncontrol l ed asthma. [00110] Because of the mechani sm of action of Conpound
1 orsoal | ergi c infl am*mETmILElE@E&ﬂRId’TIONSOE THEIMPENTIONopt i on for patients

W th aIIer asth e . hot a ntrol |l ed th current
ther api il praStebRinteir Rk § o 2R S Picbe mEBhtlin Wl M-
20al | er gicf ta,saybmxyg[e{a&ésu;h ﬁ@mmhmq@mﬁ@b&du&qw@mdcehs Bdcrébhages
phar rraceutr cally salt thereof N }0@1%|t§ gound 2), is used in the chronic

t r eat merittd gh2 haprjogytenin respagss fae@as 't a8 fespense akh@sist r ol | ed
asthma is characterized as asthma that is not adequately controlled with
current therapies (e.g. steroid resistant asthma). 25[00112] In sone
enbodi nents, Conpound 1, or a pharnacqgtrcally salt thereof (e.g. Conpound
2), is used in the treatnment of allergi'c diseases or conditions in a
mammal . I n sone enbodi nents, Conpound 2 is used in the treatment of
aIIergrc drseases or condrtrons |n a manmmal . In sonme enbodi nents, Conpound

oy ~ANA A MSNTOORAL e e



30conjunctivitis, vernal keratoconjunctivitis, papillary conjunctivitis,
rhinitis, asthma, dermatitis. [00114] In sone enbodi nents, Conpound 1, or a
phar macewoDcallogssal t t hereof (e.g. Conpound 2), is use®Cirrustéig/oea2eat mnent
of ocul ar diseases or conditions. The term "ocul ar di sease or condition" as
used herein, refers to diseases or conditions which affect the eye or eyes
and potenti aI |y the surrounding tissues as well. Ccul ar di sease or

condi t i SRlTRRERRbserigst injdiscaist Suabaperthm sbipis Pt RIBRIIeI etk | mited to,
ocul ar i Btd AMHL dxBBenoGOPGHY 9151511\4& td Srondhgh 'aﬂbvﬁﬂzs%hc%crlnglw felponsdd YRt bieS

allergic conjuctivitis, vernal conjunctivitis, pappi I'l ary conjunctivitis,
uveor et |Q11i11ta¢t§rlst{c®(ﬁﬂ%€} asthmane aspect the allergic disease or condition is
rhiniti of the
nose i nslva-]gl ch (?Iaer el i& Jtsfa (%ﬁgﬁtﬂ%tpl %{ ﬁ’lle%%%@solr% %}eﬁﬂx}gg pgé%ﬁgg{r(liose by
what 6ver(DrPaalscekr(qw1taS|DE) and thxthenmsit@actont rbaeptor- halhqbbgglsancdecuﬂmarxpedsi;eelrogl c) In

Coner o Tk T Sk Bt 1S b SerfR PRedie ik bt ot it ot s

al | er gerbakdpitic @dd Th? RiniphScyt@s Mid DP-18epSirplayear hpdirtahtsroleGhkdsthopBins et
rhinitis, adult-onset rhinitis, occupatl onal rhinitis, steroid-resistant

rhiniti éraf%é&go%n antpgamists do nob inhibitherelqapg ofjcppinophily whae induesdibiydhe BRy
rhi n0p0|s\€139t$&}esa<rg0141§)tg Q@&ﬂe@h wsl ﬁﬂ@fﬁ%%ﬁ%aﬁe mbBEWP GhHa nchs epgres@ DPi and

phar maceutical 'y salt thereof Conpound 2), is used in the treatnment

of a0l erlgfageeenton atisknijan ledelﬁﬁndrhumanmrmh@aléﬂ%ﬂcﬁxn@mes b@brﬁfo@ﬁ@l%z,ub@t tised in
the tre odi nent

Conpoungﬁlgmrgéep & lsaigt%%%ggb{o%gqewﬁ th F% thereo ﬂzlg Qf?élc"hé%)no anS%g%%?gR s used

in the tpeeahmdrbﬂoodfeoily@mﬂs 1shylpblteﬂdnshoth DPt andi IDPzaantagmmB Ac‘Eypimgly, DP;,

hyper se { 15a| I Lo T8 0 b re to an

al l er ge g %rﬁ(ﬁ@ élg?ﬂ}s i %83% t[heq]heﬁélileé‘%/ P%(aﬁgr‘%l%ng‘%@ “or direct
com1 act . [oqﬂﬁp-AatMﬁommggmh(?Satafwttypl&rﬂotdxymh ﬂSltetﬁl\&Itlbh \szth llyﬂl@ho@&sal lergic
asthma, aller onj ctjvitjs ic rhinitis na Xi s

angi ‘GedéinoRy) é?fgb%o Prigmettcylar, %ﬁ 2 ngmdﬁaiﬂlﬁt?s.lﬁ %ﬁﬁtﬁ &ffPats n

al l'ergy, tm%a@h@bogaﬁﬁaéﬁt awa@lb%fmhﬁ&qiuﬁk LQEION- 1edeRQhA Bl dutfotare yabegdiprent |
Corrpound 1, or a pharmaceutically salt thereof (e. g Compound_2), 20 is

used in pﬁ@ﬂmﬁmﬁ% T, Tkl 14l 3 eigking proguetipmeed alsq siingirdeddmnBbi nent
QoMPOUNduotycfon e {yRoilift HhiARLATADicAleq S hin bR A6k aenamrfﬁmdmg%n
di sease 1 ncl udes is not 1im te to eczenm, psor%am S, prurit

ut i cari ayaypdrpdmgesnlyainramgglobdar Fatadti¢ten, atvegy rcsmesrenmtumusse;cretlon and
neurz%dereror%tnlotl rbCm)ﬁ grlltl ative dermatitis, irritant dermatitis, seborrheic
dermatitis, Ifhhermat inmduced dermatitis, drug induced dermatitis, atopic
eczena, [G(Ebpﬂr}iaoﬁms eErHmandt DB, retky sdihd rsmm: mcaﬁd@rnﬁatd Usedinfertimagdabpwn  as

Ponphol yx rmatitis often presenting

ul.ar urticaria
after i H‘;ﬂ%’&‘% Ff_glfetWése,, %‘é?éli‘fi%ﬂg‘)“oné?fag%}ﬁ? rlég ¢ Wlﬁﬁiettvoﬁ"er%tafeo%d [00119]

Al l er gi GnERhIBEABL ek, DPPARIADP Yre@ptod skl dse®@intce@ab@eblyW t h ext er nal
conpounds, preservatives, fragrances, or plants. {20] In sone

embodi e8] logrpwaned athergylew i GREMRRAGD FAndtioys, ftceilﬁ@qOéW R@ygan conpound
302)ys | sease in
R T e R ST e e R ST

chr oni ¢ asthgtar Jbe DPe rqseptoonedigtesipre anfdammatory rasmaneb of BhboHiatarogpartaot inve

pul nonar i.S i hel t o} tis

P or - S aEARSnd A LfERon e b Raeh shbRep Baso PR THE O <ot or
ai rway iralchsarofifih? oytolainek mylsﬁsl &4, Tb5paidsIL-13W0 2011/ 085033PCT/ US2011/ 020264

ther eot 1MBs0RatFRE K SRBRHERE: bt BRBeliBiH Fireeh anu 57 ohia Mme)

I n one %D&@&lrcu%ﬁgﬂbtﬂﬁb Rild (srnuﬁmlziaﬂl Rhe: &1, e8dsrembe. ol nepd. rseplisli ¢
inflanmmation in trophilic i nf'anmation is involved jn many

i nfl amef8ity3 %ﬁ%\’é’és%@dbmd%fﬁa.rtﬂﬁé?rsDPzNéaﬁlrt@,ﬁhﬂw@%t%alwﬂaaﬁnwn| nvol ved

in many ik O%W&Me@ré %85 6feric aGRAE! dokRSterodHkBisARt s8R i Qhohidi Seases
or conditions or allergic
obstructive pulmonary disease (COPD).

[0097] Blocking the PGD,-mediated activation of the DP, receptor has not been associated with

35  any specific safety concerns in preclinical studies using DP, antagonists. Knock-out mice are
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di seases or conditions. [00122] In one aspect, assays described herein

di agnose individuals as suitable candidates for therapy with DP2 ant agoni st
conpoundswol2n1ignsso3aspect, the individuals include thoseprcmdiSeoido2ad2s4 with an
i nfl ammatory di sease or condition. In one aspect, the inflamuatory di sease

or condition 10is a respiratory disease or condition. In another aspect,

t he |nflannatory di sease or condition is an allergic disease or condition.

[00123] healthyord TehiSotdrawitiBle stdifp barehawn dre P apiehiFrpicrige fodanryeded Foher eof
(e.g. Wﬁﬂ%ﬁmaﬂoﬁf ﬂé§ﬁ)‘ﬁsés QPéthﬁle} e aet@? nﬁOO@ f Na-d lﬂifulgmtz%ﬁ 9135%§ e or

condition in a . I'n sonme enbodi nents, Conpound 2 is used in the
treat me rif098K Aalﬁloug\hi thamq dpymbfir of spdestiye D@ppittganssts in lizical Srielnfer psthma,

"1t amig 0yl ReARFeOpooRARLTl hoRanb Bl SlS e rhastudligeases or conditions
that are charac |ze y’ one or nore o % Signs © pai n, heat, redness,
swel I5i ngpo9anda hmsb;er@f sdlemict Db arfts gmpor e in Rimsq2clivaréntals. fot atiome anergxect the

i nflammat ory dis r condition.is i ere

i1 el SearE s s ] o Besih e bSeendria fiihipi

i nfl amTaIzszGDQadsp(brees%@mraaenagiczfe@ohsws Nir0dl nideB D hsthie afiddllcemt Ng:
acut e, adhesi ve at rophi c catarrhal, chronic, cirrhotic, diffuse,

di ssem Ahndl, Teximeat fové days with BB zant4goishy ROV & HIProF e SYRRICBUS,

hyper pl agéieCin AM¥RES M&tﬁ)smaﬁemg ﬁ;u%cv%{gl dabflalle é}ﬁﬁlé’ﬂg'eQPaté}ﬁ Wp%h&afﬁons
obliterative, &t}rzenccﬁrratous | ast1 ¢, productive, proliferous,

pseudo mEWORAMY 03 enduWVERO09/8E1 24P o &1t ﬁh@ sﬂsdefr @mowstl"feteffeﬁe@mal sglinm@rre

speci fi IV, u / leer

25 00125 P T hatedny RN dieekd R epebAL TRk Brop Rt B IRl | e
bl ood vess@tisies(ep@tlmpn ef tht iaBergiceenponsalthrangtethe inhdjitior] afitht BP {-acdihted bnts:

crystallin reactive, rheumatoid, Reiter's);
gastr oi napgl%tP l%féﬁecf? c@i%ﬁ%‘i %1 skin (dermatitis); organs (lungs, liver,
pancr eaq)moe]rcmﬂoﬁm@ﬂ @ Delpatise, amlyﬂaicﬁsaiesle( syl @olecult DPDangoHidiemat osus) .

[00126] [ nfl a ease or _con ion e, but are_not |imted
to, Pespi®BYPY P Gk lgt%aﬁew%&%@ 187 mM? gt ge o888 5P SERk ¢ ons,
psor i asiggbunkiff bl@dm’%tf@lil é(ntﬁ)gb%t (GnHRaKE] 1rﬁiihlt|s thel B 8dHohAtBfVitydrISF,@§S syndr one,
nmyocardi al infarction, congestive heart failure, stroke, arthrltls wound

heal i ng,messged By inbibitigread PGleniadiced pesinpphib shipp shitnie (BS@gp pwag vhele blood

eosi noph(![é aqsywjat ed gastrointestinal disorders (EG D), idiopathic

hyper eosi noph| l1c syndronme, otitis, airway constriction, nucus secretion,
nasal cdmjedtGamoundtheslzed slmvarto\baecmlean pwehme@bhzhrmayolagwrna@ﬂlse@fr ui t ment of

hi I
chr oo Wbt b Rt DS B A AR PP PR Y e e,

r heunat (Hnd)oafrﬂielﬂf ithd data @pkytt H8ndRG dap orud ydlminls&atl@s Treamcichembodmentiheigatagr af t
versus host di seas tissue transpl ant rej ection, ischem c conditions,

epi | epsy PRI ZHEHE dygorgfi ARUNNIAtiBl i nson’ s di sease, vitili go, Wegener's

gr anul onpik@sésSor OstidlitionRCzema, dermatitis, coronary infarct damage, chronic
i nfl ammation, snooth nuscle proliferation disorders, nultiple 5sclerosis,

and ac utlwlpam&wed hetiadhagnacetigaibnyalirthereatic & drenravpé &) eted in thef | ammat or y
condjst i QRS o {EAgaPbr 00D oAt 6 15 0hEGkR4 ARERE B
infiltration o eukocytes 1nto inflamed tissues or organs. In other

enbodi memamsmals.nThatermf’ BGPze@m:ddemt onsusaf dergis ddratoeapnditiphs oF-disprdsirobsft e
activatio 0127]..In eutically
ol t T heraiy hATEEH  BERE oSk o RO Y O rGRP IR RRCLL

syst em ofPGD,magdicaddt & Lmacehmmnrefees talréfersge onditesp ondisdrli@s that maht adchieingi ¢

di sease r condi &hﬁ@ n sone e od| ment S (gBrrpound 2 is used to

desensit @S?ngo ﬁBué‘?’éf’%%r %p%er?ﬁ%\f’ % bne or nore all ergens

r esppnsi[h183]f1alon@ikpadt] BGDI-BedhdRBSEPOD,-modigicl 1RBaseBS@AGitibhsZihe1gdd be | Mune

systemto one or nore_ allergens refers to the reduction in the atopic state
of the P& MEAMiteAtq sfhpp, rBWItiSnaI{eﬁ@c St itise Horic dermagEs. shionis pbstustiXe hei ved

g]}’y . ﬁ g. r%lﬁfné-ré&}e&}lk'&gé QOB bhioh&Y By Serhisi6e ihiSsli®A Mo MrdsR, &stieHigRRist he body

arthritis, allergy, psoriasis, inflammatory bowel disease, adult respiratory distress syndrome,
myocardial infarction, stroke, arthritis, wound healing, endotoxic shock, cancer, pain,

35  eosinophilic esophagitis, eosinophil-associated gastrointestinal disorders (EGID), idiopathic
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[00128] In sonme 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/mso3gonocyte recruitment in conprising adrCmitst@nionzeat | east
once to the mammal an effective anmount of Conpound 1, or a pharmaceutically
acceptabl e salt thereof (e.g. Conpound 2). 20[00129] Described herein are
conposi tions, pharnmaceutical conpositions, nethods for treating, nethods
for for rYPEEPYHPPhHSSHAHEME. Otitin AEHAY LORGIICHERHBIEYS FesFetionrpal coraeriiny:

treat rrerlﬁcr@arsE@ﬁlﬁgb\%%culﬁﬁ‘)@frﬁ@B@iw Qﬁtrb&u%élﬁto?gés%p% ﬂﬂlcm&uzﬂgs Lveif,
pharmaceutical |y acceptabl e salts thereof Conpound 1, Phar maceut i’ cal | y

Accept aingiogiimas arppbylexf, 0215{11@0@391]1 andcohpe Ghauss syngpome.

"2-(3-( ( %{g@
pr opi onﬁPJaléﬁ; ﬁ%% g%\%&éf?ﬁﬁa@ﬁ Xy pcﬁlenog/pﬁ ce c&g%%dg{'sagrthermf(e'g' Compound
"2-(3- (D)(is esdd-lbﬂteytehﬂrnemneﬁrmmoﬁy dipdavabrarnditpine albecyiy dibeavet broovoybikiemsy pacet i ¢
?8:)(]1.315’ eaTn EB%IO?I %gsn(g C\SAI’ICEIP orgsr}r? afrnoalrrlrr(ljaylvI Prgso%[ereu%o 1ments t‘omfooul}lldg
2- (13- ( 2-i§ (de@ni the lﬂﬁeh’tﬁﬂehﬂ Srodpirhiply) dléeaééor%oddlﬁBﬁshMleﬁgle gisedyd @rdondi)iplkenoxy) - 4- m
et hoxyphen pacet ic acid, sodi um salt" or "sodium
2- (3- ( 2-3dr BB, ﬂ@ﬁ%@% Hyrpyditionsin o mgirgpaly 10 R RRAMBEIRMH SPpREHEK Y) - 4- m

et hoxyphepypaegiat e’ or "2-
5(3-(2-(tert-butylthiomet hylcg 4-pi val am dophenoxy? 4- met hoxyphenyl ) acetic
®

aci di0sodPUmIdaseme pabedigenty Gamporahpol a@hewapeutiel ny@lt Itesrgad ge- s tGaneound: 1

Formed: Pt Bletfalfthl Sk BMGRRI Hh X SEFRERRAR BiSTED The

acidic rnndtodmnemfs Chmpmald@axysteldon &mltx&amfenﬁofrrpmm@r}idls@s%eplcmﬂe@bnbyna nmet al
h f i

oot asei dhy el ey TR unf e Gt B SRl Gt ob Sy £ Pigp T

al um nuthls@I’ﬁe elﬁbodlﬁlelﬁtﬁmkﬁh%dncbylsaiﬂyswﬂlﬂf&nl um cation (NH4'); [00134] - salts

f or med b ting Conpound . 1 with a pharmaceutical l bl e organic
15baiSe, ehel d‘é?lraﬁ%%%%e%s USeq, o5 eidsre o Qé%?fﬁ gg ﬁvrw%ans

di et hanqhﬁ merlﬁvolwd BHRANMAINRGSs tHeREE k84T Bl Nu@iﬁ&}hé/d 9ba4CRIAHBE,
di cycl ohexyl am ne, tri s( hydr oxynet hyl Y met hyl am ne, and salts with anino

aci ds, dueiehhdungp.griaicd@ustlosicre diaphim and infereestals), pybnessp. Respiseing
enbOd' rI'Et{%teﬁses R 9%@ rk d{o?llﬁl{t(%ttoegtl}%g Q e?ﬂﬂaﬂﬁ’y ﬁﬁfr«gs vﬁidk%ﬂaﬂ a?ﬂ@ll c

20[ 00136] In ot I ments Corrpoun 1 i1s treate
et hanol e(mtneﬁm)dls‘@nhamml-ahrgxe(lnttlmle)tds‘dmml antareyert pghma, lvhmnmeysthma, chmcal

mejhyl ghucam ne e S anmoni um hydr oi cal ci um.hydr oxi de,
pot assi ua%hﬁlydnocmr%al il aﬁﬁ%’gc‘%%)r{%dc‘%na 5t APUTH 1 r1\66):(2|1s§1n‘)a "*X‘H“P%lendll‘y“%e to
form a sathina, {s@@fn&?]hyﬁdmeﬂh&mﬂn rmhmpmwmmcaabﬂlm (&Sﬁ&l@ﬂhﬁﬁ] ®lustalnkét a$thma

reference to Cp 1 refers t sal t, of, Conp does n
cause siGRETTELEA STEh, Dot i i - o G e sctont sl S5 onal

allergic rhinitis, perennial allergic rhinitis, chronic obstructive pulmonary disease, including
chronic bronchitis or emphysema, pulmonary hypertension, interstitial lung fibrosis and/or
25  airway inflammation and cystic fibrosis, and hypoxia.
[00107] In some embodiments, respiratory disease or condition is asthma. The term “asthma” as
used herein refers to any disorder of the lungs characterized by variations in pulmonary gas flow
associated with airway constriction of whatever cause (intrinsic, extrinsic, or both; allergic or
non-allergic). The term asthma may be used with one or more adjectives to indicate cause. In
30  some embodiments, the type of asthma is 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, child-onset asthma, adult-
onset asthma, cough-variant asthma, neutrophilic asthma, occupational asthma, steroid-resistant

asthma, or seasonal asthma.
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5adm ni stered and does not substantially abrogate the biological activity
and properties of the conpound. [00138] It should be understood that a
ref erencewocon/qshesnmaceut i cal |y acceptabl e salt incl ude®Crhus2eiolorent
addition forns (solvates). Solvates contain either stoichionetric or
nonst oi chi onetric amounts of a solvent, and are fornmed during the process
of product formation or 10isolation w t h pharnmaceutically acceptabl e

sol vent JOUEHY w%@n%\}aitaé#ﬁon&lﬁaﬁamatowlwﬂerpéfhe AWV IngtdymanyssHt #ishnol |
acet oni td&jphige elélﬁaﬁsm@ya?d’rg ThB€hlohK §nfldnin ARG 283PBEH wihlirsales are for med

using, but not limted to, (ass 3 solvent(s). Categories of solvents are
def i ned hiynerrgspensgengsp laads @hecumqtl@madetsmfmhemm breethecssngps, Fhreshiegiitneat.i on of

Techni c RS;HIHJ r ceut | Human Use
(IcH), "Tnpur Il{gégfﬁ—né‘g?r e{t ng%g&fs%rt ual lﬁgiflrh\g%n{pgg ,Oh%?é‘&[%;, (Novenber
2005)p. Hygshcatedsvidr widbgpremddoushanmablid) elrﬂm vbdttuciicn thatiepfteroevatiblblohat es are
formed when the solvent is a{]cohol. I n one enbodi nent, sol vates of Conpound

1, or saPP¥aREI%GY Wi eaMeiy oni ent Iy prepared or formed during the

pr ocessq60109Setaedsthedighificant ﬁhe@ldziiinbd}d@ A p&eoiRRt Aild Imoddiats @hll Sevieher eof
exi st in unsolvated form In yet other enbodi nents, Corrpound 1,
or a phapiadelhs wafrplo é‘ét@%’ﬁﬂsallkﬂtél“é‘i‘é(? pehiysd despito e sty WisHIERRRRLD) | s

pr epar ec{rela@neﬁa ITh S orfgOle i, ,puhﬂ&lakgdfuﬂalo@l%n BOmoliifi W& thOdevaiphBRQM SoRhase,
mlled fornms and nano- gartlcu ate forms. Anmorphous Conpound 1 [00140] In

sonelO%eniodirielaobstruchier d hadvolution of therditeatescan b urpdicteblp.adedimitetisg  Anor phous
Phase of I r ITinity. 25
conpound ETRAL hebaltBRnRt ot hORRLAL Std ARG AR LIS oY Sy, |

cryst al |dorteosteneids erigibe maod bfitn fallowGmnpgnsng/nipterss atrlwttadi¢e|ws®kl?atlmeamon$.
Crystal line.Pattern har act.eri zed as havin | east one
ot he et Bk hr TRRMOS fd FuitgheS GRSttty oD

pat t er n eshdefbatibay @ﬁtb@htesﬂhla(lvdéﬁedfﬁ réducddliudg ﬁﬂmﬂdﬁﬁ@F@Vl%&(ﬁ/o Qrearcﬁdﬁﬂamrd? 9

2- Thet a,, and 1892Ta$ %ééan X-ray powder diffr ctlon(XRE

pat t'ér n iRt Aoyl graf ruttroYeramegdici HOWOY S Wgﬁﬁt?a@n%ﬁ oPEQa 1o N88eAt WP mogr am
wi th endgthiffolBd aihmbout 32C, about 77C, and about 136C. [00142] In sone
enbodi ments, Crystalline Pattern 1 of Conpound 1 is characterized as having

at | eastlO®4®) Bscayssef e gprshaniss okastior pdornpamd [ op aﬂlerg(%l)lﬂammawne

R e e R A b S e
Conpoun ctomtrelleﬁa‘tltlmurreﬂt th¢r@dids4 B solrrn: edwdingmod irnemest, cfi€omp olutaudedllnl ®n-

crystal Ialugre1 B]tmorre enbodi ments, Conmpound 1 is crystalline Pattern 2.
Crystallli Re Pattern 2 of Corrpound 1 is characterized as having at |east one

of the flodiigwhnge pnbgimenteConipoand Bror Xphayhapamidsly sditfiierad (4. @ rC dnisihy
pattern th charac erlstlc eaks at 11.50 2-Thet Thet a, .0

2- Thet a,dn85e9an Breshinis 5?3“1(‘%’} Ogl?f’r%@ ?IﬁyunﬁBWPé]Fd aﬁtﬁl‘?‘? ;]g?r?%tﬁm( B{iﬁ%}”"légt tern

Wi th chakmelags EifkdcleriP@PdSastinatiat 20hof addy@htely chitr&led with@uentkRorfhid-(ERet a, and

20.6 2-Theta and at | east one additional characteristic
steroid resistant asthma).

25 [00112] In some embodiments, Compound 1, or a pharmaceutically salt thereof (e.g. Compound
2), is used in the treatment of allergic diseases or conditions in a mammal. In some
embodiments, Compound 2 is used in the treatment of allergic diseases or conditions in a
mammal. In some embodiments, Compound 2 is crystalline.

[00113] Allergic diseases or conditions include, but are not limited to, ocular inflammation and

30  conjunctivitis, vernal keratoconjunctivitis, papillary conjunctivitis, rhinitis, asthma, dermatitis.
[00114] In some embodiments, Compound 1, or a pharmaceutically salt thereof (e.g. Compound
2), is used in the treatment of ocular diseases or conditions. The term “ocular disease or
condition” as used herein, refers to diseases or conditions which affect the eye or eyes and

potentially the surrounding tissues as well. Ocular disease or condition includes, but is not
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peak selected from 12.3 2-Theta, 13.6 2-Theta, 16.5 2-Theta, 16.9 2-Theta,
22.5 2- 10Theta, 22.7 2-Theta, and 23.0 2-Theta. (c) an X-ray powder

di ffractiwo20MRBE)33pattern substantially the sane as sheam/useoiFioguese 5. (d)
a DSC thernmogram wi th endot herns at about 52C and about 139C. [00144] In
sone enbodi nents, Crystalline Pattern 2 of Conpound 1 is charact erized as
having at |east two of the properties selected from (a) (d). In_ sone

embodi nditiEed tgrageleninflammaen, cappnetis s gretitgmsslgrds. yvgids, eH%rgaép@szé%ﬁ as

havi ng %rﬂaﬁ@(ﬁﬁutﬁh%ﬁ? p@f)plflzh}? cQﬁJ%Htise@e%ﬁ:'nﬁﬁE ed from(a) to (d). In sone
enbodi nents, Crystalline Pattern Conpound 1 is characterized as having

pr oper t i [B1§1dp ong apect( thy allesgie d(sae)se Ocmﬁpiﬁmﬁds rhinitigoFthe earm “ghinitis” 4s08dd45] | n
d
1501 o dR TR 10 AR o gl oS EhRh ke iR STREIMIERS g BP0

char act eh¢ zed basvhhaverrcgum(mtmst exlnmslcod')r totie aflobiconnogalprgipeit s@s:  (a) an
X-ray po cl.i D) patt th character.istic pea at. 8.1
2-Theta, \‘q%fd’é‘“’é‘ %En%ié‘%‘@g 3?HQ‘P £°te15ﬂ166 1§, BeBIGgEYRsic) rthlm“s( B4 |'~Fr$&°r ay
powder Ctlrftlﬁﬁs&g'frlhlﬁllﬂls (cliF@BD)rhpﬁtﬁst; glldag ond-ihlu e b el RiEik, @K piSihisenspB@kBinAl, dhild- 2- Thet a,
11.9 252-Theta, 18.2 2-Theta, and 18.9 2-Theta and at | east one additional
char act é}nﬁegtﬂineltlﬁeaéklt vares Ehinifs. focepprons] thins sieroid-tesistant thindtisy seag@nag o_ Thet a,

16.5 2- ThRkA, pel=§m¥al2}11;“&@trﬁmos'llgus%lszaﬂﬁhﬁfn@pd sR. 2-Theta, and 23.4 2-Theta.
(c) an X-ray powder diffraction (XRPD) pattern substantially the same as

showd i dOQJil@]drl@n@emwiymmS@nmm hogjradrhahachuteog o siethergofy . caboupousd @).and
about 132 %m%? Q0L 48)end & AHERdh ey a:ﬁTalq}%ﬁE %Lb@&e.ﬁaéaﬁg&nﬁ 2qi

I'S c aracterlze as having east two erties
sel ect edlsédmrrhe(m@atmmt(oﬁyllergmrlsmltmnmmn@mmabnts Crystal li ne Pattern 3 of

Co i h I t f ti
Do S G Y A Bl ot LS EORRE R 5
Conpounds dscidsn tb acawicar éfagsh Ia@p&rammgltpﬁmmaﬁmﬁs T@):Ih&lbﬁrsenélawy gad (d). 35

WO 2011/ 085033PCT/ US20 4020264 Compound 1 - Pattern 4 00147] In sone
enboldi netERSIC TERHgB RFRY O @%P%lff‘aﬁwapﬁ ergpth FSBAMIERBOY BERESIOBommound 1 s

crystal Ilhﬁb@adaﬁt faREforft or §FtBchkdct. N nFRkitiRE Bxaphls (FOFRIW rélen!slﬁw%hﬁﬂﬁ@é erized
as havi n? at | east one of the follow ng properties: 5(a X-ray powder

di f f r actdllgigiqarp) alagic epmungtivvifis chlgrecthatitis ﬁnadohw@élﬁsanatoecieznaaellezgrrhet a, 16.5
2-Theta delzfgatﬁls,zurg;@a@fa,aeosﬂl’aghlg% pgm%ﬂl?rhaﬁfe?gy, cephalosporin allergy, food allergy.

[00118] In one embodiment, Compound 1, or a pharmaceutically salt thereof (e.g. Compound 2),
20 is used in the treatment of skin disease in a mammal. In one embodiment, Compound 2 is used
in the treatment of skin disease in a mammal. Skin disease includes but is not 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, dyshidrotic
25  dermatitis (also known as Pompholyx), papular urticaria (a pattern of dermatitis often presenting
after insect bite reactions), and hypersensitivity reactions
[00119] Allergic dermatitis is typically a result of contact with external compounds,
preservatives, fragrances, or plants.
[00120] In some embodiments, Compound 1, or a pharmaceutically salt thereof (e.g. Compound
30 2),is used in the treatment of chronic obstructive pulmonary disease in a mammal. In some
embodiments, Compound 2 is used in the treatment of chronic obstructive pulmonary disease in
a mammal. Chronic obstructive pulmonary disease includes, but is not limited to, chronic
bronchitis and/or emphysema, pulmonary hypertension, interstitial lung fibrosis and/or airway

inflammation and cystic fibrosis.
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(b) an X-ray powder diffraction (XRPD) pattern with characteristic peaks at
12.3 2-Theta, 16.5 2-Theta, 20.6 2-Theta, and 22.0 2-Theta and at | east one
addi t i onaWwOochaymsiari sti c peak sel ected from 4. 1P2T/Niset1a/02@6L
2-Theta, 11.4 2-Theta, 18.5 2-Theta, and 24.8 2- 10Theta. (c) an X-ray
powder diffraction (XRPD) pattern substantially the sanme as shown in Figure
7. [001484 In sone enbodi nents, Crystalline Pattern 4 of Conpound 2 is

char act dP13Hdng8c pRg§tngompound dser %Rbé“%afce’t‘tffé ¥ atepiablp galbﬁherﬁefrl@ uges i8 cect ed
from (@)ydandnfdf nehﬂoﬁﬁl@nﬁﬁm&ghéﬁﬂtasman%ylsfnadﬂe'aﬁ}ﬁ%cP 2bhPbiha® Riyséappeund 1
is characterized as havi n%@gr operties (a), , fﬁ .15 Anor phous
Corrpoundreztme[no@ﬂlmg]rophih@m @mmnmmr@malcﬁmehdlczn azmraatwnpsmm@ved n sone

enbodi nptﬁ'& | A 18! SeF%%?ﬁ%ﬂ%d tﬁﬁg@%&ggwﬁhpﬁﬁaﬁﬁls?ﬁgg iR \;68 wing a

| ack of cr odi nen nor p ous se of
Conpaoun dnﬂarmnmryothsams ystaiditiong sRat dseespirdtoof diGanpaunchd2iqne st al(é\;ﬁc 20
Conmpound,.2 - rn 1 [00151] In sone enbodi nents, Conpound 2 is
cryst al 1ivases Pﬁcoélgﬁlém%nbodi nments, Conpound 2 is crystalline Pattern 1.

Cryst al ljpnezjRabhensped, @ﬁay@@mﬁum&’elh giag @k atlivdiaed sagablessntidated foreast one
of thefollovvlng gro perties: iﬂ an X-ray powder diffractiaon chRPD)
pat t er n §TENY ¥HAPRe trsgoaist compoypds. Ly ong agpest, heapdividyals inchigo these individumlsy

2- Thet a,vwigh ihBarBmetom@lc@se or condl{lg’a I@-Bnexasfzyéﬁt' tROWHS ik { BRGkd 91”00(1&'88@)

pattern with characteristic peaks at 3.7 2-Theta, 13.5 2-Theta,
2- THEt a,is arripitaory dieqyger gonghifepnain dnether aspers. thelinflemanasiry diseasa et @ﬂdgltones peak

sel ect ed,f.5 1 .7 2-Theta, 11.1 2-Theta, 15.7 2-Theta, 17.5
2- Thet a, A g&%c 1% %dl[ﬁgt(gho O(C) an X-ray powder diffraction (XRPD) pattern

subst ant[001l23]>lnis¢>me sabwliasnts Hompound Fiogampbargiacutically BECharérd (e drfamownnd h

endot her at ab ut, 70C d abou 38C; ( Ctherrmgram
subst antzlrgfi“?fd ' etr&ﬁt&egéa‘%ndﬁfﬂ%“%gbry ‘“[‘36%5’1%21’““11 O g gt é’i%%l i

Cryst al |entb@didadntseC ompoaid 2Ge 63ad Ui the 2rehisne@ @ aad h fRnhrid & OryaliseBa\vor Iagndiﬁioﬂ igaast two
of the properti sel ect d from one enbodi msnt

Crystal Imﬂ%rn?iatlflé?rﬁmg@iy ?eaﬁ%‘ﬁpﬂ?)g%ém? rieée %tﬁé}ll‘og‘é BFASTRRY cqBdiHaRy Eﬁ 4t | east

three ofchhgeRfAMS It 85mSR! Fehcathrk bPPaihAeat RAnME swelling, and loss of function
2011/ 085033PCT/ US2011/ 020264 (e). In sone enbodi nents, Crystalline Pattern

1 of CorffsHUNETRoT RerEpRanc Nk aegcia e fiaflanpetary dissasstor Fopshtiopts triggeise Bper ti es
sel ect eq;é]ﬁom (a) to (e). [00153] In sonme enbodiments, Crystalline Pattern
1 of Corrpound 2 is characterized as having property (a) and (c). In sone
enbodi nmeMi124] [@fysmatidn tales Ranyy écurms Bbnédincl@day bufrisl nt hrmteﬁcthanmreattlozlehht as

having propert. d) and (e fQn®, enbadi pent s e.Pattern 1 of
Corrpjcz}un CFEI?QCterICe]q(b o0 QEmYIT o the owmé aﬁ}’ltgb% hf:swe( Srop c (:a aag Gchf)(?,ncl)cpert (d)
or (e). dlmhcsmyldaffegebaﬂsenﬁmﬁtai, eﬁdys‘teaﬁbnmmﬁmrbs&mg) fdcahbrabolvpatons 2 i S

charact %{ylpgrlengst?‘cs h}rf]paé\lltlr(?p%lcp En? rsegtlta metagstatlc nec1)o’t1c 0%)1’cera(t1v23 parench}gmzztous
plastic, productive, proliferous, pseudomembranous, purulent, sclerosing, seroplastic, serous,
simple, specific, subacute, suppurative, toxic, traumatic, and/or ulcerative.

25 [00125] Inflammatory diseases or conditions include those affecting the blood vessels
(polyarteritis, temporal arteritis); joints (arthritis: crystalline, osteo-, psoriatic, reactive,
rheumatoid, Reiter’s); gastrointestinal tract (colitis); skin (dermatitis); organs (lungs, liver,
pancreas); or multiple organs and tissues (systemic lupus erythematosus).

[00126] Inflammatory diseases or conditions include, but are not limited to, respiratory disecases

30  or conditions, allergic diseases or conditions, psoriasis, inflammatory bowel disease, adult
respiratory distress syndrome, myocardial infarction, congestive heart failure, stroke, arthritis,
wound healing, endotoxic shock, cancer, pain, eosinophilic esophagitis, eosinophil-associated
gastrointestinal disorders (EGID), idiopathic hypereosinophilic syndrome, otitis, airway
constriction, mucus secretion, nasal congestion, increased microvascular permeability and

35  recruitment of eosinophils, urticaria, sinusitis, uveitis, angioedema, anaphylaxia, chronic cough,
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Prodruo of Conpound 1 10[00154] In sone enbodi nents, Conpound 1 is
prepared as a prodrug. [00155] A "prodrug of Conpound 1" refers to a
conmpound whani/mss@enverted i nto Conpound 1 in vivo. Pro@cugs2@anmabs en
useful because, in sone situations, they may be easier to adm nister than
the parent drug. They may, for instance, be bioavailable by oral

adm ni strati on whereas the parent is not. The prodrug may al so have

i mpr oved-T8E$ DEFUSE %sgrldrqmepﬁerlﬁaf@&ﬁrrhear aploripyag %Hoaﬁéltliwrﬁerrﬂrrﬁe Bavsestftdr ug.
In sonme x%fE‘ﬁQﬁ‘és'Fﬁ@&a%e tﬁqufaﬂgﬁal{t%jéénbh%E&eﬁﬂi@d&%&‘t&ﬁ@% 1?e$£39§@zh’énﬁ&‘s| menbr ane
where water solubili’t detrinental to nobil If which then is

met abol idsgpey Paliapat w%@@ser vitilipe Wegeb@mgmrml@mtws gqrré egearny deptitisy,  once

i nside t hout
o ¢ oo RSSO Bk, o R Bty BRI IOV
further sekespl mdcakuta lqurkoqaugledmghﬂudgenjarﬁ hmotnqmmoddmn(spmﬂymmamm d)

act i ve ol GEg™ FobTBRr SRR e ek 1T aibyTRruleheL i Eobfae "

fol | ow ngfaska tRbedk babigais. ilotBersuidoéicnB N 1amMBe By esHditRBS S pidobRted Aif
converted to an actjve, or a nore active species via sone process, such as
conver si GO HRAIYRY ¢ pat hway. Sonme prodrugs have a chemical group
present [ai2#he sGhOShbEihBRL, CRQReRE1, 'oT-r a pﬁ%a@&ftké[l& n@r&&&f@@@f@@ound
solubility or sone other property to the 25drug ce the chem cal g%roup
has Weer?)ch sspddel desaaiigre th%mmuredyrtrro@f # ﬁerrmacbmqrg of ra@icrgeas epasib
gener at &g ,.f; de{n%%’ i @iScae c%&ﬁ@n USRbHk egr%‘c‘séﬁﬂé ?o%ﬁﬁzﬁén\%éégrtd &’é@énsu}zgey are
easier to a ster t an t par ent n certain e I ment's,

prodr ug th¢ inGowrpoystcn bf k nemesd esortehe nmre:)awagdnatﬂsbonsgbleoifor Gonifrogin dlsaaswhlen

orally ad istered.. .l.n some enbodi nents P nd 1 has
ror oved BNt RGeS FalBuRs el oot poRrer et iaft 40 P a1

[ 00157] Cichdﬂatslﬁdi’rﬁate b paerAt &redallcﬁérﬂdﬁhbgat@flc @ﬂ@ﬁh@ph#énﬂ@a@ewadi kyle.gest Ier of
Conpgund 1, .suc r exanpl e st et hy] ester, n-propy

est er, g%l W@@%‘f@? cellyreqstiyqp al&%eer b@@% b W‘m@é‘{er tert-butyl ester.

[ 00158] [hads)!ThIbhé BEb&EKABRY %S&Be@ﬁ&gh%§m%om%@ﬁlr% dnBGt HERIn

Met abol ites of Compound 1 5[00159] Conmpound 1 netabolites forrreé duri ng

i ncubat icorineithilandes birgrhil giidids derdritic gald anddefanchiiprivl andipe MORPQESHHERCN gt and
human h fromrat
bile anﬁﬂ?gr?ﬁrg&%fél nﬂﬁls %r%tqﬁagve goeﬁgﬁﬁl\g}g%?%g?%dﬂvgg ercr)tk ?gﬁlg{ﬂgﬂ ards of
t he maj arrlamiaarmaWMEalire&cafbm#thlttmthmwf(bse@nm@&nﬁ@hl |y synthesized. The

I de%l Ly 08&9 I?escrll g\ er[er Oareancc)imlons t%‘ngo n%a%g 1clalt SipasliShsC A 055”1% Qﬁn
corrparr e ‘suthent? el $t'a cralr3 A cb PPHE ol r agrrenf ar1 om
pattern rﬁé:tlsms\facfofrmllhtmgl, mgthb - Mb%@mh&ﬂmﬂs fc[rﬁhﬁhhﬁﬁbmﬂ'hg tifcatn caw ng

nmet abol i t es of wer e obse ed both in vitro and in vivo:

2-(3- (2 S rf“é%‘FS rrg%)rgfag@rlrrtwrwgeﬁm é &&ﬁré‘?f‘ﬁﬁ‘i})calil ?Fé?ﬁ‘%%é%ﬂl.tenyl )ace
tic aci dherM& -

2-(3-(2-(tert-butyl sul fonyl net hyl ) -4-pi val am dophenox 4- met hoxyphenyl ) ace
ti g ag, déompougﬂg},%nd Pharmz)l/ceutlcall% cceptgble Salts Ther%of ¥)- yP v

2 (325( 2- gﬁdl%}t 'ClBHIthﬁc{‘i offeb 'Eé( @%&@%%ﬁ%p%@%ﬁhlmﬁﬁwﬁr oxyphenyl)acetic

ucuron |
2 ( 3 (2 Hrommyimny)lphm%vhﬂrhwémhyﬂh)enﬂ)qﬁbl\iﬁaacarnqﬂo%ﬁéﬁb@?ﬁ -butyHlidmethy e nyI ) ace

P R D e e e T T VI

met abol istrastu@t Conpound 1. [00162] In sone enbodi nents, sites on Conpound 1
are susceptible to various netabolic reactions. Therefore i ncor poration of
appropriate substituents on Conpound 1 will reduce, mninmze or elimnate
this metabolic pathway. In specific enbodinments, the appropriate
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WO 2011/ 085033PCT/ US2011/ 020264 substituent to decrease or elimnate the
susceptibility of the aromatic ring to netabolic reactions is, by way of
exanpl e owbyotizosh@Bogen, deuterium or an al kyl group (ePgT/useaihpkqeet hyl).
[00163] In sone enbodi nents, Conpound 1 is isotopically labeled (e.g. with
a radi oi sotope) or by another other neans, including, but not limted to,
the use of chronophores or fluorescent 5noieties, biolumnescent |abels, or
chem | um nescent | abels. In sone q&bodinents, Compound 1 is

i sotopi cal ly-1abel ed, which is identy Conpound 1 but for the fact
that one or nore atons are repl aced n om having an atom c mass or
mass nunber different fromthe atofi c 'mass oPHmass nunber usually found in
nature. In sone enbodi nents, one hydrogen atons are replaced with
deuterium In some enbodi nents, bol ifc sites on Conpound 1 are

10deut erated. In sone enbodi nent s;ySubstitution wth deuterium affords
certain therapeutic advantages JesyLting fromgreater netabolic stability,
such as, for exanple, increase %n vivo half-life or reduced dosage

requi renents. [00164] In one a , described is a conpound with the
foll ow ng structure: 15wher ei each R is independently selected from

hydr oge d trium.,, tab salt thereof [00165]
In sonquﬁég i gngi%acﬁ§§Q9§&$?§ggf&8§ t¥§fgg$9 éﬁ$ron1hydrogen or

deut /er i Yo /rﬁlhﬁﬁ)héﬂﬁ)ﬁyﬁ@fﬁéfh@ﬂﬁ)ﬂ@ﬁﬂ)&@aﬁ: ald, tsditﬁurﬁ@hlt ’médl“ﬁtgiu&h cysieH@st- WO
2011/ 0850 PCT Uus2011 0016 In so odi

phar mac %%ﬂ gty eé t%@fhvrpp%fwlﬁw Owﬁﬁwgg “pehog g%labwaé%mr "2

Synt hesig-(of te%ﬁg@mmeﬂlyl)aﬂgwalaﬁﬁd@ﬁ@%&y)czakﬂemoéﬁ@@wlyabbt@; aedl dodiukhguteof

[ 00167] Cbnpoun 1, and pharnmaceutically acceptable salts thereof (e.g.
Conpoundeys, to dceonparnsbuity g fallowies¥Richisd herein. | n additions, sol vents,
tenperatures and other reaction cpnditions presented herein nay vary.

10[ 00168] Described herein are processes for the preparation of Conpound 1,
and pharnmaceutically acceptabl e sal '-of (e.g. Conpound 2). In sone
enbodi nents, a linear eight step S 3 FgN@bss starting with

3- hydr oxy- 4- net hoxyphenyl acetic ester is used. In sone

enbodi ment's, 3-hydroxy- 4- net hoxyf yI'sacetic acid is converted to the

met hyl ester, or other alkyl es et hyl ester, propyl ester, butyl
ester, etc). 15[00169] In one aspgct, the preparation of Conpound 1, or
phar maceutical |y acceptabl e s&@l{ sNthereof (e.g. sodiumsalt) begins with
the steps outlined in Schene 1. | WO 2011/ 085033PCT/ US2011/ 020264 Schene 1

[00132] A wide variety of pharmaceutically acceptable salts are formed from Compound 1 and
include:

10 [00133] - 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 (NH;");

[00134] - salts formed by reacting Compound 1 with a pharmaceutically acceptable organic

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

[00135] In some embodiments, Compound 1 is treated with an amino acid to form a salt.

20 [00136] In other embodiments, Compound 1 is treated with choline, ethanolamine,

diethanolamine, tricthanolamine, tromethamine, N-methylglucamine, arginine, lysine,
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Step 3 Conpound C [00170] Step 1: In this step, a SNAr coupling is enpl oyed
to coupl e 3-hydroxy-4- nethoxyphenyl acetic acid nethyl ester and

2- f 1 uor o-wonntwessisanzal dehyde to provide 5 Conpound A. PCo/ush@1/02@6d or i s
added 3-hydroxy-4- nmet hoxyphenyl acetic acid nmethyl ester, a base,
2-fluoro-5-nitro-benzal dehyde, and a suitable solvent. In sone enbodi nents,
the base is potaSS|un1carbonate In sone enbodj nents, the suitable solvent

i s 1, 4- CIBRANEN hydraide egloip hydroxide paRsyign Pdroxdpsodivm WERMHESOBIY or ni ng
di aryl el hRkRiel Ml tHdgkd D9sH AeHcri bed herein or described in the art

10i ncl udi' ng but not limted to the U man Ether synthesis, Chan-Lam

coupl i ngOOlé'ﬂJ@a@mmhdﬂnapmtmw@acgwwhi@@al g iff pferppge tqﬁom@und@rrgfersuetatsalt 2003,

Bur gos, B (ol {8 G nip e ieplei s dong &8 o SRR o g('?s

et als., aﬁngtﬁyt/ered:lamdrdoeb nbt suEilanUaBjZ)@lﬁpgai&theleﬂdgléh’B adivitRandvpropertiGhelithe et al .
Tetrahedron Lett., 1998, 39, 2933-2936; Z. Liu, R C Larock, J. Og.
Chem , Z0BB°"Sf1, 3198-3209; Y.-J. 15Chen, H.-H. Chen, Org. Lett., 2006, 8,
5609- 56 1j841343.1t $HouldBe w@tlerdtood tha¥ Drefdr&ick to a PIPBacebticall¥GOcep@biekalt Bclufles Evans,
et al., Tetrahedron Letters, 1998, 39, 2937-2940; C.-E.. Yeom et al.
Synl et t ,thewdvent addgiondayms (sgfpate] Sabrakis containpithe; 5§01‘§{1‘§Bem€ RENORT dehyde noi ety
of Compauichidmitsic aﬁgﬁm@lfmmehﬁ aft] £ORRel qumg%b gl%cé;@ @pg’%adct @ornlaﬂo§9m
enbodi nents, the al dehyde ﬁroup is reduced with sodi um 20bor oh
Sui t'&b dsaleloperithphenacewicall e awseptalln selferthich Py ethanal metbi t@mbmk ohydr i de
i ncl ude, t: t a 0173]
step 3 e el e e A e 0 e
cor r espdndhetdinioted ito, ddass 3 spkvcm(st)ié?a@mpmnfdomentﬂ'h@ deBet ioy for sxaotpdy, ged wit h
Conpoun WO 2011/ 08 PCT/US2011/ 264 .sol.vent fol |l oned
by e BB e P SRSt S e T ot e A BRI A ALY Phe
suitablewﬁﬁhM£mnmh5bﬂHﬁhmhEkammﬁyenm@mﬁmskﬁﬂk%ﬂ&y%ﬂR&ﬁﬁﬁl&mbﬁdinents,
Compound_ C i s. prepared tlined in me_ 2. Schene ound C
[ 00175] %%%831 pTemmbir 200 dhdmive %@sfgwﬁ%n BRIGIVEY e?pw?fgmi %cogﬁ%&aﬁ@d to
coupl e FoRiMPhchthe solvenB hiREKIPRAY bmBEBIkft, R s CMpo@Rt Elor i
2- hydr oxy- 5- ni t ro- benzal dehyde to provide 10 Compound
thercof, are conveniently prepared or formed during the processes described herein. In addition,
Compound 1, or salts thereof, exist in unsolvated form.
[00139] In yet other embodiments, Compound 1, or a pharmaceutically acceptable salt thereof
20 (e.g. Compound 2) is prepared in various forms, including but not limited to, amorphous phase,

milled forms and nano-particulate forms.

Amorphous Compound 1

[00140] In some embodiments, Compound 1 is amorphous. In some embodiments, Amorphous
Phase of Compound 1 has an XRPD pattern showing a lack of crystallinity.

25 Compound 1 - Pattern 1

[00141] In some embodiments, Compound 1 is crystalline. In some embodiments, Compound 1
is crystalline Pattern 1. Crystalline Pattern 1 of Compound 1 is characterized as having at least
one of the following propertics:
(a) an X-ray powder diffraction (XRPD) pattern with characteristic peaks at 11.4° 2-Theta,

30 16.9° 2-Theta, 17.9° 2-Theta, and 18.9° 2-Theta;
(b) an X-ray powder diffraction (XRPD) pattern substantially the same as shown in Figure 4;
(c) a DSC thermogram with endotherms at about 32°C, about 77°C, and about 136°C.
[00142] In some embodiments, Crystalline Pattern 1 of Compound 1 is characterized as having
at least two of the properties selected from (a) to (¢). In some embodiments, Crystalline Pattern

35 1 of Compound 1 is characterized as having properties (a), (b), and (c).
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[00176] Steps 2 and 3 are then perfornmed as described for Schene 1 to

provi de Conpound C. [00177] In sonme enbodi ments, Conpound C is then

el abor at esoi2ntisS8Bapound 1, and pharnaceuti cal |y accept abrass@ahogozsher eof
(e.g. Conmpound 2) as described in Schene 3. 15 20 WO

2011/ 085033PCT/ US2011/ 020264 Schene 3. Steps 7 and 8 Conpound 1 obtai ned
after Step 7 Conpound 2 obtained after Step 8 [00178] Step 4: In this step,
a SN2 rdetmpymdi k- RPatgeands jnstall the thiol moiety in Conpound D. In sone

embodi mi'[ﬁﬁl%] 18 s6RAEHBSditnSntS, RAGRInIM §sbrfRITRRUNA sEme AnBdihaR %oﬁﬁloﬂﬁ(m and

2- et hyl - 2- '5propanethi ol and m xed at 0C for approxinmately 1 hour. A
sui tabl es prastelling Paftpeied  CoystaHme Petiern drof Compawide!l & ehard¢terinet 95 havieg af ldastabl e

sol vent I In some enbodi ments, the suitable base is

sodi um hdygr0 %%f&[%gﬁg%ﬁ%%ﬂep 5: In this step, the nitro group of Conpound D
i s redudedat X-hh gowdrrr defspativai (XG P& paeert &ith charadeisGo pyeda gl 15 ° A-Thesgnme

enbodi nent J-S—~char ] npound D, 10activated charcoal, a
sui tabl e 3373@%1[!% O_Lz_’LT}betzf’rﬁgcﬁngy%&a f'ne. I'n sone enbodi nents, the

sui t abl gbpah Xeny pb&déf&lﬁﬂﬁaﬂiﬂn (XRPD) he@eh weth char¥dtetistic pSakh @at 1esh. 2-Frdtd,i C
chloride is_added in portions. E‘ij%% %éaa her conditians for the reduction

of nitro gfbdp%s Tﬁlﬁtaalr%e?sﬂi%ﬁ traift atigastone REditipnal ebaretsTHic i n t he

presence OE)ea'RBéere&édl A6 _10aal petL 1 Ny 5. quenald, m ’Pl%tdf‘g6 pablmadiausm omx_car bon
15( Bavi n, (1973). Og. Synth.; Coll 5: 30), plati num oxi de,

or Réney nin%élﬂ(Wers}Wta @d B.0°3-Thef@nAl | an, J. (1955)). Og. Synth.; Coll.

Vol 3 (BB ORal B AL TRAB) DEn sty W ssshownn Fgure s
VO| 5 (an@)Dscsmdunwmmydmtbsnﬂdtharms éﬂ@?nmr@r\@,an@abomﬁ%derrann . E g ﬁ355).
onae) > Il s g esimSiy A RS b A o i A N RSt el 00 6.

In this aﬁle@ﬁ twb lbethaprdpertigs el tadf fr oo () dal(al IE sbrae aeyddinests v@rgzshalhne Pattern

5tr|rreth | chl oride. I.n sone .enbodi the reactor i ed with
%’BP‘E L5y daggietiendias hayipe af et Oé thypeeperties Srlggt F@fr%@@gp

Ch| ori de(d] %idh?d%né’&ﬁﬁﬂenté 0@ cERed 2atiotp ol e] RlhkaBbE,cAQk Kehg | S

di chl oronet hane. In some enbodi ments, the suitable base is triet hyI am ne.
[00182] rsersgticy(a)i 9)+(R): andidep, the ester group of Conpound F is hydrol yzed

to the ﬁﬁ?ﬂm“' C. %‘@Feq“ 310l n some enbodi nents, a reactor is charged with
Conpoun ) ol vent and a suitable
[00145] In some embodiments, Compound 1 is crystalline. In some embodiments, Compound 1
20 s crystalline Pattern 3. Crystalline Pattern 3 of Compound 1 is characterized as having at least
one of the following propertics:
(a) an X-ray powder diffraction (XRPD) pattern with characteristic peaks at 8.1° 2-Theta, 11.9°
2-Theta, 18.2° 2-Theta, and 18.9° 2-Theta.
(b) an X-ray powder diffraction (XRPD) pattern with characteristic peaks at 8.1° 2-Theta, 11.9°
25 2-Theta, 18.2° 2-Theta, and 18.9° 2-Theta and at least one additional characteristic peak
selected from 6.3° 2-Theta, 13.5° 2-Theta, 16.3° 2-Theta, 16.5° 2-Theta, 18.7° 2-Theta,
19.5° 2-Theta, 21.5° 2-Theta, and 23.4° 2-Theta.
(c) an X-ray powder diffraction (XRPD) pattern substantially the same as shown in Figure 6.
(d) a DSC thermogram with endotherms at about 38°C and about 147°C.
30 [00146] In some embodiments, Crystalline Pattern 3 of Compound 1 is characterized as having
at least two of the properties selected from (a) to (d). In some embodiments, Crystalline Pattern
3 of Compound 2 is characterized as having at least three of the properties selected from (a) to
(d). In some embodiments, Crystalline Pattern 3 of Compound 1 is characterized as having
properties (a), (b), (c), and (d).
35
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base. In sonme enbodi nents, the hydrolysis reaction is perforned in a

m xture of tetrahydrofuran, nmethanol and water. In sone enbodi nents, the
sui t abl e Wwa=e1/®s56di um hydr oxi de. O her suitabl e basesPCmalse@a/okizehi um
hydr oxi de and pot assi um hydroxi de. [00183] Step 8: In this step, the
carboxylic acid of Conpound 1 is converted to the sodi um 15carboxylate. In
sone enbodi nents, a reactor is charged wwth a suitable solvent or sol vent
i xt ur e, Comapgindoly Aattexndsodi um hydroxi de. | n some enbodi ments, the sol vent
m Xt ur e 1@ 4f8hRENOLmeRAmE AL, &Jﬂﬁﬂﬁﬁ’é H§aystdifneS A SorRIBASHAMRAS Cofhyfiie Agueous
sodi um hydr oxi de solution i1s Wien a pH of appr oxi nat €l é) i's
achi eveds cybtellisePetaroth Coystedine Satteratted Ctompe&%hﬁgbargmwdtashwnngnatMPBE The
m xture r mately 55C until a clear 20solution is forned.
The mxtdﬁggﬁsq@%ﬁle%%g&%éc charged with heptane, and agitated. The

sl ur vy i(8) hn Ktrey eowdaniffractingd RRDY) patteep tvith eharanictistib eenkd ni BBt BThetgonst ant

wei ght Jo) ous form of Conpound 2. [00184] In
some enbod:léré %?ﬁ ;Z@%Q%flfﬁt%ag %Wiﬁgﬁomound 2 is added to a reactor

W th acqbpag xang pwadéfemfﬁhalo(hmmm lpbttedn ﬁsztﬁkHﬁdcterHﬁDbadk@ at B2.34emhagded and
then warnmed again to 2 0C). The mxture is agltated and cooled to

20C. Addit #%ﬁaif Tﬁ%tﬁtzé)rﬁa 2' Eheﬁfhéﬂd %l?d%le%ijﬁa st shlgenteong addifignal ehagacierisit i al i s

filtered, podwRahedoMi4h repkare. -antdid Nen- drined, fs-a-tRAShants weight. I n
sone errbodl ments, Conpound 2 is then passed through a 10 nesh screen. This

procéss prdbitdles Pattern 1 of Conpound 2. [ 00185] The last step is the
formati t
30mcet ond) ALt neS St YAl (KRBD) PR Sh i Iy PR SRR illsSas)

Al t hougHoaikg Irreolhg/ bmbsti@ents iirsit:ldbumPatnarrsthfe(a@spohnd @ 189hamct¢azecbdsmﬁvmgst er

are cont |.at e ts, .oth estens lncl ude et hyl
csters, HBH ISP s taRSNTs SRR L A3 ol T RFEBIREE  bur i
esters, CmwstillibeiPitierres bLCsSmpa@mnd 1tihéehatdckegized as havin@@iddpéltick (v) SGRNEdpodi nent s,

Compound 1 is treated with potassium hydroxide in a solvent to 35form
Con‘pléundﬂfﬂ%%\-gﬂ@#l‘—%-‘éﬁ-t. In some enbodi nents, Conpound 1 is treated with

Lithi umpdiys] rlﬁébrﬂ@erhﬂocﬁms,ﬁ& \(ﬁiﬂ{pohﬁ)dii%rdﬂloﬁg{w@lﬁ%rﬁe cthbddinbiR, $8hdrphdd Sone
enbodi ments, Conpound is treated with cal cium hydroxide in a solvent to

f or m Corfhetaf Comnennd:? b%@&iRPDPaMIBé]meg s ygleolgripdllintBht s, Compound 1 is
treated jyj | It.
2% o9 ) L SHESRRINAT Bbnihod, SALYIK UL, SQTegapaaRLEg o2

Insorree odi nent s, 59ucamne|na
sol vent crf@OfnprmthOS(cGNrSespondl ng salt. In sone errbodl rrents Conmpound 1 is

treazted é\nntlhoc ipedna solvent to formthe corresponding salt. In sone
embodi rren?-su@gn-pvm-cH— is treated with tris(hydroxymethyl)nmethylamne in a
sol vent [p@5fldnBohéembatimespautipagndlsterystallijed0d 8&he ¢mbsidients toaon®it s,
Conpound 1 is treated wth inine in_a solve o formt

10cor r espORge E?}Fefn Ly ﬁry§6‘ﬂ’é1%é° Al r‘PE EP&“P"%%BGM&%W@W? E%Yt“égcﬁt\}ﬁa?%

| ysi ne idhedf SRIfMRRHing Prop&tisy: t he corresponding salt. Suitable Solvents

[ 00190] Therapeutl c agents that are admnistrable to manmal s, such as

humans, (#u3k Xpay prudedeiagipnl SRPEMDHEET? B chtrarts s perks phbd 2-Shet 13.5°
govessnnent  rggyl p; goh_ gHétQ%h& NEgo grﬁﬁetr;aef erred 15to as Good Manufacturing

Practice (GW). GW guidélines outline acceptable contamination |evels of
active t(hepapewy pewdgeahifractionXRPaY pattasp with ahqrhaeristihpeakypth® Hf hetesliddiial
solvent in S v

ui tabl e 13 iggel TR RRRARAEA 1 ZORERTR B R BB YRGB 40 o
concerns. @éoe@lcfmnes.%fz Thotay @At 3-Tacete, Idelfi2ABiebtd, n5.7f 24Theteapd €2-Thdig and

I nternati 0325° é:q,ﬂfte‘rence on Harnoni zati on of Technical Requirenments for
Regi strat i - neta,

30 (c) an X-ray powder diffraction (XRPD) pattern substantially the same as shown in Figure 2;
(d) a DSC thermogram with endotherms at about 70°C, about 122°C, and about 138°C;
(e) a DSC thermogram substantially the same as Figure 3.
[00152] In some embodiments, Crystalline Pattern 1 of Compound 2 is characterized as having
at least two of the properties selected from (a) to (e). In some embodiments, Crystalline Pattern

35 1 of Compound 2 is characterized as having at least three of the properties selected from (a) to
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20Phar maceuticals for Human Use (ICH), "Inpurities: Guidelines for Residual
Sol vents, BC(R3), (Novenber 2005). [00191] Sol vents are categorized into
three cl a80a811/85@3s 1 solvents are toxic and are to bePavaisded/o02@@bass 2
solvents are solvents to be limted in use during the manufacture of the

t herapeutic agent. Class 3 solvents are solvents with | ow toxic potenti al
and of | ower risk to 25hunman health. Data for C ass 3 solvents indicate
that thd§)- & wmeegabodipygngs. Cryspllinedatiernd i ompayid Sis shiagerisd 2hBY g ¥e in
genot oxijglst Jusbittfle FRpekiOERed HofS@) &SPl vents, which are to be avoi ded,

i ncl ude: benzene; carbon tetrachloride; 1,2- dichloroethane;

1, 1- di cHMUFHdn Remne emberdmanty, CrystallishPasieret pidpenpquod 298¢hametenipddess havingl ass 2

sol vent X itri I e ; f qr exane,

So1. o ai PSSy SBERLRD. Uil o B Re ARk Y B 28

N, N- di methhpttadaidarhaeng popertydidiredd(y). flosomoreaboditedts dirgxtalties Pattern 1 of

2- et hoxyet hanol , .et hyl enegl ycol., for 1 de exane hanal

o et hosy BRARG? = SRR By ok BRRSR! iy LG Brisedie 51 18) n some

N- et hy | gmbotdhdnehl 0Bstallink IPaf@h haf€ompyiinddl ReharsetbiiRl anmavidgeirb@ridd,(a), ol uene,
1,1,2-trjchloroethene and xylene. [00194] C ass 3 solvents, which possess

| ow toxi(EH%); (d).38f (Rde: acetic acid, acetone, anisole, 1- 35butanol,

2- but anqimdg%%y,kca%ﬂ%a;,@,l tert-butyl methyl ether (MIBE), cunene, dinethyl
sul f oxi de, >033PCT/ US2011/ 020264 et hanol, ethyl acetate, ethyl
et held, diH§4l Insemaembodipents.Commionnd hsprensecd 4 gomestiyd. acet ate, i sopropyl
acet at e, hy ke - gtk - : ;

met hyl i s[?){){g%]y‘c}/ %@?@%g?eg{nﬁ%ﬁ; I }f%f?%rtg%gno ‘%““82%% %Jg%%ggﬁ?gﬁ%?und Lin

1- pr opanalo, P@dpize paridicn ugafdbgtause et sings, simatibns gheyaydbofasicatn. ads{ifigreo 5]

Resi dual , sol vents in tive pharnmaceuti.cal ingredients.(.APlSs rigi nate
from t nd it FaET Fl 3Rtnpy PnTRRE te Rt RSO B 3o LBl et o1
r enoved payenpisaot. iTbabrodaguhacilio havg irh@o il sguddity Aafhanidce@ioal Sehppeitioan of t he
solvent for_ the synthesis of APls may enhance. the yield, or determ ne
char'dct éPFsiF e%re%&fﬁlg- E%S%?Wb&dlmwwr%w ?V}lltaﬁéraé&vtﬁﬂiaﬁ%% “ther ef or e,
the sol iglfibrhfe Bheté WhicE &lutRs 3 ®iShedtd) tb RRLAYNENQIHIG REPR BRSbokHIPO0196] I n
some enbodi nents, conpositions conprising salts of Conpound 1 conprise an
or gani ¢ hydrohead {asthe carpoxdigacié b arthve retdy. esppsiie theored weroraterseybadify t s of
Corrpo.unqs B‘etféﬁgﬁgf %%%xﬁnﬁl@,s\!vm{ lilﬁﬁaﬂﬂﬁ O'Q{ gr@&ug Ka%gﬂl'tﬁ: aﬁ%gt\fle@(go?ﬁpouh@l some
enbodi nents, conpositions conprising salts o nmpoun conprise a

r esi dual(therfprodtugsy. /A ficthessxaBipsodhagmodrug migho hea elmdobptidnipslyamir@addyani ¢

ere the I

sol Vz%nt dolofldead tgaﬁ%csld%ro%mw\ﬁent Pé}oti NS %%9('3 to%v%hl ‘&1@ gcitgeiransosiet}%. 15sol vent is
sel ecte romthe g ouB consi sti'ng Of acetic acid, acetone, anisole,

1- but angbo15&-Prbdiigngt geretillyldracgtaire@rs thet following adetitiyttatieh bes subfename,

di met hyl sul f oxi de, ethanol, ethyl acetate, ethyl ether, .ethyl formate,
form ¢ a8PIIUGHEpRsaREion; %%%Vﬁ’fltedé%é{l AFBC, TEIPIE BV Ve AR B Soﬁétﬂ’i%essacet ate,
3- et hylsubh AtoaRbion BRL MetBbiypatieRly0BEme PRUAS heRRUWhYhidiP&8Represent on

2- et hyl -1 propanol , pentane, 1-pentanol, 1-propanol, 2-propanol, propyl

acet at e,thaprgdiugthad FRpders fitesa activiepnd/s enrdere plekilivres seme plher PREsty tthsol vent i s
selegte t ol r . = her,
nept ane, T SO AEE AN oy B AR B M S ot IE R Do R
conposi tdregis geanrped. Srotyugs asadftenoei@bprsausndn somesifuatiensathdeprecesibite anount of
an organj.c..sal v o | 0 i t he..sal t, o u i sodi um
an ¢ i B B0 tpe TR, SRS S oL o PR L e 8, O
3 sol vernhe bidblalHiBG]of Gonpoendalspaat gralihainsialstercdi Coompoemitbdiméerss, shesodi um

salt, potassium,salt, lithiumsalt, calciumsalt, nmagnesi.umsalt, amoni um
sal . oHBIREOEGHTRougH e e i e b piicalempostion oY

30 Compound 1.
[00157] In some embodiments, a prodrug of Compound 1 is an alkyl ester of Compound 1, such
as, for example, methyl ester, ethyl ester, n-propyl ester, iso-propyl ester, n-butyl ester, sec-
butyl ester, tert-butyl ester.
[00158] Non-limiting examples of prodrugs of Compound 1 include:
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prot onat ed N-net hyl -D- gl ucam ne salt, protonated

tris(hydroxynet hyl)nmethylam ne salt, arginine salt, or lysine salt. In one
aspect, tweo0dlu85@38 Conpound 1 is a sodiumsalt. [00199pCiruseaith®ro264

enbodi ments are conpositions conprising Conpound 2, wherein the
30conposition conprises a detectable anobunt of solvent that is |less than
about 1% wherein _the solvent is selected from acetone,

1, 2- di met hoxyet han\e) set oy t ri | e, ethyl acevate t egr ahydr of ur an,
ne, 2- propanol . Ihe/r\er,‘qh@di ment are
‘ rrp@u 2, o [ [

nmet hanol , et hanol, hd

CONposi ti ons ¢ gley e“compod tion Conprises a

det ect ab] e of sol vent whic t han about 5000 ppm In yet a
further }l%gd tNare conpositio i ng Conpound 2, wherein the
det ect abl ¢ anpbunt af _sol vent is |ess than abgut 5000 ppm WO

2011/ 085033PCT/ US201 20264 | ess than about 0 ppm I|ess than about 3000
ppm | ess than abaut 2000 ppm | ess than about. 1000 ppm |ess’than about

500 ppm or less t 100 ppm Certain TeP 00300] Unfess
otherwi se stated, th pg_terms used in thi Lilcatiom _jihcl udi ng
t he 5specifdc cl a| n®, have t heqdefd Pons” giverNbelow. It nust be
not ed t hat /@% in the speci fi catr;é\(%&a w e appended clains, the
U

si ngul ar or Vs and "the" i d¢ pfural referents unless the
context clearly dic es ot herw se nl ess ot heBwise indicat ed,
conventional nethods mass spectroscopy, NMR, HPLC, protein chem&{dry,
organi ¢ synt hesi s~ bi ochem stry, reconbi nant DNA techni ques and

phar macol ogy, Wit hi Il of @t he art are 10enployed. In this
application, the us Nmaa,n@ OB’nd/ or" unl ess stated ot herwi se.

Fur t her nor the term"i ncl (i ng" as well as other forms, such as
"I ncl udel{ i p&l ydes, " and "included,” is not limting. [00201] The term
"phar nac 5a||y .cceptable excipient," as used herein, refers to a

materi al , such as ?{krl er, diluent, stabilizer, dispersing agent,
suspendi ng agent, th ening agent, etc. 15whi ch al l ows processing the
active pV[atrabamesJM@ahmmdi ent (API ) int o a formsuitable for
admnistratio I n on ect mal c!j a hu

Phar rtacd#FY Woae%ém%%te 55" i lP%libétﬂOft DR & Mo gp et ot

subst antyyaiah YivalthRERb@ed, maﬂemrﬁmeFat@tﬁ@ Gl el P&t thoke to¥n@itedBSIivAthd
properties of the corrpound (i.e and is relatively nontoxic,

t he mat évqlafpd fremapfrilsiagd e angl dag I%%marmvevbm avegiigerdup utbariisi SF?@dt‘Iﬁ%j%fsth‘? abI e

bi ol ogi Ciﬁ%gor‘?t}rfo?ﬁlte%&ﬁ%tlte‘s RLRIRED &&%l&ﬂy%{gﬁ&%gr Tﬁé’ﬁteﬁtﬁg) B?{he‘M % #oaRy of the
conponent the conposition in which I's cont ai ned. "Active
phar maceavive aletibalicediersrohfigred ARlcompirgtog Wit the aimpse s\tdndamatndmwéls% es a
deS|red t d r p s. In sone enbodi nents, an
a1 BlisBloRba R S RIS ECHRRRUNES compound 2. Pr ovi ded

her ei n i[80180] Hetfol\]/cevmglafembclaeﬁ ofc(aimlﬂﬁhahgmcﬁ @nErvédiRith jn \Gmnpnrltmd/zvb or

phar mac i |y accepta S her of. . g. und 2), W purity
b et} - CR& 40 BB Rl ol b B FR ooom g et «n o5
greater Nhan- (Q@Az(tegrbaﬁytserfoﬁmlsth& % 1gamat1615hehb@r) 498%hoghaatydhcdiband28% or
greater than 99% In s ments, provided herein is an active

phar mac e i e4P-(F-Hgiduty Bhtonﬁ@’l))“ Pl@)‘ﬁ@&ﬂ?ﬁ]ﬂm?x”vﬂ hylrexypbenyccds agifleat er t han

0%15gr%aegcglt@ﬂc@é%e&f@gﬁp%{ma pan 90% greater than 95% 30greater than
96% greater than reater than 98% or greater than 99% In sone

enbodi mévif s 2-(8 tﬁe(tﬁtwtbuty§u§'whettt@d) 4tpwa§vmte0pélmw frddrox yhigaylmeetid asiday dr at ed.
[ 00203] I\FE fAtc§ L‘?&g(? NBGE tical combination" as used herein, neans a
a

pr oduct romt’he m xi ng or conbining of nore than one active
ingr edi evit - andl- glumllrotdmofbdth fixed and non-fixed conbi nati ons of the active

i ngr edi et\%sAcylguctu%n "&JMEd conbi nati on" means that the

e
20 [00161] Metabolites M1, M2, M3, and M5 are active metabolites of Compound 1.
[00162] In some embodiments, sites on Compound 1 are susceptible to various metabolic
reactions. Therefore incorporation of appropriate substituents on Compound 1 will reduce,

minimize or eliminate this metabolic pathway. In specific embodiments, the appropriate
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35active ingredients, e.g. Conmpound 1 or a pharnmaceutically acceptable
salt, and a co-agent, are WO 2011/ 085033PCT/ US2011/ 020264 both

adm ni st eweadotissw3pat i ent simul taneously in the form of paTdiSeghe2e@nstity or
dosage. The term "non-fixed conbi nati on" neans that the active ingredients,
e.g. Compound 1 or a pharnaceutically acceptable salt, and a co-agent, are
adm nistered to a patient as seﬁarate entities either sinultaneously,

concur r sHbYtijucyt toé’éﬁfﬁéﬁ‘?toif slim{patgjthasusespability ¢fithe ramalicing tagnaabolc ragetiqngy ¢ s,
wher ei n ;s 9%@%%@1& @ﬁl&%a%g‘e}{'diﬁt%n%fo?%ﬁ hIX§1 %r@%ﬁdesg RltyDemiyyo COWDOUHdS
in the bod the patient. The latter also applies to cocktall therapy,
e.g. t th(adfthmS@ne amb%m@)mts,t@mumil ros@orieal iy ebeloadde-ediiéing sdiqiQORENIr The

phar e e g e TRAREL B ot B 818 e e Do QM by BlneRTRRA e

Chenﬁcahnmam$dmemhﬁm$&mchbﬂﬁamcmmmmmamspmﬁkmbklhzgmmendmﬂm&mBsCOmpmpﬁrS|ng

ts, di t hi i t i pi ent t
e o oo RO IR SBRR et Su AR BRR B B PR R unc 1o 4
manmmal . ator[l@zﬁa edplacAUBy &M @bmakiiag a®htomicCiaiRion akiunter igRAMS{ro@shaisatlic

herein, includes adnlnlstratlon of the agents described in a single
conposi tTh CbRass RO RAPPBhiNARY A SHRe FBPA SRS o RbPErIbAEERR | s

adm ni stedRdhars fRPRIcd &t dlUt QR tin LGRSEmIBMAIY) HetBGBOites LA 2ABbuA ardl Kyl ™

group refers to an aliphatic hydrocarbon group The al kyl noiety is

br an@hedlcutstategi dhsorahermbpdiments yehstigition ath glewtgium pords aeripiibdceditignat ed as
" C - Coal I |,

or opyl , ailﬁ}sé%ntarggé n;'isﬁ)lﬂﬁ% ﬁ?iﬁgeg%a’terg%g%o!ﬁé/ %tg‘t&?ty%%%cﬁ% Gtk Jx%ﬁplenﬁlg%x%ﬁtzﬁfzby exyl |

ethenyllmﬁﬂdpenmﬂmmdhby@¢mﬂuh@nwﬁs cyclopropyl cyclobutyl cyclopentyl

Zhay el el p 28w id, denSBied o iR e ?é{l%lamt?% refers to an amunt

chr omat ogr aphy, nass spectronetry, NNRF{HPLC gas chromat ography, el enental
anal ysis, IR spectroscopy, inductivel )y Cépled pl asma atom c em ssion
spectrometry, USP<231>Method II, etc) (R yandances, QA Text on

Val i dati on of Anal ytical Procedures %) nd 2B Val i dati on of
Anal yti cal Procedures: Methodokegy ( F?00208] The term

"acceptable” with respect to or ,Rponp05|t|on or ingredient, as
used herein, neans having no i sent” defrpr rental effect on the general
health of the subj ect being t ed. [002 ternms "effective anount”

or "therapeutically effective aRoBnt," as u fierein, 30refer to a
sufficient anmount of an agent being adni nRs gRed which will relieve to sone
extent one or nore of the synptons of the dfsease or condition bei ng
treatsed. The wigsdht can be reduction and/or alleviation of the signs,

synptonms, or c di seas r any other desired alteration of a

bi ol ogi cal sf?ab @8%”8 ge“ mB%VéPE?VE(EH%%ﬁ% for therapeutic uses
is the anDunkng%h&ﬂﬁw&Qﬁggﬁakhﬁﬂﬂ&QMﬂBQQﬁﬂg a conmpound as di scl osed herein
required to provide a 35clinically significant decrease in disease

synpt ond001¢§ dnseipeembetimgpeepsicialy ipdependeatly ydecigdolig hydrgggn or deuterium

2011/ 08 §§%ﬁ%§ | R Sin npl e, a prophylactically
effectlégagﬁgﬁﬁt e ?%ﬁg%fﬁggannunt &?F“ﬁﬁi sel ected based on the
particul ar patient and the disease level. It is understood that "an effect
anount” or "a therapeutically effective anount” varies from subject to
subject, due to variation in netabolismof drug, age, weight, general
condition of the subject, the condition being treated, 5the severity of the
condition being treated, and the judgnent of the prescribing physician. In
one enbodi nent, an appropriate "effective" anmount in any individual case is
determ ned usi ng techni ques, such as a dose escal ation study [00210] The
terns "co-admnistration” or the like, as used herein, are neant to
enconpass adm nistration of the selected therapeutic agents to a single
patient, and are intended to include 10treatnent reginens in which the
agents are adm nistered by the same or different route of adm nistration or
at the same or different tine.
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[00211] The terns "enhance" or "enhancing," as used herein, neans to

i ncrease or prolong either in potency or duration a desired effect. Thus,
i n regar woaoamnissnssi ng t he effect of therapeutic agentspPCThES2a18/0020264
"enhancing" refers to the ability to increase or prolong, either in
15potency or duration, the effect of other therapeutic agents on a system
An "enhanci ng- effectlve anount," as used herein, refers to an anount
adequate to enhance the effect of another P erapeutlc agent in a desired
system [00212] The terps "kit" and "artiP nuf acture” are used as
synonyns. [00213] A "ne olife" of a conp und ed hereinis a
derivative of tha COfypOw hqk|lS 20f S e ~oenpound i s
netaboll he "active netabol fers to a biologically active
derlvatlﬁe .,,. nd that is f the conpound i s netabolized
(biotrans qﬁ{m"netabo |ze \?Ed herein, refers to the sum

of the pr @ﬁes (|nc ng, but not Ilnlted t hydrolysis reacti ons and

reactions catalyzed by enzymes) by which a particular substance is changed

enzynes may produce\gpeC|fic 25structural alterations
Q cyt ochrome P45 Al y®Pes a variety of

*.i ns whil e uridioe/di

gl ucur onyl tg an f31) “catal yze Pransfer of an activated

gl ucur onkg-aci ecule to aromati oJs, aliphatic al cohols,

car boxyl 4 aHids, m nes and fr sumphydr Dgroups (e.g. conjugation

reactions). In soné?iﬁbodinents, conpoundssdféclosed herein are netabolite

to provide taurine abolites., 30Further information por netabolismis

avai |l abl e in The Rharmacol ogi cal Basis of Therapeutics, 9th Edition,

MG aw Hi || (1996) .0N41~gne enbodi ment, mnetabolites of the conpounds
di scl osed herein are|ﬂEb tified either by adm nistration of conmpounds to a

host anjEng tTssue Qﬁnples fromthe host, or by incubation of

by an organi sm T ,
to a compound. For ex
oxi dati ve and redugi'

conmpound latIC cells in vitro and anaIyS|s of the resulting

conmpoun 033PCT/ US2011/ 020264 [00214] The term "nodul ate," as
used herei n, neans 3 é&eract wth a target either directly or indirectly
so as to alter the a ity of the target, including, by way of exanple
only, to enhance tﬁe aﬂ¥|V|ty of the target, to inhibit the activity of the
target, to limt t heP activity of the target or to extend the activity of

t he tar qe¢166)Th ORd hbddiBehtE e pHARAMAIQ@IlY ac@ptabis 84kt HRhEEdmpdugl &M= t0 a

nol ecul e that interacts with a target either directly or indirectly. The

i nt eactPdils Hcl ude, but are not linmited to, the interactions of an

agoni st At oFELARATAT 1. addRd Bc IR CARA AR ls TndForsed. Nereln
refers t g, an enzZyne activator or a
hor mone [fmdl] I (éamnouncﬂmanld |ph@tmat:@1t1aalmg¢mab¢e yadts tetoof (cagr @ ompoyyd)sare

10r espong n f an._en enous

i gand ( 51zed agdgs%{lﬁedl here &1’?91?1 aﬁiﬁﬁloﬁ'é' n&l ésnts%eur P a}_ﬁg%ss %%t%t&r)re ﬁ binds to

t he sanamn@ﬁ&QQQﬁwn®@B@ﬁﬁ&nﬂWmuﬁern1"antagonlst " as used herein, refers to

a nol ecule s ound dlnln .She inhibits, or prevents the
et B AP die TS DEE SR L PAPEGHE SECPRREAT or i e, "Ant agoni st <
i ncl ude,phbthhacaitRalPiccbptiBlé Sfks tire o P& dntpord BNTAGAR BibddintAR; SaARet i tive
15antagon|sts unconpetitive_ antagonists, partial agonlsts and i nver se

agoni st <ight gigp 1@ithetis ﬁ%ﬁﬁstsfwgawlhbém@% Tesflaphsnyl asetigadidmedrlesstcsiss at
the samgsby nelishfie SinbEdifndfit | MRy dPoilyd- m’éﬁmkgﬁqeﬁynqeaﬁraew%s béend @hAaaRist .
but without activating the receptor Non- conpetitive antagonists
(al so kresisn oasthat dlkdtestei ©- gaﬁhﬁlgp@i@r,@r@)yl tﬂtfﬁdbltt:d catedietsd.i nct 1y separate

bi ndj;ng e e eceptor via
the B nd AP RERSBE, FEPRRE oS PRk Ach eS80 O L
agoni st shdresf (bgmbdmga safhecgimsunich tamsta@omtlaneﬂ 1mﬁ<;hemeslul t in a decr eased
affinity of an agonist for that receptor, or alternatively may prevent
conformati onal changes in the receptor required for receptor activation
after the agonist binds. [00220] Unconpetitive antagonists differ from
non-conpetitive antagonists in that they require
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25receptor activation by an agoni st before they can bind to a separate
allosteric binding site. [00221] Partial agonists are defined as drugs

whi ch, atwe 2givsm3seceptor, mght differ in the anplitueeTafS2ethe2d2enct i ona
response that they elicit after maxinmal receptor occupancy. Although they
are agoni sts, partial agonists can act as a conpetitive antagonist if

co- adnlnlstered with a full agonist, as it conpetes with the full agoni st
for recéﬁP@Pe ccupancy and 30produci ng a net decrease in the receptor
activatiog ohserved with the full agonist alone. [00222] An inverse agoni st
can have “ef

@ s @i ni | ®Coo an amm buNaBrhuses a dir@ti®st set of
v bi6heghred Q®3sonses Okictive rece i.eh
b&@igaa § can ha&é

downstreag

exhibit intrinsic or %ts whi ¢h not
only block the eff gcts of Q)g agoni sts Ilke a %;ﬁ ant agoni st, but
i nhibit the bag actl ty 8t the lteceptor.

2011/ 085033RG 2011690264 [00273] The ter n%te%%bj ect” or®patient"

enconpasses %annali. I n one aspectompsthe Amanmul is a hunarkemPetndRot her
aspect, the manmal is a non-human primate such as chi npanzee, and ot her
apes and nonkey species. |In one aspect, the mammal is a farmaninmal such as
cattle, horse, sheep, goat, or mnne I n spect the mammal is a
domestic ani mal such as rabbi tgydog, n Pne aspect, the manmal is
a | aboratory animal, includingwodents FapsS, mce and gui nea pigs,
and the |ike. [00224] "Bi oavail abilit efers to the percentage of the

wei ght of Conpound 1, or a pharmcewi y acceptable salt and/or solvate
t hereof, dosed that is delivered into theBgeneral circulation of the aninal
or human bei ng studied. The BePal exposure (AUC(o_.)) of a drug when
10adni ni stered intravenously is usually GRPRHEY” as 100% Bi oavai | abl e (F% .

"Oral bijpayaidtabi:Ith tnis stélﬁfa%m{[c@uﬂlfhg 1@%@1}@6{@&@ cwjﬂ@nh@mamnd 1, or a
pharmaceutically acceptable salt and/or solvate thereof, is absorbed into

t he gendrghoxypheny] apetiopridumetivt eiéer gpditiewant- P’ére?rbeé%ﬁ%ﬁkt fodFOYide t aken or al ly
as CcQMpaffithdufd ANTH GBRS i LHIEES 'h%!mx& QQ@&ﬁnypﬁ!n‘}P&te{?é ASMReG9N&RILS at i on”

refers to the concentration Conpouhd 1, ¢ pl asma 15conponent of bl ood

of a marhwed, 2-fluord-§-nifredeangaldeiade. had asm@bbl sabfﬁat buveoerembatingntsothe Bangpound 1
may vary fl | S, : t r y pect to
T b RIS Yy OSSR i el St B LY S e
aspect, Hehted bl WG6G. pl asnma concentration of Cbnpound 1 varies fron1subject to

Cime-to OB A el a S Do R MR Oy R B Pl o b AL

20t he pliagid@EnePRGRNiHAd 1ORhd UH&nCEJhéf@yﬁtl%éﬁ( Qhan)JLarﬁ awplﬁqg Qi BhhveA1l- t 0
subject. Due to this variability anpunt necessary

to constiarfiiesynhesisdPaMeuti Cail @gg éF‘F e%qq3v% 33%@%‘32' %ﬁ @Btﬁbﬁb?(d Yevkith-es

from subjogsty 98’035%6‘9@'% BAYEL26 ar) n Gy RDSAT BE AN 2006, 452239148b4:QN 1.
typically refers to the process of mbvement of drug fromsite of

admi ni sthuggsoer adf Aregeok G@e@dnbﬁd 30¢mrp.iBL111A2® Ih Ml lobdayesale| Tebphadher sit e
of action g f i S iinto the
portal vt tam o asisdoue 2K, RO LB, oo e S e s
concient rGteno. Hd@kerhaienh%Xb B.h08-66 UINMFOLi, ). ocd., pradres., émﬁcéﬁﬂbailon

of bl oo 2bria- ABEbFLaT 8RB sorsby Shavar i Gaf FRE PLl Skt asma

concentnmb?qmsq&op typically neasured in ng/m or ug/m. 30[00228]
Pharnacod%ganlcs refers tg%&he factors which determ ne the biologic

r esponsd®Yi¥eriored Lp 8liniter, dheraldohpde meigyer Gogwrpd B grvrgd & thy akCPkl%l t‘bf

action. I{rQ\Q@@J)mpd’dﬁamﬁ@&h@@ﬁqb&ﬁmeﬁt@ftﬁé Addrdl Beup RGERISd With Gduiglgt er m ne
the attai nment and nmi nt enance of gro priate concentration of drug at

a side droreweiidm Suityige 2@1@&)@56@3@@—1’1 ha gldehyde with sodium borohydride

include, but are not limited to, 1,4-dioxane and tetrahydrofuran.

[00173] Step 3: In this step, the alcohol group of Compound B is converted to the corresponding

bromide to provide Compound C. The reactor is charged with Compound B and a suitable
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[00230] "Steady state,” as used herein, is when the anount of drug

adm nistered is equal to the anount of drug elimnated within one dosing

i nterval wo=oiissep3i n a pl at eau or constant plasma drugPexassun®202500231]
"Treat" or "treatnent” as used herein refers to any treatnment of a disorder
or di sease, 5such as preventing the disorder or disease fromoccurring in a
subj ect predi sposed to the disorder or disease, but has not yet been

di agnoseqlvaat Rl §pt theadditiasyf @hosphogps ERE@aide. nig spe iewat)@lﬁ@néi thepebleor

di sease,soRefkis 1 2ldiRshbNiale devel opnent of the disorder or disease,
relieving the disorder "or di sease, causing regression of the disorder or

di sease,[01@4]ilaypmegcmbedimeits.i(mponuseds yparereasgiudigd én dhediedor der, or
stoppinqﬁhgge§ynptons of the disease or disorder either 10prophylactically
and/ or therapeutically. Thus, as used herein, the term"treat" is used
synonynmously with the term"prevent." Pharmnmaceutica

Conposi tigns/ Fornul ati ons [00232] Pharnmaceutical conpositions are
fornulatéﬁjg;lg/jfnvemgggpal manneoWsiNg one ok.g/re physichogical |y

accept ab € i g/cmapmésing excip s Jand aw@H i aries whi acflitate
15processi ng of the ad®dite, conpoyp@s Thto pPepar@lG opns whici® are used®
pharmaceutically. Suitable tec gues, carriers, and exg ents include

t hose found withiqRQHfor exa®d e;” Renington: The Sci e@sde and)Practice of
Phar macy, Nin th 8eb (Easton, PR.: Mack Publstgit ng Conpa®y, 1995);
Hoover, JoReNE. m ngton's Pharaa&gﬁkksal Sci ences, MackcBugunshi ng Co. ,
East on, Pennsylvarfa 1975; Liberman, H. A and Lachnman, L., Eds.,

Phar maceuti cal Dosage Forms, 20 Marcel Decker, New York, N.Y., 1980; and
Phar maceuti cal Dosage Fornms and Drug Delivery Systens, Seventh Ed.

(Lippincott Wllians & WIlkins 1p89), herein@ porated by reference in
their entirety. [00233] In sone embodi nents, f rafl_adm ni stration,
Conmpound 1, or a pharmaceuticall 9 @ccept gbky-®alt ther®of (e.g. Conpound
2), are formul ated by conbi ning the acti e gonpound 25wi th pharmaceutically

acceptabl e carriers or excipientssp3SuébNcarriers enabl e Conpound 1, or a
phar maceutical ly acceptably salt thereof (e.@r Conpound 2) to be fornul ated
as tablets, powders, pills, dragees, capsul%% &kggids, gels, syrups,
elixirs, slurries, suspensions and the |iKke, PBr oral ingestion by a
patient to be treated. In sone enbodi nents, for oral admnistration

Conpoundods]Bteral : phéatis@Eeenstive sbp, i SAoeptplbigys saployddrercenfle §-&r@no-Compound

2), is forpul at ed 30w t hout conbi ni t he acti.ve conpound with

phar mac éﬁ?t%ﬁ%}lyb%cé%i‘%@%még‘ﬁqré‘P@g'é‘P/dréié}é" pHERpeZgl ergig IHP¥EE directly
intooa aapgdusd hor administration to a mammal . [00234] In sone enbodi nents,
t he pharnmaceuti cal conpositions will include at |east one %harnaceutically
accept alPU7¢gayensgrand diarqbpn pEforage pyfcssiibed A SchepoliFrirrevide Campawid e

| ngr edi qi7hn L6 fEeABdimels. I RTAPE if AEMMATabdlih ARABRAULL LAl 1Y
acceptable salt form In sone WO 2011/ 085033PCT/ US2011/ 020264 enbodi nent s,
t he phamhaceageitsally ewepade sdlts teranif (4 2.iGroineded 2k as|desesibedmeSchérae daceut i cal |y
acceptabl e carrier, diluent or excipient and Conpound 2. [00235] The
pharmaceuti cal conpositions described herein include Conpound 1, or a
pharmsaceutically acceptable salt thereof (e.g. Conpound 2). In sone

enbodi nents, the 5pharnaceutical conpositions described herein include
Compound 1. In some enbodi ments, the pharmaceutical conpositions described
herei n include anmorphous Conmpound 1. In sone enbodi nents, the

phar maceuti cal conpositions described herein include crystalline Conpound
1. In sonme enbodi nents, the pharmaceutical conpositions described herein

i ncl ude Conpound 2. In some enbodi nents, the pharmaceutical conpositions
descri bed herein include anorphous 10Conpound 2. In sone enbodi nents, the
phar¥aceuti cal conpositions described herein include crystalline Conpound
2.
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[ 00236] I n sone enbodi nents, the pharmaceutical conpositions described
herein include: (a) Conpound 1, or a pharmaceutically acceptable salt

t her eof (wWOogo1i@ss@eund 2); and one or nore of the fol |l owcmgiS2¢ibp2dzender s;
(c) disintegrants; (d) fillers (diluents); (e) lubricants; (f) glidants
15(fl ow enhancers); (g) conpression aids; (h) colors; (i) sweeteners; (j)
preservatrves (k) suspensing/dispersing agents; (1) filmfornmers/coatings;
(m flavsh @“e@o) printing inks; (p) solubilizers; (q) alkalizing agents;
(r) buffering agents; (s) antroxidants; (t) ef f er vsescent agept.s. [ 00237]
In sonme enbodi ments, the pharnmaceutical conpositions descri hegoher ei n

i nclude: (a) Conpoo gr a phar maceuti cal 'y epttabl e @ tiNHher eof

(e.g. Compound 2); 4 (br a 20capsul e shel] . &n soneOknbodi ment s,
phar maceut i cal ~sQrpos t on® des@H®eqd her i'ncl ude one or ¥oFe of the
following in on to Conmpound 1, op, maceuti cally acceptable salt
t hereof (e.@N Conppund 2): (a) nagnesrunrstea ate; (b) lactosgs(c)

m crocrystalline c®l |ul ose; (d) Stb#cified mcrperystalline cellulose; (e)
mannitol; (f) starch gégrn); (g) silicon dioxide; (h) 25titanium dioxide;
(1) stearrc aci d; di um starch gl ycol atemppe el atin; (1) talc; (M
sucrose; (n) aspartane (o) calciumstearate; (p) povidone; (Q)
pregel atini zed starch; (Q) dr oxy propyl nethylcellglo e; (s) OPA products
(coatings & inks): (t) cro P ose;Piga) hydroxy Prg Bl | ul ose: (V)

ot

et hyl cel l ul ose; (w) calcid sphdat e [kh basic); £X)o gtone; (vy)
shel l ac (and gl aze): sodi um car bokst%e, ( ) ronel | ose. 30[00239] In
one enbodi nent, phay eut i cal prepar%E;%n use are obtained by

m xi ng one or nore solid ipient wt Pone oanDre 3] he conpounds

descri bed herein, optional grinding the resulting miXture, and processing
the m xture of granules after _addi ng suitable auxr#)arre if desired, to
obtain tablets. Suitabl &8 %Fents are, in particutdFU¥if1ers such as

sugars, including | actose, sucrose, mannitol, or sorbitol; cellulose
preparations such as: for 35exanple, maize starch mheat starch rice

starch, potato starch, gelatin, gumtragacanth,

2011/ 085033PCT/ US2011/ 020264 met hyl'e®4 Naobse, mi cr crg;[;;kpji Gel | ul ose,
silicified mcrocrystalline cell ul osBO*HYEr oxy®r o thyl cel I ul ose, sodi um
car boxynet hyl cel | ul ose; or others sugh,gs: ' rrolidone (PVP or

povi done) or cal cium phosphate. |f deghmedw di sithtegrating agents are

added, such as the cross-linked croscarnell ose sodi um

pol yvi nyl pyrrol i done, agar, or 5a|gkﬁb§7§&hﬂ or a salt thereof such as

sodi um al gi nate. [00240] In one enbaodi ment, g% gw nposi tions
described herein are formulated into any suit PUgds Y %myg‘ﬁﬁwp cl udi ng
but not [bi1ms]tSeeb 4:0n tHaQUENUS\D Faktich s pesdso Rl tsothiol noiday nctcxﬁmgﬁncﬂ o s, fast

melt formnul ati ef fervescent for ation | yophijlized fo
Tl et o SOz athpdaent; 4 Jectoos A g ¢ resed G b EAPla wbRe: SRk item-2oai e
t abl et s, prégaRehRUaROWESd at (L0 fﬁh@pﬁgcnﬁat&?quﬁiupm sulitb1E BRIBUL Adde@RSthe [QABRAL] I n

further enbodi ments, the pharmaceutical conpositions provided herein may be

provi dednaeme erbedimery thanitallg solyens isdetrahyitofiran. els somg smBpdimgnts<he vi ng

tabl ets,q Myt hRL & SR 1BFiG] tablets, or enteric-coated tablets,
sugar-coated, or filmcoated tablets. [00242] Pharmaceuti cal dosage forns
can be flbMAYlSered I thisstera thegtitpo gioupref Godsouaddp Earﬂuprd)withmwl@amnémg ety of
drug rel r.of.j | uging.. i I rel ease, e, and
del ayed (rﬁg %ta) et néém Oungl‘aEs grsl S(igrf'e %@0%6%&n ad ?‘?%5%1%35 (‘thglugp rev ltgn OmA’r%‘dgﬁ?er ease
af t el draggveaadihdhatceslr atdivbleyolvenht, anddelr-tiaicthydindazaine offin sbinﬂemlbad;inmars,sthd (i.

e R e er DB BB s RO SHE BRI ol case

i mredi at@konk.ol | owi ng drug admnistration (i.e., inmmediate rel ease).
20[00243b)ln sone enbodrnents formul ati ons provide, a therapeutical

ef f ect | JMIZMSAAEr copdibprryatitig reductign of nﬁﬁagrﬁ%éﬁﬂné’a‘ﬁ inglude sy Ia%rtaltéamfl

t her eof tfl@ll&‘ldqu @Hé%&gn&) of h?ﬂl@ghé Qg‘valyftlg 'hy@r%@ém{l@n us@r&cﬁallédﬂﬁ\ﬁ%’-car%c e a
week, three tines a week, four tines a week, five tinmes a week, once every

ot hels da(ﬁawo,rﬂzéd 3. da973)t(0rrgc§3aah dagll. (Mplis:d0) plagnum bxide. «rikeney laclti:é%l(etn, . d.
adninist i | 4.0, t fo Rrgvhdes a
therape |ca *”?Q@?t]@g5 s ?ﬁmfmgggonpgu%@ ?&JofkgH% E&%£F U?r%ally

accept abl e salt t her eof (e.g. Compound 2) enabling once-a- day
adm ni stration. _3]-



[ 00244] I n one enbodi nent, Conpound 1, or a pharnaceutically acceptable
salt thereof (e.g. Conpound 2) is fornmulated into an imedi ate rel ease form
t hat prowoesiffisso3dnce- a- day adm ni stration. General |y spediseoig/ocaane w | |
desire to adm nister an anount of Conpound 1, or 30a pharmaceutically
acceptabl e salt thereof (e.g. Corrpound 2) that is effective to achieve a
plasma | evel comensurate with the concentrations found to be effectlve in

vi vo forThelidls Told (537308 Bftlect ol & ol o: é#¢)esadiugn hyfsosyifae tRedemppaét T-

[ 00245] Iiéaer%%l?ce Ss"FediIPgS sﬁ”@%ﬁ“@ol% 699, s@dﬁﬁi%ﬁﬁ‘ﬁl@?&My@ﬁ;‘gbﬂsﬁﬁ&‘e%ﬁab' e
salt thereof (é. npound one or nore excipients are dry bl ended

and conﬂqﬁé@s‘fmﬂﬂ) ﬂtl@fl@ ‘ﬂ@élgm(g @hloaée andsmnebl et havi ng a hardness

2011/ o a0 ABCHH B Sob IR b £t o FRRRAS L AL BN R bout 10

m nutses ,tr1h1e8151atémlnhlabm|ﬂn §£ﬁnemnnhﬁdesqntd é&sreatchmns cbrpet w210 GonqpuotiadE, 4 ess t han

or ) ess YU S0t 50T mRGRAE i A SRR Rl . T RBFoby T ol easi ng

t he ConpgtbadinientsOthe 3uiRibds ssBeALE HRBlokdmakme Pl sdollinidie! @kuil®ldbase
Compound 2) formulation into the gastrointestinal 5fluid. [00246] In some
embodi mentrSthaREnghar maceut i cal conpositions provided herein in an

i mredi atg) kg RESE 1HA82AE, R IALBuS BPARhFodll FriehRRSIVAG Bele dafRtylidRM. 75 %
of the therapeutically active ingredient or combinaiion and/or meet the

di si it ednaemepmbedinirasglreactasns ehaegsll mevhdransponad Fi mviteblasevenspedaaiiteblsl et s of

t he part I the 10 tablet
core. - ade St A by B BRR B e e P R e b capei o, )
| mredi attetrahgdr@asm ptwhanak?admaml Immmwuodmmtsg ﬂnelsunebbledmpfslalse@umt abl et s,

pills, tions. mders arti L cl and the |ike.
Poozay) et R e N RS STt BBl e PR Bl ne el oot d
on the tgfaasg sliép &gﬂ'ﬂﬁi s:ct&p hhet(:ﬁrbgtéfllib MMJ_S 20i11nd o(ﬁjs o@ﬁﬁémﬂlrmﬂeubdmmI I Iy

B opBr ¢ IEGORT el S BT BERs U KA B g Rk pYSHE S THETLde, e. g.
bi nders m§’d§@%ﬁiplagncﬁ9§r[& Sdiudi I%Id%xﬁ’&r ah k&he ageitfidentS, ithd Jon@nBERRALS is
surfactants, solubilizers, stabilizers, lubricants, wetti ng agents,

di | uent snethina! endectrahydrofirap dngpmpembiediBentiat apieew speaskydrexidsol i d or al
dosage fq r wHer I e i aid
in plug ?or%n%%%&?m}%ﬂ%gﬁ&rapgﬁ I ntteolglgéé ?@g%@ éwél ¢ feg@wégg%gg gg&%ﬁ% 20f or
t abl et ftorxahbege sohvents nath MABE| rBletrhletlmablvarmc@mpmomgnatm attC wittl erclear
conpjession and help ssure bl en pr.i.or jon or fill
st T 00040F N T R REREr AP TR h M P e ke I BRI bt

st ar chesslurstigditsred pou md@hnﬁ w1ﬂﬂiebuha sad éien ideicd fol MnaaItlwdlgjﬁ.eT}ﬁsmbcm

m crocrystalline celé se, édro%@?opyl nmet hyl cel |l ul ose, | actose, or
sugar al%CBHBFET FRYUPRIAS] itergj or maltitol. In some enmbodi ments, the
25bi nder[001§4]WG&@%&@BWEmMﬁMO Hﬂulslﬂdnﬁﬁﬁcd AR iQiaaioBaidor Wilie bi nder
is hypronellose (e.g., Methocel 5&00250 @%gneral bi nder | evel s of
20- 70% &¢ @tonﬁs@ﬂwaﬁm%m@ Crupti @%wb/éd qpiang apbei addedpid ithan wameed agiinder usage
| evels | ek BhochOTIBh R ORS o aEd 67 MORURAES0-E! AGHioRARBIERSL idn aliRl o
granul at i on, I"er conpact |§ or usage of other excipients suc

fillers foum e SIUIYIS'eIFhe metesalas fiseb ded ma@ebmfdiélﬁpta{me%til}m bilglersongerigent s,
and/ or vj teri a r t he

i 1 usi SR B IHAS, R NhHEER T GlhE! Fad R ERREPhS 'S on
met hod q:rrodalmp“rddethnn llcﬁf&mrpbuﬁchhodl ments, these agents also facilitate

the effectiv sof a coati r..ero g trix .
2011/ 0p DSBS Tt R oSO B oy Ot e aet jlres Syt pubsigpecipan
CONPASi tdc@Bnd/Bepte kbl bt IS ES cARtalncgbleR!t € sufficient bulk for
homogenous bl end for capsule filling. 002531 The term "di sintegrate"

i ncl udesw%éﬂh‘\lfh?églmhgélaﬂﬂml POFF introyn dhahemen &t 3.cotfer al¥kaster #5r m when

cont act E‘c@nﬁé‘mﬁaﬁt&laslﬁ Ed?hé‘érﬁ@dd'irﬁé}lts ot} Syl iRIER @iy @ReRASHoyRsters,
disintegrants” facilitate
iso-propyl esters, n-butyl esters sec butyl esters, tert-butyl esters, and the like.

[00187] In some embodiments, Compound 1 is treated with potassium hydroxide in a solvent to

35  form Compound 1, potassium salt. In some embodiments, Compound 1 is treated with lithium
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5breakup or disintegration of a substance. In sone enbodi nents, one aspect,
solid oral dosage fornms include up to 15% w w of disintegrant. In sone
enbodi nerwe,201i85@Bsi nt egrant i s croscarnel | ose sodi um PChH/UsSp@ttioen26aspect ,
the disintegrant is sodium starch glycol ate or crospovi done. [00254]
Filling agents include conpounds such as |actose, cal cium carbonate,

cal ci um_10phosphat e, di basic cal ci um phosphate, cal cium sulfate,

ni crocr Q@/fi%ﬂXMeﬁ%aé@w% (o9En Compopnchl dithjedal- Ingese cabadimgaiet ¢ eprand dext r an,
starchesg tr@a[t&%iﬂ%dlélhﬁq&dl%&ﬁ@ Ga soﬁ%’i 3@rm @L’)lntp&%d’ cél%ituint @k, mannitol,
sorbitol, sodiumchloride, yet hyl ene and the |ike. [00255] In
one as pd@QISSJtIhéomq‘: pinbodiingnts, ébm@enf{ blsqreaWd mﬁWnyatOéiyxylarmnam fedventiopect ,

the fill i r t he
fter 1Sl BROPohibesd 101G GRSk SR ud MyRRabISinaeREsbLD 00,
sor bist ol gluc[a@ﬁ%ﬁ]a s@asit o fannekd mmalspdnﬂnngdalt sintshme embbdimehts St @npuuhd $écr et i ons

of a su sal i v f suypj ect after adm n ration of a
conpost teaaabh P nerBr o BriRe S PaAR e BE RS GH val ent o
st omach Gagfoahd O’ trdafbdlvithesis(h@drgxym@Ry ety limhde fid albdvdh@id fagn sien | ar cont ent
and/or pH as stomach secretions such as a 1% sodi um dodecyl sulfate

sol ut i orfOBFSPON4IRE i1 sol ution in 20water. In addition, sinulated intestinal
fluid (YniTke)im seie %H&ﬁM@ntP @)?r%ﬁﬁ@l thfefa%a vadhsdr &R tin ml@en&o bRPdR7]

Lubri cants and glidants are conpounds t hat Erevent reduce or inhibit
adheldi orrowespopdiag padi Iopomaembedinents, (Gompgend s peieerted sathi iy iala sgysatde f or ns

i ncl ude fglqﬁ) ©0 about 2.5%w w of lubricant. In another aspect
solid ora gltgscggés%# |tlncl ude about 0.5% w w to 25about 1.5% w w of

| ubri camwl n sorre errbodl rrents the solid dosage forns descri bed

her ei n in.the ormo n ng, a iate release tablet,
neret . o Db AL R SRS A AR R TR Sl oS Lo

t atl;: et, pazelﬁuﬁmfyrtsdll@amg alguitory g.ulﬂaﬁa}es Rk g(ﬁ\&b#nﬁn,t re@ubteﬂ%uﬁllefimeﬂ taggeRtiedn

t abl et i si ntegr tlon et, an, effervescent t et, or a

capl 1ét) to gs SP? Magu ‘iﬂ\ﬂ‘g%' Te5tige I(é& ﬁg&gp ?qs ot Bﬁéﬁ@@gpﬁ&}%@mﬁ%‘l

di spensable® cﬁ%@ﬁi\%"ther%euﬁ@ agefnfseMéﬁ%s: et exﬁﬁ)ﬁ@eﬂh): amBuit P fldldRalsoRehiudkirg bot h
soft or hard capsules, e.g., capsules made from ani nal - deri ved C(I:]el atin or

pl ant - deielrrgdygoNirefeped SC%‘fﬁnFSri‘P@ ogedpafiaresrityble £p5|upiindiNB dpcdliténg an

mul ti par I r 9 er

enbodi mectr(])'%1 %gérﬁ%gthgﬁgggn%égeag{t?g alfcgﬁlg @att 0tr L?%%ﬁloglgwrsﬁ% dg EP %%?11 %? b oé\;\der I n

35sti || th¢ harnagivhddiammerse oh hbrmazatnaneﬂTq:al:laicalfRﬁqnud:rattnts)for nglstmttohef f or m of

at Iet |ncI se tablet.

adai i orereeitfaP facips e 4 M Bivs BulePRofk bl SO S ni st er ed

as a si r@(ﬁdewg@narermnspml tiple dosages. In sorre enbodi nents, the

phar maceut i c fornmulation is adm ni ster or three, or four

tabl et s. [Oqlﬁﬂ%ﬂenﬁﬁr%%oﬂﬁdaﬁoﬁ%rﬁ? %‘assg%ﬁqﬁs &8%‘3@‘65 #1g fgwic and age to beg ) et s,

ef f er vesseiabd.tahk etssive @ dre36RBRY e lindik iR LERALBE thYmiHukichge 6ompound 1, or

a pharmaceutically acceptable salt thereof (e.g. Conpound 2) with one or

mor e phdherareati pecal- (dsse P pplpits are solvertivih by texisinetratiel g 65 lopicbrisk hen

refejri rlﬁn%aﬁ hEaﬁlﬁlSBatQ%J‘cQAs%%hﬁé éatté tﬂﬂﬁhaﬁar?fégp&%qw&me b#gh%ﬁ fRant that
t he Conpound 1, or a pharnaceutl ca y acceptable salt thereof .

Conpoundﬂ@eSpadtl@g?ltle%lnaeeotdxlsms‘@@@s evenly throughout the conposi t| on so

that th i i eadi | 0 t equaIIy

ef rect VAR ds A ke AR TR o3RO bt B0 KBl 0

enmbodi rr&hxthlorbé’thanenﬂ,ll-\dll(ﬂhlltﬁbethmlbianddslag-&'ﬁ:hhir&mha'nﬂc| ude film coat| ngs, V\:hl ch

ermbodi na S HAGRF o ot SOHESrE hARFIC DR By "t oRbEbrrar Pt ques.

[00261] 1ICoaNEREaRAL, dﬁ&m&h@mﬁﬁ, 1,pgliteBox y8thgne, NON&liREthAacadiinal,Non of
met hods: (1) dry mxi 2) direct conpression, (3). mlling, (4) dry

or non- &hiEbyLorgrRYdn éﬁrda%an% )etb%tyef@?%lﬂﬂaflqrﬁ&lycqiffO(rsﬁmlﬂw%we See, e.g.
Lachman gimall, 2- J&ﬁoﬂ;@ﬁgﬁa{ ra&qylﬁ’ﬁ@pﬁet&ﬁ bl RIUST&LR NPrh@tB?ﬁ?Wolfd%%BG)

O her net hods i nclud % spray drying, pan coatin granul ation,
gr anul atriitsemethdngi Imrzleu 0t laggrt@tyalmmoimge dsl Z:tmhlon@tf(e@e gnd xyMgnest er coat i ng)
t angent i i ik

aroent 0oy 98 SREANLD0 LPRLE MR Lag ROl Ml

t he Iul Kubineh@-butanol, butyl acetate, tert-butylmethyl ether (MTBE) cumene dlmethyl sulfox1de

npact i ng
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formul ati ons descri bed above. In various enbodi nents, conpressed tablets
whi ch are designed to dissolve in the nouth will include one or nore
fl avori ngvagentsso3Bn ot her enbodi ments, the conpressed Pablusei1med2b4 i ncl ude
a filmsurrounding the final conpressed tablet. In sone enbodi nents, the
filmcoating aids in patient conpliance (e.g., Opadry(r) coatings or sugar
25 coating). Filmcoatings conprising %)adry(r) typically range from about
1% to abdiinolsothyacehis. ethy|cgier. sevg frmatenfoppisaride %‘P é ¢.conpr essed
tabl et's jipedgidis .one rr%'fhy'lrﬁ’cfe?ateeéCrhé%hﬁrltl§utax{o@Q@éﬁ]letﬁ&l%ioﬂ@%&ﬁylﬁb&tﬁr e
phar maceuti cal ositions in filmcoated dosage forns, which conprise a
conbi natkemeo}maﬁhngbmrwenqlr@n@m‘: dritentappl, épmmnmz:emmam Hrypyé@@ﬁém ablle salt,
sol vate,tet% ﬁ)lroglgglyg t hereof; and one or nore tabletting excipients to form
a tabl et e usi ng 30convent i onal tabl etting processes and subsequently
coat isng [Ddlesldtn's&lual‘ﬁhhzem&bi &tive phiapmacaticdd mgperddnﬂltso(e\dl’ls) srippatedrovetht i onal

granul at i on or _exa r dr Iatlon W th optional
Qo natTONEBRrT el iorE iR er Thend et BRI AisBRe BHbaHE E oat | ng.

[ 00264] drahutReking kRYhided. hpprepm@mecnh@bmswwrﬁadr tRdyROBEit bOABIsinthyent eri c
coat ed dosage forms, which conprise a conbl nation of an active | ngredient,
or a pharhatetheyield oy dafe%la% Q@raéteglsg%ﬂ spch syl domms Puiy g P HEY eof ;  and
one or MR b8! RESHEVGPRlal @kibAIParaiefe R BB L Pk pHRessl N an WO

2011/ 085033PCT/ US2011/ 020264 enteric coated dosage form The phar maceuti cal
conpdsi tIMUAE laseme @@W@Q@Saﬂémﬁ%ﬂl@ﬁz@@mébﬁﬂg wilts PhgomreIndilermpris{ 40265]
Enteric i i f cid but

di ssol veq%gﬁdd%m nt %rng'?fgl%leﬁlgtaﬁéﬁ%i{eos |0%39ﬁ5§8%g%2?§?1% Otg?eo specl'(t31 t he oral
solid dcr@angesa‘ a)remddalauioosteadf ahaer@mn solmcﬂt(jﬁiénamrn@ﬂnmdimem@abmp@(ima)ns Enteric
coat i ngs, i ncl.ude onﬁ Olr ng. . se ¢1 ése acteiate pht hal at e;
net hyl ~acryrate’ g(?WP‘IH@ acPH”@%%BelsﬁfiF‘% AMouRLRha 8% e RSP Qe ci nat e:
hydr oxy ep{mayﬂenmethh)okgaﬁelsblwbﬁxsea phshakatent. Ihydﬁ@&yibcmimmtb t]im(tjlaysB cel l ul ose
acetate s cci.nate Eiﬁ’ety %rrel | ose acet ate succi nat e) IE yl acetate

pht hal at8 eﬁf\ms)lect Cﬁ@ PhogEquRgoPy e Qf ﬁ@ﬁlﬁa&lfiyﬂ%ﬂen% Holtol m@ﬁer s;

et hacr WukdmoR 6 é‘c@ﬁfb‘ VB uRy Infefiyi Mh&s&n%@cﬁﬁq@thgxmﬁok&@ cR4G6l aale and

pht hal ate version); yrol maleic acid co- po%mars pol ymet hacryl i c

aci d/ ac r%\yﬁta@ %tb:fl@ﬂ@b;s&lyyf%matehfyam@%y@t haprangti lutyééqqtalﬁ dOprophit 34 a&s e

hydr oxy RN i e

ot anyar amteTEp ot hoiFL | LARG AR BE) RGk! RhSin PRLLIL IR AR

coati ng prspaaolcpmtamgl puttarwlh laﬁrmmlbbﬂ -prgmahbl, poaplsyttete, pdltttethyddobmah. Iyr anul e,
15payticle so t dgesn' t | ve unti | reac

el | e Bt far it a BT e Br T Bl S T R L B e
by a sugﬁltylmetapleﬂlgr;, hegtaeisopyppdel, bedehawilal in covering up objectionable
tastes or od rotecting the tablets from oxi datiqn.. 269]

i m codtuie aa et S aREgh et S Py bige o b CovanEg MPCHEE ¢ hi n

| ayer ordefdclaBle@nodnt c#@n WeaBics6RE#DING 0B eRIbbdinents] thinA0stdongduhdiFisude, but
are not limted to, hydroxyethylcellul ose, sodium carboxynethyl cel | ul ose,

pol yet hyPee gtk Compoemd Anla sewr cubedBcas dhaprgamnsHutiise Cls hioksat i ng
| mpayst s [Bdiﬁs]%ﬁ%ﬁe go0&T @l s AN @R éﬁﬁhéi 'is%ssoaﬁm?dééﬁaﬁotgs@ﬁm 39 1icvdhi R €

conpressed tablets are conpress t abl nmore than one conpression
cycl e, |qat§iummlsaitgrrﬂaalye@meulsaitaaameomumanld cpolelwktmotenlat@} dl@trwolm&ﬂmemetsabl ets.

In sone 15 t

[ ndepend%&?%gém coat Dagf“g n%nggaef fi %%d%st(ﬁrlﬁgé%\%} | S|hﬁ’§) én % aL|lﬁ|bn for
fast, acirgiuee sazli ealszem(: galgIn maadpqpt fpifiecsd 1t ©F €pmp pHAA7O sbchum@aﬂe enbodi nent s,
t he phar mace rovided herein are rmof a

t
oot Do S dh el o BRaBEE i R e somar CofhEn 2, WSt or | o

rel epse coﬁ@ﬁﬁﬁ@n EdnpRis KOS @GR tab @ i duidt YhoBRntthe i REChAT aelers, WherdighRase of
the acti ve ingredient(s) is different fromthat 30of an i medi at e dosage

f or m wheSRIVERtdS $Jeckidni 4in ateitned! - 2-dBpRth G Pibans: aqetonidlcgef8¥ 6t 6r ns i ncl ude

del ayed-tsr YU SRISH metiRhOl, OMYRA- t%h'eg taﬁd A8 fbpanfUin3ahith& embbBehehi £ -
targeted-, progranmed-rel ease. Tﬂ har maceutl cal conpositions in

cont r ol |cetppsitiesemgusiag e omppyng %W@e@n@bapmqamongompws pdetpctatile amdiufti ed
rel ease i .

cont rol Ioce}g&% ’@&@q%emg% @glggboggﬁiqdl ngti)rhf Iﬁlrﬂja{(ﬁ:r eé@gm ewoqg) oliitns

mul taspardoinpuibiag €oopntnddl, wedre8bthe Heag @ ldauowe of sqlva:m sxczshdragebme%@mppmant eric
coatings, nultilayered coatings, and conbi nations

-34 -



WO 2011/ 085033PCT/ US2011/ 020264 t hereof The rel ease rate of the active
ingredient(s) can also be nodified by varying the particle sizes. [00271]

I n contrawO200/i85038di at e rel ease conpositions, controll @edTASREA920264
conpositions allow delivery of an agent to a hunan over an extended period
of time according to a predeterm ned 5Sprofile. Such rel ease rates can
provide therapeutically effective |evels of agent for an extended period of
tine ande%srﬁ@nébwﬁp%pﬂé Igss| b put Py aﬂnolﬁSSﬁﬁ%wﬁEfo%%awemr kaybisdbouigych

| onger pl%bb?ﬁﬁ 19§stﬁm%ﬂ%O%b&VbIdl%ssftﬁinaﬂ%ﬂﬁ’ldo%ﬁf ent benefits that are not
achi eved w t he corresponding i medi ate rel ease preparations. |In one
aspect, Cextgindlerms| r el ease conpositions of Conpound 1, or a

phar mac e effective
D01 evel Spcss BERRRNAEL TR IbLEE TR RLOK e R ELAREHERERE I D o de o
| onger p$emﬁdumﬁamhamnnpmnegwahﬁampmngenﬂﬁmﬁﬂIQ¢uﬁ%bamedﬂmebeasﬂ1m§mused
her ei n refe s.to H@s deI| th rel.ease can ‘%f”ac?o | i shed at
some gerfB?cé 14O P EF%P %SIP%“ ‘”F 8“?Sntaestailn QadtePe i stal to

t hat V\hltﬁiférémuin@sbtmeorﬁle;&mleaﬂyl aimltdssutt&d;visé Urkek ethbadsdiagivattd comlcanahl
rel ease alterations. In sonme l15enbodi ments the nethod for delay of rel ease
i s coat iAGNOdAR MEBRPRTERSCPHONME. B LEp profede chegnisiys grganic SEHkesihi ckness such

that the,gmbinfsg C@@Jmmﬁhn@m RORniglics 88 MRrhiolddS, WRsh iR Mhestthd @t arb | Ui ds at
pH bel ow about % does dissolve at pH about 5 and above. [00273] In
soneloentﬂﬁmlwﬁtlﬁthlﬁ Pﬂé)llsﬁa}ﬂnﬁlééﬁﬁ‘ﬁb@r Besmp o1 ropslessseiddddlFTiviseein is in a
nodifie ol kol | ed
rel eas e@g@%@g&%g géejéﬂg%?hﬂ afugf?l%a W&?Qg’ ﬁf(f:&c op eﬂicggso?ngg&{ ?ﬁlfl(fqg(g%br ug

Del i ver yand “Molude®’, isMat hindingt z ed. VVIey, 1999) [00274] I n one enbodi nent,

th h ical . t d.h i
D o B SRR E Sh CEtaT e o TP Al i e
wat er - swath &l @rrieef dillieftl @abilifer &ndpufsir@ a@aitysfﬁepdﬁdmg I’agéﬂﬂ,dhiagerﬁl)gfﬁgbﬁt &tC.

e o e
Contr0|h@ﬂnﬁﬁk@@ﬁﬂa@%ﬁ&ﬁﬁlH@@&Hﬁﬁ&t%ﬂaﬁﬁ&ﬁﬁlﬁaQﬁﬁkhﬂgmﬁﬁm%ﬂﬂhuﬁo drug is
rel eased in the stomach, £00276] The phar maceut | cal conp03|t|ons provi ded

her ei n rgsePEblaRxsipicaEd cichtouniteridoghigh de setrgbyantiglly ehrpgaic the slayeds or ns.
Unit-do G2 nits
! 1&9 E‘i?vltyacﬁ desed R%@gﬁtg%ﬁgtﬁ@@% lerlmfkyg'la hidvis %1&%{3 pacﬁ)aH '

sui tabl e nlnlstratlo bjec S an ged
i ndi vi dual, Itly: raaem@ iskavovimisered tthren mdividugbe tthawh t4us thg siedasoattlabiodogacal effects
R e L e T
phar macdutémtahedcarri ers or eXC|p|ents Exanpl es of unit- dosage forns

i ncl ude i ndivj dual | acka d capsul es |t dosage fornms may
be adni dP“&P@ré&Wﬁp%ﬂf‘g%“t@P‘d méFe E’FE}F tqrp&&ef%%%%’&?w BRI R3f PPYIES gesc?osage form

i s a pl ufegitddttiologicdldemtiiyCaldediiel prapesre an EAHIBmPREKAFE AniAPI & CMPound 1.
2011/ 085033PCT/ US2011/ 020264 single container to be adm nistered in

segr egatlBgompembeiiugrfe andrihis Exappind 3. Srovidadicrsinels g agflye rhameseutisel ude
bot tﬂses 19gre&1@1§{|(gp§bgﬁnr}%ﬁﬂﬁql &Sphainq)sg;glzt?chllg/ Hed 15‘[ E sariedb t éoﬁ})&ﬁl%§r

conprising t 1, or ‘a pharmaceutically acceptabl’e salt thereof
(e.g. Conpoupdit2pf grostenthart $Q%n§r@é%¢lnant$é% lgecatsi thaaB@%f gneatgﬂ thae?d %.@r&iterc| ude

one or RLEANIIRE o6l LG BLETKS, BUTLAVEES o AALE gl ebod: ent s

al so conprise suspen |ng i'S"bulk blend is
uni form s}be(ﬁﬂdbﬁiﬁb’dcﬁiﬁdﬁs provided hereln is an actlve pharmaceutlcal 1ngredlent (API), Compound

2, with a purity of greater than 80%, greater than 85%, greater than 90%, greater than 95%,

30  greater than 96%, greater than 97%, greater than 98%, or greater than 99%. In some
embodiments, the API is solvated. In some embodiments, the API is hydrated.
[00203] The term “pharmaceutical combination” as used herein, means a product that results
from the mixing or combining of more than one active ingredient and includes both fixed and
non-fixed combinations of the active ingredients. The term “fixed combination” means that the

35  active ingredients, e.g. Compound 1 or a pharmaceutically acceptable salt, and a co-agent, are
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into unit dosage packaging or nulti-dosage packaging units. The term

"uni forn nmeans the honobgeneity of the bulk blend is substantially

mai nt ai newlodoriesgo3Bhe packagi ng process. [00278] | n sti IPCTAShEN/020264

enbodi nments, effervescent powders are prepared. Effervescent salts have
10been used to disperse nedicines in water for oral adm nistration.

Ef fervescent salts are granules or coarse powders containing a nedicina
agent i rPoth gnyinisiesed ip & patisatmpianegpho e Brmobasinglesntyrpdazee, Theitem ¢ aci d
and/ or t-aph &kbfcAMifbtiohOReLRmal AR a@ﬁ@éﬁﬁgreglen@r@é)@oﬁ{ﬂogﬁﬁ phr § he effervescent
granul es descri bed herein enploys three basic processes: wet granul ation,
dry gr amipmndcerticadadcepsptde saltThed 4 epsigsnt, arstadondnistercd seaipdtignt askyepatd@pr epar at i on
of nost t | t hough
These. mst Ao e P LR Patb BN et SRS PR LSl i

f or mil atlinoirss whéremfstigr adnsiostitionprd sded e ffectivo ddl e et dlertwo icomposmde hﬁhdbcmbnt , are

[00280] TA=aHEC R bBar fasaleo SGRE RLeghef iy cparsrons aRrar BFEOTady "

oral ly idtldidgrepidsd-fit 20capsu|es made of gelatin, as well as soft, sealed
capsul es made of gelatin and a plast|C|zer such as cherol or sorbitol.
In one dM38HiTherierm tpharmsgeicpl ompayEen deferdA e AR noyed {-+fr edi ents in

adm xt urﬁamgc&tfcbw @Jceﬁh@@saﬁtsanwgﬁ§ﬁe tHRIJAA Q¥ it o‘ihb@ Rh&SicHitBM ?Bﬁ'e%ts and/ or

| ubricants such as talc or nagneS|unlstearate and, optional stabilizers.
I n ofe exvisadicresitbilizere dbwﬁa dlﬁmer@@gawn@ssuemﬂmgﬂg@% thighening agmjsf,edu ent only
Wi t hout g ﬁ B{soé}@'THe%ﬁ&ﬁﬂa}{&t AN gbﬁméfa ﬁl& A8mEIRQHLAE the c&ﬂ%&uﬁﬁ? 4
capsul es, e act’ive conp ounds ar 'Ssof or suspended In sultab

| i qui ds,msmohl. as fatty 0|Is I|qU|d paraffln or liquid polyethylene

gl ycol s Zer. s n_ ot her
arboai manelsr i Bien e RBfo FERGT YT 4 L et R RS PR e e
capsul e thsagnalde@nbel] Wmduegleocforﬁﬂmemoﬁpsmlae:omnmﬁeﬂneﬁra@p eVhthe @Rk aidks
sprinkled on food prior to e t|n %?0 81 formul ati ons for oral
adnlﬁlsﬁﬁﬁﬁl%ﬁmgﬂﬁ Fﬁsﬁﬁnwﬁw %é%“% eto, ?%r such admi ni stration.

[ 00282] [bm %‘oﬂﬁfbtfé‘fs tPIFRAR U U &RArb b0 fidUp . Athe QNS AbRGPKOVi ded
nmpou nd

conpr|5|ng ,, or a pharmaceutically acceptable salt ‘thereof (e.g.

c:orrpound)r%)ch%atréaghtlcwg{Or@ﬁ@wd%qﬁksshgﬁ@mag@m @ﬁlggaj%b@néi Hgaliglent ongr or al

adm ni st

2011/ 085% ] % y& ag{;f r?l n’%eﬁh ﬁrrgp%% on’i %Pyl Y)\Qg\/\dwbugné(?ﬂotrm%r anul es
for sus pemsd (anpeatyd mmmtmm zotalvleeylwlbfh buengly 9yca3p$my$tca¢it>li>wll gyclopiefitgh, m
SUSQ%HSH;Qbhe ? k eie [00283] A suspension is "substantially unifornft
when i t P RSt onogenous, that is, when the suspension is conposed of

apprOXIﬂﬂneﬂyIkhﬁmbhmﬁmmﬁﬁQGB@ﬁamiﬂﬁmﬁﬂﬂﬁbﬂﬁ@hﬂﬁﬂﬁeuﬁﬁgﬁmﬁﬁhﬁﬂﬂ@ﬂeutICal|y
acceptabl e, salt thereof (e.g. Conpound %% nt throughout the

sus pensu%ﬁh?‘ﬂé%g Cﬂ‘é&‘i‘f@i‘m&é@ghﬁ P@glz)%”&f“%’i‘ W@Wﬁﬁr%ﬁ%ﬂ%@ﬁw Yorms for
oral adrdidhhehtd] ahdlfiks, B SpcRAGLROMS iRMERRNSERAPRA PlasiO Broffid @RS 0B BRI ANS .

[ 00285] Liquid f or mul at'i on dosage forns for oral adm nistration are agueous

suspensi ons22beMrded Heetey Gril gmaifm%tQM et el Velglatish s fddiged Raredpres
accept aQjg,a0i %@*%dc%ﬁ Vﬂra%ﬁﬁ St tzcﬁlg}bcsédg% M@%H'sz ovaGkrSY6H Ed See

e.g., Singh et ncycl opedira o maceut i cal nol ogy, 2nd
754- 757 [Q@O&]ZIShe t¢rm ald@hptabbn V\tl‘tbl respedtuaip ﬁgn@@@pmmmpshsmm orangrhdiemaasexed cal | y

accept atﬂe?eu? %lleﬁlnst Vlf% 150 p%?slsgérllltt n&gﬁlt pef%l:t on tﬂg g%ltegﬂtl”gg lt%%%%esugjggt%%%nlbgnd ude

addi tives, rating agen I'sper si ng -agen
wetting tagedts; (d) 15preservat|ves (e) V|5005|ty enhanC|ng agents; (f)

sweet eni n@ﬁfﬁ' %9er8ﬁhg€§ élyg ¥ggﬁnqgora% rapeut1c(amr eff(e)ctfvg Iarznlog a%’ use erein,

(bloavaﬂp
30  refer to a sufficient amount of an agent being administered which will relieve to some extent

one or more of the symptoms of the disease or condition being treated. The result can be
reduction and/or alleviation of the signs, symptoms, or causes of a disease, or any other desired
alteration of a biological system. For example, an “effective amount™ for therapeutic uses is the
amount of the composition comprising a compound as disclosed herein required to provide a

35  clinically significant decrease in disease symptoms. The term “therapeutically effective amount”
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[ 00286] I n one enbodi nent, the agueous suspensions and di spersions

descri bed herein remain in a honobgenous state, as defined above by USP
Chapter 9906,20f10085@8 | east 4 hours. [00287] Liquid conmpo®CTiusast1/020264
illustratively take the formof a liquid where the agent (e.g. 20Conpound
1, or a pharmaceutically acceptable salt thereof (e.g. Conpound 2)) is
present .in solution, in suspension or both. |In one embodinent, the liquid
conposi tingrdes sfongaatirs 2 p{(@@@@@]cau efiiicve e ThesHsctiveamoppiayilisl y t ake t he
form of @iclk@bidd Mﬁfe%aﬁﬂﬁla@ﬂ&ﬁh 4t diSAPRUN D & unBErs@oPPAf R cal |y
acceptable salt thereof (e.g. Conpound 2)) is present in solution, in
suspensiatoust dpor Herapentisaldy effastiel sreennt” anies frprpsibicd dorpibsdct. idoaito wgriation

Cont ai neh SibE IR, b A ARG SRIhon LR SUER e SHERERTEORANED ) e
wat en- s cthuidverltp@lfﬂmmdmmlbm@r@wdl aﬂdcthe mdgmblycmé te pr@mgbmg hiyidkcdsay pr @y |

nethylcellulose and wa sol ybl e crass- | i nked
Car by DB hR g R e ERs S Bn S R S bR BB RO al so
conpris&aﬁmxmuggﬁ@hga@u@ngaﬂaﬁmﬁHM§elected for exanple from
car boxynet hyl cel | ul ose, carboner (acrylic 30aC|d pol ymer),
pol y( netl WF%&%&@FVI &-agminj Hﬁ\}%{b%@#@@s uses] ReecinpopMEant ORNCoMPEss aci df but yl
acryl at aRRQ}YiIR bf the ke dbApHat %gaﬁdto%aﬂgﬂe%nelﬁto%%@a intdRd Q@ ifgRRRdI ment
phar maceutical conpositions also include one or nore pH adjusting agents or
buf fiér i rigpatepahregimgng én WhliChglea@g?l@%arﬁaémlraﬁera@bx the sarp e differgntrpntg of | act i c,
phOSPhOEwﬁnﬁaguBMg gqﬁggkkqﬁg Qéses such as sodlunlhydrOX|de sodlum
phosphat e, orate |un1 carbonate sodiumcitrate, sodium
acet at e,[0@oti Tnt¢rast ‘atteneridr t* enhsncmg;’y@hrlmx@hemhymadm hometehrve prcwng buffers
such as citr.ate/ dextrose, sqdi.u rbgnat.e, sodi um bi carbonat e and ammoni um
chi or | asThef RSlsh 3 Tn g O Th 0 PR reoBREl SR BB cqui r ed
to mai nttmrﬁpqahb @ientshmewmp@ﬁlhatnbm@ felferan) ta@mﬁnﬁyabirerdawkg@rolbﬁg)zﬁﬁe]r il n one
enbodlnent iq ph ngceu 4% 05|t|ons al so include ane & nor e

sal t's 5ilglaRy %ﬁﬂg\ﬁ?‘?t"n ‘Z‘aﬁ F&q erHP?rﬁEf HE ARANLY A SYHFME 18 Je3 e e nt o an
accept abih@uhengisePGoinSRldStolaR emdER HORSR thaiane: SO ARHREST UM or
anmoni um cations and chloride, citrate, ascorbate, borate, phosphate,

bi car boriAgrancuipgeat @ a deprkiybtemt e or bisulfite anions; suitable salts

i ncl ude L4 ge, P sul fate, sodium
b|sulflﬂgﬁgﬂgﬁggﬁgﬁlhﬁagﬁ’ g?§§510|gﬂ%@kiQE%w%Qgééﬁ% ﬁent phar maceuti ca
conposi t@Y /al'mctabelitt de compowrd dissiscphasienvadirivegvd o that hopounditicat Gbi al
act | \()I tyforn[le%ozhen]th Sé I Io & Q%etaﬁ)o %Sll"fll QN « allc%% yn%?abo nte’ I errrf)r ¢ surfactants
to enhand® ph Si'cal “Sthabi of * Ot Ker pur poses. bI%€ noni oni ¢
sur f act andlsgitalsl astec mﬂvymemhyﬂnpmmdftmthyfoaﬁuﬂwmnythechrﬁ![ﬁmna ischatgtgdizabl e

pol yoxy dbisyrBies ks st ebbata i e re&?r%%c?éw?%%@f%eaeqcsmm 10,

oct oxynQincAding] BRA23¢imRtd tb) h;@ﬁrd]fi s @RAShid reNSiohd\GkddRd B e
anti oxi dants to enhance cheric stability where required. |table

ant i oxi daielsa patcuigsubsapcoischatecd ouap p@ﬂ@lﬁmyTh%s%w@PScmaﬁcp@duqedeefaiﬁﬁer ol ,
and 2%Od' sﬂq&t{ﬁ%ﬁ Ql@rzﬁﬂ)lni{ot £e mpou[acp @%19@]3 i, 9%&1&8&99 ﬁhftﬁ%blyz@gy eﬁﬂi"y

conposi tions are dm si'ngl e- dosé non-recl osabl e 0cont & ners.
Al ter nath‘w@tlye anmbducpt'@wa@ms Wédd: @Is@ﬁ diphonhaie pcwonylwansguabes (WGHhi ch case

it is tyc?t{ gze the(%ran&(é\rl (%%% a@tn%l{e% El\llic\(lft;[nllcvgcﬂl Qlotep&e %gl%ﬁ%({ g‘l?‘ﬁlé’fsg g)%gt% In sone

enbodi eous pharrmace FoRs’
preser veuﬂaohels,amcboaylec mdammésrnnd 24 sinl@hychylcg‘rows e@grmhjugmon[raﬁﬁ%]) Ihn sone

enbodi nent s eous har %i 05|t|on i ncl ?e one o
25501 LIPS BFOOAIRER GOl TG TG e G B0 P AT TG oL ve
phar3wac quifrihecih form S @CingRétab dliBim SO SHTO ROTHEEHa fmacb lb@ica 0B 4Bl IfITaempdusics el ect ed
from Labrasol, Lutrol (macrogels, poloxanmers), and others known in the art.
9th Edition, McGraw-Hill (1996). In one embodiment, metabolites of the compounds disclosed
herein are identified either by administration of compounds to a host and analysis of tissue

samples from the host, or by incubation of compounds with hepatic cells in vitro and analysis of

the resulting compounds.
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[ 00298] The oral pharmaceutical solutions described herein are benefici al
for the admnistration to infants (less than 2 years old), children under
10 years wbO 200#8803d any patient group that is 30unabl e PoTAS211020264 | Nngest
solid oral dosage forns. [00299] For buccal or sublingual adm nistration,
in one enbodi ment, the conpositions take the formof tablets, |ozenges, or
gels fornulated in a conventi onal manner (see e.g. U S. Pat. Nos.

4, 229, 449214 Bgdermganodylajestasaied hoigig, meansdp intpgct with a targgisgbedinestlyote
embodi m?ﬂ(‘ilrecmj’ d05%0 Q&SR ﬁ:ﬁl@lt?f)@ﬂﬁ@fa?&t Vi‘helﬁ'dlﬁé’ 'bgl%baly%f E)@&Qﬁﬂl@gﬁy t5@Ahahld S

pur pose, 35concentrated sugar” sol utions are used, which optionally contain
gum ar abfheactividy ef the e 0o inhi8sbe 3R TTY WEHe T LG 20 Bait e kgvitnpif ghertareéti eone,

car bopol, gel. . ; ROLY fifng%lfﬁ{eefar lycol, and/or titanium dioxide, |acquer

sol utions, and sul |"e "organi c soI vents or solvent m xtures. In one
enbodi nﬂﬂﬁ215]d1§1e3¢ruf ‘frsodutatqyi greatdshearie refddeda holdchle thabitetas with ditagee

t d t f t h t d t t f
ot vo. ahalist ey ehy o0y (iR B s Gl aTeER PRI HRAY® 8Er i er

and excualagaﬁlgaﬁaynsﬁag@lssever al functions, even wthi n the sane

formul ati on. iOOSOZ I n some enbodi nent s, Corrpound 1, or a pharmaceutically
accept adPB1galhe e agapistes gsedéeﬁea?famé? a molqeyleFeASEFOPROE Ik 8 HBiEAIDE &
phar mac eel&n%ﬁ@éctﬁ%p&sa Rdr@Bnd HBdulhtsr Hak Hu?dglt@agﬁmﬂcris@b%ﬁr RN %g&@h delivery.
In some enbodi ments he pharmaceutical conposition is in the form 10of a
sol utoj orrespga@peﬁmceﬂ Apgenist gmice diclaeiienef agicagrgenousdigardhisash asdry powder ,

aer 080l Moo AR S: KRS ERLnk 0 2B ARAR IR0 Secplde Phar maceut | ca
conposi t'i on conprises at [east one harnaceut|ca ceptable exci pi ent
that is [c(uﬂmﬂfﬂeyerus éldtagonmasaahmedrﬂeednalnéfersp@arrwmmlatsudeds acomposid, wbied. | n

sonme enb nts eut i.cal ni stered wi.th an
St o zor g SR o GREVR (ks b SO Rilk A8 of e gNifsE EicBitolitee

15i nhal emntagdmsssaﬁauwbﬁdlrmmﬁmeﬂIftec@hpermﬁeenthgcﬁﬁdts aompaspdtition i s i nhal ed
nasally or orally. In sone enbodinents, crystalline Conpound 1 is used in

t he PhariEeeutt d‘é‘FOfEPﬁ?&B%?‘%t%’ﬁ“Stsk Rl g oD BR INFS298F st al | i ne Conpound 2

is used d[bdhﬁ]*@onﬁ&ﬂﬂﬁﬂ@ﬁﬁégohﬁ@|re\€é@snlﬂ951nhlt&fbceﬂt&s%PﬂES sSRPSEIAE Bk S(acti¥Or phous

Conpound 1 is used in the pharmaceutical conposition. In sone enbodi ments,

anor phouvée)asifrotndagonsligasd ar agonish dupibhavhadiyetingthe esppiersi ti on. 20[ 00303]

Repr ese t xampl e,
e (] B M R R e e,

S| xt h Ecﬁepa(ratebﬁlﬁmgmwfrwmgomsl’& e STHENGEr ANDNPRAET OB t@F iPHARNMROYndiRg st

edi tjon, LD, SO/TE odi nent Co d 1

pharjr%atcestljt 3\2%1 ({I/naggep a Oglssalotn{) e ec?fwfﬂ?%’Pg%g%gﬁgbéﬁ(ﬁag‘%he%ou@or mul ated in

t he for mnegodistaasglresap ﬁraa/decrms@ll affimejc of aandodidtdol thiteccepol, 00 3B&hatvoly

adm ni stration b | nhal.at ound 1, or har maceut.i cal | ceptabl e
salt t hdraoreya éo ?JI?;H ghasges; IEHF&F?FBT%E%“%& 6@8"%‘5“&?6%9@%&‘6& a mst
or a povggeﬁlstt{HQQS%] In sonme enbodi nents, pharmaceutical conpositions
suitable for nasal/inhalation adm nistration are conveniently delivered in
t he for HBRIdfNcampeidBic asiseesth Aidsr APAoBIEoMPYive PREEUN Y Bdhy dhardeqyire g
nebusi se; L&ivhh & PERAS! L ant rarcCl n cartridges
for Sse Fﬁpg&rﬁ ?Hﬁaﬁe&orgoﬁ?u%ﬁrg?% < Bl Hd geﬁ}rrr&teat gﬁtg‘lé‘gﬁ‘? gll %?”}8 a powder
m x of t[ME2ddiapin agbnifessase dtﬁmdhed@gmwanu aaagmenaetylelewpml@rdlﬂﬁmlethsuch as

| act ose tar | cal

conposi t7 0} r111%}d§ o?ﬁmﬁh%?%&ﬂesh?ns%%E?\t,\hgggf%g{ %n%a{lgvén} a‘Patl o e3f| very to a
manmal . Alﬁloagﬂmheeaﬂe@gomsummapmgmletsscaﬁems n&emmtﬁweentzgmsanfcb’oor nano- 5| zed

parti cI or a pharmaceu acce tabl e salt thereof

e TR O e e Bt T ah a6 e Bt afS R e BioR Stap iy arGer
car rjoer paducinglagt ddtedasdineNeRtcpaG At ©Gabh @usgenlé@rw&xmhlegomﬁ aQﬁh@ embodi ment
a dry powder fornulation is prepared. as follows: nmpound 1 or

phar mac é?ﬁZP%J M pverse agopishead 1@&@ ¢ffachaimi te an alta@aﬁb éumilu%ef 3 dgstljn@ttsefrﬁﬂ | ed.

Lactose do%rnkt?éanﬁ&hl'o@féal@%oﬁs%@ (’Edi‘@tlthﬂgﬂ}?&t!ti@z@ ?e%eﬁth% WhitBLndntRéic bf Bkl
m xture is packaged in sterile insufflators.
activity can have inverse agonists, which not only block the effects of binding agonists like a

classical antagonist, but inhibit the basal activity of the receptor.
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5sone instances powder inhal able fornulations described herein conprise
crystalline particles of Conpound 1. In sone instances powder inhal able

f or mul at iwoxo0déss3Bbed herein conprise crystalline part ipClras2afi/o@eapound 2.
In sonme enbodi ments, powder inhal able fornulations described herein
conprise anorphous particles of Conpound 1. In sone enbodi nents, powder

i nhal abl e fornul ati ons descri hed_herein conpri se anorphous partlcles of

Conpound 2231108k Sppistin 5 P 30BPIPAsse R EMALS ipae pinert he magunaiYect i ve
amount  ofynfRMRAAHNHelasp Q4. tRe ﬁﬁiﬁﬁqgﬁ%%h %%Lﬂpﬁﬁ&@@ﬁ&bis%hﬁ@ahze% hﬁlﬁ%ﬁfer(e g.
Compound 2) i1 s about % to about 1.5g dose, 0.3ng to about |Ig per
dose, abwetandmgonkey @n@g@ﬁ In gngespead.dhema tsa%@n pgmabogh 2600y heres. dose or

about 5 0 fggtd.ve
amount G Ebpan g B orE e to R el AREHRACLIRRL B WOB AL BE T (e g
Compouncal)n o aajmutthd mgminel ia b daborabgyy peimadiaycludpotieBsigudhmsado umic@gndper
day, about 5 %Efol | g per day, about 5ng to about 0.6g per day, or
about Srﬁj”ig gﬁ per day. [00309] In one embodinent, the effective
anount qﬁoz@qnmmdﬂabmtwreaermaham@amtdgsafihy V@Cghemf@@h}ﬁ)uﬁahllortaher eof (e.g.
Compound 2) is about rrg%‘per dose, about SWg@per dose, about 2010ng per
dose, apWatmersHisabeiccaIs saadior sunye Pereoliderd i sifclingig miethegsrsal about
60y percid@Egon @b@él&ml%glmuﬁ@ﬁ béiﬁg,sﬁud@@%% tétmaposaﬁer(Adﬂﬁ@ &g 208 per

dose, about 300ng per dose, about 400ng per dose, about d) er dose,
abouto 6Cdmgnigfered guraenogsly mwlln@@@ﬁdgaSplé)ﬂ YlBigavailable (6B 107al bwag@hvblhty

enbodi r l.4§0but to
about 2 %E t? %aelx R @%ﬁ@a&%ﬁ&fﬂ%sémﬂ h%ﬂﬁadaﬁ%gggc,cg@r a Sgh%;h?r(ggég%t I cal

sol uti ortherﬂcvfcisublwrlafldonm tlhen@html ¢1mub1bomwh@0ﬂng:ph&mméeuﬁoatpompohl@on ifeBs1l] In
one aspec 5 & ease tanets i ncl ude about 5% w w to about 50% w w
of CbnpoﬁﬁH”Tcogpmg %Hﬁ Wﬁ@gﬁfWS%FPy acceptabl e salt thereof (e.g. Conpound
2). In S{mm]emm|pmnfa&pn¢elﬁﬁmhnatrﬁexﬁed thasendeatidtRib Contpolindie, 1ﬁ.ﬁﬁlpﬂasﬁl% wwto
about 40% w w, Ot[ ch 5% 30w w t o, aboyt 30%w/wof Co ounq , or a

phar ac IPERTY 9 big %tl HBIBmalafts YKiErsir thad s Plasmsansatreion of f o

enbodi nMeng,gy Varyrgﬁ%mf@&rﬁ IyRRRA Sutlj @, Bl Stol VARABIRE vAkOW! &%Me%boﬁ@wﬂd/&O% W W,
about 15% w/ w, out % W w, al%out 25% w' w, about 30% w w, about 33% w w,
about 350FRENENsABBLAth g sewii e Ts P @R asDEct, G blpod plisma sensentedion pf

accept a 2011/ 020264
[ 00312] %(ﬁn@ﬁg& 5?%2‘{3% b iR o rge%lulglg??s%avﬁsu %‘%ﬂ% %Qﬂgggéﬁgﬁ%n#ﬁl 25% W W

t 0 aboutcob@¥ruitan (6f.xConpoutededch ngaxiraurp maismcewEnmiOhﬁTﬁdc epbabirea salet

t hergof (e, 0 odi ent s dj.at.e~r el ease capsul es
ol fige ‘eSnBraetgfodtms L R C R ARy TR S TGt B o RieiESy (erg.
Conpoundragijbibydintdne embpditiest, ﬂhafﬂoumnieyesszﬁy Meddnexitste 0h tHoepemiralin dffdotieat ment
Regi nens 03 I n one enbadi ment har maceuti cal conpositions

i ncl udi (%ﬁ ig%amfu “ﬁwbﬁBWﬁﬁgﬁﬂi ‘gvﬁy acceptabl e salt thereof (e.g.
Conpou nqo@m @h@ﬁgzausb@ﬁoﬂﬂ%reﬂa&ohﬁloadmpmaﬁ; RIS tf 1RE pRCAR BY B Gdrhéht aNgHET
therapeutlc treatments. In therapeutic applications, the conpositions are

admi ni stiEresita o agmpittragian ofa drag agrossur Faeiar igo p e Acwrka dssitsof agiedi ti on, in
an au rétg S&l‘ﬁr{ﬁ% ﬁio@fﬁ% flJOQII tthQ Moﬁltééﬁnﬁttralthgt%tth&ﬁ({rﬁl @élh ¥r %ﬁ%ﬁﬁﬁc terlneaSt one

of the synpto ase or condition. 1n certai ment s,
anount s [BF22ECSexnen ¢cmr:er1tltatlsn U éPHepepehconrating” dasorres ﬂy: thord seour eidbledd t he

di sease or conditjon, evjious th , the ent's. health s us
Cerone . iireatsshln BhRHL ERret ARG ub o Ao ilhete e bRt FLAT ofy
physi ci &lood[sefidl 4bsoktiedmito iy 166k tr€andpipdr ia@inidRton. PRIPASbhdefiGioadMntal ni ng
Compound 1, or a 15pharmaceutically acceptable salt thereof (e.g. Conpound
2), desdmlb&éﬂm@ﬁ@i@ ingigembeieninst ered to a patient susceptible to or

ot hey,wi 1 r e Such an
armﬁi(\)t ﬁgmgigf i ne a%d %IH%E %r%g)%ﬁ t?%%t% tl%gsgﬂflc}%%%ect |t\}/l§51§1)fr$%€}?te§ﬂ8?&dose " 1In
this usebstrhal Ip}aaw E)etheamumt@tlam sﬁﬂrdgg@rmte@ﬁactti@e patient's state of health,
wel ghj[ [Ed(}g%teji" armac elﬂne\{\b?:s V& e%s[e t((j) tlllenfa(?tgp %hl(ﬁln(se]:ter?]%[e%gﬁgé alnmemt)ir(jfds for this

use wl | urse ease i sorder or
condi t i angintprigi¢e Gﬂﬁe [N GYE) S coﬁqb@nﬁﬁ(bn efrigatheit bhagibat us and response to

t he drugs, and
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the judgnent of the treating physician. [00315] In certain enbodi nents,
adm ni stration of the conpound, conpositions or therapies as described
herei n i wbudassissoni ¢ admi ni stration. In certai n enbo@dCrasEL1/0e¢260Nni C
adm ni stration includes adm nistration for an extended period of tine,
including, e.g., 25throughout the duration of the patient's life in order
to aneliorate or otherwise control or |imt the synptons of the patient's

di sease [BP3Yortrrdy Hate.”12h uesdrhsredhbouisndht anoy Pf)ﬁirué a@amﬁtﬁr%dc is 569300 theicl udes
dai |y admiqiheifdid QmindtOPIEh ohD dSHENRFROHHIERS fra ARG Oh@d: BRsAh the

conpounds, conpositions or therapies described herein is given
contlnuohmivmowﬁealternatlve enbodi nents, the dose of drug being 30

adm ni st e S certain
Fengt h IRV Ttk S RERelY o R Bk AURAY Rty s BRRHR 0! Blead, Toy
vari eés bmﬂm&qmm%nm@MQedmdnmrqehmwwnhnmudmnggbyamaue@bmﬂmamnﬂaymaly, 2 days,

3 days, 4 d 5 days,, 6 da a a a 20 days,
26" oy, isob B ol VRS nOBP oo R B 3y MG e WFafE St a0 oy
200 dayshe dibétdétay FJisca8 . giae)(ﬁastm?got@e dayfopm3aOofdiay&isord@Qr dRyse, randingthe days.

The dose reduction durln a WO 2011/085033PCT/U82011/020264 drug hol i day
is fromiPseenevgissane |ca&ﬂ%ge$§95w f &l dseadascpdisess, ralsoing popditipagausesh, 3004
35% 40%ytﬂ§84sea§9<ﬁod&§3/@r &Qgéb%igg%e smﬁqon%%ﬁh&ﬁs&s@&%so&@/@u&%% and 100%

[00317] I'n sone enbodi nents ound 1, or a pharmaceutically acceptable

sal t10t heremtylacecally a@é{ﬁﬁ)@@mﬂe@yall’mgh% howgd hersing thg tasmf @eet” isusagimmal s. I n
sone e gghgﬁﬁkgyvhﬂghégﬁﬁeﬁ %%ng 5effect of Conmpound 1, or a

Iy accepta

phar maceut t hereof (e.g. Compound 2) is a result of
the eff (¥ oz u:ss of Th2 cells. [00318] In sone

enmbodi har caII cceptabl e salt thereof

Co o Cossa) nP? %?@3 “H”é‘? oot TR e iR PO RCTBL R ET TOU B 1 et ment
cycle: (jre @hisncrlsglcarh@rabmfbtaﬂlerdaﬁgsrmmlsﬁgré’p@phlaﬁlts 3nd mrmlaanpmzhnsacﬁe;uttateal I y
acceptabl e salt tggreof (e.g. ,Conmpound 2 E Oadm ni st ered Eﬁéthe

and 'b) RO ?‘itléiﬁlc%’flp%dﬁ @?ﬁre@éﬁ’é’ﬁs oay aEFd’rSF‘% %?‘E?H 1§ ]6und 1
or a phafécrmgﬁbgt bﬁﬁlsﬂs)larﬂféﬁéipieﬁt@h&hﬁ@'tﬁosé RRMB Hithir £& -ex SRPBORUA 1 dn | Bhe

adm ni stere he mammal in a reduced amount. |In sonme enbodi ments, the

mamal i %leéﬁﬂp@’fdl %rﬁ@tmqgf BbarmsgsNingieensyRd tiasion. Ban Magkdiublighing @@a@%@m r
condi ti t UG £€ s 1i ditd i's
inducedq%95 gggﬁégence%%?gg%ﬁq;fé?ggﬁmﬁkﬁ%§%%&zurt é%%g%?ﬁentiap
15a|Ierd@mmyb@pmd§éﬁﬂeﬁxmmnéﬁépauﬂammmwxﬂeIbbeéﬁwmudanwngDohgefb@atnent
peri.od n fi er i c udes a
sonéBenboﬁ?aqy%kmnﬁﬁ 'Ps Ybé?ﬁ% éﬁ%m%“%%%wa AR ﬁ?ﬁf@ gh%g
ConmpoundSydrem@rSegcrpnBd. (R iicbit & 1lli)arrﬁ(&2®ﬁﬂ<&fsll 299, &ietelﬂi fmem@Glfateﬁe)ygefeﬁﬁfmﬁu nd
2). In SpIe enbodi nents, the first period conprises once a day

adni ni st %H?QWFKbnpound 1, or a pharnmmceutically acceptable salt thereof

(e. 9. Cqupesind séme ethBoE OB Zﬁﬁdf@l%hfﬁﬁﬂmwntd'&nﬂduh@ﬂ ReMphathLomeiyes tw ce
a day adm nistration Conp ound 1, pharnaceutlcally acceptabl e salt

t her eof aceePirbhCEHpRserd (ezg Cqmposla%) pauieed Ry canphanigd thsregtiysesompguihel udes
at |gast t i a east 7
iy o a0 RN Racs bR TE S Ch TR oxEnS SHER LR Lfhic CORHARS 126
enbod|nﬁﬁm@mmmn@amammmﬁdﬁmaﬁﬂh@ﬁ0ﬂbapﬁqmnm£ﬂ2@kﬂﬁﬂbhmﬂmn@@u®bb§lIy

acceptable . d t 5 t he
seond pé}lo ;@ué%? g%ﬁ %Emg%hﬁgggﬁg%ﬁﬁfgk %%ﬁ%gﬁg“ mg?ﬂk ﬁntﬁglelfFéqod In
sone entfoderakEingstion lmea Iamimnmo% ti@bted nIncsbrrﬁ@nﬁodmdnﬂ; foo brahadmhlafsﬂ‘ﬂﬁﬁut ically
accept abl e salé ther ntlnug i.n.the s cond

P G RS R T e P AR A i

ot heyo enbigui®MiSaing IR atfi@alofpoindyEh fharHadcaREA %%@ceﬁéfﬁble' catrlc@ASr IR EDicheS no

| onger needed. 30[00320] In sonme enbodi ments, e conpounds, conpositions
or t her &9 ésplered dipglygn @rCéPwl%ﬁOéadaﬂlmSHﬁt&néPéwﬁﬁmét | east one priming
dose, fQMhQH@Hs&Me@&b&ﬁﬁ%hsQ&?mﬁﬁhﬂkﬂﬂ%ﬂ&ﬁmﬂﬁﬁﬁns%ﬂlﬁ@ﬁ&@ﬁﬁmﬁﬂ?ﬁd'”Eﬂts a
primng dose of the agent(s) is adm nistered until the synptons of the

di sor derphaiasetisellprccepplde carver, dilusat ergxhiaicat b@&pm@dudzé@s freachive to a
satisfa A nds,
corpos traedet Frkeeit BEReRL R el 1n3 R A oy RN
if necessary. In some enbodi nents, the maintenance dose conpri ses

adm ni stration
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WO 2011/ 085033PCT/ US2011/ 020264 of the agent(s) described herein in an
anopunt sufficient to at least partially nmaintain the reduction achi eved by
adm ni st re0i20n/88038he prim ng dose. In various enbodi nelrCs/USkdig/onebHNt enance
dose, conpared to the primng dose, includes a decrease in dosage and/or
frequency of adm nistration of the agent or one or nore of the agents

adm nistered. in the 5nethod. In certain enbodi nents, however, i nterm ttent
t r eat merfAmMbRAinENfsn e phaacTutisd] sempgsitena Mal insbuls gbleasionmpharpagsuticelfecessar y
upon any,cESebid @R, (ﬁfuel%ydirg;{&ﬁgnt aﬂl@@%gﬂa])udd‘z certain embodi ments, the anount
of a given agent that corresponds to a primng or nmintenance anount varies
dependi r[@fnaii&hefpé@m@ticmompﬁgonswsmw bircinarelidertiamnegné keanmpl e, the

speci fi . ty, the
lont | ¢ RETLIRU hockER s (e ERE AR Ao RRR BRI v |

and/ or trherntasedtealbfonpdsitinmnsstes@ibied herelhqnnohaxtel (lespoandbd)d [mamtesa,rnuoherml&theed
dose is convenien n or in divid d doses

ool SRR <R R ipe Dy P R 0B Sy D sPg

appr opr icatb@dinitn®! thalpharnfabdutiex oMb esidshs tdegribédlicéin ifcide chstaﬂﬁfe@oﬁLﬂ@uﬁtDS es
per day. Phar macoki netic and Phar macodynam ¢ Anal ysis 15[00322] In qne
embodi melntn SeRg cRbodimenty t%ﬁﬂ%ﬁﬁ%k?%%@%ﬁl@%%fﬂh@é hgreinglydefebapennde

bl 00d Pl ASIRHRARARRIHKE mapam{abéﬁlcmrbohﬁwﬁﬂ&qsfc@é&@w H&elﬁdrmlwe%{o@guoep of a
fornul ati on described herein (that include Conmpound 1, or a

pharlfac uamnoand y. lacempeabedimsalb.tithe pharseseuliesl eommsiopudricdyey herir ingledorpl e, a
random zcgﬁtﬁqlll&gé&n@gﬁg%crossover study is perfornmed using a group of

heal t hy n subjects. The nunber of subjects is sufficient to
pr ovi de [meﬁldaisemcanbwcblhwlzacﬂﬁe Marrhaiehtdml tcnnm)s'sitoa& d@ttﬁhrdlhe@haihylsdes (@and is

L R T e
dose of o’itliedbm:wla"gj(@pbmﬂermmpmimdgrﬂlnts au) Allghatineaeytd) mhbm@m@pﬂﬁi@ e salt
t her eof dose clgnt ai ni ng .about 0. , about 3ny,

2) (e.g.,
about® 5 0W§Bweribz@coals 10&83%?‘0 (BopeLtensiso it prswﬂva% 100y,
about 1@95&1151@%1@@15&@9@5@@30@) ARPIEMm &R HingS; (@MQ%%rﬁmn?[nk@ (p

pharmaceuticalTy acceptabl e salt thereof g ound % normal |y at
around gakbiliEpEo@ ?ﬂbalaﬁmgoa\gémm (Hrhufiegag agelme(s %]Oé@?%ts dOreflichyisesces agepdt  and

remain i) IHQ&hQQﬂhb Eﬁtk%‘eﬁ}% fcgﬁ’t'r@algo fn%n@% SincARTH BEnLAL '(@” of the

formul at1on.” Bl ood sarrp are co cted fromeac ject prior

admi ni st(?mmuound { eorg. phatirsacmtmlﬂse&)cemtde sellt thavai(ak. (Ccvmmunéag aafl {tora

admi istraast elI n certain instances, several sanples are taken within the
first hoth'a c}i1 ltaken 30l ess frequently thereafter. Illustratively, blood
sanpl es [M&S]dﬁlsd)rﬁeélﬁblocﬁlﬁlelﬁls (phaeradasie)l, cobpdGtio3. described Rereid,indyde@ne 8y 12, and

16 hours after nistratjion a 24, 36, 48, 72 hours after
admi ni stPEEP gﬂle?qfl l%lnsagﬂ%lo‘% EPoﬁI/]%‘BP%mereortaopAIﬁgn%f?étéFaﬂ%Pc°§Ptﬁ sgfthgreeb cond
test for@eyl @bhfitind):REN hahefiim dtcata@2E) 1dkbsea¥ PmihedsthiiflcaRBRoRe{Mr €

adm nistration of the second fornulation. Plasnma is separated fromthe

bl ood saisifeesd migroseiietine geltitossn(camantiing (Sepashdeed): ;sg)a%lpﬁ@mdsoxzsfﬁa(h)zed for 35

Conpgun . l g ndem
vei oht U S8 1B 3 PRS0, SRR B TR R P e R TR AR R

pr ocedur(e) aspartanzs (0)fcalcivaxsenpdtes, (P Rzavidoae; (g) pregddinized stagh; Ehhohetyagephy B,
751 (20

phar trac ol arc RS e Plool (oSG P AORE GG pony) ¢ ne
present diilbadiév) cBiyRoBd]e; Rhaaitaco dlyossahdte (difab ey i(s) draﬁpbﬁw)meg(ﬁdmlm gdndat i on
of Corrp r. a armaceutical ly acceptable salt thereof (e.g. Conpound
2) can Zﬁ%i@s@@ﬂ“’ﬁ% Qn?}ﬁr(laag ﬁﬁst ®hods. In sonme enbodi ments, the

PGD20i nduees 1aesé &ﬁﬁﬁmrﬁqelﬁh@ﬁﬁn@dé@tﬁtﬁ?%&ﬁﬁ@onb HorlbiTaBe 3B ob@inkd B?ﬁmhﬁ used as
a pharmacodymani c_nmarker. DP2 is hi E‘nq;y expressed on_eosinophi]ls, Th2 cells

and bas AT BOElifh SXCTpERVIdHRRGAT POTHRIdhatanPeupisslchribssrheedr gptioRely
chenot afgtrfnamé%gef e &HinghixRED2n@ Proc B8R t&Erhixture FRFRANAISRMILGHS dRtpQONI ze the

bi ndi ng of P are expect ed
auxiliaries, if desired, to obtain tablets. Suitable excipients are, in particular, fillers such as

sugars, including lactose, sucrose, mannitol, or sorbitol; cellulose preparations such as: for

35  example, maize starch, wheat starch, rice starch, potato starch, gelatin, gum tragacanth,
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to inhibit the chenotactic and proinflammatory responses induced by PGD2.
Blood is collected fromthe subjects prior to dosing and at various tine

i nt erval swef2pewossi3si ng. PGD2 is added to the bl ood, andPChmashéieoeh2sanple is
processed for evaluation of eosinophil shape change by nmeasuring forward
scatter using flow cytonetry. The inhibition of eosinophil shape change 15
relates to the bl ood concentratlon of _Conpound 1, providing a

phar nmac dBghdeglielose Jeisiopaiilling celiders oulirdf eﬂ migrockysillEicFEEN cal |y accept abl e

sal t thafarkyhSpdmeHRAUNE, hiunt Sdrb QW AthyRicBh10@4 B} Hthat Elﬁ;h'agn [00325] In

sone enbodl nent's, pharnmacodynam c effeécts are assessed by allergen skin
pri ck t elwinylnyriobdencd REBdF hevidene) arseatoiumehesphbyite. dﬁ@sm&@yﬁwtmg@gﬁém s is

Carry. oot el SUERIR AREA G DA E AR A R %01 %6 1

3. Séparmlmcacldroesszﬂmyleﬂeefsgblvmoﬂmmﬁgmatsyrrptoms nasal synptons (i ncI ud| ng

nasal tion sneeze.and r lnorrhe and ot

A ¢ nougiil by Rp e B b BrerSaeR AP BReoBS e B o SepSamBiT] of e
nunber ahtopay bEiRbR doSagdFath, itchelitgtudhotdkitedSo,ak 8ot 3R Bighdibions? &JIAGBA6] | n
sonme enbodi nents, asthma synptons_are quantified using nmeasurepents of | ung
funct i orflosageRors. faétrre%fOéeele%So?rfﬁer%?%@rmﬁlaamé bxéelaﬁ%? dfpmvstions. peak

expi r at apleth | @pbul@t g, REmoned rél'éa'sé‘ﬂ)rﬂqﬁﬁtle)ﬁéné&&k QYR kdb¥etQfnthich gowaal e
[00327] In sone enbodinents, the severity of atopic dermatitis synptons are
asse1§sednl%ﬂé¢drfbspteﬁ@nsé‘6fqrmgla§@1@pl c dermatitis (SCORAD) or six area Six sign
at opi c t AR 328] I n
certai nqﬁdngtﬁalhtcﬁhe@leg% }né?ﬁ(% riat aec;étQttl)cgpggrrhl!lﬂr}])?ﬁst10eérqp ggﬁédapér%ﬁfl a@r%@

phar mac queévidal dsy:ompmwﬂmﬂm sabllat trittveares,obpiflly. ctyssommgpmletei m@)ltipla ccmpubassnét ion

wi th anqgt,her therapeuti ent. [00329] Jln one d| ment, the conpositions

and ot NO0S~ deSarTBen i B e el G- SRS B ENet fon wi th ot ner

t her apeyboze2]rragentstidahddsagr formsedadt edrrﬁmnedt ih alvan@@ of inethbay andseh proviiss

35agai nst the condl tion that is, being treated. gzgl , thg corrp05| tions
Bse 58S B d

descri bed eV ! ArugalcaseRrolifgs. Bske e é@@ff@@foﬁ FiReHt s wher e
combi natiRAR! 14 HRkaYes iIEmBTR QY BSble RS enP@ER ttealOa MR UrddaMmitiGrddi6n until

adm nistered in the same pharnmaceutical conposition, and are, because of

di f f er erftceppipsmonnt of tincdie pgseedl (e Himaloelsases tie providg awhsing el eatiByougi f f er ent

rout es. i according to
est abl i SEI@%QSS%%Q@&Bﬂ{eg tl&ﬁgjﬁ%lg%g'sé %g%?%lﬁ%é)g(tsﬁgﬁr\%? %Eects t he
dosage, impuditay fodldwing dsug atniiontrativa (.¢. niﬁsnadﬁatarsttnam)st ration, furt her

m)dIJOI € 0 ng 3:;’(9 e!ar?lbocfa usformm?(%%nsrrerr(])%lsdb ?p%l? ﬁS 1%{3% alcljn Ii" ster ed
concurren F L aineous Ssent ‘i? aneous or within
the s an&:drmmhm,rﬂr apprhmtrmaiti)calw acsqqatﬂmaltahéryof (dgp@@dpmgd ap @natﬂing, foat ure of
t he di sease, the condjtion of %ﬁrﬁgatl ent E‘&Ft he actual . choi ce of
conpound&PMRIEPNCE A WEEK-(THICH 2&¥shd i ANES 2 PREk At 8Me AZeFloAVsHIMeRd Y6 ter of
10 adm nyngé Rty SMer ARCoricBa-daYTR%-Oday (BREY) driQBStiAts AT (1.8 ARhihRAat@n €ach
t her apeut i c a ent during a treatnent protocol, is based upon eval uatl on of
the di séh il gna srehadapenhribe torBulatiorirreyiges pihcrpaitisaly ivetivg womgagf
Contgnpl r -

Co BT g b bl SR et o & hesarriage L

t her eof dagadminddmpound 2) enabling, for 15exanpl e, once-a-day, tw ce-a-day,
three ti t S t h ical
conposi 11534 7 erEidine B EMRbABAT, bl el By e BE RS0 PR HRLEHLY

phar mac eitdnwahd 9) adaeplaadl 1Et08aa|11ﬁ1niehﬂfe&®liaas(ee"01@1 thﬁlqjl‘pﬂdfl;dbﬂ()ncem&hb/l ng

e e T ey Sheak e e IR B TR B o sl e E G Pt 1 o

accefpt ahl ﬁlaﬁﬁdc'éuﬁclﬁﬂj? eQkbpthisle Galt @@W@@C@ﬂlﬁodrﬂ@) aAsREfRRENREes agrikiac benefit
results by al so_ providi ng the patient with other therapeutic agents or

t her api g¥asmyr! e%%menﬂlﬁl M @egow%wﬁ%fwgd toRerhffsrider v iveionaopeaind of

i ndi vi dyge é}fecgpgm%ﬁ&@aﬁ]era%gutﬁ digr maceutical ly acceptable salt thereof
(e.g. Conpound 2) in conbination with a second agent provides the

i ndi vi dug24i Inhome cgbodimpnts dimrioved brorwh@nglp@ttmllyb@n@ﬁabtle saitghgad](c.g.

Ther ape t r.eat nent
25conbi hﬁé.dtl onégz)gel}dg)?lhl %lglto lcéongl%f&‘qshera/%\ﬂgﬂ:? ?%&a%% ﬁj#%gsce? i l\gltgg(sﬁlﬁgsé Sgcsh% drugs
and 1t heabletgkavirg a hardness sufficient to provide a pharmaceutlcal composition that substantlally
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when used in conbination treatnment reginens is achieved in any manner. For
exanpl e, the use of netronom c dosing, i.e., providing nore frequent, |ower
doses i n wOQer1/a8s03ai ni m ze toxic side effects can be utiPCirasdoitiono2e€rt ai n

i nstances, the conbination therapy allows for either or both of the
Compound 1, or a pharmaceutically acceptable salt thereof (e.g. Conpound 2)
and the 3OSecond agent to have a therapeutically effective anmount that is

| over t HEYtGEATH WHRINdes Ahanahowid 8 minges, fss thap PRyt & fiayesalgenibampbone20 [ 00334]
A conbi ngh|,R8 1&:5 8Ah TS 25 SThITED 16@@@19%? &6 mirfi¥esRYs Rin 400 19 Minkicdr
exanpl e, treatment reginens in which adm nistration of Conpound 1,” or a
phar mac dessiteal apgutld areipetah [2Ecrsupltadmirastesgipn, (teerepy relgapeaiihd CRppend hiot # at ed
prior t nues
ot i1 aneiieaPhecb@t i BRLIRPL. ChbPuBa3s Bt R AR k ARGARIIT 0,
of tﬁeanhmmt W th the second agent. It also includes treatnments in which

and’ ¢ ho 14840 Ta-SpRRECBRRRY (S mAEEREI Fetpata wOdR RrabB dy o ¥

si mul t ang@sdlae Iereas%tdoﬁﬁg%ff@hﬁﬂb chpabR S BNEH DL ndt leglaBArETESTo NG tiRlthdrissugasiyng
interval s duri ng the treat rrentnflﬁ)grl od. Conbination _treatnment further
i ncl ude<CBYPRSAIcR! A campinatitnsandios meet the disigirgratiop gr dissofuiion seauirempis far o

assi st WinhfedlaRGrechdehi@s oMABPABBRM th&hpdufiS o fAE #Rbmb PG R A i3 A
enbodi nents, conbi nati on therapi es described herein are used as part of a

spechof i dahletesaromaniet fostgiinBRP XX e 380 (Ths [hitediStrsesd hpeprsppaid- bl Inanddéade from t he
co-acti C}Pleﬁ’sfe g@% ﬁe&%lac% bﬁﬂonégn&u gps%légdtja_%tets i@ oRN SSRGS Wowkls! ¥

accept ab er eof a concurrent treat ment. It
is undertsadsopleltetsapartldes;endmﬂthkerrbodl ments, the dosage reginen to treat

prevent, Qqr liorate.th i

BRI Tk e b St e R Wgﬁegnsvaﬁ?wﬁge Sl ot Br BRE ) | “These
facfj ors doﬁ%hthldﬁt,yfvhth @@:ﬂp(ﬁlihld mﬁ@-alphmntacetgloe??mblﬁable ket mMﬁef(@fghdbﬁ@@Bﬁ or ]
conltlon I n rom whi ch the sub ers as.thne e, welght,
sex, 13di b an tta?tl?%ﬁetﬂ ilepropeyics of it eélredtCﬁéﬂg&faﬁ%%txemttwsexcwﬁ?%ﬁ%ude
15enb0d'er§3r51§derst Pﬁﬂﬁ@&eﬁt@%ﬂﬁ@ or8fioH %)éﬁ@ iR hRatsaNdaOhnd a¥iuBliessf rom t he

dosage regi mens set forth her ei n I'n some enbodi ments, provided
herei n afedilzemplbiieantnyctiigy aganist W@So%ndéblftﬁﬂ?ﬁ stering conpositions

conpri si @&4%&’&1’ ngnp]art cBBes?veH&g'%d%%%Hlﬁé‘é géf fRTERLAR s 581 fo g&c%?ﬁﬁ&f (e.g.

Corrpoun in conbi nation her apetiti ¢ agent sel ect rom
5-1i poxy@m&@rmﬂm thwtatdngpblg(melamon tiat bifilled smto it orferdsheth agmsulenimdoi t or s,

CYSLJR1 i.StS SLTR2 n| sts.. LTA4 nhi bitors T
ant o o oo Bl dnqrt e oA ABRLE Sa L LA R P bl sy
ant agonitséml,unBenitygeeptos cagoasphy fillBtepecept or agoni sts, anti -1 gE,

chenoki ne re eptor aF Cgl%onl Sts, (5)?{(5 ant i bod bronchodi | ator s,

t heophyl P‘Izﬂ%l nSANR B P RRES: é]&f‘e‘fifl bt‘f?éﬂf‘)ﬁ? %msta SEVSER ROV At i on

i nhi bi t QlBulogtes anEesddaRiisloscd0th i HiicAthyIRHine FBIRAbL hfdoxyBRHOT thiteASt er oi ds,
gl ucocorticoids, anticholi nergsl cs, antitussives, anal gesi cs, expectorants,

and 3- 2 aldaicstagtosq 09T aleehokdike Xéht@bavrﬁﬁﬁlt(g ma;btrteknla semhepkedimate the
conpasi ty;QRsis Hf&?ﬁ%{ﬁfl %?etl%fl AN Sig €6thd &nﬁdﬁﬁﬂ?&é rﬂ'le%]ﬁde? % to?ﬁﬂgseco mpound

1, or a pharma eutlc y accepta Ie alt thereo und 2) iIn
conbi nat(e-gn MuthdselEDher apeut i ¢ agent useful for treatl ng respl ratory

cond 1 qRasy SN LOREANGHS 5. R08050 0SSl A AL 0 BRFNB(ERPLAGRET Y condi L] ons

and di sorder's 'GEocort' 1 col ds ;. mast cell
st abi | i Zemsylatéoms. iBmMasagmlmhamztble:tlfmtnuﬂmrogs %Ies Whtaﬁhyﬂ diznt dointpession, wet

Dot a2 ads BHET IS TRcapr BT OB Be PLBER Ao & AT NG Berdsdrener gi c
r ecept ormapaid Sihder. and | ong- acti ng bet a2-adrenergi c receptor agoni sts.
[00251] Dispersing agents, and/or viscosity modulating agents include materials that control 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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WO 2011/ 085033PCT/ US2011/ 020264 [00338] I n sone enbodi nents, Conpound 1, or
a pharmaceutically acceptable salt thereof (e.g. Conpound 2) is used in
conbi nat iwWO 20itds5@Aae or nore ot her therapeutic agents seCeatSed 1foewnd
anti-inflammatory agents, anticholinergic agents (particularly an ML/ M2/ MB
receptor antagonist), 132-adrenoreceptor agonists, antiinfective agents,
anti hi stam nes, PDE-4 inhibitors, 5Hl antagonist, H3 antagoni st (and/or

i nver se [4G8HiL2{uents iporease blk of decamBawtian tp vty compisrNQn A GEtestfiicignbeE

i nhi bi t qfyik BLnAHELAOKBAGRLBY c-pUAOFfte COrticosteroid, non-steroidal GR
agoni st, anticholinergic, antihistamne, |eukotriene receptor antagonists,
a CysLTilo2edelredermasisarfesiptst inchider body gie Piss dytimad disperstonrof thetdaspeaiferm

I e SR R A (R

t her ape treakup ngdigidicernti(s pf asubstarsedin same kmbbdimenisf orsabiicst, fdidjpralakwsalekal |

metal or. am.n alts qf a |.d addition salts). or prodrugs (i.ncluding
cotors (25 Mo Gk &y Aln Gty 1§ e g, HedibEratnin)” G
aspect, dréscapRilopRrsodius, Id MetHehgpapetit gintdpgmedisedium swirtd glp@latsed i n
optically pure formor in racemc form [ 00340] The 1 ndi vi dual
conmpoundéoS8PVideRen conbi nati ons are administered either sequentially or

15si nul tGRSAUSTIMg bfertERALA SnousRTRENRda ROl IMGEH LhiGahatd @F1BMEAL | ONS.
[00341] 1 n one aspect, Conpound 1, or a pharnaceutically acceptable salt

t heri@of RhesrhateChhgsintaeriay Phesphaedspisaeh wiltets, micremiyitaliing estlblesd, aelbderdi nat i on
with: o V\@Er @t&s@%ﬂ[‘ﬁesy&&Qa%%fa%h%&ﬁ)ré;%ﬁtﬁn%@%&&%%u@r%éet'%it&l‘z Pedidi ng, but
ed fo: a i mhal e et a-

not |imt conbi nati on I nhal ers; agonists! 1nhal ed
cort i coshamgpldsqrbitdiodiun eneideppehilfdtieisie giwst, anéthk likt.abi | i zers; nonocl onal

20anti bodj.es;. oral Beta-2.agonists; bronchaodil.ator):. one or e .agents
O RN ol R A ot e S U AT S e e
decongeshanitol; onditdiéituin@hssphatd linAihsSthadspee s ;thed@lte igasinitol, siicrbayitailing ene
nodi fi ers; nas anti chol.i ner%grg)s' nasal corticosteroids; nasal

I

| ;
decorge<einpss glﬁ%llg%ifn sRhaeqr ottalhi | i zers): one or nore agents used to

treat chp@RéCGalRhdeieihalvRidPK IOMAN ¥ HbRaASEcrbEIARIP) a Cubjsch BihB SalivR @k a NOt
limted to: anticholinergics; combination 25l nhal ers; corticosteroids;

i nhal ed sBiegt-aftengraladatiaistration af @ gormnsition dsteebed bRseinmiken sauivelent Berapt Bat a- 2
agoni st S?'e%&l&aﬁaﬁ %@ %glélgé}g%e):reti&p’qgé%les,l GD% g%in%tré ﬁlﬁd ﬁquﬁgﬁfsntﬂg?&%tent and/or

conbi nations, net treating or I nation net treating
descri bat met@navhComrgowncucd ap 8 1bisediun dodanyl solfat¢ frdutomnp OsliN HOhslution in

combj.nat j ons thods of treat. o] i hation t hods, of. treati
e R L L R
conposi td.&ns, conbi nati ons, nethods of treating or conbination nethods of

treating descri bed herein Conpound 1 (free acid).is used. [00344] In

cert ai nglg%ﬂ FUREREILS anéié’zhgi‘fﬁ? %g?mﬁ?qnﬂ%th&?PrﬁV%nguﬁﬁPrb‘inﬁ H a@?ﬁ%\ﬂé’ for | ower
doses offriciuiterils. B o 2BFLRE, FRER I dondde VoG eah@dbeusl 3% Wi ke&sfouf €. 9.
Compound 2) to be 35adm nistered. WD 2011/ 085033PCT/ US2011/ 020264 [ 00345]

Ther apeut1’e vayohlubriganss g angther aspeshidlid@ry degsice fres ynckusisgbeyt §rgo wig to

di Sofsdera%outil.j)kl}?@ofﬁ%ri\é‘ﬁ% of non-limting exanple: glucocorticoids, such
as, ciclesonide, beclonethasone dipropionate, budesonide, flunisolide,

f1 uti cadenéslgnepnepmbelimentytthawwdid desape fayas describedcheagoare if thedatmeof aand
trianci ng; .l triene i.fi St.,: i.rlukast,

pr anl ukggt%l?[’ @%rll%fﬁl% rleltlﬂngér%&atéTrr}a%getagec@?1 b %,?é;(iiﬂ}dl%g g#%?@éaﬁ%ﬁ %‘sl%mg%%gﬁ%é%ei cate

(cr onol walet, aadenechatet eabildt, a ARjdnsios Gbiet, i fag/nadit thidboh bitedginegratiou cdbleas,

i pratropi um, oxitropi and tiotropi met hyl xant hi nes,. suc S,

t heaphy ARG RR g 1 s/t S P B ot oo Qi v it e

(pyriol anidid pacRaped powiisiCa didhdAbSMYERATONEn EATRLOADYINURE a cagd (@1¥ludehg

cl emastine, di menhydrinate, pheniram ne, chlorphenam ne (chl orpheniram ne),
dexchl orisHEIRAAT Hard cEpH b eriPrem Rele fFam priori-dirved selyien oralpg derived

chl or cy alipiicngs “shekiOxhl18e), shREhibetdish, nRitIRIHAZ P8age forms, pellets, or

granules.
[00259] In other embodiments, the pharmaceutical formulation is in the form of a powder. In

35  still other embodiments, the pharmaceutical formulation is in the form of a tablet, including but
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[00349] In sone enbodi nents, the FLAP inhibitor is selected from conpounds

described in U S. Patent Nos. 4,929, 626; 4970215; 5,081, 138; 5, 095, 031,

5, 204, 344y02pAB5B34; 5, 221,678; 5,229,516; 5, 272,145; PBCIBB20™5D020264

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 305,843,968, each of which is herein incorporated by

r ef er enc@toris cogtpbdaspaccions .yl be prrmagrehtisal egmiaRioBs tlat COMPIFROABIICHH some

embodi MeRLSIAGS NG herei n, Conpound 1, or a pharmaceutically acceptable

salt thereof (e.g. Conpound 2) is used in conbination with |eukotriene

r ecept orl0@nfldgwericstogtings@ratdiatiegs thajresgt thepetion ¢fyfomagh peid b@ydisThve Qy5LT2 dual

receptonﬁﬁﬁ£§g8qﬁ§£§m:&ﬁg CysLTi 35receptor anatagonists. CysLTi receptor
S e, But -

ant agoni s nclu are not limted to, zafirlukast, WO
2011/50850286 1 biS2pidt/ (B2 O@bolintalobapk dkrasdisclgped h&rainastludeaamentbeic icvaings@s or

o0l 005 LSt ehd R0 EEDL TR SR, SO AL GO ARSI S
ar e t heraapilfs mstHacliylic A t s 1yacks; Ndesiiload 4c@thtcfuc&RATH My BtdxF propkl @cthyl
phar mac eclé}hill(ozsﬁal plh)[/ha?a(%é %g(tir%%l/ gm}%}?ll rgetﬁﬁ%gl?lﬁgse(agétgté s%%%%u(ﬂgprgr)nell\,\gste gcgtat][g
succinate); polyvinyl acetate phthalate (PV AP); methyl methacrylate-methacrylic acid
10 copolymers; methacrylic acid copolymers, cellulose acetate (and its succinate and phthalate
version); styrol maleic acid co-polymers; polymethacrylic acid/acrylic acid copolymer;
hydroxyethyl ethyl cellulose phthalate; hydroxypropyl methyl cellulose acetate succinate;
cellulose acetate tetrahydrophtalate; acrylic resin; shellac.
[00267] An enteric coating is a coating put on a tablet, pill, capsule, pellet, bead, granule,
15 particle, etc. so that it doesn't dissolve until it reaches the small intestine.
[00268] Sugar-coated tablets are compressed tablets surrounded by a sugar coating, which may
be beneficial in covering up objectionable tastes or odors and in protecting the tablets from
oxidation.
[00269] Film-coated tablets are compressed tablets that are covered with a thin layer or film of a
20  water-soluble material. Film coatings include, but are not limited to, hydroxyethylcellulose,
sodium carboxymethylcellulose, polyethylene glycol 4000, and cellulose acetate phthalate.
Film coating imparts the same general characteristics as sugar coating. Multiple compressed
tablets are compressed tablets made by more than one compression cycle, including layered
tablets, and press-coated or dry-coated tablets. In some embodiments, tablets are coated with
25  water soluble, pH independent film coating which allows for immediate disintegration for fast,
active release (e.g. Opadry products).
[00270] In some embodiments, the pharmaceutical compositions provided herein are in the form
of a controlled release dosage form. As used herein, the term “controlled release” refers to a
dosage form in which the rate or place of release of the active ingredient(s) is different from that
30  of an immediate dosage form when orally administered. Controlled release dosage forms
include delayed-, extended-, prolonged-, sustained-, pulsatile-, modified -, targeted-,
programmed-release. The pharmaceutical compositions in controlled release dosage forms are
prepared using a variety of modified release devices and methods including, but not limited to,
matrix controlled release devices, osmotic controlled release devices, multiparticulate controlled

35  release devices, ion-exchange resins, enteric coatings, multilayered coatings, and combinations
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5admi ni stration of an anti-inflammtory agent. In specific enbodi nents,
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15oxtri phylline;, theophylline). I n one aspect, Corrpound 1, or a
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selected fromanti- 20inflammtory agents, anticholinergic agents
(particularly an ML/ M2/ MB receptor an_t&g_oni st), 132-



adrenoreceptor agoni sts, antiinfective agents, or antihistamnes. In one
case, antiinfective agents include antibiotics and/or antivirals. In a
further awpeoti/oss3gonbi nati on conprising Conpound 1, or paTpAisasimme@et i cally
acceptabl e salt thereof (e.g. Conpound 2) includes one or nore other
therapeutically active agent, where the one or nore other therapeutically
active agents are 25selected froman anti-inflammtory agent such as a

cor t i costigloiatayier frpandmimstersd impercenise Prikreiege fyuntxamplesol multiakor ecept or
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act as askDkérol oiboliitobin o@dnbuldingdnt, akepehifyt chidEis tartdibiHeicSye ingdiemmpounds
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as the mlentiqied pasaféingt drdiqnidpiolmthiicoe grelrgh edditien, ithencdmnadhwiddednt, sibBigers f
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[ 00360] [h2sOnell mpediis@bs ortloRdsikehtbn sRéul@bdhalopmeetitabidlfbrsuaccept abl e
salt thereof (e.g. 30Conpound 2) is conbined with or admnistered in

conbi natddgWigiatinian H1 ant agoni st .

[00282] In some embodiments, pharmaceutical formulations are provided comprising

Compound 1, or a pharmaceutically acceptable salt thereof (e.g. Compound 2) and at least one

dispersing agent or suspending agent for oral administration to a subject. In one embodiment,
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Exanpl es of Hl antagonists include, but are not limted to, amel exanox,
astem zol e, azatadi ne, azel astine, acrivastine, bronpheniram ne,

cetirizi 0 20evo88®8i ri zi ne, efletirizine, chlorpheniranPog/USedienembs ne,
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| evocabdbt fOﬁ@ulaM%|aé?§wﬂ?r@nwﬁéa@wla%f0héusp?ﬁsa%ls@ﬁ ypon AdpIfULe Mithavatave | i zi ne,

nor ast eny, g9k RiallPLARMALL REsioPisCUBRRE, PYrilam ne, promethazine,
terfenadine, tripelennamne, tenelastine, trineprazine and triprolidine,

parti cul[&ﬂﬂw Avsuspensianre subssentieily ipigormy” exhsp étis mpitiyri@mogﬁm@mthatﬂ vaea thy

Lﬁg(r)];rgggsﬂ &gg?l?{;ggcgégﬁgagﬁ@@%ﬁb&e hg‘?ée)ag# ”é‘(ﬁﬂf:ent %Prrpound)jo% i’ corrbl ned with

or adm rphaﬂrmcadlcamy aepiiabiatdlictherao (b gaGohBoumd 2agromy pdinf tinaigboutitinver se

agoni st) . 6}.@;&5 | n %ﬁ t her enbodi nent, Conpound 1, or a
phar mac SUtRBUPT (PHCEMIAEPY- sal t thereof (e.g. Conpound 2) is conbined with
or adm noeAEguit forGRMioA dbdagd formt Foraral brh B udtied araag@geNduspeniBoand/ or

i nverse agoni st). [00363] In another aspect, Conpound 1, or a
phar mac diffiag8iquy SBeeE &bl e salt thereof (e.g. Conpound 2) is conbined with

or adm nhekgaguil @orﬁfﬂlﬁ%ﬂ@&da@@fdﬂn& kbr%rd?@&ﬂmasmah&i 5r@5queb@§)§%§ﬁfln51|oﬁs anot her

aspect, Conpound 1, or a pharmaceutically acceptabl e salt ereof (e.g.
@nﬂ@undelzyted oppbiinalimited th, Prarmeneiidally eeesntabls agenebs prat disnersipnsh a

32- adr erk%ﬁs‘}&f%t s%ﬁut?oﬁ?%ﬁ&‘%)ﬁ%ép ?@@25151A§gfef"?Ptﬁ%fc@%%‘:{%ghcg‘?rf&@%}w 1, or a

phar maceuti ca accépta Rer conbined with
or adm rieshrerayt, InﬁEdomnﬁﬁéﬂﬁ%(lZQle Ilnaldmtmntto oedtdergdianpduédB66]Ja | N anot her

aspect, h ceytic ble al t here e.g.
Conpound BNty e P GRS e Ponte B 25 IS Afesohnty Piugd

non- st eradiidiats, mh%@a(gpdnslategrabﬁ)@é?g@ﬁﬂs (bip dﬁmﬁlhgagea&pegbvenﬁgm@@mm)l or a
phar maceut i cal | éc tabl e salt thereof ng) Lscﬁi %j S con&1 ned W th
or adm rﬂr%gﬁ’éfﬁ‘@ﬁg IH RN BANG SRS A feé‘ﬁ’ﬁlagﬁ?é $e)IavPORBESPSi ) anot her
aspect, GREPRANANY (bRavalabiliey eeutdcal |y acceptable salt thereof (e.g.
Conpound 2) |s conbined with or adm nistered in conbination with an

ant i hi stlé{peidn 025f19hﬁ3’619]=nt4 tHe agisoreyIseapert and diwpoipng descrilad hgrein remain in
phar rRceiild GERI by SRLL bt 18PRGLELod. rdrRANAhaG | S combined with

or admni s % |n conblnatlonvm I nhi bitor an
adr enor d@@pﬂ driquid opmpasitions [ BELY takegtho fonerof aélgeﬁtwhe@ihp@gmd(e]g or a

phar t| cal acc tabl | t t eof und 'S _conbined with
or a4t @PE%)Q Ry doee é%saétr%{’ere‘ﬁ%f’ ner gy ém%%i? "aP'3UPDE- 4
i nhi bi t@blutlbﬁ),eﬁ;msbeﬂsmnmﬂeomnhadiemhbdlnﬁﬁﬂﬂeumdldlc,on@bsﬁorphaqmueuti cally

acceptable s ereof (e, i s _combi.n th or adm nistered
to a pat P‘E’fﬁ?l lﬂuléﬁ%P?fgtqﬁ’BHﬁWr%thBﬁﬁﬁtB%i}OE‘BrOrfP iguid eiﬁfe\c}%e agent (¢.4.00372] I n
one enmbachniihd | G@ERpMLRthcduticOlly &cBi@loRtenteak Ly dﬁ@ﬂﬂ@b'l@p&@énf int her eof

(e.g. 35Conpound 2) is conbined with or adm nistered to a patient in
corrbl natSOBHON 1R puspeisipp_or bogh mgﬁmés@%mm@mm%%ws@eﬁ@a@pgs c

receptory ?ﬁgﬁrlh%hé thn%‘rﬁ t‘ﬁ@@%b@ﬁ%pen&@ﬂ@@&'@&t&ng He o tﬁﬁ&[?rﬁ@x‘éta jcally

acceptabl e salt t er eof Conmpound 2) 1s conbi ne of adm ni stered
to a patsuenending agﬂmtﬁbUﬁ@fni m}mﬂm mchido matearseliblg pblemaR-sach asreellglosic r ecept or

29001 1 100005 GBRMLIENLw SRARAUAC, Foq G11cRBORTBSEHLL AL % dsgept abl e
linked carboxyl-containing polymers. In one embodiment, useful compositions also comprise an
mucoadhesive polymer, selected for example from carboxymethylcellulose, carbomer (acrylic

30 acid polymer), poly(methylmethacrylate), polyacrylamide, polycarbophil, acrylic acid/butyl
acrylate copolymer, sodium alginate and dextran.
[00290] In one embodiment, pharmaceutical compositions also include one or more pH adjusting
agents or buffering agents, including acids such as acetic, boric, citric, lactic, phosphoric and
hydrochloric acids; bases such as sodium hydroxide, sodium phosphate, sodium borate, sodium

35  carbonate, sodium citrate, sodium acetate, sodium lactate and tris-
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5or adm nistered to a patient in conbination with |ong-acting

bet a2- adrenergi c receptor agonists. [00373] NSAIDs include, but are not
limted two 2aspi8s038, salicylic acid, gentisic acid, cholPCmaSa@EgeERE4umM
salicylate, choline salicylate, choline nmagnesium salicylate, choline
salicylate, magnesium salicylate, sodiumsalicylate, diflunisal, carprofen,
fenoprofen f enopr of en caIC|un£ fl urobi profen, ibuprofen ketoprofen

nabut ondwd I@étf@?@if%@ln%@ﬂ@%la&é tlfffefﬁéltqhéﬁicﬁ@te/%éﬁ?%x@ﬁmnl%%ﬁ%% Hm

di cl of enagGbEhRAAN FamohRHLIRIRCS It 281} 1HAIRGnd bAFTELE Tl RS P ERANRL €,
mecl of enamat e sodi um nefenam ¢ aci d, piroxi cam neloxicam COX-2 specific
i nhi bi t geenired temaagin bt of thecompenitiesdn e acceptlele 6aigh, rof ecoxi b, val decoxi b,
par ecoxi t . 45 3 S398) .
o0aral g Bl she Gt RE RS Racelbmea? Qmpobons i o de Soc R 0

( Cel est anen ampure thjuiroh® HrmPekmals btye) theadoalposiBbamenen acadptkddd @ngm 8uch

anci noni d met.asone beta t hasone, budesagni de cl esoni de,
c1 obet asoft mE g BB BE SpaE B TDrUee it aarg et HEFe e  vazol

def | azacédrbaté ®0MYS PhdshBAS bidafidRate RFBR) tﬁﬁ)sultb@és&mmnﬁtaamaﬁs sEeSREYEOr t one,
dexanet hasone, diflorasone, diflucortol one dlfluprednate fl ucl orol one,

f I udr ocdrendsoyediuny ghigrids Ratsssimedloride  yodiugsthiosulfatg. sodiug bisyfite andyoci nol one
acet oni dghnmddiupshineni de, fluocortin, fluocortol one, 20fl uoronet hol one,

fl uperol one, fluprednidene, qutlcasone fornocortal, hal cinonide,

hal orfet 4883pY,In m@lemwmwom@rrewuﬁl@bwmm@p@%@m mglaﬁ@om@mﬁgt e,
hydrocoqﬁ&égggwgqﬁgpf Igmu@y Egﬁgptlsone butyrate, |oteprednol, nedrysone,
mepr edni'sone, ni sol one, " net hyl predni sol one aceponate, nonetasone
furoat e, [oqzaﬂeﬂmltdﬂafs (onmpos;mtcmd mcimlf: loa¢ er mpue euliacsanred pnieing plolsealkstabilitjex ol one,

ti xocort triancin sol 51,0037

Commoomd Ot sty BBl S BRE oG N ARTHES Pe P Aisp R B PRI und 2)
i ﬁ conblanedﬁg/ult;tblre &ifs, agnpay@i}leth@mm (EOO;Byﬁibgh’liht:ced)lasWrto? ﬁfd?o@roxwhﬁaﬁtgent s
that are_in itor UDP- gl ucur onos nsf erase (UGT UGT inhibitors

i ncldde ARG f%l@%dcﬁﬁ]f nywt@f%egzﬁéﬁ%?i%&é’ﬁtoxw 402004/ 0014648. In sone

enbodi m254] S%H’l @Hemcamﬁésﬁt%nh QR ofe bIGRole ARl BNidANs BLhiowse ERmidovmsilidoses of
Conmpound 1, pharmaceutical ly acceptable salt thereof 30(e.g. Conpound

2) to béwlﬁweﬁvlqueﬁwble[mwéqmsm@lud%@V\y\iawépxa@mﬁ)@uymccwblc 8¢ieh

conbi nat Rl § @gﬁg stBhedisp t her sequentially or sinmultaneously in

separatébgﬁ o nne 1H%a%ng§g6${cal formul ations. In one enbodi nent, the

i ndi vi duw29ﬁdnpoumj30dmnbﬂt ablaeadrwmpsilmdresmnkdgb@nmé¢ siogermoarr@dmrbblned

\?mh?[jzggecg_)%t%}cngllg| 2 ern‘%iltlv% };t,ﬁlg 1t1 OSF ecll @e CO erséerg% e%@ec{i\m&}b\g%? a%%%t I ¢ agent S

conblna&m@nﬁtd&&hﬂéegmﬁﬂvh3®emmmabmp@mmxenlently presented for use in the

formof a pharmaceutjc conpositions to her with har eutlcally

accept aHP‘Bgﬂ'aIPlﬁ%rH‘f ?‘%‘5 ‘gWe’E%traﬂP"é’Pﬁ gh armf‘%f’(‘f}g?%foﬁp‘&?&}ﬂ%aﬂgoﬁl gﬁ

N- et hy 1-Reserratitd Sldhyd @il RethEUMO)s- A praphiasy - 4' -

5(trifluoronet hyQoi phenyl- 3- yOacetanlde

2-(2'-( ([@Qzﬂyllaﬁ?rﬁ@)?lﬁ]é‘fmpl}ts @qﬁ@phg&a}img‘ceutlcal compositions include one or more

( tr '55' u%‘leBﬁfZQfX% cmﬁ]enﬁaﬂé %ﬁ@ﬁlb&\zaﬁ%lﬁw FuVctive pharmaceutical ingredient.
2-(2"-((ethylam no dr oxy-4" -

(trifl udn@@m@ hl}n@gﬂuph@ﬂylle @@hl)zac@tsal’@@ed from Labrasol, Lutrol (macrogels,

2-(2" - t hyl ) - 6- net hoxy-4' -

(i1 1 uo aRe il SRR e LR, o) o

3-(5 -( qmqumdiphamﬁcemﬁlhomylelﬁ described herein are beneficial for the admlmstranon

g_E)E ![ ]; : ]lcj F&ﬁgﬁg&ﬁ%%gwéﬁv fﬁgy%slf’%&aﬂ%llé 8%%/ 8? rgena(rjl gr%E F&Y 1621‘[ group at 18 xy-4'-

2, 2'30( 2" undble (E3viloazamedinsehd slan®sshyd PR\, bi s( 6-

nethoxy 4 g?(]trlfluoronethyl)blpheny -3,2' -diyl))diacetic acid; nethyl
2- (2" 4( J0B ﬂbliccal or sublingual administration, in one embodiment, the compositions take the

et 1 adlo) Rbion! G BELNEY okt MR ORTR B b ARRIY sy ot at

benzy1- r%éﬁh%ﬂu%@Wﬂﬁ%nﬁﬂﬁ@3&i6mh&ambk¥94 -(trifluoromethyQObi phenyl - 3- yOacet
ate; 24 -
benzy1- i[ e%"ﬁf?ﬁ?%?lﬁb‘}dlm?lﬁ y 1588 SRR PSR PATI Y PHTERT SORSPRY BT PRAACS- y1) ace

ti c Bci don@nfrafed sugar solutions are used, whlch opt1onally contain gum arabic, talc
15((((5'-(2-(benzy|oxy)-2-(nethy|anino)ethyl)-2'-nethoxy-4-(trif|uoronethyl
) bi phenyl -

yChethyI)(ethypanlno)nethyl) 6- nethoxf54 -(trifluoromethyl)bi phenyl -3-yl)ac
etic acid; or
(Z)-2-(2'43-benzy1-1-ethy|ureido)nethyl)-6-nethoxy-4'-(trifluoronethyl)biph



25enbodi nent, the containers are fornmed froma variety of materials such as
glass or plastic. [00380] The articles of manufacture provided herein
cont ai n paokagrosgo3sat eri al s. Packagi ng material s for usecCrnSp@ahanshg
pharmaceutical products include, e.g., US. Patent Nos. 5, 323, 907,
5,052,558 and 5, 033, 252. Exanpl es of pharnmaceutical packaging materials
|nclude but are not limted to, blister packs, bottles, tubes, bags,

cont ai nal&Vinydpyioddoneaepibope] e aokagivirge géyﬁalt &/ e titaniprp gigpider lgedugr sel ect ed
for mul atdo QAN End HiENE 8 NR IS Ot HANILSHEAIEO T M nidodM I Mesnffryrde array
of formul ations of the conpounds and conpositions provided hérein are

cont enplrgreentaaye addedgo thartdbiaty orglragee seatimantos ideotifientign df wedsractediosbiferent, or
condi tiqn %ﬂﬁ%1ﬁQHB JRenef it Pysantagoni smof DP2 receptors. [ 00381]
For exaonE, € Cont ai ne %s I'nclude Conmpound 1, or a pharnaceutically
accept alibeogIsstotldtieemdattoodthgt mmrqamunsjarﬁl)e;;cnpmqtsmwl seyveisevegal dowposs, t i on or
in conbinatiq i th anot h WO 2011/ 085033PCT/ US2011/ 020264 agent as
dlscloseamﬁgpg?ﬂ.e%ﬂ?ﬁgﬁWﬁguﬂpt|onalIy include an identifying description
or | abeljog302)i1ASémeélehbaiiSeciite]@inpadgnd O, drhphatsRcetichiReacogitindsitdrsedsfi(bgd
herein. [00382] A kit typicall i ncl udes | abel s |IStIn% contents and/ or

i nst r uctGEMROURGR) ndamulated ip hadage of Hrkrmaceticah compasitigaihad fsuftehle (e, A set
of inst rlﬂleﬂatfa%aw hém@iys Qn kR SabdAmbR ItMmﬁﬁ@eu%D&%%kmbﬂ isARehe form

enbodi nent, a | abel is on or aSSOC|ated h the container. In one

enboldi meke sokitipm sespensiony amalsionnecdloidet leﬁ:ésmon, s sy PNAPBECtsYr oot her

char act i he
contaan%ﬁPfgé sQHm%@@%%ﬁﬁ&%a@%@g@%%?g%%ﬁmr éﬂggHggpﬁéﬁ&ﬁﬂgﬁﬂ§85%S pr esent
within deasteme:pihanﬂlzeelmcakhaaqce}ﬁablt batipiadt slot isalodsndnfyeused mt wasalénhalablgy. , as a
package inse e that the
cont ent sphﬁ?%ac?‘glcﬁp”&g’&%‘g?l&?r qlés% %T‘?‘idémi’g% ﬁ}&rpélﬁéﬁatce‘&m&%"ll?pé’él%lo%%? The | abel
al so i n(ﬁdﬁﬁfﬁlﬁ&edlwﬁm(hhlaﬁiﬁﬁzéroa’n inseflabr, b hebutiont endPrizaUatn mserded dbdee et hods
descri bed her [00384] In _certain enbodi nents,. t phar maceut | cal

conposi tMEHE: @n&rf‘é%@m 5 fhegh E)rg&?ﬁe%ﬁcaldﬁoglﬁéﬂté@}15&‘%3\?468@%%/(%0‘8 htdi ns one
or nore dhklnBoditeftsf @UMIILOOSApRNDY iRukd PO PRarRhoidadoRpsSlidh 1Ahe pack,
for exanple, contains netal or plastic foil, such as a blister pack. In
150ne erﬁ@@@ueﬁ@ﬁ@memﬁecrb%kn%(ﬁorawﬁéﬁswseé@mhé@har@amlmamp@ﬂﬂ%yln some

i nstruct Spenser
is al so égg)?glrlﬁpeglﬁl %g%%ﬁtd&h}o? ?(}:%a Sgls‘?g%gllt g@%%@ﬁﬁcaﬂl%&%%dr%tﬁghng{rsog{n form
prescr|bmdmbmxawgmvemhwmmkaﬁwagbh@ymc@th@@&m@mmm@mhawmwmumure use, or

sal e of ceutical s ice r ef s I e
ageﬁzé)y d?ﬁﬁﬂ% 5To Vet“ﬁsa%haﬁtl? - “1%{&%“55?6 {eSrdied nar 3 BHHIOES S’reg%ﬁl ﬁ Such
noti ce, d or, Raexanmical Dosigé FlmﬂsaheDrmmDalpmpS@ecbnﬂySi&hﬁdJ(S%Eood and Drug

Admi ni strati r escripLi r ved product jnsert. In
one. erbddMERe TOS6HBEatFRE SRR HEE ot B BRRRCEr Bl Hlipmends

for mul atiggod;Nndom®BMBIdiRLES Mﬁ@i&ﬁ&utdr@ghaﬁﬁbédtﬁﬁllﬁc@eﬁé&@saﬂ)crtﬁ‘&@df?gg pl aced
in an appropriate container, and |abeled for treatment of an indicated

condi t i dremyagpdRsp fermujated ip thedforim abt Btsaloar hasalagisy adithpdkei n,

h b |
B L T e
phar macahdreefdt. gdbasmmmd 2psdomauipred §omg;e nhen asead) amedonn plfbwderdl sassoci at ed

forms of the salt u for xanpl e, pharmaceutl | . conp tiaon

descr i béamﬁﬂrla.Sﬂmeaw&Pa@a ﬁargaa%ﬁg QEMeSitgAS wlta%%nfﬁba%aﬁlﬁh@mmmasses a
CONPOSi t AN CQLRI a3é B&w@ni@ﬁﬂ)ﬁ Héﬁde@é@i 19fth§ R)@'fnlﬂf‘aﬁ %Eﬂo@&%p%%r@se%ﬁ% gbhpn of
2-(3-(2-((tert-butylthio)ne

30pr opi mwsanuadq)aplmW)ouhsmﬂwmmphe nflpalu@fommomﬂa@hﬁapEM\mQES
[003 6] d| ent s, fornul a onsll%e@r gcesses an rocedures

P[e f OlHP ﬁﬂ (
for r actiirkg PREHEAR IR oL It aRer oBBP I SERA S ARA BT bed
above. Tthecqiuadiésesbdiaictn dRiSChithife powder base such as lactose or starch.

[00307] In some embodiments, the pharmaceutical composition is in the form of a powder for
nasal/inhalation delivery to a mammal. In some embodiments, powders comprise micronized

and/or nano-sized particles of Compound 1, or a pharmaceutically acceptable salt thercof (e.g.

-51 -



35w th particularity illustrative, non-limting enbodi ment of formulations
that include a Conpound 1, or a pharmaceutically acceptable salt and/or
sol vat e tweneuafoss@aad phar nacoki netic profil es and phar necodsp@mioeo2ef f ect s
thereof By way of exanple only, Conpound 1 is optionally prepared as
outlined in US patent appl ication 12/497,343, or as outlined herein.
Exarrple 1. Synt heS|s of npound .1 and Salts of Conpound 1 (e.2. Conpound

5 Prieiaosngd oh wd%wmiargzr PaRLipRPAFISIS et st s RgReAtioR) Bererxamgle. 100387]
Ch arged Jn@ eﬁﬁbgdlﬁeﬁtedad;rk 'p%dérlférﬁﬁllatr%gq ?Jrec?as(fgﬂ(t‘%d BMpotidELNOXYphenyl)

acetic acid and of net hanol he reaction solution was charged
6.4 nL dhagesesiselnecseptanlt salithercelded. theounéalbtsu@rmhﬂe@ Iastaseds jettmilled | ux f or

concont i LR HRRRN G bRy e IR ARTORBE A FREILH N AL TR s adoed

to 16 thsemkIuasdncarmbmemhﬂlamafoeniulaoonsﬁiaﬁbrgped BOBinhmefisd\drBialiisspaatitdeschft o t he

flask again and,concentrated to s then added to the
1 ook and OOty DR BRRES i oSy Sie drdulie G S Bl SRS PR eous

sol ut i oreriswilige. pattivees Of gamipeSndVIE 1@ sekhé e6lbQliREnts,gdivden inhdiind Srandtidisl t er ed.
The f||trat es were concentrated to an oil and dried under vacuumto_a
const antdedsi @%Pere%%maﬂ%ﬁanzorle@uﬁpws%%c%m%swp%me)%&h%@%?@ﬁvﬁiﬁét hyl
ester ( 3Qa1dbilRah@AIBons A3 bAPRErAH rc@mﬁﬁsedﬁ%%lf&@ﬁﬂh@&’s bl CWHyFhund 2.

chromat ography). Purification of methyl

2- ( 3Yhy &_@Mhoxyphenyflacet ate [00388] Loaded 22 g of nethyl
2-(3-hy : gel in
Too . runi BRI AURRGRG MALE B ARAlo ML imARhe 1 il fafhachleie, DO

met hyl Zacce(p&bltw&ahdwyeocf(mgt(}wwpmbh)wb paoe 0 3tng. to ?ﬂbmlt plSpgendse,dl In el a:hmth 500

nL 9;1 hexan 20ac te foll owed 200 : 15 hexanes: et hyl

Moot ate EARBIBFotioN: el PREHE b1t Bl g S Ping D BIERG RO she

hﬁx anes: tewlswt SG?ﬁg péreloseAﬂﬂh sofrﬂe&ﬁﬁbodﬂlﬁenlvseﬂﬁ eﬂbﬁiv)bafrﬁgntby GoMp;urhcay ®F a

chromat ograpgy (TLC. 1: exa ety acet ate nd stained in

Fr actl ofdaRBruIeA hifpreRie et Fof (E 8nboHegm ﬁaw@gﬂ%mgrtaﬁeﬂﬂéspsﬁ ¥and
dried todbauq%zg%@a@ Bhday USHBY 5é @I ubY¥aC AP SRR 5hg tFhRRAH.88 han of

nmet hyl ) for ut%? nlaty’ropheno%y) 4- ne%xa:?ghenyflgéet ate é%%onpound A)
[ 00389] d@ﬁe@f@bwtéalgé%wtpéa@?way 199 g of 2-fluoro-5-nitrobenzal dehyde,

230 9 9 B304 1h3pg gx ARV BERORKY BRI oF cBAREIE 126! SpiBhivhaaster, 115 L

of di oxane an pot assi um car bona hé suspensi on S agitated
and heataecbpmblemttﬂiemof €. b dionmpoutspd)nis diout emeg tpriodoseahpiténiggrer doseeaboeact i on

m xture s dil ) dIOX nd lter at, 4 The

R AR5 e R R SRR DR et RELTR R S TR T T o
char ged ﬁeﬁd@e,lz(bo\l@ll(]ﬂﬁ‘ﬁﬁoeﬁdﬂsﬂtﬂb@ﬁt 160mE pér ddNe Hmut matng ﬁoeﬁdtde pbe2-380mghe

resultin uspensi g hen filtered and t Iter washed with
5 volu a%?F 0 %‘@@g PPh OSPeaé’BWtﬁtoﬁﬁlg\Bﬁﬁ? © Pﬁ“ 0‘&‘886 qsg.,d)rg °%oc. WO
2011/ 085033REHEHRO1LL/ 020264 Step 2: Preparation of nethyl

2- (3-(2-hydroxynet hyl-4-ni trophenoxy)-4- methoxy henyat) acetate (Conpound
B) [ood }OJéﬁéﬁ?I@‘éﬁmeﬂﬂae@S wr%1|ph§macwsals§0§ﬂ@¢s leahiﬁﬁ&ﬁ 0n015megml fo agput

t et rghy dippf Uh Ak C(oﬂﬂam@@qn Tofid erhb&flmgﬁté))ﬁ?zﬁﬁhar%@éugﬁgsol%tlgrfs ic1Qde G UM

bor ohy drlde to the resulting suspension e Ssuspension was t en cooled to
10C and ltm@/mlifombomomgﬁult@§0beﬂf09mb2 charging 2.74 g of sodi um borohydri de.
Agitate ] e e o S orohydri de.
701t at o B IR R Bid R GHERERTIARE oo v BEh T BSAERY Y 1 e
Agi t at edCdnafouid Incmraq;hartma]:a&ical@ha:rcqeablesal’téthge@ﬁ(e go@ompnulndaphydasm@le agitated

reaction Iur er om nc acti

char gi nge"ggf %1 Illf‘é{]ﬁ%feitkf igi[l'gts 1@&%&%@8‘%# } ‘?'/“_‘[giﬁ’ flngﬁ/ W’(I? @B%Uttg&and

1. 620L of/wéatBsut 3B2PARASFRTOARYET 5, RRPh¥AsLadicOmngRvERH M Aththdedde k. of 25%
sodi um chl ori de, aqueous saqlution. Separated | ayers and dried organi cs over

sodi um <cAntRopad 2)rfesogiearhodinchty Bnmedise Frivase BhlcEsIngrderrbest h Wt H9ups under

vacuum afpo} &P abGQ, 1@% WBQ&H?QO‘% WIRS atf i B8 /AT il W/&'%‘J/w"ﬁb%t MACHUM O
obtain an orange oil. (Note: The reaction vol unes should be increased from

10 vol urabsutBal: wivoxhews 40% wav ofdlammesndi, oTlaphDinegetisally acceptable salt thereof
(e.g. Compound 2).

-5



15and the reaction should run at roomtenperature). Step 3: Preparation of
nmet hyl 2-(3-(2-brononet hyl-4-nitrophenoxy)-4- nethoxyphenyl)acetate

( Conpoundw@n2011JB8B31] Sl owl y charged 153.6 niL of phosphecuasteitoe@sd de to a
solution of 377.2 g of Conpound B and 1.50 L of 1, 2-di nethoxyet hane

mai ntai ning an internal tenperature <25C. 20Upon conpletion of addition,
the reaction m xture was heated at 50C for 3 hours. Upon caonpletion; the
react i o443 18 98¢ a@ettoneshiate Bifges @Pe Bfederbywt 112350 Wik teiboad0 "% P y
added. T oaheRRDE PR phtmadQtitAtyedcdptibldkl iRASH %&g.@hﬁpoﬁﬂ&b i {ofeed. The
sol i ds were washed WIPh 754 nmL of water twi ce. The crude 385.5 g Conpound C
was tri tagrbetdisebnig mimizge malcasd capmees iaplddagimpavad 1f ora pharmpasegticalthe suspensi on

was filt i ri u at 2540C to a const ant
vor gnt . G EPERERIRTE R St PR UM "L 2P i

chr orfat Qdethpbty of Idsiny alid Preapa¢miRegimafs nmet hyl 2-(3-(2-(tert

-butyl thj thyl)-4-nj.trophenoxy)-4-. net hoxyphenyl) acet ate npound D)

[ 00352] TR g gasdbp S Bihc il SE S RRS S oot P

2- met hylphdmiicoRRBEY fceptabld QaitterdofBels. Odmpddnd 0P @kiciBed heciheagdnifiBterddxt ure to
0C. Chartged 8.7 of sodi um hydride and held at <15C for. 10 m nutes.

Char ged, OBProPylastic aetPhT YT deatals Ha erapeuia gelissions RORPOEEOnsEHar ged,
8.7 g ofagandimvdy hyspdider aRea \Qidriad fioth a@ide®e of Qombiti §San AahO& Wit 7 9 of
sodi um hydride and held at <15C for 2 hours. Chargﬁgdz 4 nmL of

2- meltbhy | to guiigrop piderst pardllyzaegstiat Bagf one o5basymptaypd of de diazse keFendiion<nsC f or

2.5 hour : : el i : r oW y
cdded s Ry BRRBOBRING St it hARR shElhpcfitin B s Ripl FRuese e

2011/ 085x33RCT cusidn] HERDAS themng phnpdtiont svimsltladthitosedight, aadrdspemse ovbe ni ght

bef ore f'IterinOg. T.hg solig$1 #erte shed with 1.0 L of water two tinmes. The
sol i ds & Y B PN /5P Fa%ﬁ%ﬁm%der vacuum at 40C. Yield Conpound
D (363 gommny;In pphyla&adappli¢atiohy cormpsittdne berdataing Gloapbynd 1,ora Step 5:
Preparation of pethyl 2-(3-(4-am no-2-(tert -butylthionethyl)phenoxy)-4- 5
met hléxyWF%&MG&%(%W&@UHH@%%@%{ 6@@@%]1101&51&%%\_5364 berangis %dnﬂnérgﬁe? 355 g
of Conpaylgafdnt dusBepkibRfto GEStA@RMNe.at AAOo M paBlicular dseddl MBI By WaziAesRAd 89. 5
g of DARCO and heated suspension to 65C Charged 6.75 g of ferric chloride
and agi taREwupigp dafingd e be Tipaprjeinclcarly cffegfveppopntcor dascor indlis asrdthegrecieed f or
1 hour. i e ! : . Char ged
6. 75 g o LR ERg By ndle daELH G N S, TR RS e Ao ont he
react i ompatiers, dpoliechnanisdonthtsenperbdapead emidic févetiraad colrsooighe dispad of
celite. The,celite.was wash with 1. . Of hanal, three. times. Th
P11 oha ST B Rt raREn Dot Dhedoirs Rl AR sk PRF 1o Gl Bisr s
further tbejudgmemdéthet@atingphysicanconst ant wei ght. Yi el d Conmpound E (381
grams; 116% 94% pure by |iqui.d.chranmat ograph g F?te 6:. .Preparation of of
met hyl 290(33*;8-](1?9?@3@‘? embimeite AT RYPY 9‘%&5‘5‘% oS QﬁBW)Qr?t}lempi% as

net hoxy phesibbl A&eihah@udcCenBRl REmMistrali®® 39 drt-fh@nigRenémds, dhbdnle fl ask, 329 g
of Conpound E and 1.4 L of dichloronethane (DCM. To the solution charged,
199 nl cHministEtiny ingHdaeadmigiseyinder anexionded origd geimesBcindingfe-gi val oyl

chl Ofs! dqm%ﬂgl(m?ﬁlE%QraEQn éptge pﬁ@n{’?‘ﬁﬁqn @fdef"g)gnie%raﬂe ﬁ%‘tﬁerwgg%’htr%?mhﬁi“ on the
reaction mxture was cooled to OC and quenched with 1.6 L of water. Charged
800 ni dhe DaMtemsioishppatimneéddid@se ¢recohdigien. sin sThe caodiogsts] dyans was

re-extr > it h.8 .of -he conbi ned organics were washed with 1.3
L of sa%@%la‘ﬂgﬁgtlgog}cgu%eﬁ%gr onatreagglgl ution. The organics were dried over
sodi um qoi3igtle seaneembddimemsl . admlvéstfakibh bfthe sompruad compowiticak edtheapB85 g and

650 nmL of h ne. was. t hen .charged. Concentrated to 70 d charged 650
e of halstRE! BeSideR g 0B Yo iR Bt hetostorins G and

agi tzat edhdhigstbied isue@pbrafily koduRelsStemPbraBly sifpeh@idrfsr Acdr@imdeng® bBmse Qfe., 90! i ds
had forned. The heptane was decanted offy and the | arge soli1d. was_ broken

into smaldrugrhofdc e dhe kypgthyed dhexdrpe Bolidax yerigsdetivign dgrysrdd yeah isludigty. The
suspens i\gag WRgarhbik bEILEHIARD Ehe Sk ,Cbsda%r@a%?%gsc% g?ygpgpzé%@nglgu%@,;ol i ds

were dri to a constant wei ght under vacuum at 4

(341. 8 0abws. 289945, 8Ddaypurledayy 70idgys, d0CdayenE0sgyaphy Jays Ste@lays, 204 dgyar at i on
fo2- (321 (& tnhthi | - i - . .
Br opi (()ny Sér%g SO?%(Lde g’x%)b-d%&s%ﬁ%%%{/’p%?g;h%%g%% |5£:% g%l)ﬂ efi %%ﬁﬁ%uﬁﬁgn %ﬂng[aOOSQS]

Charged 66.4 nL of 50% sodi um hydroxi de solution slowy to a solution of

299.3 g Conmpound F, 1.2 L of THF, and 900 nL of nethanol; maintaining an
internal tenperature of 53



<25C. The reaction mxture agitated at roomtenperature for 3 hours. 2150 g
of reaction m xture was concentrated to 600 g and 2.2 L of water was

char ged. Wbheonqsesas sol uti on was 35 washed with 900 nL pofi/UsE@E/ 020264
repeated for a total of four tines. Charged to the agqueous WO

2011/ 085033PCT/ US2011/ 020264 | ayer contai ning Conpound 1 930 ni of et hanol
and cool ed the solution to 10C. VWil e maintaining an internal terrperature

of 10C 3bee heliday 1S£fﬁﬂnﬂt(iﬁ>vk99%aﬂlﬁlélém§|bd\mf%‘/ Qgramrlepply 10%, 15662050129 “suspensi on

was al | oyed 350, a@h! fof sabs, 59ATEAEIA38S, 304, (?5‘% 09RXsHESHL aﬁldh@@‘%s before
filtering the resulting suspension. The solids were washed W th 600 niL of

wat er t PSEI SanemerinbelimereCamnghnd bow amhermaq@dctlor acvgatmmsraét thdsecdi(piga

chr omat o TR 2 R e IRRAS: bl ARyt VRS i 01 ©

m xt bre aﬂfemﬂfd:oh@ocmbl endapharm&ﬁitltajlyammpﬁhbﬂefmltfﬂmrmm grCanfipoangdrit acul ar

inpurity at retention t Upon conpl etion of the
addi t i or{e\q"{ltﬁzﬂf‘e eaﬁ%f‘i (frtl THORPGPE ShdaP Slﬁ@?{r}éf%e%ét room t enperat ure).
10Renov gho3 IResm@Iurabocﬁabme T odngou i (@@ apastithcduticB0R0 ablhaigrdeA1Og ML of
ethyl acetate to 82. Corrpound 1 and heated the suspension to reflux to

obt ai n & YRULT Shis a@?ﬁ%{lﬂs&‘éﬁd A MEWiHEhe AllondreotFraymet crqle: dakialt reEiPdit i on

formed whiighwiRs ddﬂ%uﬁ@ atpd pﬁam{a@éduuaqlm&éﬂmb@e ﬁht@ﬁé’reo??é gltwﬁpc%@ 2pRt ai ned.
The solution was allowed to cool to roomtenperature and further cooled to

0C. Phe adpdpetersil émthmrrfrmhtaéldé@ ahseond pesed of anleestarviriaypdurigprighethoas used
for t t h
vacuum A EEhE % g e SRR NP EMNE G fo B IO Alb LR agiRESE BT |

Step 8: tPlt}epaarrmhalom apdduced amount. In some embodiments, the mammal is experiencing at

2-(3-(2- ert net h 2 pr opi.onv N henoxv) -4-m
ot hoxvprhbTTesaBi obdh et e o wlah, Rkt FrBBurRss ot "8 ged + b t he
3L f | askdis@sé.d condifiorGe ifaateichylthe $idSentd ofdn emeﬁghﬁ.nlﬂ yeaﬂlﬂthérlfﬁntfddlrﬁefnts]'ﬁﬂ% The
resul ting solution s cooled to 10C and, 25 nmL of 50({? ig0.80eq) was
added s|aglﬁﬂg§;n lsmg?seat?@ar WEPIBHN PerRsAtig t?eoﬁreaavem@ IR bef ore
nmeasur i Nehdolgndals; thB@ﬁé%?}abﬁ’cFH hSlu&RnMbab Aayhen s&rﬂ@embdﬂhiﬁ@htsg th. cfiollas
nmeasured. Charged anot 10 equival ent 3.15 nL 50% NaOH and agiti at ed
for 40 romntiaes dafypdmigistration o Swmpeuntbror @ phETRsAGHacesntablesalghaigof5006 NaOH

d t@ 0.50
and _agi t@Ledohundd) Ml e SmbBIFRQ. (CHAL g@&ﬁg@n el SfitHinkal&Bh

L 50% and agl ate r m nut es. eactl on conplete after
(0.965 e(épmnpnah@morm%ﬂrmmcal@ozmamh@wétdhﬂhd (s.gl Gomhpount @).48Goge Char ged

1.1 of entrated to 400 1L of BE and

concnt BT G HER ERlio Bl § hesh AR dufcanbhu 8o 6 00 o

Sl oW y ghamgeeuticalby hcc@;itamesﬁltahﬁre@ﬂ'(d gaQomhpduad 25 OI’n s‘amh@tﬂbsdmfé%bths edcbals
precipita mat er i ness ssol v d 331 g

t.ed, ncentrated the qgu
of COrrpd%ﬁﬁaéj?lc esyat @S%%V%Epwﬂ?g%ﬁ%me%n 8&%03 8 lquECI%CgPGUF%*ﬁ to 1860 ¢

and sl oVdays, acided 14 Haydl QDWEE da9s 38atBeakt A3OR P@%so%'eﬁ@b&%eht@&h@ﬂaﬁ@enm on
overnight. The resulting suspension was filtered and dried to a_constant

wei ght _ amaspicef Ganglogna g ppeecwictibezcentamesaligbugoidags prproung 2) thaif d
chr ogat %ﬁﬁ’rﬂmfl)sd in NOs &R %I(i)&ﬁig ge%iﬁng QLY 5%2’9%@:%11551%@% Ak iren p91f10d In

Crystalline
2- (3 ( 2-speembodioreytst thi admiaishytion of (omppued et hyhpropiuinglhyaarcaibihaitoxy) - 4- m

et hoxyp i t e Conpound 2) [00398]
Char gedqﬁ&%fﬁg% 1(5{1%1? gk g) gg%c gtm&%%i m(&%%p%ﬁﬁ@eﬁw?amr phous) and 782 nL of
acet one.[0olBBhdnsesel bmbm;maiiltsgtthﬂf meawaaqt hﬁﬂé Bais¢0ordB.Clit @hdrembodineeots uthe on.

Charged to t ane sl t hrough an addition
funngl 6(?8?“6:5}‘?3 X??%ﬁfeé’§ateq'ﬂlgﬁgqeﬁtﬂﬁ “an ﬁ%ﬂgg‘?ﬁﬁgﬂngat ed tg reflux until a

cl ean sqbosbe)an s¥vas cabéEMBAE theldgnpoahdit EihodRiBnAbd tBESled @s&Rl hEIanra@@m
tenperature and agitated for .72 hours. Charaged to the suspension, 6 L of

hept ane Adnigeise i‘f}ﬁ‘lé‘ﬁma%etpélﬂl?ﬁ’gdqsﬁrfowmr leaytrige SiaBERBI TIPSl cerrrarnt ered
and t he $@ifisnles frivhedk Wtﬁ@aé‘:n@s)l-ts &fmlhﬁﬂx’e@nﬁml fﬁ@@yﬂl b§19 b@fh@%s%ﬁl'ef ds

were dried at 60C under high vacuum'for 24 hours. Resl sol vent data
disease or condition treated have been reduced (e.g., to a satisfactory level) Upon reduction, a

maintenance dose of the compounds, compositions or therapies described herein is administered

35  if desired or if necessary. In some embodiments, the maintenance dose comprises administration
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showed high |l evels of acetone. The isolated Conpound 2 was further dried at
60C under high vacuum for 12 days. Yield of Conpound 2 (242.5 grans; 93%
96. 8% purwolwiasssdd chr omat ography). Salts of ConpoundPCT/UB2¢100328] Sal t
formati on experinments were carried out in 3 solvents (THF, |PA and ACN)
using 5 bases. The experinental procedure used was: 50 ng of Conpound 1
(free acid) was weighted into 2 cnB vials and 10 vol (5000 of THF, |PA or
ACN was Adgegertty) gscHps l%i’r%%ﬁifé’é%ﬂfss@éﬂl‘i&tF%ﬁ.leaﬁ\ftp%ﬁlﬁgﬁyéﬁ@a@ thgqui val ent of
the approgfctiat sch@a»e@gwdrﬁﬁalsﬂgﬂi&fbfqﬁe Rasite W82, BAGEGud dnifRRhend, 8l The cl ear

solutions were cooled at 4C, if no precipitate was 20 obtained, the

sanpl es m@ntenanedilesd. fommparedto the pripdE ¢asp.oncludes gldegicsse apdesagd ad/cat  anbi ent .

The sus ' - | e d ' O romRT to
50C (5 AoOr-iyal AT AACAR B BB ARt ARG PR 02 Rest i
sal t 5of rughgbimckrthin dn®dBigntsNaGFtveg sntersetert oedtomenn witteinsoghicd fitcg@inty of
Conpound é/ %5)%00402 tL-Ar]%i nine was used to foroglthe L- Argi nine salt of
Conpound™ .Orﬁ FOHT UL W SHEE Y LB ¥H PO HE SYIP8he “salt of Compound
1. [ 004Qdds21y-IARédyh ghbieritits tMednMSeol 4 @vémiphttha cdirepbhgsltgh yeamgne sal t of
Compound 1. [00405] No crystalline salt was obtained after maturati on and
cool i ng. MaRENAGE PRV vRTies A8 nH g PP h ErcoERF lading dn ey Mg M IRgRFaNBloH wer e

anor phouge @bt ager@)YilREd, TR MEAld QRditBREY ¥s GV@%$MnoRERiL .8, Weikkr) ebt ai ned
after solvent evaporation at RT and no sign of crystallisation was observed

undel® pdhasubsrston Hogihin ngesk of giggtment, ppdiorstherriugesof aggmigitagion: Ingayays al | i sat i on
St udy of d . L i L1 @0 4 he
or opensi T4 TRy o 4B FR G e 1 O PP e APk Bt o7

pol ynor plisiinisel sitedtasaudsli yaroatesshaepeoad of tevk)@u bt apprapgata intenvilet fpr of
procedur es VO 2011/ 0&}5033PCT/ U?Z 11/ 020264 as follows: partially

cryst al ITRBPESREENAECT IOBAE FPOFURY MR @ % phous Conpound 2 were used in

t he fol | Rharmgcekipéid amdRiRirmiatodiBainge Adalsgs vents): Maturation cycles from
RT to 50C. oling of concentrated solutions fromRT to 4C then to -20C
5- Sol ve[PPPz@&gBB‘F a%b%&f&mmto%ﬂwﬁ@% PhYEECKRAG PTURFOAts .tOéSWﬁBWﬁB}OPd
[00407] pifigafcahdcamhtith RHMR8 i MBS ol RIS Ris MR N 6T 8 Forh MR AQbed2S- 30 MY
of Conmpound 1 (Pattern 1) was weighted into 2 cnB vials and the appropriate

vol une dreredip(thes cluds S oxmgury . pomppamaetutisely) accepigbly Wb dkereaiée. g Xoomundres) |
Tol uene |-iﬁ5f‘e5 ,ﬁ?,h [ %fgﬁ%)r ( )
tert-Butéf(r%g%/ﬁ{? et %uraar Z%Qé/%fl%lrgrgso%/e?& t hyl Sg(%lg?jj? g%?ﬁeéi %%g\é%ég{%?&metone (5
vol unes)healBiyreainty huihsn subjjastseEhe nuvidtchahsbjetB ivsifficiad Yq pragide adiquate kentfol 0

vol S) ... Tetrahydrofuran (.5 .val S).,...ater (.20 vol u | t r onet hane (20
vol \ee) & BB S b ot R Bl SR el PR s R RER T

sanpl es el aunndleDiiMip adBiteoneach stbjen alepivorddnaniolrationdt tiet zabydimgicur an. The

suspensi pns e then subjected to a series. heat / coo 15 cycles fromRT
to 50C ( S%ﬁfroﬁg}‘b‘?té"é‘)“ PQ“B‘gﬁf?\%ﬁpPﬂ“ﬁ‘ﬁe‘i“ﬁﬁL’r%%t e‘esaiiwoiﬁ%%ysi s of the
filteredanidud af @, aRlos@dhtaithd aluEABmS Odbdtii IS aBRt Shigesboat 1BADIBRE Wer e

cooled to 4C prior to being evaporated If no precipitate was obtai ned.

[00408] Rreepetpat $&re abowia8me) apsuok0BsnErput Foes Birqui0tnes O ehast> Hmed!
sol vant EYARARET! @1 phimflBitcaRF&lditfole SHEhAOS (e 8"EoMhdn@ TR ARGy at

around 8am following an overnight fast. The subjects continue to fast and remain in an upright

position for about 2 hours after administration of the formulation. Blood samples are collected
from each subject prior to administration (e.g., 15 minutes) and at several intervals after
administration. In certain instances, several samples are taken within the first hour and taken

30 less frequently thereafter. Illustratively, blood samples are collected at 0 (pre-dose), 0.25, 0.5, 1,
2,3,4,6,8,12, and 16 hours after administration and, 24, 36, 48, 60 and 72 hours after
administration. If the same subjects are to be used for study of a second test formulation, a
period of at least 10 days should elapse before administration of the second formulation. Plasma
is separated from the blood samples by centrifugation and the separated plasma is analyzed for

35  Compound 1 by a validated high performance liquid chromatography/tandem weight
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20[ 00409] XRPD Pattern 2 was recorded after 5 days of maturation in

chl or obenzene, toluene, tert- butylnethyl ether, and water. [00410] XRPD
Pattern woeastiaiss@dned after 5 days of storage at 4C i nPerhsnall/oa0264

met hanol . [00411] XRPD Pattern 4 was recorded after maturation and
cooling at 4C in: chlorobenzene 25after 8 days of maturation or DCM after 5
days of storage at 4C. Conpound 2 [00412] Another series of exloerl ment s
was per fBFHEY (hHC AT PSS Imiecsr yra pucbras CoRpstmlr. By of e Jeulité! ¥ange of
class 2 @nggtogﬁﬂp%ﬁﬂt%ﬂ{%dlg@h@ foll owi ng procedure. 25-30 ng of anorphous
Conpound 2 was weighted 1 nto an vials and the appropriate solvent was
added: J0BIWAS fvmdnﬁmgwmﬂ@rd@bmdzaéweia@&lwmmﬁ@fﬁy Is spgdhlefres (5 vol umes),
Ani sol e tert-Butyl nethyl ether (5

vol unes)a(dﬁﬁfﬁtﬁlﬁgggée%oé{ﬁego%gﬂ(%%%%e%?% cetone (5 vol unes), Ethanol (5

vol ur‘ies)[oosmtmmnnﬁco(iﬁaanﬁ:d effress)folloddieg administrhtdon & Coolpomed),,or det r ahydr of ur an

(5 vol unes 5 v t r oget han 5 vol unes),. WO.

011/ opgua et Sy SIS I ool E PR A ST 2 SR gneous
sol ut i ongeti&Ise [IOIndl dhebdBXGEP the PG D HiadeadPdsenopBil bidipd cRghg b EFR@NE h{men

di ssol ution of Conpound 2) this sanple was then subjected to a series of
heat / cod’l’hoéfi/‘&‘P‘é%lsfiﬁ"dlrﬁSR‘P hpnagedymagioparkere DR sdyghiy exprossesl enppsinglifod. Al |

the cl eal"h2%@il§5ﬂd%§op‘ﬁﬁ§ En RO bEG hw fo mbdiate@ ppalﬁﬁanahateﬁyean%ﬁerﬁ&micned the
sanpl es were cooled further to -20C 5prior to being evapor at ed at

anbi ént .effegof f@]DZCQQrﬂE%@l eclls 2C omouadirpyhish entpgafiizedb b/ledlmg af gép@ pregrpestadi ent
for al t in
nept ane 1 {1t & B RO AEE broleiyfor fRRpolSORIRRY By ERR. BREERICARGE D

r enai necfrqnmtlsuslpgemspm tadosag @t phous timatigeivals afi¢itdosing R{aYsis ofldedut theat | on

cycl es. xt ur r phous d cry mat eri al , were obtai ned
That tor i iiERr Bloo§PrdR PR R R g e B PR E RO Y Theoe

sanpl es méwowad foiwaed sdafiganig flondstonatyaThs@dibitioghif easitbphil Shdpglthange
crystallinit am recor.ded on the solid

tected on the X- ydlffract r
obt aPned®'4ft t\ﬁaSQﬁgF%cF‘HF?“BP o GrBTH IRt e AP TEBHS TSR Af ¢ er
evapor atfoPlemp QAL & SHIBhRSuRIIE a&UPhSE tALhER Cotnb@hduydeiowihi ! ri ng at
RT with themg%dl tion of O. 1rlrtL o} achegt!taane (as a Ofr(Ttéltgfjsol \i;ent;ml n (())rld%r to

cryst al 197g@dmipsteghior.phous 15 portions of these sanples. After 12 hours,

the SollifiRayahSoht l:ﬁl?{g(ﬁﬂerﬂg%%ﬁrﬂa PEMAT AL SRR aﬁ&?éeﬁ%?%ﬂé@@ﬂ‘@ﬁn bihg sane

crystal l'ine profi Ium sa h a~significant
i ncr easédestn Iicsopst ahodmdngs, afsGBmhes] of Phsrmaredyharofc e@bﬁp@mcfoﬁnadgnal\émmbt ai ned

fr O@Oaﬁ%}%ﬁhou%‘gﬁe O%B% 1menl%¥nw i%h OEfl etn 1% {rgl | Oswif-agse bjgg%i&é:orllngh(?ff t%elr

mat urati o our cyc Inc enzene ane

m xt ur eSs,ympﬁ\iS o@a2ofle of 63, Sgpar@ é&ﬁ;‘es/ mg}aﬂﬁglﬂjn for eye symptoms, @efshlasfm@ioﬂw
evaporatlo @RT i.n acetone and net hanol, and then 12 hours of 25nat ratlon
With heﬂt”&ﬁ’élngé?%arlrﬁ\”émé ony Al 1tqhe jRFEFC 4901 Pingicheaband SkpgsBymPR 6’64‘%’6 ou

powder dpd iyﬁgﬁ&ﬂq%br@ﬁir%@dhriﬁtlmﬁ@su@j%lcﬂnféclf%@uﬂme%t Bl bf Mﬁh@hﬁﬁ@@&h@woo or
Br uker AXS GADDS or Bruker AXS D8 Advance diffractonmeter. Bruker

AXS/ Si ertefikscpso e meaningful.
25 [00326] In some embodiments, asthma symptoms are quantified using measurements of lung

function such as forced expiratory volume in one second (FEV1) or peak expiratory flow rate
(PEF) or using the Juniper quality of life scale.

[00327] In some embodiments, the severity of atopic dermatitis symptoms are assessed using the
scoring atopic dermatitis (SCORAD) or six area six sign atopic dermatitis (SASSAD) systems.

30  Combination Therapies

[00328] In certain instances, it is appropriate to administer Compound 1, or a pharmaceutically
acceptable salt thereof (e.g. Compound 2) in combination with another therapeutic agent.
[00329] 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

35  against the condition that is being treated. In general, the compositions described herein and, in
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30[00417] X-Ray Powder Diffraction patterns were collected on a Sienens
D5000 diffractoneter using Cu Ka radiation (40kV, 40md), 0-0 gonioneter,

di ver gencwoab11¥@so3and receiving slits, a graphite seconaamysaunogizeomat or
and a scintillation counter. The instrunment is performance checked using a
certified Corundum standard (NI ST 1976). The software used for data
collection was Diffrac Plus XRD Commander v2.3.1 and the data were anal yzed
and pr esEedinestspeherycambyipgtigpal ghegapypspmployed, ether ageglp dg nehage p e wo

2011/ 0853306 YRPAL L2058 AR a?EEmﬁd%Hthdn%?e baQdk&]r araal %’ﬁys'idé[‘ U“der

anbi ent conditions were prepared as pl ate Speci mens usi ntg
Appr oxi reat ehgmicq cherageristigs aélampﬁt@e@\bsdlé@wm spuisadRede pmbeslimena Hrytléd into

pol i she rooqk ed in
rs onn TrERaPiER R IRUEHARE T B AR, oo e SAHE ol R pRERVCT,
Angulsar erfﬁctgahe Qostige, 4idd20of aBtn@pstsitize andXiB&s (ff(adm(mﬁtﬂaaom ifatthet modified. s. step-1
Br uker DDS 1 419] . X-Ray Powder Diffra t|on tterns were

ol | ect W Ta BRTR SPOAYELES ARG Y T 0B S P (RE"r adt at i on (40
kV, 40 mofhultaabdeyRtRent¥Ny sisludgfoud 13 9L itinddsaficafeame@psrofoosl) aut o- sanpl e
positioning and a Hi Star 2-di nensiqgnal area detector. X-ray optics consists

of a si nglentghefensndipg pegrdhe patpredf thestisspssathgconlitionsfihiorasicrlomd that or  of

0.3 nm amﬁl aﬁ&mo@lbaiﬁm%%&edIm%ertatub@msﬁdlﬁ@ﬁtg VR &liFRiRtioh Beth&ofd@Yotbeam on
the sanple, was approximately 4 15 0-0 continuous scan node was

enpl Wye&dmlmﬁraéwamé [the nunihet @fcrpmtltlan%qfaid@@nmatlgm Oﬁwhﬁhetﬂ@egiW§ntaimrmg
ef fecti VoG r%gn%l@g&?%cgf 1s§ozaged ué)g daﬁuatl.i)ﬁ%mh%%l seé(setbla %5@ ?nd’ﬂ%' L&ld@[ﬁ et?fposed

to the X esoftvvareu data collection
was GADIﬁemmemV\NT 4.1.16 and the data were anal yzed and presented using

D ffrac Av.9.0.0. 2 or 0
Sarmpl os MRSt B Rasdhn FnabisPartsT s S MetRa Nk BIR RE ROl rens
usi ng pafd®mpasnd Eeeh pRamatdubically agedprdicglt tlﬁepewf@e(g radngloyind 2 Penafingf fdrhe
sanple was |jghtly pressed gl ass@w{?l de t obt ai.n fI at surface.
Bruklgr AXEMpPS. M3 tF’GR?ZPZ‘%]Y %‘%anﬁ @are“‘Dla Pnésértafl%‘h HARGBPHE wer e

col | ect afhﬁhc&;tﬁﬁl’d@ﬁ{po@ﬁo fr&xﬁ@&irpﬁﬁkﬁ&e ASdunbof ConfPunta, 6rfhd' ation (40kV,
40mA), 0-20 goni oneter, di vergence of V4 and receiving slits, a Ge

monochr dwaltn@celawalhaawm%fyéahdb@ré@ (8. Cqmround ) prpling oncs-apdwidgsipance checked
using a 6@r)irhi %éi fﬁoef g S%t W@éaqnéd\'goﬁﬁsé%%vol\}ﬂ?geacﬁﬁhfs%@tgogl Jfsed for data

coIIectlon was er v2 wer e anal yzed
and presﬁammnd@,l mgpbamﬁacanlcﬁlﬂsuwcmlwsaitﬁh@eﬁ (ngﬁiompd_u@d@) Onc2eas@hnpl es wer e
run und t ndi as_f usi owder .

Apprjgx ﬁfé cu 1§€ene%9 re?uI{ bé’ NRoPT I]%p(?wch%th@ é) etnlt w1t§a§{§3r eraR%- S[lC Crg%in{a y cut into
pol i shedherzlﬁes)lbaedﬂgﬁa)mlmdar(cﬁiembsdlﬂnemg radwiadigratiol l’ceursladﬁpidaalvﬁ@ompbmcbn inits
R TR M i T T O e
XRPD on .apmh p&@&b‘st&qﬁmwﬁ@l with, Egoégaadlﬁ‘i'e%irs%elﬁglhtlld Beptfirat es the XRPD of

am)rphous Co ound 2. XRPD on Pattern 1 of Crystalline Conpound 2 (post GVS
at 25C) [00333] herapeutically-effective dosages vary when the drugs are used in treatment

25  combinations. Determination of therapeutically-effective dosages of drugs and other agents
when used in combination treatment regimens is achieved in any manner. For example, the use
of metronomic dosing, i.e., providing more frequent, lower doses in order to minimize toxic side
effects can be utilized. In certain instances, the combination therapy allows for either or both of
the Compound 1, or a pharmaceutically acceptable salt thereof (e.g. Compound 2) and the

30  second agent to have a therapeutically effective amount that is lower than would be obtained
when administering either agent alone.

[00334] A combination treatment regimen encompasses, by way of non-limiting example,
treatment regimens in which administration of Compound 1, or a pharmaccutically acceptable
salt thereof (e.g. Compound 2) is initiated prior to, during, or after treatment with a second

35  agent, and continues until any time during treatment with the second agent or after termination
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[00423] The X-Ray powder diffraction pattern for Pattern 1 is displayed in
Figure 2 and 5characteristic peaks were tabulated in Table 1. Table 1: XRPD
pattern pgelkodassosBor Pattern 1 of Crystalline ConpoundP2TAIsgéa/0202¢het a
Intensity %3.75 91.5 6.80 39.7 8.72 37.9 11.11 32.2 13.59 100.0 15.78 36.3
17.13 87.6 17.54 46.4 17.94 47.3 18.81 50.7 XRPD on Pattern 1 Free Acid

[ 00424] The X-Ray. powder diffraction pattern for, Pattern 1 of Conpound 1 is
di spl ayed trFﬁ“FPb‘M‘rﬂéthﬂ sefoad egraf Actiey m%ltl‘iif'@ tisatestsyia PBich Lomper ey lLionaTabl e 2.

10 Tabl & n2imalRRRaRSdcEHtib 1P SRS B e LOF oRfb N8P ark BE sdeb¥Bidthi hdg fseamppeund 1

combination are administered simultaneously or at different times and/or at decreasing or
increasing intervals during the treatment period. Combination treatment further includes
5  periodic treatments that start and stop at various times to assist with the clinical management of

the patient.
[00335] In some embodiments, combination therapies described herein are used as part of a
specific treatment regimen intended to provide a beneficial effect from the co-action of a DP2
antagonist, e.g Compound 1, or a pharmaceutically acceptable salt thereof (e.g. Compound 2),

10 and a concurrent treatment. It is understood that in certain embodiments, the dosage regimen to
treat, prevent, or ameliorate the condition(s) for which relief is sought, is modified, in one
embodiment, in accordance with a variety of factors. These factors include, by way of non-
limiting example, the type of disease or condition being from which the subject suffers, as well
as the age, weight, sex, diet, and/or medical condition of the subject. Thus, in some

15 embodiments, the dosage regimen employed, varies and/or deviates from the dosage regimens
set forth herein.
[00336] In some embodiments, provided herein are compositions, and methods of administering
compositions comprising Compound 1, or a pharmaceutically acceptable salt thereof (e.g.
Compound 2) in combination with an therapeutic agent selected from: 5-lipoxygenase-

20  activating protein inhibitors, 5-lipoxygenase inhibitors, CYSLTRI antagonists, CYSLTR2
antagonists, LTA4H inhibitors, BLT1 antagonists, BLT2 antagonists, thromboxane antagonists,
DP1 receptor antagonists, DP1 receptor agonists, IP receptor agonists, anti-IgE, chemokine
receptor antagonists, IL5 antibody, bronchodilators, theophylline, leukotriene receptor
antagonists, leukotriene formation inhibitors, decongestants, antihistamines, mucolytics,

25  corticosteroids, glucocorticoids, anticholinergics, antitussives, analgesics, expectorants, and -2
agonists.
[00337] In some embodiments, provided herein are compositions, and methods of administering
compositions comprising Compound 1, or a pharmaceutically acceptable salt thereof (e.g.
Compound 2) in combination with a therapeutic agent useful for treating respiratory conditions.

30  Therapeutic agents useful for treating respiratory conditions and disorders, include:
glucocorticoids; leukotriene modifiers; mast cell stabilizers; antimuscarinics/anticholinergics;
methylxanthines; antihistamines; omalizumab, olapatidine and azelastine; an IgE blocker;
beta2-adrenergic receptor agonists, such as: short acting beta2-adrenergic receptor agonists, and

long-acting beta2-adrenergic receptor agonists.
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Angl e 2-Theta Intensity % 11.43 53.5 16.93 71.5 17.93 100.0 18.95 66.9
XRPD on Pattern 2 Free Acid (fromwater) [00425] The X-Ray powder

di ffractiwo?2patassnn for Pattern 2 of Conpound 1 is di splPayas2émn/oBizgure 5
and characteristic peaks were tabulated in Table 3. Table 3: XRPD pattern
peak data for Pattern 2 of Crystalline Conpound 1 Angle 2-Theta Intensity

% 11.23 32.9 11.50 91.6 12.34 41.3 13.67 50.5 16.51 57.9 16.99
[00338] In some embodiments, Compound 1, or a pharmaceutically acceptable salt thereof (e.g.

Compound 2) is used in combination with one or more other therapeutic agents selected from
anti-inflammatory agents, anticholinergic agents (particularly an M,/M,/M3 receptor
antagonist), B,-adrenoreceptor agonists, antiinfective agents, antihistamines, PDE-4 inhibitors,

5  HI antagonist, H3 antagonist (and/or inverse agonist), H1/H3 dual antagonist (and/or inverse
agonist), PDE4 inhibitor, B,-adrenoreceptor agonist, corticosteroid, non-steroidal GR agonist,
anticholinergic, antihistamine, leukotriene receptor antagonists, a CysLT; receptor antagonist,
dual CysLT,/CysLT, receptor antagonist, NSAIDs and NO-donors or NSAIDs and proton-
pump inhibitors, inhibitors of UDP-glucuronosyltransferase (UGT).

10 [00339] In some embodiments, the other therapeutic ingredient(s) are used in the form of salts
(e.g. as alkali metal or amine salts or as acid addition salts), or prodrugs (including 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 or in racemic form.

[00340] The individual compounds of such combinations are administered either sequentially or

15  simultaneously in separate or combined pharmaceutical formulations.

[00341] 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 used to treat asthma (including, but not limited to: combination Inhalers; inhaled Beta-2
agonists; inhaled corticosteroids; leukotriene modifiers; mast cell stabilizers; monoclonal

20  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 treat chronic obstructive
pulmonary disease (COPD) (including, but not limited to: anticholinergics; combination

25  Inhalers; corticosteroids; inhaled Beta-2 Agonists; inhaled Corticosteroids; mukolytics; oral
Beta-2 agonists; bronchodilator).

[00342] In any of the compositions, combinations, methods of treating or combination methods
of treating described herein Compound 2 is used. In any of the compositions, combinations,
methods of treating or combination methods of treating described herein crystalline Compound

30 2isused.

[00343] In any of the compositions, combinations, methods of treating or combination methods
of treating described herein Compound 1 (free acid) is used.

[00344] In certain 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

35 administered.
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53.7 17.99 100.0 19.07 73.3 20.62 63.8 22.50 51.3 Angle 2-Theta

Intensity % 22.77 45.5 23.04 56.2 XRPD on Pattern 3 Free Acid (from

met hanol )WO[2004B6(33 The X- Ray powder diffraction patternPCoruskatioee2e4 3 of
Compound 1 is displayed in Figure 6 and characteristic peaks were tabul ated
in Table 4. Table 4: XRPD pattern peak data for Pattern 3 of Crystalline

Conmpound 1 Anﬁll e 2-Theta Intensity %6.30 24.6_8.10 100.0 10. 15
[00345] Therapeutic agents useful for treafing respiratory conditions and disorders, include, by

way of non-limiting example: glucocorticoids, such as, ciclesonide, beclomethasone
dipropionate, budesonide, flunisolide, fluticasone propionate, fluticasone furoate, mometasone
furoate, and triamcinolone; leukotriene modifiers, such as, montelukast, zafirlukast, pranlukast,
5  and zileuton; mast cell stabilizers, such as, cromoglicate (cromolyn), and nedocromil;
antimuscarinics/anticholinergics, such as, ipratropium, oxitropium, and tiotropium;
methylxanthines, such as, theophylline and aminophylline; antihistamines, such as, mepyramine
(pyrilamine), antazoline, diphenhydramine, carbinoxamine, doxylamine, clemastine,
dimenhydrinate, pheniramine, chlorphenamine (chlorpheniramine), dexchlorphenamine,

10 brompheniramine, triprolidine, cyclizine, chlorcyclizine, hydroxyzine, meclizine, promethazine,
alimemazine (trimeprazine), cyproheptadine, azatadine, ketotifen, acrivastine, astemizole,
cetirizine, loratadine, mizolastine, terfenadine, fexofenadine, 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

15  (albuterol), levalbuterol, terbutaline, pirbuterol, procaterol, metaproterenol, fenoterol, bitolterol
mesylate; and long-acting beta2-adrenergic receptor agonists, such as, salmeterol, formoterol,
indacaterol and bambuterol.

[00346] In some embodiments, provided herein are combinations therapies that combine
treatment with Compound 1, or a pharmaceutically acceptable salt thereof (e.g. Compound 2),

20  with treatment with an inhibitor of leukotriene synthesis or with a leukotriene receptor
antagonist.

[00347] In some embodiments, the second therapeutic agent is a FLAP inhibitor compound. 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;

25 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 application no. 12/089,707;
U.S. patent application no. 12/092,570; U.S. patent application no. 11/744,555 (published as
2007/0219206); U.S. patent application no. 11/746,010 (published as 2007/0225285); U.S.
patent application no. 11/745,387 (published as 2007/0244128); U.S. patent application no.

30 12/257,876; U.S. patent application no. 61/055,887; U.S. patent application no. 61/055,899;
International Patent Application no. PCT/US07/86188; WO 07/047207; WO07/056021;
WO07/056220; WOO07/056228; International Patent Application no. PCT/US08/62310;
International Patent Application no. PCT/US08/062793; International Patent Application no.
PCT/US08/62580; International Patent Application no. PCT/US2008/052960; International
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12.9 11.95 54.8 13.56 27.5 14.91 14.1 16.04 19.4 16.36 46.0 16.50 47.1
17.63 25.9 18.29 61.3 18.75 39.7 18.91 55.8 19.59 31.1 19.80 27.5 21.54
33. 3 23. M0 2011/085033 PCT/US2011/020264

Patent Application no. PCT/US08/81190; International Patent Application no.
PCT/US08/76225; each of which is herein incorporated by reference in its entirety.
[00348] In some embodiments, the second therapeutic agent is a FLAP inhibitor that is selected
from: MK&86 (also known as 3-[3-tert-butylsulfanyl-1-(4-chloro-benzyl)-5-isopropyl-1H-indol-
5 2-yl]-2,2-dimethyl-propionic acid); MK591 (also known as 3-[3-tert-butylsulfanyl-1-(4-chloro-
benzyl)-5-(quinolin-2-ylmethoxy)- | H-indol-2-yl]-2,2-dimethyl-propionic acid); and DG031
(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-

10 pyrimidin-2-yl)-benzyl]-5-(5-methyl-pyrazin-2-ylmethoxy)-1H-indol-2-yl]-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-yl]-
2,2-dimethyl-propionic acid); (3-[3-tert-Butylsulfanyl-1-[4-(6-ethoxy-pyridin-3-yl)-benzyl]-5-

15  (5-methyl-pyridin-2-ylmethoxy)-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)- 1 H-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)-

20  1H-indol-2-yl]-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-tert-
butylsulfanyl-1-[4-(5-ethoxy-pyrimidin-2-yl)-benzyl]-1H-indol-2-yl} -2,2-dimethyl-propionic

25  acid), or pharmaceutically acceptable salt or N-oxide thereof.

[00349] 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; 5,221,678,;
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

30 5,843,968, each of which is herein incorporated by reference for the disclosure of such FLAP
inhibitors).

[00350] In some embodiments described herein, Compound 1, or a pharmaceutically 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 CysL T,

35  receptor anatagonists. CysLT) receptor antagonists include, but are not limited to, zafirlukast,
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40.9 25.47 32.3 5XRPD on Pattern 4 Free Acid (from Chl orobenzene) [00427]
The X-Ray powder diffraction pattern for Pattern 4 of Conpound 1 is

di spl ayedwDreoHig3e 7 and characteristic peaks were tabeCatusdoiin2abl e 5
Tabl e 5: XRPD pattern peak data for Pattern 4 of Crystalline Conpound 1
Angl e 2-Theta Intensity %4.11 41.2 8.26 21.7 11.46 15.7 12.38 100.0 16.52

60.9 18.57 30.7 20.65 60.1 22.00 86.1 24.87 34.3 )
montelukast, prankulast, and derivatives or analogs thereof. In one embodiment, such

combinations are used to treat respiratory disorders.
[00351] 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
5  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.
[00352] 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

10 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 nebulizer solution;
formoterol; isoproterenol oral inhalation; levalbuterol; metaproterenol inhalation; pirbuterol
acctate oral inhalation; salmeterol acrosol inhalation; salmeterol powder inhalation; terbutaline

15  inhaler); inhaled corticosteroids (beclomethasone oral inhalation; budesonide inhalation
solution; budesonide inhaler; flunisolide oral inhalation; fluticasone inhalation acrosol;
fluticasone powder for oral inhalation; mometasone inhalation powder; triamcinolone oral
inhalation); leukotriene modifiers (montelukast; zafirlukast; zileuton); mast cell stabilizers
(cromolyn inhaler; nedocromil oral inhalation); monoclonal antibodies (omalizumab); oral Beta-

20 2 agonists (albuterol oral syrup; albuterol oral tablets; metaproterenol; terbutaline);
bronchodilator (aminophylline; oxtriphylline; theophylline).
[00353] 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 allergy, including, but not limited to: antihistamine and decongestant combinations

25  (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; dexchlorpheniramine ER; dexchlorpheniramine
oral syrup; diphenhydramine oral; fexofenadine; loratadine; promethazine); decongestants

30  (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 inhalation; triamcinolone nasal spray); nasal decongestants

(phenylephrine); nasal mast cell stabilizers (cromolyn nasal spray).
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Exanple 4: Differential Scanning Calorinmetry (DSC) and Thernograyinetric
analysis (TGA) [00428] DSC data were collected on a Mettler DSC 823e

equi pped wOt2b112085@33posi ti on auto- sanpler. The i nstrunmeRrCTHEB301¢aR264 at ed

for energy and tenperature using certified indium 5 Typically 0.5-1.5 ng
of each sanple, in a pin-holed al um ni um pan was heated at 10 C. mn-1 from
25 Cto 300 C. A nitrogen purge at_ 50 m n-1 was mai ntai ned over the
sanpl e. [41&1ilnons twesit Comprung) %ﬁahﬁa@aeu&ﬁ%llwp@t%b& Plidhsedfdse STARe vO. 10.

[00429] dgahdal 3 i‘é"%&ﬁbﬁi@d l)vﬁﬁ betinRisRrdvBh EbRbindtaY withldheBrp %ﬁ)r@ﬁ’g‘éh@ Redii th a

34 position autosanple he instrument was tenperature calibrated using
certifidepai crim@mmbmygn@alulnpor@ry digereonty G1D)elmelidinganpit eotdaritdddedded onto a

pre- vei 9&%8&0%5!%8 @%t?orp&{ﬁé E’Joﬁn&“&al"i’ﬁﬁalﬂﬁﬁfjggrﬁlﬁﬁa&oqlq]?ﬁh&s% b APt ent

tenperature to rogen purge a was “mal nt al ned over
t he sanppwtrofitud (e.psTsrimeatt, [2wNeby Ifluickd ontadnd salnaktoysli salsafalatan ée.gvas STARe

B A it e L R LS oS A o ) U B

transit itametybaﬁetﬂﬁp@dm@dlode@pledﬁlmldmnqmﬁa prddats by drall tridincl@oysit atdl); ihalc@npound
2 (post GVS at 250 00431] In the DSC endot herm c peaks were observed at
about 703UBEALPDISLS é%é@terézh@ha@s ajggierol sefubigersojutiusdommtergl fSOBIoRENG At he

sanpl e QBha@Jth{)I@%tgf@ %t&eﬁémﬁfala&ow&u@fola&&gt@gﬁl hald@n; éaﬂl@téﬁl H.

showed a mass | oss at w w associated with a desol vati on peak in DSC

at 3. 8@er0$hlenh?é4ttonm§n¢t@r@bwwr whalaen; tacbudpenctiphmlayk gihated iGosticosteidsr ed from

- 260C. GA at
1. 51 and & QT rEohB bR JAERE S AL PUIED P RRAL B i 0 0
at 32.7 cmaridnlﬁYatiBG flwswny inkhlatdn coesbl flotcasespondlet or des ohvlatoon phenonena.
A third dot h | t
of the. ARBBURE oA BBk TR BEE P Bl b g BROCeRAR LB Bk ac o

[00434] shruppsibutens SrabifabIEtsﬁﬂa%aWOWrmii téreatalintgtbrénchoditats damineploiinet ned from

t ol uene 30a CI a ed h) a broad desol vation peak in DSC at 138.7C (onset)
[ 00435] OAr an %OPBY 5e)560 w w was recorded froma sanpl e obtained from

wat er ajﬁ(%@S ah Qe Wpbht, @offsAl v adr ﬂhaﬂ%@utfﬁ%ﬁ? B Rfkab18 s he@bf %% 1C (onset).

A secon ot herm associated to the nelt was recorded at 139.2C (onset).
The degr@@ounh2bie eeadriagompigaHan vzlén@e or ppr¢ eper tRermpeaic agang qrthcom net hanol )

[ 00436] g from
nmet hanoIIj(}sigllsﬁzatﬁgglinact9 e%n&oyﬁo%ﬁo en er lmogg féaE-‘chulh gé&%heg%g?%ﬁésdg
second ermgtoned &) laslsdmraztcemdr@otﬂlhdhmﬂ)etutlv\wntseﬁm Bmlaselmﬁ B afthe

degr dat.i occurre -. 260C. 0 The obtained fr

o RGeS R inE R Faiu et Af MEATEVG sieb! fitecbiihe vas
anal y Z e chdRtorbehytd2Sgonidls A IfdcBSSaghas, sre@ahic@shimt. Th ohdedst Wntithfdchiee ddafts
associated with a weak endotherm c event in the DSC. A second endot herm

associ atiBgudeantipigtipend/ ofaativiralsolncelyrther 230p8t, s combingiagn comppising & prwasid bn
occur r ety b L@MacdfRHy 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

25  selected from an anti-inflammatory agent such as a corticosteroid or an NSAID, an
anticholinergic agent, a B,-adrenoreceptor agonist, an 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
B»-adrenoreceptor agonist, and/or an anticholinergic, and/or a PDE-4 inhibitor, and/or an

30 antihistamine. Another embodiment encompasses combinations comprising Compound 1, or a
pharmaceutically acceptable salt thereof (e.g. Compound 2) together with a corticosteroid or
NSAID.
[00356] 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

35  (e.g. alkyl esters)), or as solvates (e.g. hydrates). In one aspect, if appropriate, the therapeutic
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Exanple 5: Gravinetric Vapour Sorption (GVS) 10[00438] Sorption isotherns
were obtained using a SM5 DVS Intrinsic noisture sorption analyzer,

cont r ol | edOlzy1188B38nal ysis Suite software. The sanpl e t ecCHArSat1020264S

mai ntai ned at 25 C by the instrunment controls. The humdity was controlled
by m xing streans of dry and wet nitrogen, with a total flow rate of 200
m.mn-1. The rel atlve hum dity was neasured by a calibrated Rotronic probe
(dynami dngragigs wll be we@wmﬂ}y PYrR s Jather %Sﬁ%ct»slémr@maﬁ%@ei@rml@%t
change, ldﬂ@@@mgg,lﬂgg@ﬁse@mraggmlgtp&msarrpl e as a function of %RH was constantly
nonitored by the m crobal ance (accuracy +0.005 ng). Typically 5-20 ng of
sanpl e v[wsmFa«aemles of B -tde@decaptishagonistsrihdeds ssinegdrol{asksicernatder a single ent
conditions. The sanpl e was | oaded and unl oaded at 40 %RH and 25 C (typical

r oom corfépitioniss yuchas thsi K enpntiomen.eibaidmos (e A E3ceinfE T g sHElsrenpioner sifhap ned

bel ow (Zchéﬁ%Héntﬂkn\éf)nﬂ)rrﬁoféW?Js%trgceﬁﬁé@ (ﬁ‘r)a smEﬂﬁd@stthMrgué}lségtﬂQﬁkW Was
performed at C at JRH I nterval s over - %=H range Table 6.
Met hod Rhasmmn@tr)s sa‘lmsfaswls fwsrq)lmarmnt@rcrl dadael mm@r@mlmteecrlspmbateu@s

Adsor pti 4 r Dry, Dry
- 40 In tfgept\)/ut r%%p&%sroﬁBaﬁ%gEﬁ?o a%erglnte/r %]sn% aB(E sa?ts ﬂte rﬁ%% or exf%%E tB

Tenper atxiagoatcd)] - I3mlr Gtyelhndphthglehésarhiorylide) o Salnpterdnthd sulphatdiltres YreGbdsour
time out Pattern 1 of Conmpound 1 25[00439] The mass change was nore than

12% W w Oéé%lb\}étéﬁ@boréb%lmamte it famatsrolidinang cHBo G RIS P2-pdiFRoressbtake i s

assogl atf t g I's
o Gsconr it RS QTR BB ARE PRt byt BE LLAL Srborl SR B Pl ' s

anal ysi Sffective bronchodilation for about 12 hours or longer.

ser

[00358] In one embodiment, Compound 1, or a pharmacecutically 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-

15  specific inhibitor useful in this aspect is any compound that is known to inhibit the PDE4
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 PDES5, as
well as PDE4.

[00359] Examples of anticholinergic agents are those compounds that act as antagonists at the

20  muscarinic receptors, in particular those compounds which are antagonists of the M; or M3
receptors, dual antagonists of the M /M3 or M»/M3, receptors or pan-antagonists of the
M;/M»/Mj 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 the

25  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.

[00360] In one embodiment, Compound 1, or a pharmacecutically acceptable salt thereof (e.g.

30 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,
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Anor phous Conpound 2 [00440] Sanple deliquesced (mass change > 30% w w at
80% R H.). The intersection between the 1lst sorption / desorption curves
was due twoaorwogsa3al | i zati on phenonmenon. A crystalline orius2cas2@bser ved
by XRPD post GVS (Pattern 1 of the sodiumsalt). 5 Exanple 6: Thernodynam c
Aqueous Sol ubility [00441] Aqueous solubility was determ ned by suspending
suffici ent conmpound in water to give_ a maxi mumfinal concentration of >20
ng. mi- 1 B¥° %l}i‘élnﬁd?yémxﬂlfl‘éé@‘io&?% %rat%cme kyppSatiae. mikelayinggusdiaHhas

equil i brﬁﬁaﬁ‘s@rlﬁtnogéragfnfe%e(ﬁﬁlﬂa%r%tettﬂgﬂe t%a&%n@%cﬁfﬁ&%? %%leﬂga'e suspensi on
was then filtered through glass fibre Ctilter into 96 well plate

unl ess gremetazach torfghasine, frWelemuﬁninm tendasiiae ttimeprazing mﬂédpmdlae,f actor of

101. Qu C rd solution of
appr oxi ?@Pe?‘%hgggﬂé{%‘?’n%ﬁf‘:‘enle\gkfégr&%&f SEAGAN hetRUERdAcS SOl on d,
di | utsed [mdl]dndhéthctr@dlbgéjﬁrwlne Csmipuuﬂcbh@r m@ha&nﬂacﬂuﬁ'calb/chsce“ptublmltmﬂwrédf(q(g.was

cal cul at ed u5| the eas, det er ned inte ra n of th ak found
2t e <aPta oht CORPRRuTh S RSB Samt iR T Sha® Sy finat GoRRf ect f on.
15 Tabl anJerseagbﬁstb/Et hod Paraneters for Solubility I\/Easur enents Type of

met hod: Reverse phase with gradient elution Colum: Phenonenex Luna, C18
(2) 51.iIM38Y IR anotherpmb Coawpwidat: 9 a Phaspacepsically-aceentala sajt dhersab e (R) -
1, 2, 3,Compolind 2P I&%Bm!adwvﬁ%f ARSinkdledlin cor;l,bmznon&mthl& HIZ@B d»‘agl daels8&itd on:

Vavel engt h, Bandwi (nm: 260,80 Flow Rate (m .mn-1): hase A: 0. 1%

TFA fon viandier lmwganst)
[00363] 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.
[00364] In another aspect, Compound 1, or a pharmaceutically acceptable salt thereof (e.g.
Compound 2) is combined with or administered in combination with a B,-adrenoreceptor

15 agonist.

[00365] 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.
[00366] 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

20 agonist.

[00367] 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.
[00368] 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.

25 [00369] 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 [3;-
adrenoreceptor agonist.

[00370] 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

30 PDE-4 inhibitor.

[00371] In one embodiment, Compound 1, or a pharmacecutically acceptable salt thereof (e.g.
Compound 2) is combined with or administered to a patient in combination with inhaled
corticosteroids.

[00372] In one embodiment, Compound 1, or a pharmaceutically acceptable salt thereof (e.g.

35  Compound 2) is combined with or administered to a patient in combination with beta2-
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0.085% TFA in acetonitrile Timetable: Time (mn) % Phase A % Phase B 0.0
955 1.080 20 2.3 595 3.3595 3.5955
WO 2011/085033 PCT/US2011/020264

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 short acting beta2-adrenergic receptor agonists. In one embodiment,
Compound 1, or a pharmaceutically acceptable salt thereof (e.g. Compound 2) is combined with
5  or administered to a patient in combination with long-acting beta2-adrenergic receptor agonists.
[00373] 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, naproxen,

10 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, L.-745,337 and NS398).

[00374] Corticosteroids, include, but are not limited to: betamethasone (Celestone), prednisone

15 Deltasone), alclometasone, aldosterone, amcinonide, beclometasone, betamethasone,
budesonide, ciclesonide, clobetasol, clobetasone, clocortolone, cloprednol, cortisone, cortivazol,
deflazacort, deoxycorticosterone, desonide, desoximetasone, desoxycortone, dexamethasone,
diflorasone, diflucortolone, difluprednate, fluclorolone, fludrocortisone, fludroxycortide,
flumetasone, flunisolide, fluocinolone acetonide, fluocinonide, fluocortin, fluocortolone,

20 fluorometholone, fluperolone, fluprednidene, fluticasone, formocortal, halcinonide,
halometasone, hydrocortisone/cortisol, hydrocortisone aceponate, hydrocortisone buteprate,
hydrocortisone butyrate, loteprednol, medrysone, meprednisone, methylprednisolone,
methylprednisolone aceponate, mometasone furoate, paramethasone, prednicarbate,
prednisone/prednisolone, rimexolone, tixocortol, triamcinolone, and ulobetasol.

25 [00375] 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 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 thercof

30 (e.g. Compound 2) to be administered.

[00376] The individual compounds of such combinations are administered either sequentially or
simultaneously in separate or combined pharmaceutical formulations. In one 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

35 in the art.
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4.4 95 5 [00442] Analysis was perforned on an Agilent HP 1100 series
system equi pped with a diode array detector and using ChenfStation software
vB. 02. 01-%8D2011/086d32011/ 085033PCT/ US2011/ 020264 Tabl e 8. pEwluskéitiorgzes esul t s
Sanmpl e Test Sol vent pH of Unfiltered Saturated solution Solubility nmg/m
Free Base equival ent Appearance Conpound 1 Pattern 1 pH 1.5 2.04 0.013

Resi dual Solid Conmpound 1 Pattern 1 pH 4.0 4.23 0.0059 Residual Solid
Conpou nd?B7Bakhecpm gpabqupsgc;fgrred to herein are conveniently presented for use in the form of a

pharmaceutical compositions together with a pharmaceutically acceptable diluent(s) or
carrier(s).
[00378] A compound that is N-ethyl-2-(2'-((ethylamino)methyl)-6-methoxy-4'-

5 (trifluoromethyl)biphenyl-3-yl)acetamide; 2-(2'-((ethylamino)methyl)-6-methoxy-4'-
(trifluoromethyl)biphenyl-3-yl)acetic acid; ethyl 2-(2'-((ethylamino)methyl)-6-hydroxy-4'-
(trifluoromethyl)biphenyl-3-yl)acetate; 2-(2'-((3-benzyl-1-methylureido)methyl)-6-methoxy-4'-
(trifluoromethyl)biphenyl-3-yl)acetic acid; 3-(5'-(carboxymethyl)-2'-methoxy-4-
(trifluoromethyl)biphenyl-2-yl)-2-(2'-((ethylamino)methyl)-6-methoxy-4'-

10 (trifluoromethyl)biphenyl-3-yl)propanoic acid; 2,2'-(2',2"-(ethylazanediyl)bis(methylene)bis(6-
methoxy-4'-(trifluoromethyl)biphenyl-3,2'-diyl))diacetic acid; methyl 2-(2'-((3-benzyl-1-
ethylureido)methyl)-6-methoxy-4'-(trifluoromethyl)biphenyl-3-yl)acetate; ethyl 2-(2'-((3-
benzyl-1-ethylureido)methyl)-6-hydroxy-4'-(trifluoromethyl)biphenyl-3-yl)acetate; 2-(2'-((3-
benzyl-1-ethylureido)methyl)-6-hydroxy-4'-(trifluoromethyl)biphenyl-3-yl)acetic acid; 2-(2'-

15 ((((5"-(2-(benzyloxy)-2-(methylamino)ethyl)-2'-methoxy-4-(trifluoromethyl)biphenyl-2-
yl)methyl)(ethyl)amino)methyl)-6-methoxy-4'-(trifluoromethyl)biphenyl-3-yl)acetic acid; or
(Z2)-2-(2'-((3-benzyl-1-ethylureido)methyl)-6-methoxy-4'-(trifluoromethyl)biphenyl-3-yl)-3-(5'-
(carboxymethyl)-2'-methoxy-4-(trifluoromethyl)biphenyl-2-yl)acrylic acid.

Kits/Articles of Manufacture

20 [00379] 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 is
compartmentalized to receive one or more containers such as vials, tubes, and the like, each of
the container(s) comprising one of the separate elements to be used in a method described
herein. Suitable containers include, for example, bottles, vials, syringes, and test tubes. In one

25  embodiment, the containers are formed from a variety of materials such as glass or plastic.
[00380] The articles of manufacture provided herein contain packaging materials. Packaging
materials for use in packaging pharmaceutical products include, e.g., U.S. Patent Nos.
5,323,907, 5,052,558 and 5,033,252. Examples of pharmaceutical packaging materials include,
but are not limited to, blister packs, bottles, tubes, bags, containers, bottles, and any packaging

30  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.

[00381] For example, the container(s) include Compound 1, or a pharmaceutically acceptable

35  salt thereof (e.g. Compound 2), optionally in a composition or in combination with another
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5.23 0.027 Residual Solid Conmpound 1 Pattern 1 pH 6.5 6.72 0.39 Suspension
Conmpound 1 Pattern 1 pH 7.4 7.63 7.6 Suspension Conmpound 2 Pattern 1 pH 1.5
2.73 0. 0086 2Ragissesal Sol i d Conpound 2 Pattern 1 pH 4.0 2C®US20100286Resi dual
Solid Conmpound 2 Pattern 1 pH 5.0 5.88 0.04 Suspension

agent as disclosed herein. Such kits optionally include an identifying description or label or
instructions relating to its use in the methods described herein.

[00382] 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 included.

5  [00383] 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., as a package insert. In
one embodiment, a label is used to indicate that the contents are to be used for a specific

10 therapeutic application. The label also indicates directions for use of the contents, such as in the
methods described herein.
[00384] 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
provided herein. The pack, for example, contains metal or plastic foil, such as a blister pack. In

15  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
manufacture, use, or sale of pharmaceuticals, which notice is reflective of approval by the
agency of the form of the drug for human or veterinary administration. Such notice, for

20  example, is the labeling approved by the U.S. Food and Drug Administration for prescription
drugs, or the approved product insert. In one embodiment, compositions containing a compound
provided herein formulated in a compatible pharmaceutical carrier are also prepared, placed in
an appropriate container, and labeled for treatment of an indicated condition.
[00385] It is to be understood that as used herein, pharmaceutical compositions described as

25  comprising a pharmaceutically acceptable salt described herein, e.g., liquid solutions,
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-(2-((tert-butylthio)methyl)-4-(2,2-dimethyl-

30  propionylamino)phenoxy)-4-methoxyphenyl)acetate anions.

EXAMPLES
[00386] The following ingredients, formulations, processes and procedures for practicing the
methods disclosed herein correspond to that described above. The procedures below describe

35  with particularity illustrative, non-limiting embodiment of formulations that include a
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Compound 2 Pattern 1 pH 6.5 7.06 4.1 Suspension/ Residual Solid Conpound 2
Pattern 1 pH 7.4 7.97 18.0 Suspension [00443] It was noted that for both
t he free waseliass3Bhe sodium salt the solubility was hi gogmseoiiobespH 1.5
buffer than in the pH 4 which would be unusual for a conpound with just a
carboxylic group However, there is an am de group which has a predicted
basic pKa of 0.7 5(which is, bel ow our neasurabl e range this could explain

the hi gkfé}mpboamhba Qi atp}aaré@é?mwfl@oaﬁmm%?alw@% Rlvase thiefey ,@pd P]P?ém's‘%?éﬂfﬁﬁ? sal t
in pH 7. dofuf §fr haﬁﬁ%@o%ﬁhﬁ@éﬁg‘[ﬁl@réﬁf' i g@gf &KAmPR HBNChipYgRN /s the

sol ution woul d not go t'hrough our stan lter plate. [00445] Pattern 1
of Conpowtignaly pmreﬁ@@lywamdcm%ﬂ mtﬁnlt amhcatnpm\léf‘@ﬁ 363 ,zor@gp mf(qdﬁrfolﬂ

unfilter 1 er rodynam ¢
SO|UbI|I§g‘_F[é@I£_yM$@ : "w T8Y. Exanpl e
7: Chemlhabaﬂaunnb_fzw ﬁ-mgdnwm-4-!heméﬂ32dhemnach§gtanaI y5| s was perfornmed by
HPLC on | ent, HP.1100 ser. ed wi.t d de .arr.ay
et sct orMaA {Teriy tEha bRl fdor U EPEN ByBR T aior cetic acid
2011/ 08503 3HCH/ LS2AEHMOR T3 Gk rdadpibe s&uhorHPstQhM%E@ 6d nlﬁabﬂmht:@ﬁﬁteﬁ@ﬁlﬁﬁitem cal

Purity Determ natjons Sanple Preparation: 0.4 - ng/mM in acetonitrile :
wat er ~ 1-21dy The eastipnyvas heated at reflux for 3.5 hours. Upon completlon of reaction, the reaction

mixture was concentrated to ~600 g. 600 mL of methyl tert-butyl ether (MTBE) was added to
10 the flask and concentrated to ~600 g. 600 mL of MTBE was added to the flask again and
concentrated to ~600 g. 1.0 L of MTBE was then added to the flask and washed with 750 mL
of saturated sodium bicarbonate, aqueous solution twice. The organics were dried over sodium
sulfate and filtered. The filtrates were concentrated to an oil and dried under vacuum to a
constant weight. Yield of 2-(3-hydroxy-4-methoxyphenyl)acetic acid methyl ester (301.8
15 grams; 93%; 99% pure as determined by liquid chromatography).

Purification of methyl 2-(3-hydroxy-4-methoxyphenyl)acetate

[00388] Loaded 22 g of methyl 2-(3-hydroxy-4-methoxyphenyl)acetate as an oil onto 110 g of
Silica gel in 100 mL hexanes. 5 mL of dicloromethane was used to transfer all of the methyl 2-
(3-hydroxy-4-methoxyphenyl)acetate. The plug was eluted with 500 mL 9;1 hexanes:ethyl

20 acetate followed by 200 mL 85:15 hexanes:ethyl acetate. The product was then collected
eluting with 4.5 L 8:2 hexanes:ethyl acetate. All fractions were monitored by thin layer
chromatograpgy (TLC: 1:1 hexanes:ethyl acetate) and stained in PMA Fractions containing
product were combined and concentrated to oil and dried to a constant weight under high
vacuum.

25  Step 1: Preparation of methyl 2-(3-(2-formyl-4-nitrophenoxy)-4-methoxyphenyl)acetate
(Compound A)
[00389] Charged to a 12L reactor, 199 g of 2-fluoro-5-nitrobenzaldehyde, 230.9 g of 2-(3-

hydroxy-4-methoxyphenyl) acetic acid methyl ester, 1.15 L of dioxane and 325.3 g of
potassium carbonate. The suspension was agitated and heated at 70°C for 6 hours. Upon

30  reaction completion, the reaction mixture was diluted with 5 volumes of dioxane and filtered at
40°C. The filter cake was washed with warm dioxane twice. The filtrates were slowly charged
to a 10 volumes solution of 1:4 IN HCI: water end pH=2-3. The resulting suspension was then
filtered and the filter cake was washed with 5 volumes water twice. The resulting white solids

are dried at 40°C.
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Phenonmenex Luna C18 (2), 150x4.6mm 5pm Col umm Tenperature (C): 25
Injection (gl): 5 Detection: Wavel ength, Bandw dth( nn): 255, 90 Flow Rate
(mM.mn-Wwo2011Risamse A: 0. 19%FA in water Phase B: 0. 085%PTFAS201142@60NItril e
Timetable: Time (mn) % Phase A %Phase B 0 95 5 255 95 25.2

Step 2: Preparation of methvl 2-(3-(2-hvdroxymethyl-4-nitrophenoxy)-4-

methoxyphenyl)acetate (Compound B)
[00390] Charged to a 5 L flask, 333.8 g of Compound A, 1.67 L of tetrahydrofuran (THF) and

1.67 L of dioxane. Charged, 2.74 g of sodium borohydride to the resulting suspension. The
5  suspension was then cooled to 10°C and held for 30 minutes before charging 2.74 g of sodium

borohydride. Agitated for 30 minutes at 10°C then charged 2.74 g of sodium borohydride.
Agitated for 30 minutes at 10°C then charged 2.74 g of sodium borohydride. Agitated for 6
hours at 10°C. Charged 2.74 g of sodium borohydride, agitated reaction mixture overnight at
room temperature. Quenched reaction by charging 519 mL 1N HCluntil pH=2. Charged 3.47

10 L of ethyl acetate and 1.62 L of water. Separated layers and washed organics with 1.62 L of
25% sodium chloride, aqueous solution. Separated layers and dried organics over sodium
sulfate. The organics were concentrated to dryness on rotovaps under vacuum at temp < 40 °C.
Compound B was further dried under high vacuum to obtain an orange oil. (Note: The reaction
volumes should be increased from 10 volumes THF:Dioxane to 14 volumes of THF:Dioxane

15 and the reaction should run at room temperature).

Step 3: Preparation of methyvl 2-(3-(2-bromomethyl-4-nitrophenoxy)-4-

methoxvphenvl)acetate (Compound C)

[00391] Slowly charged 153.6 mL of phosphorus tribromide to a solution of 377.2 g of
Compound B and 1.50 L of 1,2-dimethoxyethane maintaining an internal temperature <25°C.

20  Upon completion of addition, the reaction mixture was heated at 50°C for 3 hours. Upon
completion; the reaction was cooled to room temperature and 3.77 L of water was slowly added.
The suspension was agitated for at least 1 hour and filtered. The solids were washed with 754
mL of water twice. The crude 385.5 g Compound C was triturated with 770 mL of MTBE and
agitated for 2 hours. The suspension was filtered and the solids were dried under vacuum at

25  40°C to a constant weight. Yield Compound C (355.1 grams; 90%; 96% pure by liquid
chromatography)

Step 4: Preparation of methyl 2-(3-(2-(tert -butylthiomethyl)-4-nitrophenoxy)-4-

methoxyphenyl)acetate (Compound D)

[00392] Charged to a 12L reactor, 355 g of Compound C, 97.4 mL of 2-methyl-2-propanethiol,
30 and 1.8 L of THF cooling the reaction mixture to 0°C. Charged 8.7 g of sodium hydride and
held at <15°C for 10 minutes. Charged, 8.7 g of sodium hydride and held at <15°C for 10
minutes. Charged, 8.7 g of sodium hydride and held at <15°C for 10 minutes. Charged, 8.7 g
of sodium hydride and held at <15°C for 2 hours. Charged, 4 mL of 2-methyl-2-propanethiol
and 1.5 g of sodium hydride and held at <15°C for 2.5 hours. Upon completion of the reaction,

35 7.0 L of water was slowly added maintaining an internal temperature below 22°C. The
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95 5 30 95 5 [00448] Sanples of Conpound 1 and Conpound 2 were found to
be greater than 90% pure. In sone enbodi nents, sanples of Conpound 1 were
found to We griegmses t han 95% pure, greater 5 than 96% perCe/usgriear@sd t han

97% pure, greater than 98% pure, greater than 99% pure. In sone

enbodi nents, sanpl es of Corrpound 2 were found to be greater than 94% pure,

greater than 95% pure, greater than 96% pure, greater than 97% pure,
gr eat er SUFREASIOBYRDAloed ¢ agiiatsroveright b@f%e;ﬂneémg he solidsoueagpaghed gehd -0 L

embodi MEfHSier RIRMES Bie 599&3%9&9%&1 fonCdoH St e %% Gl PAGuATRURC. Of el | east
10one of the follow ng conpounds: Resi dual Sol vents 5[00450]

The t estCdnnoumeBi(@oherases] M)ém§5%sﬁurﬁebyf1mﬂr¥bdlr@1@atd§1a%t) trace anmounts of
-4 The anal ysis
gas

ch{omt@_MQQMMME [ onlblzat [ ?n detector (FID). A Ih resi dual
et hod. MBI Rast PE gy T PSR P s AR CEBPORKR T s ERL B R SR &Y hinor

met hanoldimethglhy @ragineidiesves g sEDARCO abdthestbd fushatstoattheso( I‘«DIBEQed oEtshydf
acetate, tetrahydrofuran, hept ane di met hoxyet hane ( Tabl e 10.

Resi dual fergi§ichlonie and agitateldord hone (Clrasgqdfum 2 %fpvgrfﬂﬂomﬁ aw% agitafseyfor,

8412 pprtharged 6.75 g of ferric chloride and agitated for 1 hour. Charged 6.75 g of ferric chloride and

10 agitated for 7 hours. Upon completion the reaction was cooled to room temperature and filtered
through a pad of celite. The celite was washed with 1.0 L of methanol three times. The filtrates
were concentrated to dryness to obtain thick oil. The oil was further dried under vacuum to a
constant weight. Yield Compound E (381 grams; 116%; 94% pure by liquid chromatography)
Step 6: Preparation of of methyl 2-(3-(2-(tert -butylthiomethyl)-4-pivalamidophenoxy)-4-

15  methoxyphenylacetate (Compound F)
[00394] Charged to a 5 L flask, 329 g of Compound E and 1.4 L of dichloromethane (DCM). To

the solution charged, 199 mL of triethylamine and cooled to 15°C. Charged 156 mL of pivaloyl
chloride and heated to 40°C. Agitated at 40°C for 1 hour. Upon completion the reaction mixture
was cooled to 0°C and quenched with 1.6 L of water. Charged 800 mL of DCM and separated

20  the layers. The aqueous layers was re-extracted with 800 mL of DCM. The combined organics
were washed with 1.3 L of saturated sodium bicarbonate solution. The organics were dried over
sodium sulfate and filtered. The filtrates were concentrated to 885 g and 650 mL of heptane
was then charged. Concentrated to 700 g and charged 650 mL of heptane. Concentrated to 600
g and charged 2.1 L of heptane and agitated the mixture for 15 hours. After 15 hours a large

25 mass of solids had formed. The heptane was decanted off and the large solid was broken into
smaller pieces. Charged 2 L. of heptane and agitated for 5 hours. The suspension was filtered
and the solids were washed with heptane. The solids were dried to a constant weight under
vacuum at 40°C. Yield Compound F (341.8 grams; 85%; 90% pure by liquid chromatography).
Step 7: Preparation of 2-(3-(2-((tert-butylthio)methyl)-4-(2.2-dimethyl-

30 propionylamino)phenoxy)-4-methoxyphenyl)acetic acid (Compound 1)
[00395] Charged 66.4 mL of 50% sodium hydroxide solution slowly to a solution 0f 299.3 g

Compound F, 1.2 L of THF, and 900 mL of methanol; maintaining an internal temperature of
<25°C. The reaction mixture agitated at room temperature for 3 hours. 2150 g of reaction
mixture was concentrated to 600 g and 2.2 L of water was charged. The aqueous solution was

35  washed with 900 mL of MTBE and repeated for a total of four times. Charged to the aqueous
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et hanol <145 ppm net hanol <130 ppm MIBE < 114 ppm THF < 137 ppm hept ane
1405 ppm Et hyl acetate 413 ppm di chl or onet hane <215 1, 4-di oxane <198 ppm
DVE < 148wppmi/@zeapl e 8: Heavy Metals (as Lead) [O0452LTNiske@l1t0e®b64 i S
performed according to USP<231> Method I1. 15 Pharnmaceutical Conpositions
[ 00453] Pharnmaceuti cal conpositions that i nclude Conpound 1, including

phar maceutical |y acceptable salts (e.g. Conpound 2) and/orcgharnaceutlcally
accept adf¥T setiaing & opperiht 93hal wdethana) and eqoeddhe saitios to |9y ConWhidks pect

phar nmac %lhtgﬁﬁng%mﬁm {eRPSra@fLofl 10°¢ B0 1l JPURf HET @hs ARBACSWRS 19{t1'IrEH -4n sone
embodi nrents, the oral dosage forns are formul ated as: oral solutions, oral

suspensi®oni ke ol apispansion piab kBowask to @gitpseidtagom uaneprterc dor moyless tigal Suoueins
before filtering the resulting suspension. The solids were washed with 600 mL of water twice
5  and dried under high vacuum at 40°C for 72 hours obtain a constant weight. Yield Compound 1
(279 grams; 96%; 98.2% pure by liquid chromatography). (Note: During the addition of 50%
NaOH, the reaction mixture should be cooled to <10°C to avoid the formation of a particular
impurity with a relative retention time of 0.68. Upon completion of the addition, the reaction
mixture should agitate at room temperature).

10 Removal of Residual Solvents from Compound 1

[00396] Charged 410 mL of ethyl acetate to 82.8 g Compound 1 and heated the suspension to
reflux to obtain a solution. Charged 410 mL of heptane slowly until a hazy solution formed
which was then heated at reflux until a clear solution was obtained. The solution was allowed to
cool to room temperature and further cooled to 0°C. The suspension was filtered and a

15  minimum amount of heptane was used for transferring. The solids were dried to a constant
weight under high vacuum at 40°C. XRPD of the solids showed it to be Pattern 1 of Compound
L.
Step 8: Preparation of 2-(3-(2-((tert-butylthio)methyl)-4-(2.2-dimethyl-
propionylamino)phenoxy)-4-methoxyphenyl)acetic acid sodium salt (Compound 2)

20 [00397] Charged to the 3L flask 277.6 g of Compound 1, 833 mL of methanol and 416 mL of
THF. The resulting solution was cooled to 10°C and 25.6 mL of 50% NaOH (0.80eq) was

added slowly. Agitated at room temperature for at least 1 hour before measuring the pH.
Reaction is complete when the ~ pH=8.9. pH=6.7 was measured. Charged another 0.10
equivalent 3.15 mL 50% NaOH and agitiated for 40 minutes. pH=6.8. Charged another 0.05

25  equivalent, 1.58 mL 50% NaOH and agitated for 30 minutes. pH=8.0. Charged another 0.015
equivalent, 0.50 mL 50% NaOH and agitated for 30 minutes. pH=9.12. Reaction complete after
(0.965 equivalent 50% NaOH), concentrated the solution to 450 g. Charged 1.1 L of MTBE
and concentrated to 400 g. Charged 1.1 L of MTBE and concentrated to 500 g. Charged 1.1 L
of MTBE and concentrated to 400 g. Slowly charged 1.6 L of heptane and agitated for 5 hours.

30 No solids precipitated, concentrated the gummy material to dryness. Dissolved 331 g of
Compound 2 in 2.65 L MTBE at reflux. Concentrated the solution to 1860 g and slowly added it
dropwise to 19.8 L heptane. Agitated the suspension overnight. The resulting suspension was
filtered and dried to a constant weight at 40°C. Yield of Compound 2 (262 grams; 90%; 97%
pure by liquid chromatography).
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[ 00454] I n one aspect, an oral pharnmaceutical conposition in the formof an
oral solution is prepared as outlined below 10 [00455] Oral solutions were
pr epar ed WO 280088033 of Conmpound 2. Oral Solution A [ @OFABROILM2@AE

enbodi ment, an oral pharnmaceutical conposition is prepared with the

follow ng ingredients: 20 ng/nL of Conmpound 2 15- aqueous 10nM Na2CO3 20%
propyl ene gI ycol O al tSoI u%l on B In one enbodl mnint an oral

phar mac PRI Gk S extbuylthjoymethyl-4r 21 2-dimeth ngredi ents: 20-
20 g/ myghio héhnox -ﬂ%ﬁ)x HM Ze%ad?%éh%%aw epRdlineol 2% Tween
80 Oral 'Sofutron C n one enbodl nen an or al _phar naceuti cal

conposi tCempeundhepared with the fol | owi ng i ngredi ents: 20 ng/nL of

Comoundyom @GS HEGel. Aguane. 3R bbbaRa LOGAEIo e TRAY A5 HENY

process or t utlons of above I's as
30f ols5l ovige ridditala rmﬂsamremmﬁheated tadfodnd fom swiitiom Chaldged®ttbe {aldtiopr E3@htof and

transfer, to the caontainer.. Add he re red . a er to a 10nmv
Soruti oreRee Moy Rome 5 DR RRarS FRaPeatt fafMlit “brhaREgy fene
gl ycol afeﬂthma cBEr doluftiopfRS Bbthihe® Mthe 36ldtibivas dllowelie 0l totrbem t@ﬁ]ﬂ:ra’thré unti |
honbgenous. c% t he required amount of Co ound 2 and slowy

2011/ 08508 8BEFIAISH ¢4 h9wsD dolpazed de thesusneasian 2t i shhepfang aleﬂﬁanlméﬂd|agtt%ﬂ?§ound 2

I s di ssghvehdsonhe ?\Is?ens%rvms fPered ahd thek o MBGRSS Fhdhkd wiRANPL 6f ADtanCansul €
Formul ations | mmedi ate Rel ease Capsul es 5[00460] | n one enbodi nent,

capsidl e ifdatpdiscdids wiae dsked @i wmderighoracemifanizdthonisi Brsidenl helrient datar e
prepar e%hmv&i"hlkﬁ' feVng }" Qéé"[o'ﬁg Tﬂéqgo?gé(?@&ﬁpound 2 was further dried at 60°C under high

vacuum for 12 days. Yield of Compound 2 (242.5 grams; 93%; 96.8% pure by liquid
chromatography).
Salts of Compound 1

15 [00399] Salt formation experiments were carried out in 3 solvents (THF, IPA and ACN)
using 5 bases. The experimental procedure used was: 50 mg of Compound 1 (free acid) was
weighted into 2 cm’ vials and 10 vol (500ul) of THF, IPA or ACN was added to obtain a
homogeneous solution. At ambient, 1 equivalent of the appropriate aqueous solution of base
was added in each vial. The clear solutions were cooled at 4°C, if no precipitate was

20  obtained, the samples were cooled further to -20°C prior to slow evaporation at ambient.
The suspensions were subjected to a series of heat/cool cycles from RT to 50°C (8 hour
cycles) for 8 days.
[00400] KOH was used to form the potassium salt of Compound 1.
[00401] NaOH was used to form the sodium salt of Compound 1.

25 [00402] L-Arginine was used to form the L-Arginine salt of Compound 1.
[00403] L-Lysine was used to form the L-Lysine salt of Compound 1.
[00404] N-methylglucamine was used to form the N-methylglucamine salt of Compound 1.
[00405] No crystalline salt was obtained after maturation and cooling. The solids filtered
from the samples containing KOH and NaOH were amorphous after 5 days of maturation.

30 Only glassy materials were obtained after solvent evaporation at RT and no sign of
crystallisation was observed under polarised light for any of the samples.

Example 2: Crystallisation Study of Compound 1 and Compound 2

[00406] An investigation into the propensity for Compound 1 and Compound 2 to crystallise

and/or to form polymorphs, solvates and hydrates was carried out using a variety of procedures,
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Component Function Quantity per Size 4 Capsule Quantity per Size 1 Capsule
nmg ng Conpound 2 (Pattern 1) Active 5 to 50 ng 50 to 200 ng Hypronell ose,
USP Capsuwe 28haiss032 capsul e 1 capsule [00461] WMatchi ngPPrasemo/ogepsul es
(for clinical study purposes) are prepared with the foll ow ng ingredients:
Conmponent Function Quantity per Size 4 Capsule Quantity per Size 1 Capsule
4 o Nbér; r%él%ogvls: Ea%ialﬁ{ync%ysfgl?r?etCompound 1 (Pattern 1) and amorphous Compound 2 were used
in the following experiments (in up to 14 solvents):
- Maturation cycles from RT to 50°C.
- Cooling of concentrated solutions from RT to 4°C then to -20°C.
5 - Solvent evaporation from concentrated solution at RT.
Compound 1
[00407] The following experimental procedure was used throughout. 25-30 mg of Compound 1
(Pattern 1) was weighted into 2 cm’ vials and the appropriate volume of solvent was added
[DCM (5 volumes), Chlorobenzene (20 volumes), Toluene (20 volumes), Anisole (20 volumes),
10 Heptane (20 volumes), tert-Butylmethyl ether (20 volumes), Ethyl acetate (10 volumes),
Acetone (5 volumes), Ethanol (5 volumes), Methanol (5 volumes), Acetonitrile (10 volumes),
Tetrahydrofuran (5 volumes), Water (20 volumes), Nitromethane (20 volumes)]. On shaking at
ambient, suspensions were obtained except in samples containing DCM, acetone, ethanol,
methanol and tetrahydrofuran. The suspensions were then subjected to a series of heat/cool
15  cycles from RT to 50°C (8 hour cycles) for 8 days with an intermediate XRPD analysis of the
filtered solid after 5 days. All clear solutions obtained at ambient were cooled to 4°C prior to
being evaporated if no precipitate was obtained.
[00408] XRPD Pattern 1 was also obtained from solids recovered after solvent evaporation in
ethyl acetate, acetone, and nitromethane.
20 [00409] XRPD Pattern 2 was recorded after 5 days of maturation in chlorobenzene, toluene, tert-
butylmethyl ether, and water.
[00410] XRPD Pattern 3 was obtained after 5 days of storage at 4°C in ethanol and
methanol.
[00411] XRPD Pattern 4 was recorded after maturation and cooling at 4°C in: chlorobenzene
25  after 8 days of maturation or DCM after 5 days of storage at 4°C.
Compound 2
[00412] Another series of experiments was performed with amorphous material of Compound 2
in the same range of class 2 and 3 solvents using the following procedure. 25-30 mg of
amorphous Compound 2 was weighted into 2 cm” vials and the appropriate solvent was added:
30 DCM (5 volumes), Chlorobenzene (5 volumes), Toluene (5 volumes), Anisole (5 volumes),
Heptane (20 volumes), tert-Butylmethyl ether (5 volumes), Ethyl acetate (5 volumes), Acetone
(5 volumes), Ethanol (5 volumes), Methanol (5 volumes), Acetonitrile (5 volumes),

Tetrahydrofuran (5 volumes), Water (5 volumes), Nitromethane (5 volumes).
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5to 50 ng 50 to 200 ng Hypronel |l ose, USP Capsule Shell 1 capsule 1 capsule
10[ 00462] The process to prepare Conpound 2 in a capsule (which is the sane
for the pwepariaissea of the placebo capsules) is as fol |l eagUSYEILHM026hE

requi red amount of Conpound 2, add into the appropriate size capsule, and
cl ose capsule. For exanple, in one enbodinment, 5 ng of Conpound 2 is placed
into a Size 4 Capsule. In one enbodi nent, 50 of Conpound 2 is placed

into a SPOZ‘@IAPIE%{BE%?E@ ammelﬁn@%wmwmwewb&m@cﬁ#ﬁmﬁwhgS%r%p fn aced

into a %oﬁﬁuﬁng]{é%ﬁé EHOthsbﬂtlQﬂﬂgf EHRAFIL TN ihis S 18W 2 Ofhe FAFRRWATG, 25drRs Pl aced
into a Size 1 ﬁ ng 5@%ﬁln sonme enbodi nents, the capsules are stored
ou O[

at 25C quﬂleaj/govlcpyqlss 6é4hour gyqles) svand @agserd@séa the alepr soletiaapsul e
f or mul at | b a t here
wns o St EhSpdanEn- G pBPRYBIAR | BB etk 003 SARERIASHAAOYE,
diff6reqtmcﬁdmu@pmnu&qumnﬁmhﬂ@Ehmeric Cbated Capsul es Capsul e Preparation

Capsugoi TS EasbR € By herPeel Bub R AE i i A S ol ¢ P T e
i Nt o eacdlseaRBAIB Sol(dRd, WReRchioN beibBh&tare. Hﬂ'tﬂls@@l%ﬁt (@fhpduiaR @ﬁs f@npound 2).

The junction between the body and cap 25for each cagsule was pmanual |y
banded WISAVESINZY ¥o! 21004 8] remingd | I%W@?qswn@é)a@ FHOPAPSUNET AhRRY SR ar ed

usi ng El{fﬂr@aglrﬁtldﬂj&lgl'e§5Mﬁﬂﬁe§015a)n n@l‘%l&r GQFﬁmlaﬂ@&yétgllﬂn@m@erlaWQe Bdihagi t S100

(pH 7.0). Polyner Preparations 7] The stepw se procedure for each of
t he Hohr eaéte@m@rna@ortdawmnlgs pultainig gcqt@lelamémdlab@ll bgse paieshoredr agi t

L100- 55 fiRRmerde uhBS pBMHHE0 1i e LAY st EHOARNLy FAORRR DA 1R MHAOH 10.0
diffractogram recorded on the solid obtained after evaporation of acetone: Pattern 1 of the
sodium salt. After evaporation, these 2 samples were subjected to maturation under stirring at
RT with the addition of 0.5 mL of heptane (as anti-solvent) in order to crystallise the amorphous

15  portions of these samples. After 12 hours, the solids were filtered under vacuum and XRPD
analyses showed the same crystalline profile (Pattern 1 of the sodium salt) with a significant
increase in crystallinity.

[00415] Pattern 1 of Compound 2 is also obtained from amorpohous Compound 2 by one of the
following methods:

20 - after maturation (RT-50°C / 8 hour cycles) in chlorobenzene & EtOAc / heptane

mixtures;
- GVS @ 25°C;
- storage (@ 40°C / 75%R.H;
- after slow evaporation @ RT in acetone and methanol and then 12 hours of
25 maturation with heptane.
Example 3: X-Ray Powder Diffraction (XRPD)
[00416] X-Ray powder diffraction patterns were collected on a Bruker AXS/Siemens D5000 or
Bruker AXS C2 GADDS or Bruker AXS D8 Advance diffractometer.
Bruker AXS/Siemens D5000

30 [00417] X-Ray Powder Diffraction patterns were collected on a Siemens D5000 diffractometer
using Cu Ka radiation (40kV, 40mA), 0-0 goniometer, divergence of V20 and receiving slits, a
graphite secondary monochromator and a scintillation counter. The instrument is performance
checked using a certified Corundum standard (NIST 1976). The software used for data
collection was Diffrac Plus XRD Commander v2.3.1 and the data were analyzed and presented

35  using Diffrac Plus EVA v 11,0.0.2 or v 13.0.0.2.
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Water 60.4 5[00469] To prepare the dispersion, Eudragit L100-55 was added
slowy into the water and stirred for a bout5 m nutes. Ensured the powder
was t hor owohby/oseisted and avoi ded | unpi ng and f oam f or meCirars201102e260] Added
1 N NaOH into the suspension and stirred for about 30 mnutes to make the
di spersion. |ngredient Weight % Eudragit L100-55 Dispersion 41.67% Tri et hyl
citrate 1.25% Talc 6.25% Water 50.83% Si net hi cone NA 10[ 00471] Honogeni zed
tal c and PPr@RY{itienst rate in water using a high shear mixer for 10 m nutes

to make [5615?8]%%@@5% ﬁlcﬁf’%@ﬁicgﬂditi&g%e reﬂir@dp% @t pﬁité’%tzmn%%ing[ 00472] _
Pour ed exci pi ents suspension slowy into the Eudragit dispersion.” Eudragit
L100 ( pHosde) Appragineslisip maet{ghwsaibleuisaghty pabel iicoe dviteeryntooplishade 4. 98
IN Nm%ero-background (510) silicon wafer. The sample was rotated in its own plane during analysis.
5  The details of the data collection are:
* Angular range: 2 to 42 °20
* Step size: 0.05 °26
« Collection time: 4 s.step™
Bruker AXS C2 GADDS
10 [00419] X-Ray Powder Diffraction patterns were collected on a Bruker AXS C2 GADDS
diffractometer using Cu Ka radiation (40 kV, 40 mA), automated XYZ stage, laser video
microscope for auto-sample positioning and a HiStar 2-dimensional area detector. X-ray optics
consists of a single Gobel multilayer mirror coupled with a pinhole collimator of 0.3 mm. The
beam divergence, i.e. the effective size of the X-ray beam on the sample, was approximately 4
15 mm. A 8- continuous scan mode was employed with a sample — detector distance of 20 cm
which gives an effective 20 range of 3.2 °—29.7 °. Typically the sample would be exposed to
the X-ray beam for 120 seconds. The software used for data collection was GADDS for WNT
4.1.16 and the data were analyzed and presented using Diffrac Plus EVA v 9.0.0.2 or v 13.0.0.2.
Ambient conditions
20 [00420] Samples run under ambient conditions were prepared as flat plate specimens using
powder as received without grinding. Approximately 1-2 mg of the sample was lightly pressed
on a glass slide to obtain a flat surface.
Bruker AXS D8 Advance
[00421] X-Ray Powder Diffraction patterns were collected on a Bruker D8 diffractometer using
25  Cu Karadiation (40kV, 40mA), 0-20 goniometer, and divergence of V4 and receiving slits, a
Ge monochromator and a Lynxeye detector. The instrument is performance checked using a
certified Corundum standard (NIST 1976). The software used for data collection was Diffrac
Plus XRD Commander v2.5.0 and the data were analyzed and presented using Diffrac Plus
EVAv11,0.0.2 or v13.0.0.2. Samples were run under ambient conditions as flat plate
30  specimens using powder. Approximately 10 mg of the sample was gently packed into a cavity
cut into polished, zerobackground (510) silicon wafer. The sample was rotated in its own plane
during analysis. The details of the data collection are:
* Angular range: 2 to 42 °20
* Step size: 0.05 °26

35 » Collection time: 0.5 s.step™
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5.60 Talc 4.96 Water 74.49 S imethic one NA [00473] Added Eudragit L100
slowy into 2/3 the water and stirred for about 5 mnutes. 15 Ensured the
powder wawotzhowvessghl y wetted and avoi ded | unpi ng and f oaeTfuseomar@sds Added
IN NHAOH slowy into suspension with stirring and stirred for about 60

m nutes. Added triethyl citrate into suspension with stirring and stirred
for about 60 m nutes Honogeni zed the talc with the remaining 1/3 of water
for about 10 2REDopamgrphousf(ompeynddhear ni xer. Added 11 drops of

si met hi Geey RAHE Wlh{s{}%eé %E@(}@ﬁ@ﬁiﬁ?drﬂfbu's ebRpdiiper sion 20then stirred

over ni ght. Eudraglt SlOO (pH 7 0) Ingred| enP Vi ght %Eudraglt S100 9.94
Triethyl citrXRBDondPat oM Oy SEA LI At © 1 IS i met hic one NA

[00423] The X-Ray powder diffraction pattern for Pattern 1 is displayed in Figure 2 and

5  characteristic peaks were tabulated in Table 1.

Table 1: XRPD pattern peak data for Pattern 1 of Crystalline Compound 2

Angle 2-Theta °| Intensity %
3.75 91.5
6.80 39.7
8.72 37.9
11.11 32.2
13.59 100.0
15.78 36.3
17.13 87.6
17.54 46.4
17.94 47.3
18.81 50.7

XRPD on Pattern 1 Free Acid

[00424] The X-Ray powder diffraction pattern for Pattern 1 of Compound 1 is displayed in
Figure 4 and characteristic peaks were tabulated in Table 2.

10  Table 2: XRPD pattern peak data for Pattern 1 of Crystalline Compound 1

Angle 2-Theta ° |Intensity %
11.43 53.5
16.93 71.5
17.93 100.0
18.95 66.9

XRPD on Pattern 2 Free Acid (from water)

[00425] The X-Ray powder diffraction pattern for Pattern 2 of Compound 1 is displayed in
Figure 5 and characteristic peaks were tabulated in Table 3.

Table 3: XRPD pattern peak data for Pattern 2 of Crystalline Compound 1

Angle 2-Theta ° | Intensity %
11.23 329
11.50 91.6
12.34 41.3
13.67 50.5
16.51 57.9
16.99 53.7
17.99 100.0
19.07 73.3
20.62 63.8
22.50 51.3
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[00474] Added Eudragit S100 slowy into 2/3 the water and stirred for about
5 mnutes. Ensured the powder was thoroughly wetted and avoi ded | unpi ng and
f oam f or msiDIi2on/08503dded 1N NHACH slowly i nto suspensi on WwCThuSgeiitioeizeg and
stirred for about 60 m nutes. Added triethyl citrate into suspension with
stirring and stirred for about 60 m nutes. Honpgeni zed the talc with the
remaining 1/3 of water for apout 10 minytes with the high shear m xer.
Added 11 drops of sinethi conpAndloeHTdta ¢|Entemdiy Uspensi on i nto di spersion
while stirring. 10Enteric Coatimg,HFOCESS [g§u§/5'] The enteric coating
process was conducted in a Ffut dg,'§‘io4 Fod A,Dpfij gfanul ator. The Wirster
(bottom spray) setup was uti Hzed—the—pelyrers—nere infused into the
granul at or t XRPDloyi Fateeds iFiee A dild €frbinna. bthﬁ Ii ng percentage was

approxi mately 1Q0% by wei ght_for each ustnenpts Lo Spray Air
vere nmad® 4??]&1%63%?@11 Q%Wﬁiegﬁlfgﬂctm@a%f‘éa “fffa 31@61%%1@ he &?@&igl To

mai Nt ai MFigmi¥ ¢ UndeRArBaekstie hbdIB woh! @Gahed GaPsw £ were made in addition to
active capsul es. Paraneters L100-55 L100 S100 Punp Rate (nL/mn) 1.7 1.6

1. 6 I nl etable HXRBPpatism parkabrtcioathatgros ﬁﬁc(maibm%@m!wml@ Bpray Air (psi)

10 10
Angle 2-Theta ° | Intensity %
6.30 24.6
8.10 100.0
10.15 12.9
11.95 54.8
13.56 27.5
14.91 14.1
16.04 19.4
16.36 46.0
16.50 47.1
17.63 25.9
18.29 61.3
18.75 39.7
18.91 55.8
19.59 31.1
19.80 27.5
21.54 333
23.42 40.9
25.47 32.3
5 XRPD on Pattern 4 Free Acid (from Chlorobenzene)

[00427] The X-Ray powder diffraction pattern for Pattern 4 of Compound 1 is displayed in
Figure 7 and characteristic peaks were tabulated in Table 5.

Table 5: XRPD pattern peak data for Pattern 4 of Crystalline Compound 1

Angle 2-Theta °|Intensity %
4.11 41.2
8.26 21.7
11.46 15.7
12.38 100.0
16.52 60.9
18.57 30.7
20.65 60.1
22.00 80.1
24.87 343
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13 Filter Ceaning (psi) 30 30 30 Inlet Tenp (C) 45.2 45.0 45.0 Product
Tenp (C) 43.2 43.2 43.2 Analytical Check [00476] A representative
sanpl e frewm2endlsssB the three enteric coatings was subj @crar$2a10/02280 hour s
in SG- (mnus enzyne). The capsul e was then renoved and placed in high pH
buffer to record the disintegration tines. Coating Rel ease Buffer pH
Total Tine (mn) L100-55 5.5 12 1100 6.0 20 S100 . . .

Example 4: Differential Scanning Calorimetry (DSC) and Thermogravimetric analysis

(TGA)
[00428] DSC data were collected on a Mettler DSC 823e equipped with a 50 position auto-

sampler. The instrument was calibrated for energy and temperature using certified indium.

5 Typically 0.5-1.5 mg of each sample, in a pin-holed aluminium pan, was heated at 10 °C.min™
from 25 °C to 300 °C. A nitrogen purge at 50 ml.min-1 was maintained over the sample. The
instrument control and data analysis software was STARe v9.10.

[00429] TGA data were collected on a Mettler TGA/SDTA 851e equipped with a 34 position
autosampler. The instrument was temperature calibrated using certified indium. Typically 3-
10 10mg of each sample was loaded onto a pre-weighed aluminium crucible and was heated at
10°C.min™ from ambient temperature to 350 °C. A nitrogen purge at 50 ml.min-1 was
maintained over the sample. The instrument control and data analysis software was STARe

v9.10.

Amorphous Compound 2

15 [00430] One mass loss was recorded at 4.45% w/w associated with the presence of residual

solvent. A possible glass transition was noted at 109°C (midpoint).

Pattern 1 of Crystalline Compound 2 (post GVS at 25°C)
[00431] In the DSC endothermic peaks were observed at about 70.45°C, 122.26°C, and
138.06°C.

20 [00432] TGA-DSC performed on the sample of amorphous Compound 2 after 1 week of storage
at 40°C / 75%R.H. showed a mass loss at 5.57% w/w associated with a desolvation peak in

DSC at 31.8°C. The melt was recorded at 130.1°C and the degradation occurred from ~ 260°C.

Pattern 1 Free Acid
[00433] 2 mass losses were observed in TGA at 1.51 and 6.91 % w/w associated with 2

25  endothermic events in DSC recorded at 32.7 and 77.8°C (onset) which could correspond to
desolvation phenomena. A third endotherm was recorded at 136.4°C (onset) corresponding to

the melt of the product. The degradation occurred from ~ 260°C.

Pattern 2 Free Acid

[00434] A mass loss of 2.61% w/w was recorded from a sample obtained from toluene

30  associated with a broad desolvation peak in DSC at 138.7°C (onset)
[00435] A mass loss of 2.56% w/w was recorded from a sample obtained from water associated
with a desolvation peak measured in DSC at 52.1°C (onset). A second endotherm associated to

the melt was recorded at 139.2°C (onset). The degradation occurred from ~ 260°C.
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7.0 44 S100 7.4 12 Exanple 11: Regional Dosing Study [00477] Male
Sprague-Dawl ey rats (wei ghing from about 200 to about 300 grans) in the
fasted stwbDeorgssizsed a single injection of a solution eCTTsapo0aee® (5%
nmet hocel ) in the 5 duodenum jejunumor ileuem This was conpared with PO
adm nistration of the sanme fornmul ati on of Conmpound 2. Al rats were dosed
at 10 ng/ kg. 00478 The results of the regional dosing study are displayed
in Table 11. X ee fogid; AMEIANNY Studies in Rat Paraneter |V Duo Jej

Il'e PO %@6](ﬁﬁ{am1)5520f]l®5@@wﬂv9w%@re&ijged AEm YAk oBtafhbd FroBlmSthdrbr 1- 98

associated with an endothermic peak in DSC at 38.9°C (onset). A second endotherm associated

to the melt was recorded at 147.3°C. The degradation occurred from ~ 260°C.

5 [00437] The sample obtained from methanol was dried at 80°C in a vacuum oven. After 2 hours,
the sample was analyzed by TGA/DSC. A mass loss was recorded at 1.1% w/w in the TGA
associated with a weak endothermic event in the DSC. A second endotherm associated to the
melt was recorded at 148.5°C (onset). The degradation occurred from ~ 260°C.

Example 5: Gravimetric Vapour Sorption (GVS)

10 [00438] Sorption isotherms were obtained using a SMS DVS Intrinsic moisture sorption
analyzer, controlled by SMS Analysis Suite software. The sample temperature was maintained
at 25 °C by the instrument controls. The humidity was controlled by mixing streams of dry and
wet nitrogen, with a total flow rate of 200 ml.min-1. The relative humidity was measured by a
calibrated Rotronic probe (dynamic range of 1.0-100 %RH), located near the sample. The

15  weight change, (mass relaxation) of the sample as a function of %RH was constantly monitored
by the microbalance (accuracy +0.005 mg). Typically 5-20 mg of sample was placed in a tared
mesh stainless steel basket under ambient conditions. The sample was loaded and unloaded at
40 %RH and 25 °C (typical room conditions). A moisture sorption isotherm was performed as
outlined below (2 scans giving 1 complete cycle). The standard isotherm was performed at 25

20 °C at 10 %RH intervals over a 0.5-90 %RH range.

Table 6. Method Parameters for SMS DVS Intrinsic Experiments

Parameters Values
Adsorption - Scan 1 40 - 90
Desorption / Adsorption - Scan2 | 85 - Dry, Dry - 40
Intervals (%RH) 10
Number of Scans 2
Flow rate (ml.min-1) 200
Temperature (°C) 25
Stability (°C.min-1) 0.2
Sorption Time (hours) 6 hour time out

Pattern 1 of Compound 1

25 [00439] The mass change was more than 12% w/w between 0-90% R.H. (it is not known how
much of this uptake is associated with the crystalline part of the material). The material is

hygroscopic. No significant changes were observed in the XRPD after GVS analysis.
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4.37 t1/2 (hr) 2.0* 4.12 5.29 5.06 1.50 % 27.3% 44.2% 10. 8% 23. 8 Cnax

(iag/m)

[ 00479] TWe 208#85G@33 shown in Table 11 denonstrate that
preferentially 10absorbed in the jejunum

4.31 12.73 0.61 3.06 Tnmax (hr) 0.08 0.25 0.25 0.63 0.75

[ 00480]

Eomasand/ 020266
In a separate study,

mal e

Beagl e dogs were dosed with the capsule formul ati ons as descri bed herein.
The results are present bel ow.

10

15

Amorphous Compound 2

[00440] Sample deliquesced (mass change > 30% w/w at 80% R.H.). The intersection between

the 1st sorption / desorption curves was due to a crystallization phenomenon. A crystalline solid

was observed by XRPD post GVS (Pattern 1 of the sodium salt).

Example 6: Thermodynamic Aqueous Solubility

[00441] Aqueous solubility was determined by suspending sufficient compound in water to give

a maximum final concentration of >20 mg.ml-1 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 unless stated otherwise. The

filtrate was then diluted by a factor of 101. Quantitation was by HPLC with reference to a

standard solution of approximately 0.25 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 7. HPLC Method Parameters for Solubility Measurements

[00442] Analysis was performed on an Agilent HP1100 series system equipped with a diode

array

Reverse phase with gradient

Type of method: elution

Column: Phenomenex Luna, C18 (2) Sum
50 x 4.6 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™): 2

Phase A: 0.1% TFA in water
Phase B: 0.085% TFA in acetonitrile
Timetable: Tlrpe % Phase % Phase B
(min) A

0.0 95 5

1.0 80 20

2.3 5 95

3.3 5 95

3.5 95 5

4.4 95 5

detector and using ChemStation software vB.02.01-SR1.
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Paranmeter |1V EC Capsul e Capsul e Speci es Dog/ mal e Dog/ nmal e Dog/ mal e

Fed/ Fasted Fasted Fasted Fasted Vehicle Saline powder filled capsul e powder
filled cawouba/@®eme (ng/kg) 2 5 5.6 AUC (heug/nmL) 6.5 20C3/UB4013/08)264
(m/mn/kg) 5.0

Table 8. Solubility results

Sample Test Solvent | pH of Unfiltered Solubility mg/ml Appearance
Saturated solution | Free Base equivalent

Compound 1 pH 1.5 2.04 0.013 Residual Solid
Pattern 1

Compound 1 pH 4.0 4.23 0.0059 Residual Solid
Pattern 1

Compound 1 pH 5.0 5.23 0.027 Residual Solid
Pattern 1

Compound 1 pH 6.5 6.72 0.39 Suspension
Pattern 1

Compound 1 pH 7.4 7.63 7.6 Suspension
Pattern 1

Compound 2 pH 1.5 2.73 0.0058 Residual Solid
Pattern 1

Compound 2 pH 4.0 4.67 0.0023 Residual Solid
Pattern 1

Compound 2 pH 5.0 5.88 0.04 Suspension
Pattern 1

Compound 2 pH 6.5 7.06 4.1 Suspension/
Pattern 1 Residual Solid
Compound 2 pH 7.4 7.97 18.0 Suspension
Pattern 1

[00443] It was noted that for both the free base and the sodium salt the solubility was higher in
the pH 1.5 buffer than in the pH 4 which would be unusual for a compound with just a
carboxylic group. However, there is an amide group which has a predicted basic pKa of 0.7
5  (which is below our measurable range), this could explain the higher solubility seen.

[00444] For the solubility of the sodium salt in pH 7.4 buffer, the saturated solution had to be
centrifuged as the solution would not go through our standard filter plate.
[00445] Pattern 1 of Compound 1: Thermodynamic solubility in water 6.2 mg/mL (pH of
unfiltered solution: 7.92).

10 [00446] Amorphous Compound 2: Thermodynamic solubility in water > 20 mg/mL (pH of
unfiltered solution: 8.18).

Example 7: Chemical Purity Determination

[00447] 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
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VDss (L/kg) 0.9 ti/2 24hr (hr) 5.1 2.4 2.8 % 128.5 78.6 CO (ug/nL) 10.3
Cmax (pg/m) 14.4 4.8 Tmax (hr) 0.1 1.0 2.1 "Enteric coating was L100-55

[ 00481] AwORougissi3Be results are presented for the capseCgaSecaaweéwn th
L100-55, all three 15enteric coated capsul es provided conparable results.
WO 2011/ 085033PCT/ US2011/ 020264

Table 9 — 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, S5um
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
25 5 95
25.2 95 5
30 95 5

[00448] 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
5 than 96% pure, greater than 97% pure, greater than 98% pure, greater than 99% pure. In some

embodiments, samples of Compound 2 were found 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.

[00449] In some embodiments, samples of Compound 2 include a detectable amount of at least

10 one of the following compounds:

O
BOY!
@) 0]
e

A xéq é@

O

/O /O O

2! @ é@

H
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Exanpl e 12: ldentification of Metabolic Pathways [00482] The netabolic
profile of Compound 1 was investigated using: (1) male SpragueDawl ey rat,
mal e BeagWe 2dogss@ad hurman |iver mcrosones; (2) rat aneChorsaeiioz@at ocytes;
(3) bile collected frommal e Sprague-Dawl ey rats; and (4) rat and dog

pl asma after dosing. SMaterials [00483] Mal e Sprague-Dawl ey rat, nmale

beagl e dog, and m xed pool hunan liver mcrosones were purchased from

Xenot ech (Kartsgz tyo MO . Rat CaptN um@t hepat ocy+& S 1 nyitroGRO HI
medi um were pur edl[fromiIn \/t Iggles (Gai g g, _MD). 10

M crosones [ detier m neot he qu inNative nmet gbol 'Ie, 30 uM of
Conmpound 1 wgs_iRcubat ed aerobisal withtrat, dog 3 nan ¥ ver

m cr osones The inc wer e perfor ‘ osphate buf fer at
pH7. 4, 37C, W reaction by the add n/EjNB NADPH and
UDPGA (1 nd 3 i nal nceftration, respectjvel he 15reaction was
ter m nat€éd Yy e addi ti on“ofy@an equal vol une etonitrile with 1.5%

acetic acidoaft'er 60 mn. Thegsanple was centri fugjad and the supernat ant
was transferred for LC/ M5 anal ysis. Hepatocytés [00485] Rat, dog or human
hepat ocytes were thawed accordin the supplier's i nstructl ons. 20Cells
were counted using the Trypan Blue nethod, and then diluted to 1 x 106
viable cells/mM with KB nedi ua? ourgl 1 was tested at 30 uM and

i ncubat ed. dQ to 2 hours inr epdt ocytes and 4 hours in human

9
hepat ocyt es @ f! Fresh humao”h at cy re froma single male donor
| ot HuO778(Ce i rgct~ Ral ei gh, Reactions were term nated with
addition o equal vol une et n|tr|Ie with 1.5% acetic acid,

centrifug anél supernatants ransferred for LC-NMS/ M5 anal ysis. Rat
Bi |l e Duc nn}tjiatl on [00 6] th surgically placed bile duct and
jugul ar vel n cannul a were from Charl es River Laboratories and
al l oned goNacclimate for 2 d Corrpound 1 was intravenously dosed (2

mg/ kg) to three rats as a solutlon in 0.9%saline (2 ng/m.; 1 nL/kg). Bile
was 30col | ected at tinme-points 0-2, 2-5, 5-8, and 8-24 hrs post-dose in 8

m. scintillatjon vials and stored at -40C until LG M5/ M5 analysis. Uine
was cpllecte(}i“é_ldﬁﬁ’—gﬁﬂ—gﬁints 0-4, 4-8 and 8-24 hrs post-dose in 5 nL

sci ntsi | | [adab6MhHéitask for Reided SoRANA s Néye%ﬁﬁqwtbldtteartabyahau@yoﬂs&v%ﬁé W&d in WO
2011/ 085033PCT/ us2011/ 020264 LC Anal ysi s [00487] Anal yses were_ perforned

usi ng a hab@thssiyiiet opsbaricest tinthe (8L hg analppisigperforpigyl via hsrdsaa¢err dirgHi nadzu
LC- 10AD ;¥R ¥ntdRaifGh udiffa YR Yot @raﬂl@qﬁgbt@&nh 1@191%@ rﬂar%aan SREGLI@MBLric

(MS/ MVB) d]etectlon was carried out” on a SCI ex O Qfrap 1In the positive
i on Snodell (B8Rl sbiyents hiedph the sprtbesisaue eapable of ben@ dqWCéttﬁih’ystbts niedhodscan, and

acetat o RSO G BRT G IRA L RORRERGE AR o IR ARTRRAT

acetiat e tembbiYMathet(OAIRE) éthylaﬁ@mtetthmtﬁyﬂraﬁrhm hep B/ al fnastinxgethaned DMIEL vent B) .

i, Anai e SEROVEL Rty G Mg P Rencar gradi ont as Tol lows: 101 -

Mobil e phase was held fdr RefduaiSomB, P ARoWmSppm§reased from5%to 95%
over then next 50 mm Acctone 8412 ppm
ethanol <145 ppm
methanol <130 ppm
MTBE <114 ppm
THF <137 ppm
heptane 1405 ppm
Ethyl acetate 413 ppm
dichloromethane <215
1,4-dioxane <198 ppm
DME <148 ppm

Example 8: Heavy Metals (as L.ead)

[00452] This test is performed according to USP<231> Method I1.
15

-84 -



3. B was held constant for 5 mmat 95% and 4. B was returned to the

initial gradient conditions. [ 00488] For netabolite quantification, the
sanme analweie1vesosper f or med as above, but the flow 15r aPeTMEs301mmRNeAI ned at
0.25 nmL/mn and the total run tine was 18 mn. Anal ytes were separated
using a linear gradient as follows: 1. nobile phase was held for 3 nmat 5%
B, 2. B was increased from5%to 95% over then next 2 nm 3. B was held

const antPlRsmageutical Corgpositionsy 204. B was returned to the initial gradi ent
condi ti qpfs3) %Hﬁécéut[cg é'o%%osﬂ_@ﬁ's tilﬁllh&ﬁ(ﬂer@on%ﬁ@@hhélﬁ&n hEmARIGEMEd both in
vitro and in vivo: Met abolites of Conpound tabollte Structure

Met abol |chepp@|lmsalw_(e g) CNmpzmpds2) and/or pharmgggutically acceptable solvates thereof include
2- ( 3-(2- aﬁ\;a‘f’\l'é Q)"I}tfé/rb n onQéipg@tE &yalr&lac%utl&l X%I%Htggg r&% %)é%)forﬂl of oral dosage

met hoxyp eny acetic acl
5  forms. In some embodiments, the oral dosage forms are formulated as: oral solutions, oral

suspensions, tablets, pills, or capsules.

Example 9: Oral Solutions

[00454] In one aspect, an oral pharmaceutical composition in the form of an oral solution is
prepared as outlined below.
10 [00455] Oral solutions were prepared at 20 mg/mL of Compound 2.
Oral Solution A:

[00456] In one embodiment, an oral pharmaceutical composition is prepared with the following
ingredients:
- 20 mg/mL of Compound 2
15 - aqueous 10mM Na,COs
- 20% propylene glycol
Oral Solution B:

[00457] In one embodiment, an oral pharmaceutical composition is prepared with the following
ingredients:
20 - 20 mg/mL of Compound 2
- aqueous 10mM Na,COs
- 20% propylene glycol
- 2% Tween 80
Oral Solution C:

25 [00458] In one embodiment, an oral pharmaceutical composition is prepared with the following
ingredients:
- 20 mg/mL of Compound 2
- 0.5% methocel aqueous solution
[00459] The manufacturing process for the oral solutions of Compound 2 described above is as
30  follows: Weigh the required amount of sodium carbonate (if present) and transfer to the
container. Add the required amount of water to make a 10mM solution and mix until dissolved.
Weigh the required amount of propylene glycol and Tween 80 (if present) and add this to the

solution and mix until homogenous. Weigh the required amount of Compound 2 and slowly

-85 -



WO 2011/ 085033PCT/ US2011/ 020264 Met abolite Structure Metabolite Nane M2 10
O Xrr NHO OHHS =0 2-(3-(2-(tertbutyl sul fonyl net hyl) - 4-

pi val am dwphenasy)334- net hoxyphenyl )acetic acid M3 HO | PCTWSX011/020264 € | OH
2-(3-(2-(tertbutylthionmethyl)-4- pival am dophenoxy)-4- hydroxyphenyl)acetic
acid M4 Acyl -gl ucuroni de of Conpound 1 Acyl -gl ucuroni de of Conpound 1

add to the solution. Mix until all Compound 2 is dissolved (sonicate, warm, or stir if

necessary).

Example 10: Capsule Formulations

Immediate Release Capsules

[00460] In one embodiment, capsule formulations of Compound 2 for administration to humans

are prepared with the following ingredients:

Component Function Quantity per Quantity per
Size 4 Capsule | Size 1 Capsule
mg mg

Compound 2 (Pattern 1) | Active 51050 mg 50 to 200 mg

Hypromellose, USP Capsule Shell | 1 capsule 1 capsule

[00461] Matching Placebo Capsules (for clinical study purposes) are prepared with the following

ingredients:
Component Function Quantity per Quantity per
Size 4 Capsule | Size 1 Capsule
mg mg
Mannitol Bulking Agent | 5 to 50 mg 50 to 200 mg
Hypromellose, USP Capsule Shell | 1 capsule 1 capsule

10 [00462] The process to prepare Compound 2 in a capsule (which is the same for the preparation
of the placebo capsules) is as follows: Weigh the required amount of Compound 2, add into the
appropriate size capsule, and close capsule. For example, in one embodiment, 5 mg of
Compound 2 is placed into a Size 4 Capsule. In one embodiment, 50 mg of Compound 2 is
placed into a Size 4 Capsule. In one embodiment, 50 mg of Compound 2 is placed into a Size |

15 Capsule. In one embodiment, 200 mg of Compound 2 is placed into a Size 1 Capsule.

[00463] In some embodiments, the capsules are stored at 25°C for up to 48 hours.

[00464] In rats and dogs dosed with the capsule formulations described above and the oral
solutions described above, there was no significant difference in bioavailability observed
between the different oral formulations.

20 Enteric Coated Capsules

Capsule Preparation

[00465] Capsules (Size 1, white opaque V-caps (HPMC), manufactured by Capsugel, Lot

90083361) were used and Compound 2 (Pattern 1) was placed into each capsule (between

about 58.5 mg and about 64.5 mg of Compound 2). The junction between the body and cap
25  for each capsule was manually banded with gelatin.

[00466] Three enteric coated capsules were prepared using Eudragit L100-55 (pH 5.5),

Eudragit L100 (pH 6.0), and Eudragit S100 (pH 7.0).
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Mo HOI. O Xrr NH O OH s' Chydroxyphenyl)acetic

2-(3-(2-(tertbutyl sul finyl nmethyl)-4- pival am dophenoxy)-4- acid M

Acyl - gl ucowioanidsssB M3 Acyl - gl ucuroni de of M3 M/ Acyl - glpatarseoniigeo2ed ML
Acyl - gl ucuroni de of ML MB Acyl -gl ucuroni de of M2 Acyl - gl ucuroni de of M

[ 00490] Metabolites M, M2, M3, and Mb are active netabolites. Exanple 13:
Extracel | ul ar Cvtochrone P450 Inhibition [00491] To investigate whether

Conpound 2 woul d |Rekyner Prepargtians, drug- drug i nt eracti ons, M cr osomes
wer e 'nc{bma’;]eﬁletsﬁ:ﬁvw%%@eﬁﬁte%t’ ea‘é’ﬁ'o@hle"i’ﬁfe@ eﬁﬁﬁ%oitﬁlg%lﬁé@mhét&ﬁd by CYP 5
enzymes, W th or w thout Conpound 2. [00492] Specific aspects of the

|ncubat|b@iPVCond| tions for each assay (e g., protein concentration,

i ncubat i ] f ned in Wl sky & Cbach, 2004 (\wal sky, R L.
and Ooac[ﬁd,kg]f@m%gﬁl%iﬂa?geﬁﬂggs ys for human Cytochrone P450 activities.
Drug Met. Disp. 32:647-660, | Bi¥ddignt | N gerweizht %n|crosones at protein
concentrations as defined i hEdabdiel 0d-5%erie2od xed with buffer 10(100 nM
KH2PO4, pH 7.4), MgCl2 (6 nMy nadg substriafpgy and |were kept on ice.
Aliquots of this mxture (8Pwiak} were delfigigfed 1o each well of a 96 vveII

pol ypropyl ene pl ate which conmtarnmed am atirquot—of i nhibitor (1 nL)
acet dni t[p14pY: Teareparg theidisperiiom Eudegitd 100 drvasradded plowdy into the water and.

stirred for a bout5 minutes. Ensured the powder was thoroughly wetted and avoided

lumping and foam formation.

[00470] Added 1 N NaOH into the suspension and stirred for about 30 minutes to make the

dispersion.
Ingredient Weight %
Eudragit L.100-55 Dispersion | 41.67%
Triethyl citrate 1.25%
Talc 6.25%
Water 50.83%
Simethicone NA

10 [00471] Homogenized talc and triethyl citrate in water using a high shear mixer for 10
minutes to make the excipients suspension. Added 7 drops of simethicone.
[00472] Poured excipients suspension slowly into the Eudragit dispersion.
Eudragit 1.100 (pH 6.0)

Ingredient Weight %
Eudragit L100 | 9.9
Triethyl citrate | 4.98

IN NH40H 5.60

Talc 4.96
Water 74.49
Simethicone NA

[00473] Added Eudragit L100 slowly into 2/3 the water and stirred for about 5 minutes.

15  Ensured the powder was thoroughly wetted and avoided lumping and foam formation.
Added 1N NH4OH slowly into suspension with stirring and stirred for about 60 minutes.
Added triethyl citrate into suspension with stirring and stirred for about 60 minutes.
Homogenized the talc with the remaining 1/3 of water for about 10 minutes with the high
shear mixer. Added 11 drops of simethicone. Poured the talc suspension into dispersion

20 then stirred overnight.
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WO 2011/ 085033PCT/ US2011/ 020264 were less than 1% (v/v). Incubations were
initiated with the addition of 10 uL P-NADPH (10 mM stock) to a final

vol une ofwoQ01wsso3Bncubati ons were term nated by the adacriuspoioff2@sd- 2X

vol une of acetonitrile containing internal standard (buspirone). Sanples
were centrifuged at 4C, and supernatant was transferred for LC MS/ M5

anal ysis. 5[00493] The results are presented in Table 13. Table 13: Lack of
Extracel | ul ar Cytochrone P450 | nhibition Cytochrome P450 Enzynme CYP
Reacti on Conpound @ud@@si 4 ghi bi tor Control (1C50 (11M) 3A4

t estost erone 63-hydroxylati op_Z et oconazole (0.02) 3A4 m dazol am

1- hydr oxyl ati on >50 Ket oconagbigeediont02) [ 2¥eight 8 of enac 4' - hydroxyl ati on >50
Sul f aphenazol e (0.21) 2C19 nephdagit®i00 4' 9.9y dr oxyl ati on >50

(-)- N 3-benzyl - phenobar bi t al | T8etlfyl citrate | 4.97
IN NH,OH 6.75
Talc 4.97
Water 73.37
Simethicone NA

[00474] Added Eudragit S100 slowly into 2/3 the water and stirred for about 5 minutes.
Ensured the powder was thoroughly wetted and avoided lumping and foam formation.

5  Added 1N NH4O0H slowly into suspension with stirring and stirred for about 60 minutes.
Added triethyl citrate into suspension with stirring and stirred for about 60 minutes.
Homogenized the talc with the remaining 1/3 of water for about 10 minutes with the high
shear mixer. Added 11 drops of simethicone. Poured the talc suspension into dispersion
while stirring.

10 Enteric Coating Process
[00475] The enteric coating process was conducted in a Fluid Air Fluid Bed granulator. The
Waurster (bottom spray) setup was utilized. The polymers were infused into the granulator to
apply a coating. The final coating percentage was approximately 10% by weight for each
polymer. Adjustments to the Spray Air were made from observation of the bed volume

15  during the process. To maintain a minimum bed volume, placebo capsules were made in

addition to active capsules.

Parameters L100-55 | L100 | S100
Pump Rate (mL/min) | 1.7 1.6 1.6
Inlet Flow (cfm) 60 60 60
Coating Time (min) 38 40 19
Spray Air (psi) 10 10 13
Filter Cleaning (psi) 30 30 30
Inlet Temp (°C) 45.2 45.0 45.0
Product Temp (°C) 43.2 43.2 43.2
Analvtical Check

[00476] A representative sample from each of the three enteric coatings was subjected to 2
20 hours in SGF (minus enzyme). The capsule was then removed and placed in high pH buffer

to record the disintegration times.
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2D6 dextromet hor phan 0- denet hyl ation >50 Quinidine (0.04) 1A2 phenacetin
O-deet hyl ation >50 Furafylline (2.2) [00494] Conpound 2 was not a potent

i nhi bi t orwof200%83034, CYP2C9, CYP2C19, CYP2D6, or CYP1lA2P(CIraTS00112202p4) .
Exanpl e 14: Lack of Cellular Cvtochronme P450 | nduction 10 [00495] Conpound
1 was not an inducer of P450 CYP3A4 or CYP2C9 in cryopreserved human

hepat ocyt es, accordi ng Tn.rnnvprcinn of su strates Tn.knomn nmet abol i t es
with and without Conpafifdfing i Relepse ButferpH i chotaBFimef(myn) cr yopr eser ved human
hepat ocyt es thawed andLfl%Y%ed accordbng to ithe malRuf acturer's instructions
(I'n Vitro Technol ogi €s, LG her sbur 9.0 MD). The celd0s wer e warned and then
poured into pre-warnmgd Bid t 1oGRO CRO nedi um gent44y 15r esuspended, and then
the cells were counted gsiong | Trypan7.Bl ue exclusior. Cells were then diluted
to 0.7 x 10-6 viable celTs/mM wih CP nedium Each well received 0.2nl of
the viable cell mxtureD The pl ate was gently shaken to disperse the cells

evenly [iXaIH AC dluEde was i ncubated at 37C, 5% car bon di oxi de.
At 24hrg oom%n@sﬁ@éguew SEAW ke ﬁ&n%oﬁr{eﬂioq%b&h%@b gfla&ligr)%n {HeP medi um
is replaced with di um'cont ai ni ng Conpound 1 tested at 10 'uM 20and the
posi ti vefasi@chsta@lrecmveﬂarﬁpmgi¢ mjegtiontog g seldtian ofi Qompowtsdl (e mﬁlopelbira@ed with
fresh nmedi |cI ef 4 50uM and
di cl gf encgga‘%qf% e | ncu aTt(?l éstzj ips;lcso P ger%_wmﬁg %H{)gllstfréeﬂo(%?%?ﬂ y %?n{e

React i onfernndatort ei(mnmammd 2wiAlhraadetetel dogedodt 10.MGkE. of acetonitrile

cont ai ni ng_i nt.er nal dard bus |ro terlal trifuged, and
supernat[g(%gtgntb@rrgsutltfghg}eewl% @“@Eag% ALY m;%ﬁ@ 0496] Ri fanpicin

pr oducedrale 28 He ioﬂa]mwi@gaaadieglmllmydroxym dazol am (CYP3A4) and 1.3- fold
increase in 4-hy§royvd|hlnfpn2h (CYP2C9) production in hpratocytes when
conpared to native Patdmetemhi | e Cowound lﬂuop'Qﬂalle°dIla 1p6é-|f ol d i ncrease in
1- hydr oxym dazol am {g EE WO 20131/ 085033PCTf JUSROLL/ P20264 fol d i ncrease
i n 4-hydroxydi cl of e%ge hesedat al?luu. \.a?g hg(? .il.dLu %Q 1 is not a strong
i nducer of CYP3A4 oAUSYEwtae/mb) hunhh’ hepatUeyleld WHES tektled at a
concentration of 10tuMhr(U. S. FDA LoF daneiel of prs. Jdondygior y1,.50°Drug | nteracti on
Studies - Study Despgn, Data Analysis, i o], TR 4o fgr Dosing and
Label i ng", Septenber2666)—5txam—ste %/}. E&%.Piitdﬁsﬁ HH2 bindin assa
[00497] The ability/Carxcugibindl 1 to bi nd-lo|1Hé h@fdn receptor was
assessed via a radi ghiag@mgl bi ndj ngo.agsay o 1@2[53}41)%@!32)75-1EK293 cells
stably expressi ng reconbi nant hu n DP2 are resuspended i Hepes, 7.4
cont ai nil Pm@ ™ TheTBES shoug GiRde ¢k %m?esaaﬁaﬁ%ttcw@meé2%@%63%5@}31“& t he
nmenbpanessorbb@inmeR@nes are resuspended in 10 MM Hepes, 7.4 10 containing

1 "M DTT and 10% g cerol to é%prom mately 5 grot ein/m . Menbranes (2-10
| ug protl@mmlvlmalsypeaﬂf@ studgubaledtpagls dogs werd doapchwet thei gapsule fomqubriorsse and

Conpounqif%/crwgd,ﬁg&%y B Ll ts(QQp%xk@Q@% 10 mM WMnC12, 1 nM EDTA, plus or

|_A

m nus O man_serum a um n ) for 60 mnutes at roomtenperature.
The reacti ons aPgranester nat ed by IVapi d fi | { E@-Capsuldir oGgpsulthat man GF/ C gl ass
fibre filter p|gp&stes The filtern Dpigahds wel ®opheds oakigbod/malt50. 33%
pol yt hyl eni m nefFé@Fastéd M nut es |astedom t enpgstat ur e t heRtewashed |[i n Wash
Buf fer (50 Vehicle Saline powder filled | powder filled
capsule capsule

Dose (mg/kg) 2 5 5.6

AUC (hr*ug/mL) 6.5 20.9 14.3

Clp (mL/min/kg) 5.0

VDss (L/kg) 0.9

t1/2 24hr (hl’) 5.1 2.4 2.8

%F 128.5 78.6

C0 (ug/mL) 10.3

Cmax (ng/mL) 14.4 4.8

Tmax (hr) 0.1 1.0 2.1

"Enteric coating was L100-55

[00481] Although the results are presented for the capsules coated with L100-55, all three

15 enteric coated capsules provided comparable results.
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mV Hepes, 0.5 M NaCl pH 7.4) prior to harvesting. After harvesting, the
filter plates are washed 3 tines with 1 m cold Wash Buffer then dried.
Scintill amD208/0858 added to the plates and the radi oacPCTiUSgomeL@shed on
the filters is determ ned on a Packard TopCount (Perkin Elmer). Specific
binding is determ ned as total radioactive binding m nus non-specific
bi ndi ng 20i n the presence of 10 i uM PGDZ | Csos were determ ned using

A atign of Mg PAYVANS cur ves. Mouse, rat and gui nea pig

DP2 1 ecapigy sme@ﬁa@a@q)rmmboa@r)eﬁm Wgﬂ%lnésl%édﬂ&n{gﬁ@!)%él%?& LRIbr ane

bi ndi ng experinents, Conpound 1 was shown to bind finity to
DP2. CorRpavladrat, @hle\ﬁedglpoipemndrhumabrltVﬁbmlqwsorre@@i @) a%enéhummepamcmﬁmg to

770" nin oPRORERA R ARG SRR ST oY FLRIC R R o,

sl i ght | yMsteriatsed i n the pr esence of species- specr fic serum al bum n The

aver age ues f or nd 1. inhibitio r adi d nmenbr ane

b1 ndt oo DA e s Dy R A i i OB s PR BB Bsice of "o 206
speci es-BRaBbintS watdiitHasal Rorh Kehoftbh (Kéhsds alvy, MO) 3RzrtMnd andad Bepatdtyes
Compound 1 also dis Iayed potent antagoni sm of PGED2-stinul ated DP2 receptor
act i vat i%9f In'$ir I gheflgim pigrapurelysesring I\ilp dgehmosegjey Gusbapburte ability
of Conmpaoypg 1 to inhibit binding of GIP to DP2 is assessed via a nenbrane
GIPyS assay. CHO cells stably expressing the reconbi nant human CRTH2

r ecelpt orMigresomesyspended in 10 v Hepes 7.4 containing 1 mM DTT, |ysed and

centrif 000 [ ] et r ranes are
- esusperian o deni £ iy Fhabdf R SR o SnPRIRA IS

a d rddtha ee@odles ( Bnase (nchBatbons! g per
2011/ 08503ibk¢d/ bﬁz&hﬂl&@aﬂﬁﬁtﬁ} B, Tor &nsh ﬂ.(l)l%lgﬂn ales (Mg (nchiBatbonisi

well') are incubated in 96-well plates with 0.05 nM|[353]-GIP1S, 80 nM PGD2,
5 i uM GDFETC & Or@ﬁﬁ‘ﬁwh%ﬁpka‘reﬁuﬁs%%twfﬁu‘r RdrC(sth the reeasiea initipicd by they g v

NaCl, 5 I The
Feact i o MG RRO PR SEUHPRR QT IR s Sl o BEe A bR @y e
fibrieg frrbacelronﬁplsaetreenatéldﬁley fhic |atlditioplo& te squeut eolmasr@édceomltrdeswmltfﬁ%hcmc cold
Assay Buff ntr | lant.is; t e added t and t he
o sactieut 177 Pl Bl ety R FpeS) L8 SRR o TRk 5 Topcount
(Per ki n 1E/veS nalySpeci fic binding is determined as total radioactive binding
m nus non- specr fic binding in the absence of the Iigand (80 nM PGD2). |Csos
were detlSAH9EFSusi ng Graphpad prism analysis of drug titration curves.
Conpoundgysd) atht aldg dY 8RN HIBy YAk 418 11Rfved agboil(QDilis’%‘lo'tﬁe Mib?ﬁerassrﬁemcn&gnpound 1
on its own showed no agoni st activity at the receptor_in the GIP

bi nding Galk aiprencoupisn aing thatlirame Blye methed@nd Men Bilutad el 1 790° vighlesallbm ol e

Bl ood Eso e 0 0 I ated in a
whol e bl'00 }glgggl!seéiilu%grip Ognd)gr ﬁ%%waﬁgﬁéﬁteioéﬁg%% n%@%d@fju%teo}['%?%? Snlg he ability

of Conpaipslodytds@nantha@e i E@ndh IREM3caEd drBhat. egesh ho@bh BepatocyesporRIdN # 15t he
context of whole bl ood. [0050 %QBI ood i s drawn from consenti ng human

vol unt eetgls MaleggnorjotHi0dy & e b et Ralkichi - feackpss werpferpmatgfaxith A o8 j ul
al i quot Qfiitigh epsh éq%amdﬁ%'e Wafc&o%nilb'bvuﬁfl oo aReE g d lechirfug2@% altz{htsl 2 m
pol ypropyl ene tubes. The blood is vortexed and | ncubated at 37C for

m nuwdes. Wese}r@rmsf%fedfofwl\m 4nalyPBS i s added for a final concentrati on of
50 nM angl, t siefly vortexed. The reactions are incubated for
exact | yrlga rr]%]%ul%ﬁe&g%s" nélggpand then term nated by placing the tubes on ice
and i nmeoli486] dlays wldsurgicA50pladel bilofludt erd mghldr \ammca]hmhlatveade mclmﬁedcerrBD

Bi osci e reactions trans .er rene round
bort om CBoEs VAT AR S i Qlpvetef Bl o) St eSS Rl o
chl ori d&iohe}tﬁ(&rﬂ@/ﬁg)|t®lthr@|’1ra’(s:h59 setividdH4 0% d4dinetd iﬁgi(ﬁﬁﬁ,l ALk MilelBA di sodi um
sal tj)@ and_incubation at roomtenperature for, 2515 mi nut es The cells are

t

peII echBsﬁt%dpertﬂmed@Ha% 02340 $-pritnd Sr24snriPonindass 138 Mescapriialian Hali 2Bthce with 3
i ce- gy I u |
T e e R O S
B|oscredmepﬁpdmﬁhn&nﬂshmuﬂbnmEmsmamphomdameﬂﬁjgmﬂeddgnsmeCbaS®&Sof
aut of  uorescence in the FL2 channel and shape change on 500 eosinophils was
assayed by forward scatter and side scatter analysis. The specific change
30i n shape i nduced by PGA2 was cal cul ated as the difference between the
percentage of high forward scatter eosinophils in the presence and absence
of PGD2. 1Csos were determ ned using G aphpad Prisn(r) analysis of drug
titration curves. [ 00502] Conpound howed pot ent antagoni sm of DP2
receptor activation in whole blood and i nhibited PG2-induced eosi nophi
shape change in human and gui nea pig whole blood with



35average 1 C50 values of 1.5 nMand 97.4 nM respectively. [00503] The
potency of Conpound 1 in the human ESC assay is relevant to clinical

ef fi cacy WO 2asld8s@8i cs si nce eosi nophil activation requipcegaiSeonoe@bs shape
change and because eosi nophil nedi ated damage has been correlated with
severe exacerbations of asthma (Wardlaw, A.J., et al., 2002, Gn.

Sci . 103:201-211). 5[00504] The in vitro human ESC assay provi des the nost
r el evantLGAES A#aBSiSof hunan PD response, since this reflects the effect of

Conpoun n j i LN, G I f t state
rough Bl e s kg s T R T P LR eS8 1 °5 "
or 0.7 rgkedio a$hih@d ((G1GARMPowitl2 S6LAGANYY syteen ednpreti¢reflartdomandss eve a

oo PRSATRRR AR, LSRN, s PSR SRR St s ouPBlnlh ©

( OVA)- | nileteeESHIbly @fgbifle Fattivntrhénifofingypireirsop®alscay adddnfbited prldh@ngesah.o
OVA-prined mce elicits an increase in sneezing and _nasal rubhs (Methods
were adaptteertylf Qﬁ?SF%%]@l‘%F@tIQiWM&W%OW&%%w f Watgipwigh 0-057 60811 dbor at or y

I nvest | E{@&lbé?fﬂA%%ﬁd Pl D onifY Acdbdté BT E@nikrA6/80 MR TIRROIIWITH BORS Brmic

chal  enge of 150VA daily for 5 consecutive dg}/s. The nunber of sneezes and
nasal r sl (GRirent Bouredlyvwoaieryagmagntained atd. 2oanbingp apd e sdplonn e ay85 1, 3 and
5 i nmedi at.e i (ﬁkséa%- : d a significant increase in
bot h sneﬂglt?i ‘héal%tgig%@gg&é%ﬂsa a lhlfeggga(\k%?sg%}rép%gf ed to intranasal phosphate
buf fiér ed sl iMebilchBS)e wdvdlelddhogemiatiFyBadm ni stration of Conmpound 2 at a
dose of 10,mul kg, FO,ShINLI Leanbly JLeduced,1hpgg, nasal responses. The

pl asma expdsure Tor AV} npound measured Iin a satellite group was 1360
nM 460 nM. HGanMldoehsRat folb frdn atd5wg apdi nts 1, 2, 4, and 6 hr post-dose,
respectively. These results jndicate that in the setting of nouse allergic
rhinitis, f':o_r%ﬁ’ﬁﬁ?wffn%irtoéhedﬂlélﬁﬁgdﬁﬁﬁﬁtice%fﬁﬁl?}lsaccept able salt thereof (e.g.
Conpoundogys)i FoR RS S1itd A8 Ati RN MEBam EXING sl veas b3iforAbdng ab&le, but the flow

| V- DKPGD2- i nduced ensbl ood | eukoc te influx 25[00506] The ability of
Conp'dundat® %3 MaKdiped 2t D@l lele Prikand the ttdl 6 fime vy b8 Wi Adalytes v RIAlgd

i ntravenQus eSSt o rolidwd4- di hydro- 15- ket o- prost agl andi n D2 ( DK- PGD2) .
Met hods Wehllr%ea adgrp%ed from ?ﬁose detailed Shichijo et al., 2003, Journal of
Phar nacol odgy mehdle Bhgrervaydnlddbr rimer d&uBi cs, 307:518-525. Male Hartl ey

gui nea pig [ i ] I 1N on day O by intraperitoneal
(IP) inj ec?i \ﬁwg ing}&l d?%%a%g(gg?yﬁgygﬁﬂénoqe&ﬁ/@#’i n Inect Alum They 30
wer e t hen B8seaiwanhdlheordnPGER npn ecBSdiuraed bet ween days 14 and 21. Subjects
wer e randofqd Y., assi g}nre t%&;.e. .e'L ved.ei t her..vehicle (0.5% nethyl cellul ose, 4
m /1], oraf- (PO BIIEHE therinigr gradieny copiiio§oses of test compound. Two hours
or eightregaithours after dosing, aninmals were anesthetized with ketam ne and
chal | eng[ed with DK-PGD2 (1 mg/kg, V). Thirty mnutes after IV

adni ni stlPp91okhe folleysag Wakbeldry were ebselyed boHe vdfapdar Y&ar vein into EDTA
tubes foffeld. Me@aBdlités bPcohfBodrt 1 0l 00d was lysed in 190 jul water followed
by a further_20-fold dilution in PBS, A 10 jial fraction was m xed with
equal parts [tMetpbelitp| uBtractiré oaded on a henocyMetabolite Na@at | s wer e

vi sual i zed atMh magni fi cat}@i@:z%\usi ng a |LakP(B(ttt-ght m croscppe and
S

total s countled and regorded. e expr essedyladfihgimathybel-1 s x| 108 per
m of bl ood|lnhibition of thi's dis det ef pivaledidprdnosy)igal | y| usi ng

2 _hr study, i pinc@yepdesyfketRGR( 1)V DK- PGD2)
r&fCbl ood | eukpcytes, mainly |ynmphpcytes,
which likely reflects pi\jron1bone marrow. This response| was
dose-dependently redu y | "Compound 2 resulting in 19 (+ 23)% and 107
(+ 9% inhibition at d BF 10 ng/ kg and 30| ny/ kg, respectively| Plasma
concentrations taken R.5 Rours follow ng oral| Conpound 2 were 45 pM + 36
and 120 nM +4610rm the 10 g/ kg and 30 ng/ kg dose groups, rtespectively.
Based on these results, the ED50is calculated to be 11 ng/kg with an
associ at ed ECsoof 50 nM [00508] In the 18 hr guinea pig study, a
significant increase in peripheral blood | eukocytes was al so observed
follow ng IV DK- PG@2 chal |l enge. This response was dose-dependently reduced
by oral Conpound 2 adm nistered 18 hr prior to DK-PGQ2resulting in 29 (+
14)% 50 (+ 8)% 15and 77 (+ 12)% inhibition of peripheral blood | eukocyte
nunbers at doses of 10 ng/ kg, 30 ng/ kg and 100 ng/ kg, respectively.
Significant inhibition of DK-PG2-induced | eukocytosis was achieved in the
100 ng/ kg dose group (P<0.05) with a | cul ated ED50 of 63 ng/kg. The
concentration of Conpound 1 in plasma Tecovered 18.5 hours follow ng oral
dose was 4 nM+ 7, 21 nM+ 19 and 17 nM+ 10 in the 10 ng/ kg, 30 ng/ kg and
100 ng/ kg dose groups,

Graphpad priism 5[005
i ncreased the nunber




20respectively. Using these concentrations and an ED50 of 63 ng/kg,
| V- DK- PGD2- i nduced | eukocyte infl ux
I n radioligand nenbramaskeindzergs

Compound 1

18- hr EC50 f

was cal cuweted/asso3be 18 nM [ 00509]
experinments using cells expressing the guinea pig DP2 receptor,
has an I C50 of 20.3 nMin the presence of 0.2% qguinea pig serum al bum n.
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In general, microsomes at protein concentrations as defined in Table 12 were mixed with buffer

10

this mixture (89 ulL) were delivered to each well of a 96-well polypropylene plate which

(100 mM KH,PO,, pH 7.4), MgCl, (6 mM)) and substrate, and were kept on ice. Aliquots of

contained an aliquot of inhibitor (1 uL) in acetonitrile:water (1:1). Final solvent concentrations

-9D .



30 reducing | ynphocytes. The plasma concentrations for Conpound 1 neasured
at trough were 85 and 588 nMat 10 ngy/ kg and 50 ng/ kg, respectively.

Exanpl e 220 2Phizese038 St udy in Humans [00516] This is a phags2d1,1/020264

Si ngl e-Center, Double-Blind Study of Conpound 2 in healthy volunteers. WO
2011/ 085033PCT/ US2011/ 020264 [ 00517] njective: To assess: (1) the safety

and tolerability of single and nultiple doses of Conpound 2 follow ng oral
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doses Ofjyqa93)Hhe raits draPres3HO ANGLRAG, Mo/ day. Conpound 2 (Pattern 1) is
adm ni stered as APl in a Capsule, prepared on site at the clinical pharnmacy

(see Exdfphlleldtdack shEstrgceiylariontochgome PHSQ Dihikitiode: a "how do you feel "
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The nul tilpl e ascendi n ose v W Il evaluate 7 days of (@&peat oral

adm ni strjati oAD6f Conpounttx@omethérpbdt®y subj ect £50 Thi s| st udyQuiwilline 04)
initiated after the SAD st udymdimdatbmen sucgessfully conpleted. The primary

obj ective of tthe study penh&tinmvestiyyaioa the sabepy and tol enaliilind @ 0f

mul ti ple oral doses of Conpound Z I n healthy subjects., The secondary 20

obj ect | URI, GORRRING A s DGR METBRER T LI hent OCr B FPe! S el ¥l e or al

doses ofcyermpognd>2swhen adm nistered to healthy subjects; evaluate the

rel ationship between exposure to nultiple oral doses of Conpound 2 and the
AN b4 iplos sHulp : it nreasured by ESC. [ 00520]

phar nmac ekt : h ESRUIAR O£ !

The MAD : . ) , . i ving
A A B e o R R
t hr ee cOlepatbeytasi ddcoming to ate coiimes safstrafss to@owamabtabbitenylitiand witbeygect i vel y.
The dose.level .of the fourth,cghort w| | det erm ne ased on the results
(fom ¢ ne-<aisting a0 et bl A8 brvaMetssv i) RBRER, RS R BTy hGR .l 1

i ncl ude:aceordingto the muaufat@el’™s ifshiiMons (ué&tro Pachnaldg s, I@atlrehts MRPAhE | Ng,
physi cal exam nations,, vital si.gns, ECG s, gnWi 8I ogl cal assessnent

(cl i ni caFTeRERMErPEd ariddher RUEgy MomamRd ISR Hresglessi on wil |
be b@secfe@lgpénhw,ghd fhef e SRS Wér¥ chirRdd dsﬁquqfr MEBIRE bxQNusEANOEIs wepbliegCt S W | |
be followed on site for 72 hours after final dose adm nistration. Procedure

eval uat dilpfedde .4 xok0™ carbioteHe ™l wath (Bamediyy. Faobpudlliecséed Opnged theodabiogstl |
shape chai ¢ 3 I i l.epged

w b PaL o dEr phie wa ssnb O ok B gl B A, BRI

Exanpl e ifdibatd avACgi 5§ chibme dioafdt eat s mgdiomoed regactd awith fesh ClBobdaliuvdO

2011/ 085033PCT/ US2011/ 020264 phar macoki neti c anal yses of drug, concentrati on
in bl ood}ftAAEN %%mﬁéwmpwlae W}tgaﬁééleéwal %lﬂ%ﬁpmm@ﬂﬂé&éeﬁ%ﬂdgwa

det ey,m i T e i j f t he

rol ot ﬁ%?%%’éﬁ’iéﬁ*‘@?ﬂ%ﬂﬁ%ﬁa Egéﬁ%gﬁ? #@?ﬁh?ﬂl@%ﬁ% ”ﬁ%?%%%’tegg"ithifﬂe i bition of
eosi nophnddighajme tshatige 24&kf 0OG221{ 48hne nidasiam (6 Opde add ditlotense GO meound 1

are det qggl‘bgtgg inb(y.lg' n%, 'é)/ﬁ('-\ﬁbugérvtjornﬂlrs? Reactions were terminated with addition of

0.15mL of acetonitrile containing internal standard (buspirone), material centrifuged, and

; ctCH (O A () Ind

supernatants were transferred for LC-MS analysis.
25 [00496] Rifampicin produced an 23-fold increase in 1-hydroxymidazolam (CYP3A4) and 1.3-
fold increase in 4-hydroxydiclofenac (CYP2C9) production in hepatocytes when compared to

native cells, while Compound 1 produced a 1.6-fold increase in 1-hydroxymidazolam and 0.5-
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detection limt of 0.25 ng*nL-1. [00523] Pharnmacokinetic nmeasurenents of
Conmpound 2 includes neasurenent of the protonated form (Conpound 1).

Resul t s MWPQOGASF03The PK and PD effects of Conpound 2 afPCerusgsimngbeedoses
are present in Figures 8 to 10 and in Table 13. Figure 8 and Table 13

il lustrates the plasm concentrations of Conpound 1 after single dose

adm ni strat.ion of Co?gound 2 fsul e) to.hunans, gure 9 illustrates the

ex vivo Pdoperedse md-8 HXB@H%‘i’fﬁ‘é?ﬁh hesg Hafp indiqaterthat qqmn%@ﬂ bisgiobperet er singl e
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vean 2. aongeutBolT bbbl RSN TSh AR, (5010070 246 5 30 218

0. 144 O0.EQnifAé15: In vitro DP,/CRTH?2 binding assay

[00497] The ability of Compound 1 to bind to the human DP, receptor was assessed via a
radioligand binding assay using ['H]PGD,. HEK293 cells stably expressing recombinant human
DP, 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
10 containing | mM DTT and 10% glycerol to approximately 5 mg protein/ml. Membranes (2-10
ug protein/well) are incubated in 96-well plates with 1 nM [*'H]PGD, and Compound 1 in Assay
Buffer (50 mM Hepes, 10 mM MnCl,, 1 mM EDTA, plus or minus 0.2% human serum
albumin, pH 7.4) for 60 minutes at room temperature. The reactions are terminated by rapid
filtration through Whatman GF/C glass fibre filter plates. The filter plates were pre-soaked in
15 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 radioactive binding minus non-specific binding
20 inthe presence of 10 uM PGD;. ICs¢s were determined using GraphPad prism analysis of drug
titration curves. Mouse, rat and guinea pig DP2 receptors were also investigated.
[00498] Using radioligand membrane binding experiments, Compound 1 was shown to bind
with high affinity to DP,. Compound 1 showed potent inhibition of radiolabeled PGD,, binding
to mouse, rat, guinea pig and human DP, with average ICso values of 9.7 nM , 7.0 nM, 10.6 nM
25 and 5.2 nM. The binding potency of Compound 1 is only slightly shifted in the presence of
species-specific serum albumin. The average ICsy values for Compound 1 inhibition of
radioligand membrane binding on mouse, rat, guinea pig and human DP; in the presence of
0.2% species-specific albumin are 11.4 nM, 10.4 nM, 20.3 nM, and 19.7 nM. Compound 1 also
displayed potent antagonism of PGD,-stimulated DP, receptor activation.

30 Example 16: In vitro GTPyYS Binding Assay

[00499] 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 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 1 mM
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DTT and 10% glycerol. Membranes (~12.5 pg 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 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
5  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). Specific binding is determined as total radioactive binding minus
non-specific binding in the absence of the ligand (80 nM PGD,). 1Cs¢s were determined using
Graphpad prism analysis of drug titration curves. Compound 1 had an average ICs, value of 2.8

10 nM in this assay. Compound 1 on its own showed no agonist activity at the DP2 receptor in the
GTP binding assay at concentrations up to 100uM.

Example 17: In vitro Whole Blood Esoinophil Shape Change Assay

[00500] 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
15 the context of whole blood.
[00501] 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
20  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
NH4CI, 10 mM KHCOs3, 0.1 mM EDTA disodium salt) and incubation at room temperature for
25 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 eosinophils was assayed by forward scatter and side scatter analysis. The specific change
30  inshape induced by PGD, was calculated as the difference between the percentage of high
forward scatter eosinophils in the presence and absence of PGD,. ICs¢s were determined using
Graphpad Prism® analysis of drug titration curves.
[00502] Compound 1 showed potent antagonism of DP2 receptor activation in whole blood and
inhibited PGD;-induced eosinophil shape change in human and guinea pig whole blood with

35  average ICsy values of 1.5 nM and 97.4 nM, respectively.
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[00503] The potency of Compound 1 in the human ESC assay 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. S5¢i.103:201-211).

5 [00504] The in vitro human ESC assay provides the most relevant indicator of human PD
response, since this reflects the effect of Compound 1 on the eosinophils in circulating blood.
Therefore, steady state trough plasma concentrations within the range of the human ESC ICs,
(1.5 nM or 0.7 ng/mL) to ICq (5.5 nM or 2.6 ng/mL) are expected to achieve a 50-90%
pharmacodynamic response.

10 Example 18: Mouse Allergic Rhinitis Model

[00505] Compound 2 was evaluated in a mouse model of ovalbumin (OVA)-induced allergic
rhinitis in which nasal ovalbumin challenges to OV A-primed mice elicits an increase in
sneezing and nasal rubs (Methods were adapted from those detailed in Nakaya, M., et al.. 2000,
Laboratory Investigation, 8§6:917-926). OV A-primed mice received an intranasal challenge of

15 OVA daily for 5 consecutive days. The number of sneezes and nasal rubs were counted over an
8 minute recording session on days 1, 3 and 5 immediately following OV A challenge. OVA
caused a significant increase in both sneezing behavior and nasal rubs when compared to
intranasal phosphate buffered saline (PBS) challenge. Daily administration of Compound 2 at a
dose of 10 mg/kg, PO significantly reduced these nasal responses. The plasma exposure for

20 Compound 1 measured in a satellite group was 1360 nM, 460 nM, 210 nM and 90 nM for time
points 1, 2, 4, and 6 hr post-dose, respectively. 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.

Example 19: Guinea Pig IV-DKPGD,-induced peripheral blood leukocyvte influx

25 [00506] The ability of Compound 2 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 ovalbumin (OVA)
on day 0 by intraperitoneal (IP) injection of 1 ml of a 100 ug/ml solution in Imject Alum. They

30 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, IV). Thirty minutes after
IV administration, blood was collected via the marginal ear vein into EDTA tubes for cell

35  analysis. 10 ul blood was lysed in 190 pul water followed by a further 20-fold dilution in PBS. A
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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 ml of blood. Inhibition of this effect is
determined statistically using Graphpad prism.

5 [00507] In the 2 hr study, intravenous DK-PGD,(IV DK-PGD;) increased the number of
peripheral blood leukocytes, mainly lymphocytes, which likely reflects recruitment from bone
marrow. This response was dose-dependently reduced by oral Compound 2 resulting in 19 (+
23)% and 107 (= 9)% inhibition at doses of 10 mg/kg and 30 mg/kg, respectively. Plasma
concentrations taken 2.5 hours following oral Compound 2 were 45 nM + 36 and 120 nM + 46

10 inthe 10 mg/kg and 30 mg/kg dose groups, respectively. Based on these results, the EDsgis
calculated to be 11 mg/kg with an associated ECspof 50 nM.

[00508] In the 18 hr guinea pig study, a significant increase in peripheral blood leukocytes was
also observed following IV DK-PGD, challenge. This response was dose-dependently reduced
by oral Compound 2 administered 18 hr prior to DK-PGD; resulting in 29 (x 14)%, 50 (= §8)%

15 and 77 (= 12)% inhibition of peripheral blood leukocyte numbers at doses of 10 mg/kg, 30
mg/kg and 100 mg/kg, respectively. Significant inhibition of DK-PGD»-induced leukocytosis
was achieved in the 100 mg/kg dose group (P<0.05) with a calculated EDs of 63 mg/kg. The
concentration of Compound 1 in plasma recovered 18.5 hours following oral dose was 4 nM +
7,21 nM £ 19 and 17 nM =+ 10 in the 10 mg/kg, 30 mg/kg and 100 mg/kg dose groups,

20 respectively. Using these concentrations and an EDsg of 63 mg/kg, the 18-hr ECs, for
Compound 1 inhibition of IV-DK-PGD,-induced leukocyte influx was calculated to be 18 nM.
[00509] In radioligand membrane binding experiments using cells expressing the guinea pig
DP2 receptor, Compound 1 has an ICsg 0f 20.3 nM in the presence of 0.2% guinea pig serum
albumin. In the guinea pig whole blood eosinophil shape change (ESC) assay, Compound 1 has

25  an ICso 0f 97.4 nM. Based on the study results, the in vitro and in vivo potencies of Compound
1 are in good agreement suggesting that in vitro binding and/or ESC is a good predictor(s) of
the plasma concentration needed to achieve functional activity in an in vivo setting.

Example 20: Guinea Pig Allergic Asthma model.

[00510] Compound 2 was evaluated in a guinea pig OVA model in order to determine efficacy
30 in a setting of allergen-induced asthma. As an early indication of a pharmacodynamic response
animals were challenged with DK-PGD, 2 hours post OV A challenge (2.5 hours post
Compound 2 administration) and blood was collected 30 minutes later to assess leukocytes
counts. DK-PGD;increased blood leukocytes and this response was blocked with treatment of
Compound 2 at all dose levels (30, 60, and 100mg/kg) suggesting full coverage of the receptor

35  at this early timepoint. OV A challenge caused a significant influx of cells in bronchoalveolar
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revealed a concentration below the lower limit of quantitation of 40 nM.

15 [00513] Inradioligand binding experiments using cells expressing the guinea pig DP2 receptor,
Compound 1 has an ICsy 0of 20.3 nM in the presence of 0.2% serum albumin and an ICsy of 97.4
nM in guinea pig eosinophil shape change. Blood samples collected from guinea pigs 24 hours
after oral dose revealed a concentration below the lower limit of quantitation of 40 nM. This
value is higher than the DP2 binding 1Cs of 20 nM but lower than the guinea pig eosinophil

20  shape change ICsy of 97.4 nM.

Example 21: Mouse Smoke Model of Chronic Obstructive Pulmonary Disease

[00514] A mouse model of acute cigarette smoke exposure was used to determine the effects of
Compound 1 on smoke-induced pulmonary inflammation.
[00515] BALB/c mice were exposed to the smoke of 7 unfiltered cigarettes per day via whole-
25 body exposure on days 0, 1, and 2 for a total of 1.75 hours per day. Smoke exposure resulted in
pulmonary inflammation primarily from an influx of neutrophils and lymphocytes in the
bronchoalveolar lavage fluid (BALF). Daily administration of Compound 2 at doses of 10 and
50 mg/kg, PO, significantly reduced BALF neutrophils (a decrease of approx. 50% BALF
neutrophils was observed as compared to the untreated group) and showed a trend toward
30  reducing lymphocytes. The plasma concentrations for Compound 1 measured at trough were 85
and 588 nM at 10 mg/kg and 50 mg/kg, respectively.

Example 22: Phase I Study in Humans

[00516] This is a phase 1, Single-Center, Double-Blind Study of Compound 2 in healthy

volunteers.
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conponentisn aémgnstelﬁdl ’[dl&ﬁlﬂsy subjetdervaluateuby ﬂetaalﬁﬁup lfeltxbd:eﬁﬁl’eﬁpo@f&io nhudtigle ke.

vhat is o(fallladloses of Compound 2 and the pharmacodynamic responses in healthy subjects as measured

by ESC.

[00520] The MAD study will include 4 cohorts with 8 subjects each, 6 receiving active and 2

are

25  receiving placebo. Pending the results from the SAD study, three cohorts will evaluate doses of
15, 50, and 150 mg/day, respectively. The dose level of the fourth cohort will be determined
based on the results from the SAD study, and may be up to 500 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,

30  and urinalysis). Dose progression will be based on the clinical safety profile of the prior cohort.
Subjects will be followed on site for 72 hours after final dose administration.

Procedure evaluate Effects of Compound 1 on ex vivo PGD;-induced blood eosinophil
shape change (ESC)
[00521] Pre dose blood is drawn and challenged with PGD, to determine baseline shape change

35  as described above in Example 17. At varying times after dosing blood is drawn for both
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1. A pharnmaceutically acceptable salt of
2-(3-(2-((tert-butylthio)nethyl)-4-(2,2-di methyl propi onyl am no) phenoxy) - 4-m
et hoxyphewgpaoeass@3aci d (Conpound 1), wherein the phar neceaise@alokozes
acceptable salt is a calciumsalt, potassiumsalt, sodiumsalt, 5ammoni um
salt, L-arginine salt, L-lysine salt, or Nnethyl-D-glucamne salt. 2. The
phar maceutical |y acceptable salt of claim1l, wherein the pharnmaceutically
accept afhamaggpkingtic agalypegiof dug gprceatigtianya bloge andelsaifer B ¢hakenge pitkt ure of
Conpoun clzogi'noﬁlhil shaﬁ: chléhéé defcRIRAHE TR extdnt b7 ?ec%}éir M@&{%%é isGRlel¥inB¢ £ERLUAD! €
salt of claim 2, wherein Conpound 2 is anorphous. 104. The pharnmaceutically
accept abrletignship bgfwagh diug bioodyglengeairatic@ommd paisentec ishibitips i pesineehil shappe

phar rracec%liég%al |y acceptable salt of claim4, wherein Conmpound 2 is
crystalline and has at | east one of the followi ng properties: (a) an X-ray
powder didst2]adtecipdasmb XRRDBhtrgans ef Gompduind ¢ hiar detdrained thiy ¢ (PREKESagividg@ 2-

Theta, 13,5.2-Thet 7. : Theta, and 18.8 2-Theta. 15(b) an X-ray powder
di ffract e@ﬁtl?wﬁﬁ%f??ﬁ%fl%%ﬂﬁw th characteristic peaks at 3.7 2- Theta, 13.50
2- Thet a, [005Z3] Ihadnatbkihétic asdurkhed oR€ dpsumda@nidclades n@asirerafe odthdiptdtomiadd
characteristic peak selected from6.8 2-Theta, 8.7 2-Theta, 11.1 2-Theta,
15.7 2- fometempepndlh. Theta, and 17.9 2- Theta. (c) an X-ray
powder didshiig@cti on (XRPD) pattern substantially the sane as shown in

20Fi gure 2. d) a DSC thernogram w th endot herns at about 70C,
about0 1A9S241ak PibandtPD gfdects of Compound 2 aftqreingle doss arherespsgindiigweh®stoaddt i al |y
the sa I f I : im5,
wher o n Eamotag’S Hgud s iaF AP IRERRMECRL Dl BE AR AR oo Gy ¥ Ty
and ( e) .afbsinglh dogphdmmasgativn ol éypand &ftabille) tehhtnant agure Bnlbistitecthaiens 4- 6,

wherein th tall.ipne . f.orm of, Conpoun S, obt aj ned froma . sol ution
oomnet o ey it o nep kR et BRI Bat g Bt AR A AR 2R 1 ot
any one a3iCoalpaimds2 f-hmank eFigird 10 tidusphias the PEUicipoasd fpr e Syl @bdye salt i s
solvated, . WO 2011/ 085Q033PCT/ US2011/ 020264 9. A crystalline form of
2- ( 39( 2- 13|} -harinaceiipstrnargmytens pitern gngle acgrPp8 AP¥ny | ani no) phenoxy) - 4- m
et hoxyphenylyacetigg, acl d ¢Compqund Tlyc ™ Auc,. % tn CLF V&F

Dose Level Number (ng/mL) (hr) (ng-hr/mL) (ng-hr/mL) (1/hr) (hr) (L/hr) (L)

Smg Mean 2.69 0.542 4.85 6.20 0.598 1.22 886 1466

SD 1.09 0.246 2.39 2.18 0.144 0.29 294 488

15 mg Mean 831 0.625 17.0 17.5 0.574 1.23 982 1764
SD 2.18  0.685 7.0 6.9 0.075 0.16 403 874

50 mg Mean 93.4 1.20 176 116 0.485 1.49 643 1496
SD 76.7  0.76 159 94 0.110 0.38 374 1156

150 mg Mean 4632 0.542 3450 3455 0.130 7.86 161 1408
SD 2506  0.246 2048 2050 0.076 6.71 294 2483

300 mg Mean 6690  0.92 6974 6978 0.19 6.32 534 351
SD 5414  0.58 3892 3895 0.11 6.44 228 185

500 mg Mean 25655 0.583 26000 26007  0.0904 14.1 21.8 501
SD 11867 0.204 9700 9697 0.0631 11.9 86 573

[00525] Compound 2 in a capsule was well tolerated at 5 to 500 mg singles doses. The

following conclusions are observed from the SAD study:
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10. The crystalline formof claim9, wherein the crystalline form of
Compound 1 has at | east one of the follow ng properties: 5(a) an X-ray
powder diwbnractisses3( XRPD) pattern with characteristic pearaSsaii1niedd 2-
Theta, 16.9 2-Theta, 17.9 2-Theta, and 18.9 2-Theta; (b) an X-ray powder
diffraction (XRPD) pattern substantially the sane as shown in Figure 4;
(c) a DSC thernmogram wi th endot herns at. about 32C, about 77C, and_about

136C. 109'526thehampspdynpmiredoppreperse cmaximel phibjiineashigvadié 263488 a1 9-p-ehf or m

of ConpoiAq vk NASPRAREALIES 508) at d0B)mg &3 (c). 12. The crystalline form of
claim9, wherein the crystalline formof Conpound 1 has at |east one of the

f ol | owi rePSTloge/eqnesure increases with doge) Dgse peoperjiopaindel mgi SrpadreneniquxiRPD)
pattern Ay er 5t} . - e . 2- 19.0

D het .80 BERL3GL Pt SoRERE B adk o Pas TS fhe il B 25 AN 20, e
Wi t h sch&0@ctgddsstupco pgiks at 11.5 2- Theta, 17.9 2-Theta, 19.0 2-Theta, and
20.6 2-T . at st .one addjtio h teristic pe el ected from
155 5 hBed 1REdh o BRI EetE th bR BRlan SR SobSUGR e BrRE e PSR L 0a ThoY
2- Thet a,m@hdeLcpn@itidnsTrefickascd Plov)de@ Bentfif mythPedion @i fifséa€6t CompdukBRRDYr pat t er n

substantially the sane as shown in Fi%l),ll’e 5. Sed) a. DSC therrr%gramwith
endot herifgrmaceuisally aasortabls spltthegef (¢ gocomnaing g issstat igithg tAtPIERT of ¢l ai m

12, wher éd@nﬁ&?o?’r%ﬁg@dnhin@z-&%&meﬁi or%mégguﬁqilnbmcgdi%@pﬁfdﬁtio% of &oasdsD) »

(c), and (d). 2514.The crystalline formof claim9, wherein the crystalline
f or moof Stadypdulinical Hxial Fvaluating Ebfaet of Commound 1| opMHd to Moderate Asthma 3) an

X-ra i, i t i i j.C o 8.1 2-
Thet o, P HRg0 i £G4 B8, bIRTED Bl B, i B ORI ARN Shurphd BRERSE v oo

di f f r actchddhooXRRDY, apalid, erikl tvirtokdereteasthotaehd ®hirel @JesthsadstBmd Cantr@0Thet a,
11.9 2-Thet eta, .a n I eas%wge e  addi t{' onal

18..2 2-Th , 18.9 2-The and . at
Shar aot < fesfinatita Zed i Eidor P Sametn! Hrdeftutnge oS S pgagent Tt o
2.65 5 2- )g‘ﬁb@ﬂz&ly V&lgl Gorgp(]z[lltﬁetzao_nél&nﬂreg;ghje&ta(502aJ:ti5e, Z(-)b phettd) alielmde& Eub}ie&s Thet a.
C an -r (0] er . di racti on. (. attern substanti a e sane as
showd i rf‘r?:&éﬁ‘ﬁ) gncs dayfopy erfffs ith %@eﬁﬁfﬁ%ﬁa R AMEHYH Of ﬁemﬁﬁunéﬁ/z f%%e&u 38C and
about 14z@omplw@Iﬁ@ﬂf@ée@&ﬁ%’éﬁm&&zm&p@bgzggcé@oJ%w(ald@%wﬁiamabmmhg m of
(0] as

claim 14, wherein the crystalline form npoun

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 Expiratory Flow Rate (PEFR), Beta-2
20  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
[00530] Study design: The study is a randomised, double blind, placebo controlled, two way
25  crossover evaluation of Compound 2 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.
[00531] There is a follow up one week after the last dose of study drug. The group of patients
who receive the study drug for the first treatment period and placebo for the second are
designated group A, while the group of patients who receive placebo for the first treatment
30  period and the study drug for the second treatment period are designated group B.
[00532] 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.

- 101 -



properties (a), (b), (c), and (d). 16.The crystalline formof claim9,
wherein the crystalline formof Conpound 1 has at |east one of the

fol | ow ngwpropéssi3es: 5(a) an X-ray powder diffracti on @KRRSpoparesn with
characteristic peaks at 12.3 2- Theta, 16.5 2-Theta, 20.6 2-Theta, and 22.0
2-Theta. (b) an X-ray powder diffraction (XRPD) pattern with
characteristic peaks at 12,3 2- Theta, 16.5 2-Theta, 20.6 2-Theta, and 22.0
2-Thet a 45831 atubjests SemBlTBCCARINg WAt onenespd & o PlResbp on ey of spedidtreandnt om 4. 10
2- Thet a, eﬁo@ogfhggﬁaﬁ1Adjvérs@9ve%fs-,r{3>@atl ﬁasaﬂgfnﬁ)t(%ﬁ sdRd DRt @ncfihn theSicAiohh &la-

(c) an )P—ray powder” diffraction (XRPD) "pattern substantially the sane as
shown i moridgure 7. 17.The crystalline formof claim16, wherein the

crystal gy Q0 RTeAROUAdd fIfSoPPAPELELER nEMhuenRlind A9 (Ifhr akBdh The
crystal 't ne for of any one of clains ¥ , Wherern e crysta flne ormis
sol vat ecthall®ige. A'hp Haltavecge mbasosimeampoditdiin@in conpri si ng

2-(3-(2- rt=buytylthio)nethyl)-4; 2- . . . .

i ot by 100 ol ki SR Rt S PSS R iR gnehes e SB5°0 CEBMBEing 1)
or a phayfpeauidotalony ctgaidadtlaR fiah O té hpreadbllenge ot di 13gnihoframy toBR Of
clainms 1 to 18 and at |east one ingredient selected from pharmaceutically
accept adloat-Yaft of Bplenggi | uent s and 20exci pi ents. 20. The pharnaceuti cal
conmposi t[y@Be QAfEye ks G PlomcoMGhRIHLye §ic RN EFIBEE bk FRlth ERARPShloARoGAIREI SES
2-(3-( 2-[((te]rt-ygu?ﬂ3r/‘mohi o)I\rérgt hylyﬂ.e-y%f-’( Z%%i et %%/I f:pr opi ongli%grri no) phenoxy) - 4-
met hidxy plaeaypateeledrar P & 3 sdihatiingel cverydompesufran 9 Yo olprost-Jtae oppladlasgseut | cal

conposi tj of i I p 1 it 5conpri ses
cryor al 1 1RE3I ARy b (BRI G PR URST ik S SRRRAF | pldBn

pr opi onydaggdma) ghkerfooay ) 1013 metdhabongh emd/¢veac Etniios framnd), to $bdpsisstastadft ( Conpound
2). 22. ghlgnghar maceuti cal conposition according to any one of clains 19 to
21, wherei' i ehe phar maceuti cal conpositionis in a formsuitable for oral
adm ni st[omts]Bubjeots acpvet Bk to tBSclinlhieén Phag BBeRh tre@talentGRAP $drtai (AvuasItdgea Ng t O
claim 22 erei n the pharnmaceutical 30conposition is in the formof a

pi 1113 cafﬁ‘%‘gnng? a‘?‘&@? E’te?sp“é R AT, 2 %ﬁEFé’Sﬂ%C?suspen_si on, non-agueous

sol ut i ongosad] APRIIFEURAUS vRHFPRAGH @R oné4vecll BRerIRATaSRILEU fit&Rhrtig RMROSI ti oNn
accordi % to claim 22, wherein the pharnmaceutical conposition is in an oral
sol i d dogegj@entdicipd 2Z\WO 2011/ 085033PCT/ US2011/ 020264 25. The phar maceuti cal
conposi trh R Lhgs 1R AN UesGlofh Trehdrd Rudfh iyt he
phar rTB.CG[E)Jdt%i (g:ﬁﬁ%orrp@g? tlﬁon cgnprltsgg%&gg%g?relo. %etnlgut&{) 15 out\%llg%%rrg of
Conpoundn@lifi@éionsormbeigesisugkestedda prmgnsokilled avin pitpg ta be aspidedivathin thissease or
condj tiop, .an iRfl tory. di.sease or..conditi or an allergic.disease or
condlt i olkeire, St AT IrBE IS AR neE s b ool PerRERaS AT BT er s ng
to the mamitlve axqptyaesmanaittregladed eathpmisdr thiretioddly @t divalgnttcompbyensnegof cl ai ns

19 to 25diluents, binders, lubricants, fillers, and the like.
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27. The nethod of claim 26, wherein the respiratory disease or condition,

i nflammatory di sease or condition or allergic disease or condition is

ast hma, awO0Il201wessEBratory di stress syndrone, isocapni c Rgparse@nipd2at i on
rhinitis, chronic obstructive pul nonary di sease, 10chronic bronchitis,
enphysema, pul nonary hypertension, cystic fibrosis, an allergic ocul ar

di sease or condition, an inflammtory ocul ar di sease or condition, an

al | er gi VERtis cajmedhise or condition, or an inflammtory skin disease or
condi ti on. 28 ,f AELHAhIGTactd,BMld A8 oP5-(R{EYRALE A HAIBI 423 FRIRY-
conpri sing adnpnfsterjnggfgf%he ﬁ%nﬁal(a(pﬁarnﬁ@%&?ﬁcaﬁ®go¥ﬁbsltio
accor di ng t o maerjomyhaemiod)pbérwixe-1@thoyEnyllEoe: sidisiohpdued 1)t whereindbe rhiniti s
in a manmal c i Si adni ni i .t h | armaceuti cal
conposition é%@%%ﬁ?ﬁ§%¥%9%ﬁ§“§%3%8?9S%QFﬁgsﬁgagggﬁﬁga@%P@ﬁ%“%gthod of any
one of cl ai mmn#ortiom 248¢, DwdrgihiieRalt, ielypihasdigoeNimahyl-[T-ghpasint sdh | S
adm ni stered dai to the mammal .. 31. The. nmet hod of any one of clainms 26 to
29, wherei n t'ﬂ]@ Pbﬂﬁf&}aﬁ%@eﬂﬂx RELEPTIRRY tsqflcﬁ‘gﬂmii h AUPEFUIFAY ¢ r eat ment

cycl es conpriagtdphble daflis Bsddiun® §altRl iR ot 36 hwhihe Btr§i @H08mpourr: a
pharmaceutically acceptable salt thereof is admnistered daily to the

manmmal ; and (b) a second period of at |east seven days during which
Compound 1, or a pharmaceuticalTy eppabl e salt thereof is admnistered
to the manmal in a reduced 25anougt 'las dlo ed to (a).
32.2-(3-(2-((Tert-butylthio)nmetd -4-2,2-di net hyl - propi onyl am no) phenoxy)

-4- met hoxyphenyl )acetic acid ound 1) or a pharmaceutically acceptable
salt according to any one of ns to 18 for use in the treatnent or
prevention of a respiratory disgase pr condition, an inflammatory di sease
or condition or an allergica30djsease or condition, or conbinations thereof
in a human.

(Compound 2).
3. The pharmaceutically acceptable salt of claim 2, wherein Compound 2 is amorphous.
10 4. The pharmaceutically acceptable salt of claim 2, wherein Compound 2 is crystalline.
5. The pharmaceutically acceptable salt of claim 4, wherein Compound 2 is crystalline and

has at least one of the following properties:
(a) an X-ray powder diffraction (XRPD) pattern with characteristic peaks at 3.7° 2-
Theta, 13.5° 2-Theta, 17.1° 2-Theta, and 18.8° 2-Theta.
15 (b) an X-ray powder diffraction (XRPD) pattern with characteristic peaks at 3.7° 2-
Theta, 13.5° 2-Theta, 17.1° 2-Theta, and 18.8° 2-Theta and at least one additional
characteristic peak selected from 6.8° 2-Theta, 8.7° 2-Theta, 11.1° 2-Theta, 15.7° 2-
Theta, 17.5° 2-Theta, and 17.9° 2-Theta.
(c) an X-ray powder diffraction (XRPD) pattern substantially the same as shown in
20 Figure 2.
(d) a DSC thermogram with endotherms at about 70°C, about 122°C, and about 138°C.
(e) a DSC thermogram substantially the same as Figure 3.
6. The pharmaceutically acceptable salt of claim 5, wherein Compound 2 is crystalline and
has properties (a), (b), (c), (d), and (e).
25 7. The pharmaceutically acceptable salt of any one of claims 4-6, wherein the crystalline
form of Compound 2 was obtained from a solution comprising heptane and acetone.
8. The pharmaceutically acceptable salt of any one of claims 1-7, wherein the

pharmaceutically acceptable salt is solvated.
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10.

11.

12.

13.

14.

A crystalline form of 2-(3-(2-((tert-butylthio)methyl)-4-(2,2-dimethyl-
propionylamino)phenoxy)-4-methoxyphenyl)acetic acid (Compound 1).
The crystalline form of claim 9, wherein the crystalline form of Compound 1 has at least
one of the following propertics:

(a) an X-ray powder diffraction (XRPD) pattern with characteristic peaks at 11.4° 2-
Theta, 16.9° 2-Theta, 17.9° 2-Theta, and 18.9° 2-Theta;

(b) an X-ray powder diffraction (XRPD) pattern substantially the same as shown in
Figure 4;

(c) a DSC thermogram with endotherms at about 32°C, about 77°C, and about 136°C.
The crystalline form of claim 10, wherein the crystalline form of Compound 1 has
properties (a), (b), and (c).

The crystalline form of claim 9, wherein the crystalline form of Compound 1 has at least
one of the following propertics:

(a) an X-ray powder diffraction (XRPD) pattern with characteristic peaks at 11.5° 2-
Theta, 17.9° 2-Theta, 19.0° 2-Theta, and 20.6° 2-Theta;

(b) an X-ray powder diffraction (XRPD) pattern with characteristic peaks at 11.5° 2-
Theta, 17.9° 2-Theta, 19.0° 2-Theta, and 20.6° 2-Theta and at least one additional
characteristic peak selected from 12.3° 2-Theta, 13.6° 2-Theta, 16.5° 2-Theta, 16.9° 2-
Theta, 22.5° 2-Theta, 22.7° 2-Theta, and 23.0° 2-Theta;

(c¢) an X-ray powder diffraction (XRPD) pattern substantially the same as shown in
Figure 5.

(d) a DSC thermogram with endotherms at about 52°C and about 139°C.

The crystalline form of claim 12, wherein the crystalline form of Compound 1 has
properties (a), (b), (c), and (d).

The crystalline form of claim 9, wherein the crystalline form of Compound 1 has at least
one of the following propertics:

(a) an X-ray powder diffraction (XRPD) pattern with characteristic peaks at 8.1° 2-
Theta, 11.9° 2-Theta, 18.2° 2-Theta, and 18.9° 2-Theta.

(b) an X-ray powder diffraction (XRPD) pattern with characteristic peaks at 8.1° 2-
Theta, 11.9° 2-Theta, 18.2° 2-Theta, and 18.9° 2-Theta and at least one additional
characteristic peak selected from 6.3° 2-Theta, 13.5° 2-Theta, 16.3° 2-Theta, 16.5° 2-
Theta, 18.7° 2-Theta, 19.5° 2-Theta, 21.5° 2-Theta, and 23.4° 2-Theta.

(c¢) an X-ray powder diffraction (XRPD) pattern substantially the same as shown in
Figure 6.

(d) a DSC thermogram with endotherms at about 38°C and about 147°C.
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15.

16.

Theta,

17.

18.
19.

20.

21.

22.

23.

24.

The crystalline form of claim 14, wherein the crystalline form of Compound 1 has
properties (a), (b), (c), and (d).

The crystalline form of claim 9, wherein the crystalline form of Compound 1 has at least
one of the following propertics:

(a) an X-ray powder diffraction (XRPD) pattern with characteristic peaks at 12.3° 2-
16.5° 2-Theta, 20.6° 2-Theta, and 22.0° 2-Theta.

(b) an X-ray powder diffraction (XRPD) pattern with characteristic peaks at 12.3° 2-
Theta, 16.5° 2-Theta, 20.6° 2-Theta, and 22.0° 2-Theta and at least one additional
characteristic peak selected from 4.1° 2-Theta, 8.2° 2-Theta, 11.4° 2-Theta, 18.5° 2-
Theta, and 24.8° 2-Theta.

(c¢) an X-ray powder diffraction (XRPD) pattern substantially the same as shown in
Figure 7.

The crystalline form of claim 16, wherein the crystalline form of Compound 1 has
properties (a), (b), and (c).

The crystalline form of any one of claims 9-17, wherein the crystalline form is solvated.
A pharmaceutical composition comprising 2-(3-(2-((tert-butylthio)methyl)-4-(2,2-
dimethyl-propionylamino)phenoxy)-4-methoxyphenyl)acetic acid (Compound 1), or a
pharmaceutically acceptable salt thereof, according to any one of claims 1 to 18 and at
least one ingredient selected from pharmaceutically acceptable carriers, diluents and
excipients.

The pharmaceutical composition of claim 19, wherein the pharmaceutical composition
comprises 2-(3-(2-((tert-butylthio)methyl)-4-(2,2-dimethyl-propionylamino)phenoxy)-4-
methoxyphenyl)acetic acid, sodium salt (Compound 2).

The pharmaceutical composition of claim 19, wherein the pharmaceutical composition
comprises crystalline 2-(3-(2-((tert-butylthio)methyl)-4-(2,2-dimethyl-
propionylamino)phenoxy)-4-methoxyphenyl)acetic acid, sodium salt (Compound 2).
The pharmaceutical composition according to any one of claims 19 to 21, wherein the
pharmaceutical composition is in a form suitable for oral administration to a mammal.
The pharmaceutical composition according to claim 22, wherein the pharmaceutical
composition is in the form of a pill, capsule, tablet, aqueous solution, aqueous
suspension, non-aqueous solution, or non-aqueous suspension.

The pharmaceutical composition according to claim 22, wherein the pharmaceutical

composition is in an oral solid dosage form.
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25.

26.

27.

28.

29.

30.

31

32.

The pharmaceutical composition according to any one of claims 19 to 24, wherein the
pharmaceutical composition comprises about 0.5mg to about 1000mg of Compound 2.
A method of treating or preventing a respiratory disease or condition, an inflammatory
disease or condition or an allergic disease or condition, or combinations thercof, in a
mammal comprising administering to the mammal a pharmaceutical composition
according to any one of claims 19 to 25.

The method of claim 26, 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.

A method of treating or preventing asthma in a mammal comprising administering to
the mammal a pharmaceutical composition according to any one of claims 19 to 25.

A method of treating rhinitis in a mammal comprising administering to the mammal a
pharmaceutical composition according to any one of claims 19 to 25.

The method of any one of claims 26 to 29, wherein the pharmaceutical composition is
administered daily to the mammal.

The method of any one of claims 26 to 29, wherein the pharmaceutical composition is
administered in treatment cycles comprising:

(a) a first period during which Compound 1, or a pharmaceutically acceptable salt
thereof is administered daily to the mammal; and

(b) a second period of at least seven days during which Compound 1, or a
pharmaceutically acceptable salt thereof is administered to the mammal in a reduced
amount as compared to (a).
2-(3-(2-((Tert-butylthio)methyl)-4-(2,2-dimethyl-propionylamino)phenoxy)-4-
methoxyphenyl)acetic acid (Compound 1) or a pharmaceutically acceptable salt
according to any one of claims 1 to 18 for use 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 human.
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