WD 2011/ 014587PCT/ US2010/ 043598 OPHTHALM C PHARMACEUTI CAL COVPCSI TI ONS OF
DP2 RECEPTOR ANTAGONI STS RELATED APPLI CATI ONS [ 0001] Thi s application cl ains
t he benefw0 20f1/0d4887pr ovi si onal patent application no. 5rP6TNAR3QVHEHIENtit] ed
" OPHTHALM C PHARMACEUTI CAL COVPCSI TI ONS OF DP2 RECEPTOR ANTAGONI STS" fil ed
on July 31, 2009, which is incorporated by reference inits entirety. FIELD
OF THE | NVENTI ON [ 0002] Descri bed herein are ophthal m ¢ pharmaceuti cal
conpositions that include at 10 | east one DP2 recept onpound

or antagoni st ¢
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[ 0003] Prost agl andi ns have a di vergye range of activities and have a well
recogni zed role in inflammtion. Prostaglandin D2 (PGD2) is produced by
mast cells, macrophages and RIELABED APREEGAFEONS response to | ocal tissue
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cyt oki ne, prodieti on is 20stimul ated. These cytokines have been inplicated

i n numerous biolFogical actions including, by way of exanple only, nucous
secretion, inflammtion and/or eosinophil recruitnment. Ophthalmc
pharmaceuti cal conpositi ons FdBippr OFi FIJEDRY ENTHPNor ant agoni st s,
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conprising at |east one DP2 receptor antagonist. The ophthalmc
phar mac @uvicatadn efambdrilmicohssassnpiserdemgr gondigenst one DP2 recept or ant agoni st
are in a formthat is for admnistration to an eye of a nmanmal. The

opht hal m ¢ pharmaceut i Caﬁéﬁ%@ﬂﬁﬂﬁﬂ?ﬁ %%ﬁ% iﬁ@ﬂﬁﬂdﬁ‘e treatnment or 30

prevention of ophthal m c di'seases or conditions. 1n sonme enbodi nents, the
opht hal ooo3] Prostaglandins have a diverse range of activities and have a well recognized role

in inflammation. Prostaglandin D, (PGD,) is produced by mast cells, macrophages and Th2

15  lymphocytes in response to local tissue damage and/or inflammation and/or infection related
to ocular diseases or conditions. PGD; binds to a number of receptors, which include the
thromboxane-type prostanoid (TP) receptor, PGD, receptor (DP, also known as DP;) and
chemoattractant receptor-homologous molecule expressed on Th2 cells (CRTH2; also
known as DP,). In Th2 lymphocytes, IL-4, IL-5 and IL-13 cytokine production is

20  stimulated. These cytokines have been implicated in numerous biological actions including,
by way of example only, mucous secretion, inflammation and/or eosinophil recruitment.
Ophthalmic pharmaceutical compositions comprising DP; receptor antagonists,
administered to any ocular tissue of a mammal, are used to treat or prevent DP,-dependent

or DP;-mediated diseases or conditions.

25 SUMMARY OF THE INVENTION
[0004] Described herein are ophthalmic pharmaceutical compositions comprising at
least one DP; receptor antagonist. The ophthalmic pharmaceutical compositions comprising
at least one DP; receptor antagonist are in a form that is for administration to an eye of a
mammal. The ophthalmic pharmaceutical compositions are used in the treatment or

30 prevention of ophthalmic diseases or conditions. In some embodiments, the ophthalmic
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to the eye of a mammal in order to treat tissues in contact with or near
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form for %0 n?eln%st {haétolpgﬂlaimlc ph%rrh?ac%%{t?csal (ggmgositlom%escrlbed herein are
administered to the outer surface of the eye of a mammal but subsequently penetrate into the
eye to treat a disease or condition associated with the interior of the eye. In other
embodiments, the ophthalmic pharmaceutical compositions described herein are
30 administered to the eye of a mammal in order to treat tissues in contact with or near the eye;
non-limiting examples include the tear duct, the eye lid, the eye lash, and/or the eye socket.
[0007] Provided, in some embodiments, is an ophthalmic pharmaceutical composition

comprising a DP, receptor antagonist compound in an amount effective for the treatment of



[ 0008] Provi ded, in sonme enbodi ments, is an ophthal m c pharnaceuti cal
conposition conprising a DP2 receptor antagoni st conpound in an anount
ef f ecti vewbapntiamssgoni zi ng DP2 receptors in the eye of a&Cwarspeo/jo43s08 at
| east one pharmaceutically acceptable excipient to provide a solution,
suspensi on, drops, emulsion, ointnment, gel or an insert, 10 wherein the
formulation is in a formfor admnistration to the eyes of a mammal .
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ant agoni,st is, a coppound of Formula (1), or a pharmaceutically acceptable
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[0012] 1 mhﬁSDRpreeqthhm@(bhﬁt 1stah&>nqmluhdhaf Rorenpd d, rmca@hhmleumﬂp@sctetptabﬂe isin
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adm ni SRS, ’tHEﬁbl%%@éﬁt&rhnt BRRI &1aqhp, ofipflanRBonSPIidbed he@shi ng, or
combi nat i ons thereof. - WD 2011/ G14587PCT/US2010/ 043598 [0013]1n some
enbodi nmiél8] t him sopietanaiodirgerph an wabbahiic pharewporiat ¢ampdsgion described
herein further comprises a second therapeutic agent in addition to the DP; receptor
antagonist. In some embodiments, the second therapeutic agent is an antibiotic, an anti-
20  fungal agent, a steroid anti-inflammatory agent, a non-steroidal anti-inflammatory agent, an
antiviral agent, an alpha agonist, a beta blocker, a carbonic anhydrase inhibitor, a
prostaglandin, an anti-angiogenesis agent, loteprednol etabonate, a mast cell stabilizer,
cyclosporine, a cysL. TR antagonist, a 5-LO inhibitor, a BLT;R antagonist, an LTA4
hydrolase inhibitor or a FLAP inhibitor compound.
25 [0011] Provided herein is a method of treating a DP,-dependent or DP,-mediated
disease or condition, comprising administering to an eye of an individual in need thereof an
ophthalmic pharmaceutical composition comprising a therapeutically-effective amount of a
DP; receptor antagonist compound.
[0012] In some embodiments, the ophthalmic pharmaceutical composition is in the form
30  of a solution, suspension, drops, emulsion, ointment, gel or an insert. In some embodiments,
the ophthalmic pharmaceutical composition is administered via implantation, insertion,

injection, spraying, washing, or combinations thereof.



adm ni stered before contact with an irritant and/or allergen and/or an

i nfectious agent. In sone enbodi nents, the ophthal mc pharnaceuti cal
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2011/ 014587PCT/ US2010/ 043598 [ 0018] I n sone enbodi nents, the ophthal mc

pharfrac @bainegkutice hprospasiton deesrpicid degeimdn some embodiments, the ocular

inflammation is a symptom of allergies. In some embodiments, the ocular inflammation is
caused by contact with an irritant, an allergen, an infectious agent or combinations thereof.
In some embodiments, the ocular inflammation is a symptom of allergic conjunctivitis.
[0017] In some embodiments, described is a method of treating or preventing redness,

25  irritation, swelling, lachrymal secretions, or a combination thereof in the eye of a mammal
comprising administering to the mammal an ophthalmic pharmaceutical composition
described herein. In some embodiments, the redness, irritation, swelling, lachrymal
secretions, or a combination thereof is a symptom of allergies. In some embodiments, the
redness, irritation, swelling, lachrymal secretions, or a combination thereof is caused by

30  contact with an irritant, an allergen, an infectious agent or combinations thereof. In some
embodiments, the redness, irritation, swelling, lachrymal secretions, or a combination

thereof is a symptom of allergic conjunctivitis.
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[0022] Provided herein is a method of increasing the concentration of a DP, receptor
antagonist in the eyes of a mammal comprising administering to a mammal in need thereof
a therapeutically effective amount of an ophthalmic pharmaceutical composition described
20 herein. In some embodiments, the mammal has at least one symptom of a prostaglandin D,-
dependent or prostaglandin D,-mediated disease or condition affecting the eyes.
[0023] In one aspect is the use of a DP, receptor antagonist compound in the
manufacture of an ophthalmic pharmaceutical composition. In one aspect is the use of a
combination of a DP, receptor antagonist compound and a second therapeutic agent (e.g. a
25 FLAP inhibitor compound) in the manufacture of an ophthalmic pharmaceutical
composition.
[0024] In one aspect is the use of DP; receptor antagonist compound in the
manufacture of an ophthalmic pharmaceutical composition for the treatment of an
ophthalmic disease or condition. In one aspect is the use of a DP, receptor antagonist
30 compound and a second therapeutic agent (e.g., a FLAP inhibitor compound) in the
manufacture of an ophthalmic pharmaceutical composition for the treatment of an

ophthalmic disease or condition.



WO 2011/ 014587PCT/ US2010/ 043598 [ 0025] I n one aspect, DP2 receptors are

i nvol ved in the pathogenesis of ophthal mc di seases, disorders or

condi ti ors0 2bn/aed82 enbodi ments, opht hal m ¢ di seases, diPSDMN$R019/0a3598
conditions are treated or prevented in a manmmal conprising adm nistering to
the eyes of the mammal an opht hal m ¢ pharnmaceutical conposition that

i ncludes a DP2 receptor antagoni st 5 conpound. [0026] O her objects,
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description BRI EF DESCRI PTION OF THE FI GURES [0027] Figure 1 illustrates the
ef fect @®02BP2 r@thepoblyectarfta@geniasdmdaintiges off the nompoundsomtthodst dnoin wi t h FLAP

inhibition, on the n r of total cells, neutrophils.and I. ocytes 15
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i 11 ustr geesiptibe 18§HREd boinRrN, h&F S8R AhataRé AGN SdescriptRnQnAlthd %eciﬁc
conbination with a FLAP inhibitor, on the presence of nucin in BALF.
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[ 0030] Fivgumhecoind hypasdnt af @6sd skelleelfih @led arofrom thRctafie@ péRFipadt agoni st on RSV
eye pathol ogy and eye I1L4 induction in a nouse nodel of RSV-infected eye.

[0031]Figure 5 illustrates the effect of topical admnistration of a DP2
recept or ant agoni st toﬁWFepE§QR4PJIQ%Qg BdIGJfRBBuI ar al | ergy.
[0027] Figure 1 illustrates the effect of DP; receptor antagonism, alone or in

combination with FLAP inhibition, on the number of total cells, neutrophils and lymhocytes
15  present in BALF in a mouse subchronic smoke model.

[0028] Figure 2 illustrates the effect of a DP, receptor antagonist, alone or in

combination with a FLAP inhibitor, on the presence of mucin in BALF.

[0029] Figure 3 illustrates the effect of topical administration of a DP, receptor

antagonist to the eyes on the development of allergic conjunctivitis in a guinea pig model of
20  allergic conjunctivitis.

[0030] Figure 4 illustrates the effect of a DP, receptor antagonist on RSV eye

pathology and eye IL4 induction in a mouse model of RSV-infected eye.

[0031] Figure 5 illustrates the effect of topical administration of a DP; receptor

antagonist to the eyes in a mouse model of ocular allergy.

25 DETAILED DESCRIPTION OF THE INVENTION
[0032] Prostaglandin D, (PGDy) is an acidic lipid derived from the metabolism of
arachidonic acid by cyclooxygenases and PGD, synthases. PGD; is produced by mast cells,
macrophages and Th2 lymphocytes in response to local tissue damage as well as in response
allergic inflammation and/or infection. PGD, exerts a variety of biologic actions in the eye;
30  these include ocular hypotension and inflammatory effects on the conjunctiva.
[0033] Activation of DP, is associated with chemotaxis and activation of Th2

lymphocytes, cosinophils and basophils. PGD; binds to DP; receptors and mediates many of
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25DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0032] Prostagl andin D2 (PGD2) is an
acidic lipid derived fromthe netabolism of arachidonic acid by

cycl ooxygepasamiassd PGD2 synt hases. PGD2 is produced byPoaaiS2@elol3sos

macr ophages and Th2 | ynphocytes in response to |ocal tissue damge as well
as in response allergic inflammtion and/or infection. PGD2 exerts a
variety of biologic actions in the eye; 30 these include ocul ar hypotension

and i nf lit&sfasts fyoesr aerdensade eleratign efdniryce! lupp odgpmdeyshaeidisdustionmd | s

! et . o f : b
ond_ bacSeiqAME EESRPRR ARCIE LS L oA IRV IBURRKD e alfPT 10PN | S
2011/ 01466REGH lyIP1RLOAISREvitic. Fhéeatypkits daghbenGnpepehitanimebevat i on

of intracellular .calciumlevels and reduction of cycljc_AMP, |.n Th2
| yrrphoc%ﬁgg,wa@-CTA?nsllnc-lelaadm ‘izasi@p SPB %y,dm@weg%@ﬁ{l%ﬁé)r%@%%t i mul at ed

by DP2 _gg% Yerdoh! HRlldoSRophiNRRRitidnPKi nes have been inplicated in

numer ous bi ol ogl cal actions i1ncluding, by way of exanple only,
i mrunogll@Bd] i n Ehpnedilletdioaye dmasousuches vetnabkgratanchjemsivispnd latapecr ui t ment .

[0034] Chronic al l er.gic eye di seases, such as. vernal. ker.atocpnjunctivitis
bndat opreeEpRERIR Gaty PeRr e Rt Torsapapny P SaUr e T
eosi nOpEll'f&nﬁﬁ@hé%?u&ﬁ%,%né%& tﬁbl'lglft%lﬁﬁyia@_olteri@dfé@zmeipﬁﬁlbgé&iésisand are
thought to play a role in di sease pat hogehesis. [0035]DP2 receptors provide

a target0088F t h&h recspivenprovide RED2ediop thedewatmart oPBORL-depensighberdtGpht hal mi ¢

di seases, di.sprders or,.conditions. includin .way of e | e, age-

o I oG e R R SR s GRts B HRRS inceiE by oy BB, A8S
kerati t irflatc@ iR ja® de®@EAEHH, asledfi¢ tdgunchl BBN&siHobBilic KeRipiiaDemvl Yeghdnyi ti s,
a bul l ous disaorder, cicatricial penphigoid, conjunctival nelanonm,

conj unctfaTipg.dlephgritia dlephaipsonigadivitiy a Jubeustisgsdyi sirarigiabpppringiflyi ti s,

di abet i o . ) 9! | ndieionsls . |
ool ar SONERGAPR Db pl o Eiy R ROLEL Icht B0l AU pal T RrunplfiG' O
keratocdﬂﬁuﬁckﬂﬂbpﬁhmcmﬁbﬁ;epkﬂgﬂ@ggkﬁpmp&gﬂkﬁﬂ;ghmabmpammﬂmprthéerative

vitreoretjnopathy, pterygia, scarring, scleritis, $jogren' s.syndrone,
uvei'?| s_,opb%lalaiq&)aﬁm %ﬁrae_ SrREERTE ETA K?éart?n%nﬂ’f@é%‘ﬁ]gd&ﬁ} PP s,
[ 0036] Dp%&'—s‘ﬁ?@@al??fn%%bli‘fe?aﬂ@vif%@&e@ﬁo&%ﬁﬁr mﬁfgtm gearﬁﬁg,%efeﬁhatsggg}awunds in

t he manuf act ure icaments for a stration to an eye a manmal for

t he tr eaymizomeouveiBpateperkeraboronfunati BHS, - epevatieeratoornDR2Itesdi at ed di seases

or conditions (£.9,, prostaglandin -dependent or  prostagl andin

0p- o MG "5 o Bistlosn LR L SR EISGPr 0B GO eop ST e T8 ner ei n, i n
certai N neALIEDBE SedidkiBeP RrhalniiSrAbansBs 8 bCamamaP astithd RBEmbhadr
include a DP2 receptor antagoni st conpound, wherein the ophthalmc

phaifac @mvicedon efondBsencadent o DPadpddidted diseades @ qonéitiege(eas., prostaghrdint o
treat Oﬁ)zpdeﬁgfd%%t ginprostaglandin D,-mediated ophthalmic diseases or conditions).
[0037] Described herein, in certain embodiments, are ophthalmic pharmaceutical
compositions that include a DP; receptor antagonist compound, wherein the ophthalmic
pharmaceutical compositions are administered to the eye of a mammal to treat or prevent an
25  ophthalmic disease or condition. In one aspect, administration of the ophthalmic
pharmaceutical compositions to the eye minimizes systemic absorption of the DP; receptor
antagonist compound. In one aspect, ophthalmic administration of a DP, receptor antagonist
compound provides for local treatment of an ophthalmic disease or condition. In one aspect,
local treatment of an ophthalmic disease or condition with a DP, receptor antagonist
30 compound reduces possible side effects associated with systemic administration of a DP;
receptor antagonist compound.
[0038] In one aspect, the ophthalmic disease or condition is a result of the activation of

DP, receptors by prostaglandin D,. In one aspect, the ophthalmic disease or condition



250pht hal m ¢ di sease or condition. In one aspect, admnistration of the
opht hal m ¢ pharnmaceutical conpositions to the eye mnimzes systemc
absor pt i omoab11ttessDP2 recept or antagoni st conpound. | n GOE/USIPOOB3ZSI8

opht hal m ¢ adm nistration of a DP2 receptor antagonist conpound provides
for local treatnent of an ophthal m c di sease or condition. In one aspect,

| ocal treatnent of an ophthal mc disease or condition with a DP2 receptor
ant agoniizaudssctipormidintited iecphpvisichmanugic disosdore ©phthakye pradtferdtiv ¢ h

system ¢: . Ni I : . onj I n one
aapect, R phRhAe Blole O Col ER TRl RR AR Rl AMRR Ul L T
of DP2 medepim,s dphthatnitiagt acltdisodd?:, ah infoct®nas pesibinatibes thplebhal m ¢ di sease
or condition WO 2011/ Q14587PCT/ US2010/ 043598 i ncl udes, but is npt limted
to, opht$fPhic ¢ 1%1}%}1%%9“86%5@%%@ BF 8PS Bitet M_@gf‘dreiaé?cﬁer s, an
opht bal mi&,,df ﬁ@?eﬁ@raﬂBn,ca@l@%iig?ﬁ]uﬂcﬁ%Mst éd@%oﬁ;ﬁ@i@k%&@ﬂi@,%téﬂo}@ el | €rgen

and/or an irritant, an op c mast cell disorder’, an infection or

conbi natscansg,tthephenfis, bldpb3@rGuhtdiatite, @ bulmasnksatdsocidgrisial pahpldggidbut ar e
not limted tto, g‘gf rel at ed Sfra ul ar de@ener ati on, .aItI er.gi C conj utnc%.i vitis,
cosi nophPRRRCHREl B[P @ SR eSS Qg HERETSEaP R S BY BEHE P PR CvES,

bl ephar @epejitREbyithy, Hry 8yd)UpisOlEstidihREERE, g1k AkhfbRAh aRAITRRI GRivEs'
conjunctival nel anoma, conjunctivitis, contact |ens-associated giant

papi | | aophibsmapathyi intapenlardnelbeanas keetitipdszatdsonwciivigy.epain pinguberlist i s,

gl aycoma, qliosis,.granyl oma apnul are, G aves' opht.hal t i.ntraocul ar
et oo BbRd s bR R AR e Gl e, SR B Woerbt

10post - syiddbma) uRaishverfslderdt€@doafunevivik bf esheihhtiiRakdryef. pt erygi a, scarring,
scleritis, S ogren's syndrone, uveitis, vernal keratoconjunctivitis or

conbi natfMBk™ t hapkibelnyipprdifesphradiperers prehpdertait atcinpé ligiitsd (i dntEaocHer ude but

are not | hm i : r I | J g

cpt nal Mo Hoh Bl tonl LA AR T A A AR A RALAY Ao FBLORRRRL by,

St aphy| beaetac.@ustepis)ococtusumesus], eigses (Rgs Rcspitaaory Ssyricac Mias VREUE ( RSV) ,

15chl anyﬁl' g} 0 tﬂ\%ﬁl i ke. [0041]In certain instances, prostaglandin D2 is
i nvdPved ia yid}?épé ¥€on and/or recruitnment of eosinophils. In one aspect,

ant agonijgyay of %?ceh%%&ta{c%s,irﬁmt%%@iﬁ BeidatovEd ¥ iRfaARALOK afd/Gr ation of
eosi nophils, and/or treats inflanmation in the eye. [0042]1n one aspect,

pr ost aglremmditmerdf apdhaphils yinek ngwchrstagonigh wé P, nedehorLi@peith dyerwesits  of

opht hal m.c di seases or. condit.jons, descri.bed herein.. . In sonme instances
P of an(gor migration of eosmophlis, AId/Sr treats inflammation i the eye. '

[0042] In one aspect, prostaglandin D, and/or cytokines are involved in the
20  pathogenesis of ophthalmic diseases or conditions described herein. In some instances,
antagonism of DP, receptors results in a decrease in secretion of cytokines (e.g., from Th2
lymphocytes). In some instances, antagonism of DP; receptors inhibits or decreases the
symptoms associated with such ophthalmic diseases or conditions.
[0043] In one aspect, prostaglandin D, and/or cytokines (e.g., Interleukin 4 (IL-4) and
25  the like) are involved in the pathogenesis of ophthalmic diseases or conditions described
herein. In some instances, prostaglandin D, and/or cytokines cause accumulation of mucin
in ocular tissues. In some instances, antagonism of DP; receptors in the eye results in a
decrease in the production of IL-4. A reduction of IL-4 results in a decrease of the
symptoms associated with such ophthalmic diseases or conditions. In some instances, a
30 reduction of cytokine production reduces or inhibits the accumulation of mucin in ocular
tissues.
[0044] In some instances, inflammation in the eye causes production of lachrymal

secretions (e.g., mucus, mucin, pus or the like) that are associated with pathogenesis of
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ant agoni sm of DP2 receptors results in a decrease in secretion of cytokines
(e.g., fromTh2 | ynphocytes). In sonme instances, antagonism of DP2
recept or sworthigiigzs7or decreases the synptons associ at ed PGrtus26100m3598
opht hal m ¢ di seases or conditions. [0043]1In one aspect, prostaglandin D2
and/ or cytokines (e.g., Interleukin 4 (1L-4) and 25the |ike) are involved
in the pathogenesis of ophthal mc diseases or conditions described herein.
I n sone oPhibakare discassp oseangitiondidascoRed hercer Inesanembadipanfs.cdgrpishefioat i on of
muci n i 1] ] . - [ eceptors in
the oyeof SEPRinic hEEHEE L SRR HR0 AEE R PR B Pl e BB O o
| L- 4 r epuwdustibmoBlactegmebserotibnd. h& redirpbdooblaalsyori sdcedions {de. Suedas opht hal m ¢
di seases oy conditions. In so i nstances, a .30 reduction of cytokine
pr oduct PEHUCURRICERIE  AFTEIE ST 5y HPMTASS AT B NI APHRRIBEA M85 ssues.
[ 0044] | §; sQBriddAst ances, inflammation in the eye causes production of
| achrymal secretions (e.g., nmucus, nmucin, pus or the like) that are
associ ati@dswi t hinpanieegewdshants fan\Gp2BalDii0 pUS BIARGTICUSDO S BB SO ribptt hal m ¢
diseasegror conditi0ﬂ§)desc i bed herein. gn sone.gnbodinﬁnts,.
adm ni sOFSET SRISCH IR APGTPIOT ARARORIY 4B EPRaINa i E Peod ANURRUHE B her e n
resul t s ahfistaddBRISRASR 01N Y OBNPEOAHTLEPRssOE ahBEEIY, TR/ 0B BMIREsI 0P R&ducés the
reduction of |achrymal secretions (eﬁg. mucus production) results in a

©

decr eas éywptonsel gpyrprastagland mdi anasiated etrprosfeglanphthalentusiedi dlscasesr Sor
conqbti%ns .109é5%lgéﬁone enbodi nents, any ophthal m ¢ pharnaceutica

corrposit?%1t1 e8CYi bed herdin conprises a DP2 receptor antagonist in

conbi nateoan W t Rs secldirebih hercphtidtrhic dagestorandditisn afdisaidst Rcrded gnyan eye
and/or a related tissue and treats, and/or inhibits or reduces the synptons
of any pPeymMRYstalsefanPye onkHssHE edated thergetagrasaiinstazcy aponbidaknigi sease or
L0condi {4 QR 3 ic664ili00it Nasc @R uad MG EPart B NI Her 33 APREBRLALE Ui sease
or condition or I Soraer Ian U(yies any bnormal state of Tan eye or a t1ssue
r el at ed disoedee), @ prélifeadot disordensbanctesith amalbgpét)ahdibcadird@age mast cadhdi ti on

is caused or exacerbated by an i nmune disorder (e, g. .an autQqi nmune
di 535 defljsorder Ew PYLTPARFUSHOR PgBﬁOaféglﬁn@BrQZé‘eg%G\fYtﬁklglﬁS)aPﬁ QYIPALORR G/ or  an
irritangyergypmast cell 15disorder (e.g., over-production of prostaglandin D2
and/ or cytokines); or conbinations thereof

[0047] Ophthalmic diseases or conditions include, but are not limited to, age-related

macular degeneration, allergic conjunctivitis, eosinophilic keratitis, anterior segment
scarring, blepharitis, blepharoconjunctivitis, a bullous disorder, cicatricial pemphigoid,

20  conjunctival melanoma, conjunctivitis, contact lens-associated giant papillary conjunctivitis,
diabetic retinopathy, dry eye, episcleritis, glaucoma, gliosis, granuloma annulare, Graves'
ophthalmopathy, intraocular melanoma, keratitis, keratoconjunctivitis, pain, pinguecula,
post-surgical pain, proliferative vitreoretinopathy, pterygia, scarring, scleritis, Sjogren's
syndrome, uveitis, atopic keratoconjunctivitis and vernal keratoconjunctivitis.

25 [0048] In some embodiments, an ophthalmic pharmaceutical composition described
herein is administered to the eyes of a mammal before or after contact with an allergen
and/or irritant and/or an infectious agent. In some embodiments, an ophthalmic
pharmaceutical composition described herein is administered before or after a physical
trauma (e.g., surgery). In some embodiments, administration of an ophthalmic

30 pharmaceutical composition described herein to the eyes reduces or eliminates ocular
itching that results from contact with an allergen and/or irritant and/or an infectious agent.
[0049] In some embodiments, an ophthalmic pharmaceutical composition described

herein is administered to the eyes of a mammal to treat an ophthalmic disease or condition,
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a bull ous disorder, cicatricial penphigoid, 20conjunctival nelanoma,
conjunctivitis, contact |ens-associated giant papillary conjunctivitis,
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agent. 00]49] I n sone enbodi nents, an ophthal m c pharnmaceutical conposition
descr i bédrefresedministeredriv Hicstyes dreaditeling espesiatst vathnallengit coungtvatis. an

opht hal m i sease or_condition rei.n the ophthal mc di sease. or,

condlci € o meer Rt F A oEPFLRHC PRl BRI, esut ¢
from expesitl 8 almidiBic@llte fgayes bMa BRMNAI fo irfi8 bapeesnt d2aR) tBlhg Vit osng esul t's
froma bacterial, viral or chlanydial infection. In certain Instances,

pr ost agCEfIME. aspoEching isriseptoneofallergips. 4lp sepyiombodipents. @ular | of t he
syt 0 ‘ . . Unet vt ¢ :

aasoci atSHREhopgott drheRArdE il B sl SEoBHRRS e BY TR n o

di | ati osymeenaf, anyyeticedisesed or coaditiorniadiibeiticssinan opht hal m ¢

phar maceutical conposition describ erein is admnistered o the eyes to
tredd al¥®thi c Wonererbodimsnds, apﬁpﬁ&% ERbmREHE comppaspion pafited

phar mac gutai LRl e @TReRl b & é}? 6 4 REAMNEESIBatiaf opRL IS H%%%ggfé go@ﬁo@,yes to

treat itching associated with allergic conjunctivitis. ]I'n sone

enbodi neviessin ghe apphrhaicriicagharoradigion iclaratgonpe ssdd lenciddexatitiseslaherein i s

adm ni stered to the.eyes .0of a nmmal . to treat or .prevent ocular itching. In
Some. entOuTiEALEAIGHED RERTRET & e St degraiBiT g SR g e

enbodi MRYSr cRAEKNS (cld aNLyGnddatd seMEBE AMbPOthe @&ﬁlgfoaiscasmmtémhh ¥biatiis 1 N
sone enbodi nents, ocular itching is a synptomof any of the diseases or

condPt i 6ng., desselrdilaion.ledemp rhypeBhoos I} ¢artagbimstapeas oxitzaonisen ofPoigherriensn ¢
phar mac i Ltion descri rel n s adm.ni e t he eyes of
i Y M R CE N o e RS D RSO

opht hal Rimboding@as entagordah df DIPY Feckptolstinalid dyicSrcallkersid. herein, keratitis is
a disorder characterized by inflammtion of the cornea. In certain

i nst ancdWW52by oskagmerraniedmrcndn @n ophihglngg iphagnaceutipal cqmpositionglgp@tbsdsone or

allof 0RiSXTRhATRAIIE ﬂleaetyggof’\ﬁ. FRmiGl & dcbdeSin ophthalmic disease or condition,

25  wherein the ophthalmic disease or condition is keratoconjunctivitis (i.e., a combination of
conjunctivitis and keratitis (i.e., corneal inflammation)). In certain instances, prostaglandin
D, and/or cytokines (e.g., IL-4) mediate some or all of the symptoms associated with
keratitis and conjunctivitis (e.g., vessel dilation, edema, hyperemia). In certain instances,
antagonism of DP, receptors in the eye reduces the concentration of cytokines associated

30 with keratitis and conjunctivitis. In some embodiments, antagonizing DP, receptors in the
eye treats keratoconjunctivitis. In some embodiments, antagonizing DP, receptors in the eye

treats vessel dilation, edema, hyperemia, or combinations thereof. In some embodiments,
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20(e.g., vessel dilation, edema, hyperema). In certain instances,

ant agoni sm of DP2 receptors reduces the concentration of cytokines (e.g.,

| L-4) asswoizatigd4387t h keratitis. In sonme enbodi nents, amCagord1vouishs DP2
receptors in the eye treats keratitis. [0052]1In sonme enbodi nents, an

opht hal m ¢ pharmaceuti cal conposition described herein is admnistered to
the eyes of a mammal to treat an ophthal m c di sease or condition, 25wherein
t he ophtparerigingilfedew@pirs Biohelrys WAuGos apamatémrgiunedin gssorigtediwigh | g

conbi naf - juncti-vitis and keratitis (i.e., corneal inflammtion)).
In certg(ﬁ%ﬂflgé?(ggfgéepslﬁ?ﬁlpbglsl agl andin D2 and/or cytokines (e.g., IL-4)

medi at e [@38E oOr Inadomeadimiiod anaysyah ophthaksio phaded cwi cahcdoggaaitioni desaitdd

conjunctivitis (e.qg., ,vessel dilation, edema, hyperemia). In certain
i nst anc &&rehiRAGEHMEIRAP thepyes %flcae@@mnyl F%tr@%én@pgtﬁﬁl@aa%ga%% ceHiht rat i on

of cyt OkiRSy ARIPRIRIRR d3QaW Srtoki&itivh id biSpARHs CONLKAGEIW, blchharifs RAA®
enbodi nents, antagoni zing DP2 receptors Iin the eye treats
ker at ocophthalpiic disbider charageomneddybolimmation ofaht agdnl mangms DX ertemept or s i n

the eye.treats vessel dilation, ema, hyperem or conbi natijons thereof
1 soms IRt AT S B R DR RS g D?
r ecept okpmpdntsHBsRY:ed RAHGRPh 4l 3lekRNdiPtioRUEd 22 BREERag dn WeitdIn

keratitis and/or conjunctivitis. 053] I n sone enbodi nents, an ophthal mc
phar mac éutinead, asteaposing Ldh rekspors nebic es wilneds sheebmiceritetion eficytokinpe eyes of

a | ta.trea n opht hal m ¢ di,.sease.or _conditi Swherein,the

o phiilar i B PRI O b AREREEYS I ERRN R e RREP I 8P s ¢ 6
i's an ophhidldpherith serstecdebamaciharictaadabion hbdiaraatihdlepharitine eyel i d
margins. In certain instances, prostaglandin D2 and/or cytokines ée.g.,

| L-4) mé¥fiS4k e sloremgrengiodiments, ;e oplihpbyspharswserticebeprppashion dspriiert i s

(e' g ’ I i y e i i 1 3 s S
it Sgont Sinb st AR BRETRs oY ASEAN Bl BIFRALBDAMANEES.
cyt oki nesmbBatswof aingehcvivitia ahll deiphsritis ($.c., Inflasmneicaniadicyeit) s In astagoni zi ng
DP2 receptors in the eye tregts blepharitis and/or_ reduces nucin

aceiul MY Smstatdl R e GSpediate pRyBoPY ﬂlgﬁﬁésm@a}snems, an

opht hal & RRAVREEEbh AR 5@ w@ﬁhédv% @esS Qb RediiRmeldintas nasirtiagtigr ed to
the eyes of a mammal to treat blepharoconjunctivitis (i.e.; a conbination
of conj waddihvistinsesaadtapérephg D irscepiorein, the afd mdwes ittenconterdaratiey ey tiobings | n
certain 15 instances, prostaglandi n. D2 .and/or cytokines nedi ate.sone or all
of e $Trabl SRS un BT ftiobmasr o o snae Ol aREPRY FRReang.
vessel @p,atdcPidrs BABEBye MREBIEPRAIconlihch ikt ahRomB ThdBERSntABABEAEALNY DP2
receptors in the eye reduces the concentration Q&gkl nes (IL-4) associated

wi t BObl éhagdeptoss Wrilic eymirentemucintaceumylations vessehdisdioneadesa, bymceggoni ofi ng DP2
recept of SnfhalibR R¥Bof LSRR LWFRMAGRRMIGLANES s 1 some embodi ment's,

ant agoni zli
[0055] In some embodiments, an ophthalmic pharmaceutical composition described

herein is administered to the eyes of a mammal to treat scleritis. As used herein, scleritis is a
disorder characterized by inflammation of the sclera. In certain instances, prostaglandin D,
25  and/or cytokines (e.g., IL-4) mediate some or all of the symptoms associated with scleritis
(e.g., vessel dilation, edema, hyperemia). In certain instances, antagonizing DP, receptors in
the eye reduces the concentration of cytokines associated with scleritis. In some
embodiments, antagonizing DP; receptors in the eye treats scleritis.
[0056] In some embodiments, an ophthalmic pharmaceutical composition described
30  herein is administered to the eyes of a mammal to treat episcleritis. As used herein,
episcleritis is a disorder characterized by inflammation of the episclera. In certain instances,
prostaglandin D, and/or cytokines (e.g., IL-4) mediate some or all of the symptoms

associated with episcleritis (e.g., vessel dilation, edema, hyperemia). In certain instances,
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20DP2 receptors in the eye treats nucin accunul ati on, vessel dilation,
edema, hyperem a, or conbinations thereof associated with

bl ephar ocwoj20nat1#ss7t i s. [ 0055] I n some enbodi nents, an ophThzskenn43598
pharmaceutical conposition described herein is adm nistered to the eyes of
a manmal to treat scleritis. As used herein, scleritis is a disorder
characterized by inflammation of the sclera. In certain instances,

pr ost agleaiaaemzing Disdecsptars tythe RYhweduqas the conpentipfiopwfrytokingpasodatedl | of t he
synpt ons, :3s i i | £ [ ilati ,

ryper ot e SIS shButirink Aol SR Py ERERT: o oy

r educes cpiReledtinicentrati on of cytoki nes associated with scleritis. In sonme
enbodi nents, ant agoni zi ng. DP2 receptors in the eye treats. scjerijtis.
[0056] | W0&dhe éﬁ*psemer?érrhog}m%&aﬁwpﬁ%ﬁ@ep HEpaaisat faBrosEnsEETtcen

descy! baghAPRANRIbRAIY MUyel 6F Phabhnd RPuEN B9l A\ RRIMRLCiA Ay LifigAla
episcleritis. As used herein, episcleritis iIs a disorder characterized by
i nf | ammdisooter oharbdierizdibyahBaramation oftht aven. | Insedmoesstanoes prastigiandimD P2

and/ or c kines. (e.g.,,! k-4),nediate or al] of the s ons..

2esoc! abbtoLpvRdap aiair Piradid sorhe GeaTET G by Bpioa et VRO SEFEN a) . 11
Certa'n(&?§béﬁ&&ﬁhﬁoﬁQhé&@ﬂh%hﬂﬂﬁgﬁﬂuﬁﬁﬁ&ﬂ&ﬁﬂ@kﬁ?IhB@mﬁM@mﬁﬁ@aﬁeS the
concentration of cytokines associated with episcleritis. In sonme

enbodi nentagoniaing aJtneepivgs DRBe pxeedrensshd ¢oncerdragipe of etakincepisevbtedi ti s.
L0071 1 S0 ROt Bt . A0, OPALASL T BAALIBESH T A2l CRTRORI oM,

descri bed R RRRS a&w?gis?e%e8f$8 e efeg Frota Thamnay "to° tYeat lvei ti s,
As used stk enbodihedist biftagchidng DPOFsteptoeiatiResyrrticatvebyel ddtdoansddnhgn of the
uvea. In certain instances, prostaglandin D2 and/or cytokines (e.g., IL-4)
medi at e hypeemis oRradugss MEn SEeBtUAION asrIbIRB@NHheFEofivei tis (e.g., vessel
dilatio e ! I i -I a4 ces,

ant agoni R DA PR aE R Enclh S ao BRI pEh R oG RILAR, dakE

cyt oki nésreassadmadiedrell Quvtcteyay ef 4 mamniah teee Sgidhadd syadtene. ntagani zi ng DP2
receptors in the eye treats uveitis. In sqme enbodj nents, antagoni zi ng DP2
r ecpt of®ENCY: E@)r é@ STEAEENG BS8 b iADF GordSHum lgﬁyﬁ@ueﬁf%@ ¥k educes

muci n aggey awn%&itg@exo%n@gm&mu RB&udchelr8ah ERAR Bt SO PR seisRAd|BNt s, an
opht hal m ¢ pharmaceuti cal” conmposition described herein'is admnistered to

t he eyesndbr aytnlanpslec.g dLi4)entdiSf sgnent sl sfthd spmptonisrsserated with5 i nst ances,
Sjorgren.s Syndro i S, an autoi ne disorder in ich i ne cells attack
and GesCITH N BRGERS ek g SHGSTEHEY PirdtGYe rpRipal FHBAPYAIR nst ances.
pr ost aglaaRgdbizikg [ﬁ*}%@?tcﬁyﬁﬁﬁb BESreled the ddacdntrdiBH o8t RoRBFPaRbcidkll Of the
synptons associated with Sorgren's Syndrone (e.g., vessel dilation, edens,

hy péf eniveith Siprgreres Bandiomasinaagesmbadirgidhiariaaeniprg Decegsporsin the ey eye
reduces nteQrﬁ FRBERU AU Qh S¥E LSS %%%&%‘@Zf%‘i‘e gto‘f“aEJi‘vi%J i%{nh [i§TheS
n-sone enpodi ne ag rec

Syndr ong. nt s, antagonr zi ng pPtors ’n the eye treats

Sj or gr egh&m&yxid O B&sindphils @Rail ditsances, reduci ng DP2 receptor activity
inhibits the chenotaxis of eosinophils to tear ducts. [0059]1n sone
embodi nd#f58]  aningererEARIhedEmes rReebiheings Phasmsedicel ernppstion dsegibed

herein is administered to the eyes of a mammal to treat Graves' ophthalmopathy (also

25  known as Graves' thyroid-associated or dysthyroid orbitopathy or exophthalmos). Graves’
ophthalmopathy is an autoimmune inflammatory disorder affecting the orbit of an eye. In
certain instances, an immune system identifies thyroid stimulating hormone receptor (TSH-
R) an antigen and attacks it. In certain instances, prostaglandin D, and/or cytokines (e.g.,
IL-4) mediate some or all of the symptoms associated with Graves’ ophthalmopathy (e.g.,

30  vessel dilation, edema, hyperemia). In certain instances, inhibiting binding of prostaglandin
D, to DP; receptors reduces the concentration of cytokines associated with Graves’
ophthalmopathy. In some embodiments, inhibiting DP; receptor activity treats Graves’

ophthalmopathy. In some instances, reducing DP, receptor activity inhibits the chemotaxis
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herein is admnistered to the eyes of a manmal to treat G aves'

opht hal nopat hy (al so 25 known as G aves' thyroid-associated or dysthyroid
or bi t opatwg 20r1/max33pht hal nos). G aves' opht hal nopat hy i sPam/iseaioionsane

i nflammatory di sorder affecting the orbit of an eye. In certain instances,
an inmmune systemidentifies thyroid stinulating hornone receptor (TSHR) an
antigen and attacks it. In certain instances, prostaglandin D2 and/or

cyt oki n@§cgsanephils fq thg priiiefi the ey dirtorae crapediments gdegng PErccapiobastiit¥d wi t h
G aves' I + hy g esse i lat i on, ema, hyperemia). In
certai ntr;%ggt%g%gfe@?ﬁ}oﬂhel%ﬁai WQ}D eﬁ%@i %géogg)l l%a?ltgg?glgfeggdi n D2 to DP2 receptors
reduces [008@] Conkepdircainbodinénts wh okhthekniapaadiaatettaivdopdsitaveRscribed

opht hal nopathy. Ln so enbodi nents, inhibiting DP2 receptor activity
treats é@&%@%ﬁﬂf%ﬁ%&&%@é hmagyRa! m?aéﬁ@é@?usf%fé?rn& 9921 ecept or
act i yi tyndidy %Q'a%%ll&@di%ﬁé@g B drScterPed BThORRMLLSH b01[shes Qllithe of the eye.
In sone enbodinents, reducing DP2 receptor activity treats vessel dilation,
edema, hypendaia, ofdluid betbicaratdlbns attlvsregdh ceftfid 6tdnees bnbBownbaddereates, an

opht hal m c. pharmaceuti cal conposition descri bed. herein is. admnistered to
MR et SRR ER S R E R SR i R S R 23 T
bul | ous nﬁi!d%ﬁé S8k brsalpdSIath%}FrﬁlStbﬁﬁqSé@))éiaEéﬁlewﬁtl?Bﬁ[&hﬂs ‘a[koﬁfer@dei.gs.,_tiﬁﬂ&e(the e., the
accurrul ation of fluid between cells in a tissue). In certain instances,

bul | ous cgudasiod of slasme figut eApiftanise tadiissoesdelinsertiin ipwancas nnhibising howkng of

pr ost agl andi 2 and/ cyt oki ne e.q., lL-4 ilate sone or all, of the
Ry b o r P elolth BRI PP KRS DERigh S sandsmirtlo S R e ety Ton' o
pl asma HhuDeusCHrlidrarTn 88mt @nibo8iBttas) inhikitiGE€ DIPakddeptos haE§Sicaisballbid | ng

bi ndi ng of 10 prostaglandin D2 to DP2 receptors reduces the concentration
of cyt oiiseEderadl srinasanggss MhifingobB: wicariprratiyity iukigriBe exiglPmaht s,

i nhi biti vt l. ol l.n:

| not ancobbmaffort ETRLRLGELLL 1 bEH SRS B b TG sEARTT

pl asma filobitC@apdih laagun@dation dsk@satedswith bulousadisordérances, i nhi biting DP2

receptor activity inhihits nucin accunmul ati on associ ated. wth byl l ous
di sd?dgﬂ@.ﬂhe;[ 0%‘6’_?}11% _ %&amﬁ%@c Qhalaﬁﬁ?lﬁ&’na '%nﬁ?ﬁgﬂ%é{‘}é‘iﬁfﬁeéal
conposi R, g%aﬁﬁﬁigﬁfédhs fiRd él}e!; §f A3 tEHEH slrihdf BY S O catiRMMRl to

treat scarring in the eye. I'n certain instances, a scar is an area of
fi br ous instesee atshatis aesigh 0§ fibroostisdue timt ecspite Goot tho nvaprodottiegetollhgencer t ai n

i t , .0St I di t oki .g.,.1L-4 di at
A of eherEyna e Sabiedep e a RS (€ B petidSFeefiah, "eders,
hyper em@) synlplort@hdsatifted Yithsdcanmge.ol, RBisBI dilafign idefHa Ny REcria P3h 8&tandi n D2

to DP2 receptors reduces the concentration of cytokines associated with
scarfi ngnstangess grebidpp buidmgmirostaghingiin Pnép PP2rocenteistreducas theweongentrpiaen s
scarrin . 0. i-hf | ammati o t site of ' r after

Sur ger v T RRng SRRER B IR Lo Mol SRR IR B Blor T o2t
muci n aaetivityl edakstasing/ (0., réducodin lindfition aciteroflvatuing befo2® b2 ke 50me
enbodi nents, an_opht hal m ¢ pharnaceuti cal, conposition described herein is
adni ni stepepe egbedimeptye@hibiting RBmegertoIACtivER fregls mucHssampRtionandioe (e. g. ,

i nt raoc%b%usqgg&na%gﬁ% ang4 or conjunctival nelanonma). In certain instances,
a melanoma 1's a pro iterative disorder of nel anocytes. In certain

I nskanc¢@62pr oshhagherediodDReras) dh ophihynok iphamastutival ednepdshiengieewttied of
nmel anocytes.. Further, in certaipn instances, inflammti othéBOf cilitates the

growt h OFCH iRrapyared te hegyesphn aayma) fpcat 3rpd pngiiaifng Ciiedi at es

intraocular melanoma, and/or conjunctival melanoma). In certain instances, a melanoma is a
proliferative disorder of melanocytes. In certain instances, prostaglandin D, and/or
cytokines stimulate the growth of melanocytes. Further, in certain instances, inflammation
30 facilitates the growth of a melanoma. In certain instances, prostaglandin D, mediates
inflammation associated with a melanoma. In certain instances, prostaglandin D, and/or
cytokines (e.g., IL-4) mediate some or all of the symptoms associated with melanoma (e.g.,

vessel dilation, edema, hyperemia). In certain instances, inhibiting binding of prostaglandin
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i nflammati on associated wwth a nel anoma. In certain instances,

prostagl andin D2 and/or cytokines (e.g., IL-4) nediate sone or all of the
synpt ons wWeoc/Eassd with nel anoma (e.g., vessel dil ati oRCTaASM/043598
hyperem a). In certain instances, inhibiting binding of prostaglandin D2
to DP2 receptors reduces the concentration of cytokines associated with
nmel anonma. and and sl ows and/or inhibits the growh of nelanocytes associ ated
wi t h anDzrie PhoéeAentorsisiagrs e congerdesiien efbgakinentssociptahmbihimelgnapmpandecept or
activit ' Ul r all i yal m (e.g.,

r educes%}lgrl\% ]l%g]tsm%rﬁ @%ﬁ%ﬁglt%ér g%%ﬁ?f%?%ﬁ?%% asgﬁ%g%%g‘flhiﬁ\%gn&%% é@glgdi ments, an
opht hal mdarohar maeu ¢releddimonpdshibitig DRsecdpadictieiteireats mtadailad stered to
the eyes of a manmal to treat an eye infection (e.qg., a bacterjal, viral or
chl anydgnaq?aqomaé@ﬁ@ ﬁymunﬁwéﬁmegmmﬁﬁ%gam?@ge,s gHAmAREeR Orc%faféégatwﬁé_
prodyct imspl | RARMUBRAbGAEAGRL RS Sirdc ph UGS Kifhosith dcrfiRE 11 ke)
In certaln I nstances, prostaglandin D2 ar?d/or cytokines (e.g. IL-4) nediate
t he pr odiacin Brdofinisaedso the ans ofldmamihed tetlca pe cy¢ mfewion4¢.p., b bsttandes,

i nhi biting DP2 receptor activity reduces the concentratjon qf cytqgkines
(o, 1 00 ongbubR Glageae PaeliehriEBe ederERE S S boBoBhe ot nhi bi ¢t s
the progythtyd sedretidRYS.c2SRRES, HhiRen, Wub Br 8 1REY TRkt Bktane&y, | n certain

i nstances, i nhi biting tﬁe bi ndi ng o w[))rosjtagl andin D2 to DP2 receptors

r educes prastagtandimoldd end/oncyislsioed @tee tl @) mediake thy eraduteat ¢fonucussf 8064] I n sone
enbqdi nent s, ,an phthal.m c phar.nmaceutigcal conposi.tion described herein
congit sauegegRDY BR B R e SRR Dra s P AR Db S NG BECRos

t her apewf tgokigente. @mo-4i) sssadiiadiitiereldyhal aRr@as bt sloWweatd/eanmitt tef any
prost agl andi n D2- nedi at ed.  or prostagl andi n D2- dependent di sease .or

condi t i BFPdskeR phedcHeswcittcd With apreCeabiBiichents cotdip instanees, &nhdhiting thop
recept oh.. ar | n i

20addi ¢ Py At e TR R DPT ookt SRRk 0 HREHICH B3 he B an

ant agonicgt indfenjpaund and t he second therapeutic agent provides greater

t herapeutic benefit than admi nistratjon of either conpound alone, 2

| pm'? 4gil4%8l [ oBesMerRg AR Ay Oglﬁhalabﬁph%{m%mﬁhlamﬁ@@éﬁwéa?mbe?
conposi hi QNS e s 8P, N&IBloR aRBoGRIMA LSBbALLOERTH AR ScRE (BGRAEOT

ant agoni st conpound. In somne errb(g)dl ments, the DP2 receptor antagonist is
sel ect edgénteml covpoontscddiosioleys & thatréatmentinetang padstaghandmt Dapptliacatdron no.

PCT/ US09/ 35174 ti,tl ed Ant agoni sts..of Prostag] andi D2 rec .0rs):

"t er o orafgt Binbnhlet A B0GT 2R aifon ThRBhAEhSRE' Ta bt FERCURER o st o
of PG D¢hd GRRRIIaDE ARk pidrastpBhiROMSfufid @hd e sBondaf@Rp&I R abent are _

I nternational patent application no. PCT/US08/ 82082 30(entitled Antagonists

of PG Daddiggepicordmimpitdtionsed a sambigetps pEa DY, PGepRr prtggqissicompound and

| . i .' Sl ad
NN oot r B b A C SRR T b lnation o o
r ecept okghér corfpetmd@iloanal patent application no. PCT/US09/ 32499 (entitled

"N, N-di substituted am noal kyl bi phenyl antagonists of prostaglandin D2
r ecept oAdP)ReceptoE AJHAZIMSS pat ent appl i cati on no. PCT/ US09/ 33961 (entitled

"Cyclic giaryl gther - ' - '

recept oJ@ﬁﬁ I nlﬁleJrh%aailts ﬁ%ﬂgﬁy%’ﬁ%ﬁ@%ﬂ?@gﬁuﬁgﬁ cﬁ%pBé@%%%%@%g%% entitled
" Am2noalckmbpkeatytasaoicald Bniestgoradntgpoast egrhjgonaidn [IDRome capddinshis; the)BP,

provi sional application 5no, _ 61/078, 311 (entitled "Heterpal kyl antagonists
of prosteGPRRd tﬁgﬁzstrl%%eéiﬁt%#%?ljl;comsowcﬁxﬂ(@?%ﬁ fn ‘gﬁm@&ﬂ BHERAPPIEITD1, 074
(entitled phefsoasyha ?&ﬁi@l@&’%‘ﬁa{&g Ris &W&%@g@i@@bﬁ‘ré@@pt@s SR{cPhRiohal US

provi si onal application no. 2 093 (entitled "Tricyclic antagoni sts of
pr ost aglpatedi appbRatreacwp PO 08/ S0 ontithsid dkrahgcapytd ¢ fcR(b Dameasptor6khtidd 638
(entitl %nt;ggglisgy OCH 13(5' D, receptors”); International patent application no. PCT/US08/82082
30  (entitled Antagonists of PG D, receptors (entitled Antagonists of PG D, receptors™);
International patent application no. PCT/US0932495 (entitled N,N-disubstituted
aminoalkylbiphenyl antagonists of prostaglandin D, receptors); International patent

application no. PCT/US09/32499 (entitled “N,N-disubstituted aminoalkylbiphenyl
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ant agoni sts of prostaglandin D2 receptors”); US provisional application no.
61/ 075,242 10(entitled "Cycl oakl ane[ B] i ndol e antagoni sts of prostagl andin
D2 receptwo0)1/01UB7pr ovi si onal application no. 61/ 101, 9@CT(USnati0t0k3sds

"Het eroaryl antagoni sts of prostaglandin D2 receptors”); US provisional
application no. 61/103, 872 (enti tl ed "Heteroal kyl bi phenyl antagonists of
prostagl andin D2 receptors” provi si onal application no. 61/115, 259
(entit | eatagepists pbpIPEtaRlangint ﬁﬁpé,qrg”)oht%‘ﬂwnabpadﬁalaﬁplwtlp@@ept ors"); US

provi si @'&afl 6@/3%' eﬁ@tﬁédo'tgﬂpc d?lﬁl#%%%ép&ﬁﬂts'ag %@95011%%8%%@ ncﬁﬁl{?’]

azai ndol e an agoni st ecepto onal
appl i catD,ascepars’ 6,1Vnﬂe417at1©ail p{aeemt laplbleﬂtloﬂ ﬁ@l(ﬂ(b]ﬂUlS@/G@M)b@ﬁdﬁecas pr ost agl andi n

D2 receptor. ant gonl rovisio applicatio 61/ 025, 597; US
provi si oﬁg}m%ag@ﬁ aﬁa%ﬂsnst% ffpmﬁa%! r%ﬁﬁt%@&ﬁ@ﬁ%ﬁlwﬁ isatiafy-

| nt ex nat,, 0 7P| glé_htlﬁéﬁ)lljlé%é}%hlﬂg)lﬁﬁ oﬁgﬂ ?ﬁ’@sft“%ﬁ%h D%Péc@ th’s”) qral patent
appl 1 cation no. /' US09/ 49631, 20U appl 1 cation no. 12/ 497,34

| nt er napronsadngdapeivatiappd. |6dél(]ldw4r(ont1tl%@'r‘kldﬁ®®dr5&65@onism cefrm@sttagiamilin Ppat ent
appl i cati on ng, [/ U509/ 586 a n.n 2/ 568, 571; .

P e nat TR BTSRRI aricaiohs M@ B e R HASO pat ent
appl i cabkQih gftﬁhdnﬂ@; SR8 sAB 3R prol RioRh NadpliSRn Ak EMb7 @m);dnﬁﬁéd OTYi hc
PCT/ U509/ 59 . International patent application no. PCT/U509/598

| nt er na@n@gaﬁlstbaf prostaglaptlind 2t e espters’); gsmlwo@/a@mwon lnm@r/%ft’?@nal pat ent

appl.j.ca Q PCT/U5 39 ion ok

pein LE o8 RRs 35 Cy T BUARAS b M5 a8 b e BRSPS sBfafPoet
appl i catapplication nE@ //Mﬂmqle&aﬂefatme@éroabai wts &E}ers)tag’:l@rﬁﬁrm)@m e salt;
pharmaceutical |y acceptabl e sol vate; netab prodrug or N-oxide

t her eof ISR i &2 PEirienal apnlisarpes- ét1é1<9)3&§;72 r(%m@lreé Hétef%lkﬂ bétheevnpounds.

009, Avi BT RS FRRRRLAIN: sy ab S0 ol dhi Robbe d | Ropkbos.

S\EZRI-S 2 0 5ent1®1§ERgH@féﬁo cym&t@%iflgstmﬁ&ﬁigléﬂﬁﬂ ) ¢) )ece@ﬁtﬂm@’g,,:g? ﬁﬂoéf(ﬁﬁon;g g2 125, V68,
[2' 1? 3. app }éagon no. é}l(? 112 044A(ent1ti]'e%i “Cycloaﬁ|ane[%?azaln ¢ anfagonists oSf%?ostaglan l1:;1
Benzy1- })zeﬁe%dtow)?U@%@&ﬁxhara@pﬁ@a&leﬁ&s. ¢1/147 137 WaniearthydioAhPB&RYdunds Y11 - ac

etic acid,
[ 2- t er t aBptoplaglanflary) wetptyrlandagoRisd-H i[f&pmyisiqnabmphnyiMmé)/O@héﬁh)@if 4-neth

037 P BT S BB oy NSy PSRy Phion 2 3 REHRRy R PP vor ome

t hyI b' Bﬁﬁﬂiéﬂi()@no BAFARO9M962 BAh@rnational patent application no. PCT/US09/49631;
Ugcl opr opanecar bonyl - N et hyl - am no) - net hy1] - 4' - ( 6- et hox
pyr |2@I| n

3Pp)icHianeich d %49 B phidniemagiopal] pageae eprdicaidomino. PE-T/US09/586 s;

{2-T(N 0
S 1oy - RSy E SRR el P BRAS TR VR Ry g AT g, o
{ 8-[ (4- fihtu@aode:n peuaﬁﬁaﬁpileawh)mnecmwsmm}) Bitofn&ichal gdteryplicatipy hodo[ 3, 2- b
]indol- 5&% acetic acid, or pharmaceutjcall f{ accept abl e salt;
phar mac &Gt/ EaPYI830: Bperaptienal aqlt@@ta@ph??élpaw ¢ UNP&HEE ntereptioreloxi de
thereof ., iBatRATR),. PERAGE %54, Q'f% RERLPPLARLAYGENI St 1S a
corrpoung %awp}? 1t Eoe structure of Ilo b &ﬁ ?#raceut ?cal | y acceptabl e
sal b5 pfFﬁHbeSéQ!t’)ﬂ@a)l Itcracti@pl pikbet @QIIMIOGSIQ B@Tmsm)r/@gwmm@nﬁttonal

patent application no. PCT/US09/63438; US application no. 12/613,424; International

patent application no. PCT/US2010/22145; or pharmaceutically acceptable salt;

pharmaceutically acceptable solvate; metabolite, prodrug or N-oxide thereof, cach

disclosure is incorporated by reference for such compounds.

30 [0066] In some embodiments, the DP; receptor antagonist is ramatroban, AMG 009,
AMG 853, Compound 14 of WO 09/085177, AZD1981, AZD8075, AZD5985, ARRY-005,
ARRY-006, ARRY-063, ODC9101 (OC459), 0OC499, OC1768, OC2125, OC2184,

QAV680, MLN6095, ACT-129968, ADC3680, SAR398171, S555739, AP768, [2'-(3-
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R2 15Formula (1) wherein, R4 is H, halogen, -CN, -OH, C, -C4alkyl,

C, - 4al koxy, C,-CAfluoroal kyl, C,-CAfl uoroal koxy, or G -C4heteroal kyl; R5
is H halwoeni/u@ey - NO2, -OH, -0R13, -SR12, -S(=0)R12, PCHS0)18M13598
-NHS(0) 2R 2, - 20C(=0)R12, -0C(=0)R12, -CO2R13, -0002R13, -CH(R13)2,

- N(R13) 2, -C( 0)N(R13)2 - O 0)N(R13)2 -NHC( =0) NH( R13), -NHC( =0) R12,
-NHC(=0)0OR12, -C(OH) (R1L Coal kyl , - Cof | uor oal ky

a - C6f | iRsnadtketlyl- ur@dowﬁmkbwwﬂwxyd 1@%@@:@%1 Riphenyd3 -y a@@lc acid, {3-

subst | ¢ stear BBl BnaHRah o e Rl RM I R R RERRIRRE, 0 '
napht hy Iphersyl sabsiciacid, 8130602, mso@asst TMB0889,1TEVIOTGA2), hed mme WOa{Qy-[(N-or a

substituted or uns bstltute bIC cli eter aryI erein if R5is
subst | t G¥UADOPHERRENY N BemiEdan t&r‘ﬁ] ehgrs 4" 'ﬁg{] ~bighengl-3-

| Kyl %] oGt dt d
unsubgt :§,¥}u%ce§§pﬁg E}ﬁ;@ﬁ{:@(&pm ) E&ﬂ b%%h %Qé%lmg ) unsd vl tulil phce):]yl ),
- C( CH3) 2yOdihsitpbi6- maﬁleziy-btph‘e@rlznih]{a@dm&&?@@:/{%Q@-b@ﬁ@d@@@&bumﬁdﬂs:thyﬂut ed
henyl ttte b C4al kyl , -
0. Co- { armEneih i o Tt b ey YD iSe M)t 105t o or
unsubst 'b%ﬁ'ieﬁgsuﬂ)ﬂaﬁ{]']y]rﬂethyll\iﬂﬂiﬁ 6 %aj {éﬁjah drb\"ﬁ%ﬁd@&' hErRBIsLH WaBicQlcid, or

unsubstituted phenyl), ‘or - (substituted or “unsubstit uted
phenyl ) pheeaceytivally a@mtafalveqayl plm‘ma@uhgalbsaﬁb@ptahlgs@datexmeﬁabtpltte, phdmgl s
sub Bltutgp mdé@g% for R21 groups; each R21 is independently sel ected
fron1ha|o en °20Gi - C4al kyl, C -Calkyl, and -CF3; R16 is H or

C, - C4al i{(}d67] R' Insofac-cdafbldkiénts, @he O#f todepteaditydonisols £eadnigoene hedhge, R12 is
C -C4al kyl, C, -CAheteroal kyl, or. C -CA4fluoroal kyl; 10each R13 is

i ndependéﬁ‘ft}lﬂﬁ of ogauladDs pl&ﬁﬁnﬁpeu@calbzt%ﬂcszwble ealt. ppanasetigakly laccerindlacs -

CAf | uor ggl'v‘ét\ég, ‘or prodrug thereof:

15 Formula (1)
wherein,
R*is H, halogen, -CN, -OH, C;-Caalkyl, C,-Casalkoxy, C,-Cafluoroalkyl, C;-Cafluoroalkoxy,
or C;-Csheteroalkyl;
R’ is H, halogen, -CN, -NO,, -OH, -OR", -SR"?, -S(=0)R"?, -S(=0),R"?, -NHS(=0),R ?, -
20 C(=0)R", -OC(=0)R", -CO,R", -OCO,R", -CH(R"),, -N(R"),, -C(=0)N(R"),, -
OC(=0)N(R"),, -NHC(=0)NH(R "), -NHC(=0)R "%, -NHC(=0)OR "%, -C(OH)(R"),, -
C,-Cealkyl, C;-Cgfluoroalkyl, C;-Csfluoroalkoxy, C;-Cealkoxy, or C,-Csheteroalkyl;
or R is C3-Cpcycloalkyl, a substituted or unsubstituted C,-Cjoheterocycloalkyl, a
substituted or unsubstituted phenyl, a substituted or unsubstituted naphthyl, a substituted
25 or unsubstituted monocyclic heteroaryl, or a substituted or unsubstituted bicyclic
heteroaryl, wherein if R’ is substituted, then R is substituted with 1, or 2 R*' groups
R* is C;-Caalkyl, C3-Cscycloalkyl, -CH,0-C;-Caalkyl, -CH,O-(substituted or unsubstituted
phenyl), -CH(CHj3)-O-(substituted or unsubstituted phenyl), -C(CH3),-O-(substituted or
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[0068] I n sone enbodi nents, R' is -CH3, -CH2CH3, -CF3, -CH2CF3, cycl opropyl,
cycl obutyl, or cyclopentyl. In sone enbodi nents, R' is -CH2CH3 or -CH2CF3.
In sone ewbadivamisg, R' is -CH2CH3. 15[ 0069]In sonme enbedirnsntis/ 0433981 s H,

hal ogen, -CN, -NO2, -OH -0R13, -SR12, - S(=0)R12, -S(=0)2R12,

-NHS(=0) 2R12, -C(=0)R12, -0C(=0)R12, -CO2R13, -002R13, - N(R13) 2,

-C(=0) N(R13) 2, -0C(=0)N(R13)2, -NHC(=0)NH(R13), -NHC(=0)R12, - NHC(=0)O0R12,
- ¢ OH) ( RL3YyBubstityte ]éﬁlkfif)la -Cit, OH-(substautier pr unsobstesuter heind). kKO%y-Coakddal koxy .

C, - C4h : i - ; iS : t ed
From 26 1y OaigSbiuREey bbby, POconPA Sl RRREGHIRLb BBl o5 ©
- NH- C( =0) - 1day1); -NSC(- €M)y OCHBR "S- (HE-SORGEHR e d ﬂﬁﬂrﬁbzﬁtﬁﬁamyl), MHKRX0) - CH3,
- NH- S02- - C(CH3) 2- . [ 0070] | emhodi ments, B2 i

o Cral ky | CHEGH O BRI A iU sy Ryttt TD A8 ¢t ed or
unsubsti t ug gdiRANKEN th -p@éﬁ%);%&ﬁ&ﬁé@@&ﬁw%wgr ubstituted 25phenyl),

- C(CH3) 2- 0- (substituted or unsubstituted phenyl),” - OCH2- (substituted or
unsubst icaeit RY iphedaydndentiyo@lec@tiatdoy haloger, ORERE (QGbELalkylt €d Caalkyinsnb<ihst ut ed

phenyl) .15 0- - (substituted or unsubstituted phenyl),
- NR16C Mﬁl%%m 2 CH2- (substituted or unsubstituted phenyl), or

- NR16- O GR) =€ pubstd talRdr@ilkinsubst icbabgdyphenyl ) , wherein if the phenyl
of R2 is substituted then the phega/l IS substituted with 1 or 2 R21 groups.
30[ 007 1R nisdanrfesabaybddir-Gaetesoallpd, orCiHsfora@lkylBr , - OH, -CH3, -OCH3, -CF3, or

0385 o Rody ettty led Mgt ol QI HI G0N

- NHC( =0XGHBoroal@kB, - CF3, -0CF3, - OCH3, - CH2OH, or - C(CH3)20H. WD
2011/ 014587PCT/ US2010/ 043598 [0Q72] I n some enbodi ments, R2 is - CH3,
_ CH2CH3 10068k | ophigyie cnebpdimBaitin R, iscydlio et -k FHoRekyi cycloppor-a,

ansubst e Bt BRER=10% REayls GFRdEm: s TS S Pt el Stk )
- CH2OCH2mbsdinsdnis, Bt 'eid -OH,0Hsubst i t uted phenyl), wherein if the phenyl of R2
oA e e PRy SRR L ST A S, T 2o
cach R2L T DR rashanBRn |y Selat ed T o P, S OB e R B e
- CF3. [ OURA], RCEENRI(B o eDGETRN(RRY, HSHA(=GINIQR )BNHCCGHBR *,CH3, - CF3, or
- 0CFs; %éEZ&B%Qi,Qgg&H)(RGSE ’-Cl-a:ﬁl’(yl,- 8%?ﬂuo?galk%?—'Cﬂuoroalkoxy, Ci-
Cialkoxy, or C-Cyheteroalkyl; R' is Ci-Caalkyl; each R" is independently selected from
20  H, and C;-Caalkyl. In some embodiments, R’ is H, -CF3, -CO,H, Br, -NH-C(=0)-CHs, -
NH-C(=0)-OCHj3, -NH-SO,CH3;, -SCH3, -SO,CH3, -NH-(C=0)-CH3, -NH-SO,-CHj, or -
C(CHs3),-(OH).
[0070] In some embodiments, R* is C;-Caalkyl, Cs-Ceeycloalkyl, -CH,0-C;-Caalkyl, -
CH;O-(substituted or unsubstituted phenyl), -CH(CH3)-O-(substituted or unsubstituted
25 phenyl), -C(CHs),-O-(substituted or unsubstituted phenyl), -CH,OCH,-(substituted or
unsubstituted phenyl), -OC;-Cjalkyl, —O-CH,-(substituted or unsubstituted phenyl), —O-
CH(CHj3)-(substituted or unsubstituted phenyl), -NR'°C,-Cgalkyl, -NR'°-CH,-(substituted
or unsubstituted phenyl), or -NR'°~-CH(CH:)-(substituted or unsubstituted phenyl), wherein
if the phenyl of R” is substituted then the phenyl is substituted with 1 or 2 R*! groups.
30 [0071] In some embodiments, RYis H, F, Cl, Br, -OH, -CHs, -OCHs, -CF3, or -OCFs; R’
is H, halogen, -CN, -NO,, -OH, -S(=0),CH3, -NHS(=0),CH3, -C(=0)CH3, -OC(=0)CH3, -
CO;H, -CO,CHs, -CO,CH,CH3s, -NH;, -C(=0O)NH,, -NHC(=0)CH3, -CH3, -CF3, -OCF3, -
OCHjs;, -CH,0H, or -C(CH3),OH.
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[0075] I n sone enbodi nents, R2 is -CH3, -CH2CH3, cyclopropyl, cyclobutyl,
cycl opentyl, cycl ohexyl, -CH2OCH3, -CH20-(substituted or unsubstituted
phenyl ), WOCH(1GH&¥870- (substituted or unsubstituted phenylCr/US2010/043598
-C(CH3) 2-0- (substituted or unsubstituted phenyl), -CH20CH2-(substituted or
unsubstituted phenyl), wherein if the phenyl of R2 is 15substituted, then
the phenyl is substituted with 1, or 2 R21 groups. [0076] I n sone

enbodi mﬁ%ﬂél R2In; S@“@H@Odtf?@l%& o’éy‘ICHSe e edig cyclapippy!, @Wﬂ@ﬁlt uted or

nsubst i h I

wner e n oy HORhR ARy CHOCHLLEHOI LY RR S BRI WAINPIEY ) ut e
with 1,nb(ﬁ{(c2{3R2)l(sgb@mmsd ot msabmllnﬁd‘lpbmwr)aM@HSEQgL(SumMmtgpmmmhbst%ﬁ{e@o77] ljn
sonme e -0CL-C4 0- CH2- tit titut
phenyl ), Phgsp 5&@%\#&@%@.%3{1 SBW%#@B)& Felgren %ﬁigﬁb%y OhRariain i f

t he Qhe@ﬁ{ﬁstlg{tecﬁ%eh%e%ﬂéﬁgl'&h‘% @lméd‘@iihtﬂb?zﬁﬁe% bs substituted with 1 or 2

R21 groups 0078]I'n so odi nent s, is -0- 2 (substituted or
unsubst i[8078kd phesoyic)embodénaits chéh RHes mdemdemy Rectesl mw; Cl,Bred)Hthen t he

R0 1 s el OCHHRarHER. (o rd BT b B bbbt od pheny! ).

or NRl@n ARy babdisd frbmtred 108y, UDSIUbSEHE uted, slieayl,) , Wnerei nif the
phenyl is substituted then the phenyl is substituted with JS or 2 R21
groups; [MG] is lﬂson@%lbodﬂne@-@gl%H BOCh&8010th, S¥rM:.efbodr nehfs R

is-N 2 subst, t uns ituted phenyl), wherein if the phenyl of
R2 |§F§E s?t(g ?Hc’i ﬁ)%;Fﬁ Fptetﬁjl is substituted with 1, or 2 R21 groups.
I n sone [mbpdl ﬂﬁ%ﬁle eﬁﬁoddﬁné\h'k @Zi?rsplm&yLCH{(C}@m}dl Bpyiecdatyirents, R4 is

F, d, Br, - 0CF3. WO 2011/014587PCT/ US2010/ 043598
[0082] I ﬁY%lehé‘éltlélnﬁt?éﬁhr%ﬁlﬁ sCHﬁéCHs -EH,Qy Gubfitutedeigmsubspigited phepz)): or - aoH3.

enboal monTe L ORNORs TR O st Fiom1 EHECCRy- O SR or ity 20T

OCH3, - @hidyylprdH,@ER,-(dubststatee wlmbmﬂjsﬂmtﬁd%heeﬁQhwlRZ&n iitht phlepenfRtik y
Srbodi ﬁgh@él?ut%cgéw"ﬁ%ph@y }%&@OE%HH%&? G.d) ock Ba oy | F, a?:ld, and B
[0085] I fogzrg® et Biodtim s, IRS° 1sOEB,, cvdloptBpR, fmestients,0R5 is - CF3.
(substituted or unsubstituted phenyl), -CH,OCH,;-(substituted or unsubstituted phenyl),
wherein if the phenyl of R* is substituted, then the phenyl is substituted with 1, or 2 R*!
groups. In some embodiments, R* is cyclopropyl.
20 [0077] In some embodiments, R* is -OC-Calkyl, —O-CH,~(substituted or
unsubstituted phenyl), or —O-CH(CHj3)-(substituted or unsubstituted phenyl); wherein if the
phenyl of R? is substituted, then the phenyl is substituted with 1 or 2 R*! groups.
[0078] In some embodiments, R’ is —O-CH,-(substituted or unsubstituted phenyl),
wherein if the phenyl of R* is substituted, then the phenyl is substituted with 1 or 2 R*!
25 groups.
[0079] In some embodiments, R* is -NR16C1-C4alkyl, —NR16-CH2-(substituted or
unsubstituted phenyl), or -NR '°-CH(CH;)-(substituted or unsubstituted phenyl), wherein if
the phenyl of R* is substituted then the phenyl is substituted with 1, or 2 R*' groups; R'® is
H, -CH;, or -CH,CHj;.
30 [0080] In some embodiments, R*° is-NH-CH,-(substituted or unsubstituted phenyl),
wherein if the phenyl of R* is substituted, then the phenyl is substituted with 1, or 2 R*!
groups. In some embodiments, R*’ is-NH-CH,-phenyl.
[0081] In some embodiments, R* is F, Cl, Br, -CHs, -OCHj3, -CFs, or -OCFs.
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[ 0086] I n sone enbodi nents, R'" is -CH3, or -CH2CH3. In sone enbodi nents, R’
is - CH2CH3. 10[0087] I n sonme enbodi nents, R4 is H F, d, Br, -OH -CHS,

- OCH3, - GFB,20r014BCF3; [ 0088] I n sone enbodi nents, R' i sPCyaiSo@oomsbs

cycl obutyl, or cyclopentyl. [0089]In sonme enbodi nents, R5 is cycl opropyl,
cycl obutyl, cyclopentyl, cyclohexyl, pyrrolidinyl, piperidinyl,

nmor phol i nyl , pi a2|nyl thlonqrphollnyl or a substituted or
unsubst i@4§2kd gﬁ@@ﬁm§@ﬂééﬂé@“$ Rorit priehr, -Ghlptfity10CKwparf)Ha t hi enyl

pyr r ol yicﬁsg\xazoﬂnyS 5% Bf:v4 t§/|R11 mcq@zcetlgﬁé aéﬁlé(ﬂ, i soxazol yl,

i sothia oxadl 820 rlazo ) r|d|nyI pyrlda2|nyl
pyr azi ny(b(),84pyr i I sdnreydmboﬁrmaﬁs RY¢h R?lndﬁidylbcndbﬁtBZMewtealrfydm PbeinzBrt k(DIényI

d lyl, b lyl, b |yl , I
Gl ol 1 K415 st Ry T SO0 BRI <o ot OB o Frs | s
subsglt@eﬁp _ONETORE,-BCEHPH,] I eehdidh, insaﬁe%n%g%h@umm@o{sw%] In

sone enbodi frents, R57i s a substituted or unsubstitut group selected from
phenyl , unhphmhmﬂys@VMcbﬁvﬁU?dﬂamdﬂyi, t hi azol yl, imdazolyl, pyrazolyl,

|soxazol sot hi azol vyl ,.. oxadi azol triazol tetrazgl. I pyridinyl,
pyr i dazﬂ‘ﬁ&ﬁs ﬁ”aq‘? ﬁn}[b OFYPTHS: & ﬁ@TdéHf’ i %‘zﬁoﬁk?l e\{nl?otqHB?IW ® B%'ngl:o*f ur anyI
benzothqﬁmgj | MARER! MhbodRB&AS, R'ERCIGH, oPENEIAH 22Rk¥he cAMbMAlchiRYR!! is -

i soqui nol i é ci nnol i nyl, phthala2|nyl qU|nazoI|nyI, and qU|noxaI|nyI

where ifC |s substltuted then R5 is substltuted with 1 or 2 R21

groyps sone Odl 1S 1 0 nsu tuted
groug sé+082 rr%%epeyrr n@%a 0551 CI'SP%,I azol @:Hg %ﬁa (f]‘hazol yl,
i soxazoljpuss) i sommoalétﬂnydodnﬁmmmlcxyblopfdplyaw&lysbutyt, of éﬁz@eyi{yl pyridinyl,

pyrlda2|n |, pyrazinyl, pyrlnldlnyl triazinyl, indol benzof uranyl ,

benzot hil@891 | i Wcbamsiaprbodaenis. i daersjepromdnaichibayb cyp%pawh@wlﬁ@qu

30i so u , dwth 1
or 2 R PP OBy Inind R Mot oF o SURHHGA G

unsu bst luhsu‘tsdturbﬁrgrdmmsdlect@m@mﬁ phényRonapathslifstany i thechyl tpyerolyRooxagolgybst i t ut ed
N e el s NI

:ag% yﬂﬂmy%ggz%’mﬁ 0894k, SRIRIIEITRAHAARN Sidoff Heﬁzofg;h?b RHis -CH3, or

benzothienyl, indazolyl, benzimidaolyl, benzthiazolyl, quinolinyl, isoquinolinyl, cinnolinyl,
phthalazinyl, quinazolinyl, and quinoxalinyl, where if R’ is substituted, then R’ is
substituted with 1, or 2 R*' groups.

20 [0090] In some embodiments, R’ is a substituted or unsubstituted group selected from
phenyl, naphthyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl,
isothiazolyl, oxadiazolyl, triazolyl, tetrazolyl, pyridinyl, pyridazinyl, pyrazinyl, pyrimidinyl,
triazinyl, indolyl, benzofuranyl, benzothienyl, indazolyl, benzimidaolyl, benzthiazolyl,
quinolinyl, isoquinolinyl, cinnolinyl, phthalazinyl, quinazolinyl, and quinoxalinyl, where if

25 R’ is substituted, then R’ is substituted with 1 or 2 R*! groups.

[0091] In some embodiments, R° is a substituted or unsubstituted group selected from
pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl,
triazolyl, tetrazolyl, pyridinyl, pyridazinyl, pyrazinyl, pyrimidinyl, triazinyl, indolyl,
benzofuranyl, benzothienyl, indazolyl, benzimidaolyl, benzthiazolyl, quinolinyl,

30 isoquinolinyl, where if R’ is substituted, then R’ is substituted with 1 or 2 R*' groups.
[0092] In some embodiments, R’ is a substituted or unsubstituted pyridinyl, where if R’

is substituted, then R” is substituted with 1 or 2 R*' groups.
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[ 0095] I n sone enbodi nents, R5 is a substituted or unsubstituted group

sel ected from 5pyrrolyl, oxazolyl, thiazolyl, imdazolyl, pyrazolyl,

i soxazol Wo 20satidsazol yl , pyridinyl, pyridazinyl, pyrazieaglus2@poissegli nyl ,

qui nolinyl, and isoquinolinyl, where if RS is substituted, then R5 is

substituted with 1, or 2 R21 groups. [0096]In sorre enbodi nents, R5 is
phenyl pyrrolidin-| - yrazol -1 -

|
(iy(r:ret(:) E;II&%N pyr Bizemesnyiodimass & -1?1\45@1 %py'rqur 20 yl CFﬁDét(HGEy-ﬁoylmel n- 3-

10yl , u yl, 5-methoxy-pyrimdin-2-yl, or quinolin-7-yl.
[0097] I nﬁs%crrﬁﬁ‘l%ecnrir%C)glldrrdg‘ﬁ2C "R5 is pyrazol -1-yl, 1H pyr azol - 4-yl,

1- met hy Jeobkt pyrnasmie-e:ﬂnholdlmmsaw lis DGH;; Ry is _diF, Br yCH,CH.

6- et hox ridin-3-yl, 5-fluoro-pyri 5- nmet hoxy- pyri m din-2

qui nol i X J;g %]quﬂo%iaﬂi‘éﬁ% Fodei? ﬁ@ﬁf@te% yrsutied %ratlgaele?tef from

unsubst , t 5 i n-3-yl, or
b @%HBS%P' oQXEdlglbﬂngzo mﬁH%UI Iwr% ﬂ'l 8%&3?5# qg&ﬂ};\}%ﬁ?lgﬁ gﬁ%&sl%l

substit unsubstituted pyridi fut ed, then
R5 i s splygtdaginglgoyradingd, ﬂyrﬂnldﬁlleZ[]nIgﬂmesnd IseqsioniEnye meloat nigkt is suliREitited,

pyridin-2-vyls ridi 5-fluoro-pyridin-2-yl, or

5- met hoﬁ%ﬁ“p%r?ﬁ]iﬂ?f lﬂl?%y Bxliﬂrg%nﬁg/%‘t‘modi ments, R5 is pyridin-2-yl,
6- met hyljegoyy i di ms%mélemtﬁ,dﬁﬁmfi ROWE b}%ldb‘f@pibﬂ heﬁgl wﬁ&%ﬁ:lpwp hFb] 3=
6- et hoxy- pyri di n-3-yl, 5-fluoro-pyridin- IID yri n2y

205- et hylH- WﬂZQiT“I‘lﬂZl'ymleth}H Irephoxgl- Apyk PRiZ9i- ﬁ }Qrgzmdm 2 yl -cthoxy-pyridin-3-

6reth di n-3-yl.
(ood0) 1 4-SEbim Bt o R B RIS Snlingbir 8 5 P A Y

[2' - ( 3- heozy 1- Imadom¢l embodiments, R’ is pyrazol-1-yl, lH-pyrazol 4-y1 1-methyl-1H-
ur el donet hy@%J 6- met hoxy-4'-trifluoronethyl -bi phen 3-yl]-acetic acid,

- [ ( N®yezebt-sh é?ﬁé@é‘rzbﬁdnwﬂqm'étﬁy@'ﬁﬁlﬁi‘h@)’ﬂﬁ’@t%y1% =fBropepWakip=24YL 1 f | uor ome
thy' b'% pp},m%ﬁ}ﬁli

[ (N-Cy opaneca E#‘I%Rﬁgt yl - am no) - net hyl1] - 4' - (6- et hoxy-
pyrl di n-[(8)98]1) 6H1rmhfecmyooldupdfmm -13sqb&ﬂlmmdedrllmSMtldl,ted)pyrﬁhrpD@ﬂ reabsittiiedal | y

accept abl e salt har |caI cept abl e so| vat odr t her eof .
[00180] OR RS R G HE-& - Of NEDSS RSt 15?4 Hﬁ? 4ol bheg éfg%p‘éund

havi ng (Hi&tituted, Ui "s@osﬁ?ut&?%ﬁl%'l%r@ 1) g&?@”lﬁ%@ﬁ%hﬁﬁhﬂrﬂen?sc Reptabl e salt,
phar maceut i cal I’y accept abl e 30sol vat e, odrug thereof

pyridin-2-yl, 6-ethoxy-pyridin-3-yl, 5- ﬂuoro-pyrldln 2-yl, or 5-methoxy-pyrimidin-2-yl. In
some embodiments, R’ is pyridin-2-yl, 6-methyl-pyridin-3-yl, 6-ethyl-pyridin-3-yl, 6-
methoxy-pyridin-3-yl, 6-ethoxy-pyridin-3-yl, 5-fluoro-pyridin-2-yl, 5-methyl-pyridin-2-yl,
20 5-ethyl-pyridin-2-yl, 5-methoxy-pyrimidin-2-yl or 5-ethoxy-pyrimidin-2-yl. In some
embodiments, R’ is 6-cthoxy-pyridin-3-yl.
[0099] In some embodiments, the DP, receptor antagonist is [2'-(3-benzyl-1-ethyl-
ureidomethyl)-6-methoxy-4'-trifluoromethyl-biphenyl-3-yl]-acetic acid, {2'-[(N-
cyclopropanecarbonyl-N-ethyl-amino)-methyl]-6-methoxy-4'-trifluoromethyl-biphenyl-3-
25  yl}-acetic acid, [2'-[(N-cyclopropanecarbonyl-N-ethyl-amino)-methyl]-4'-(6-cthoxy-
pyridin-3-yl)-6-methoxy-biphenyl-3-yl]-acetic acid, or a pharmaceutically acceptable salt,
pharmaceutically acceptable solvate, or prodrug thereof.
[00100] In some embodiments, the DP, receptor antagonist is a compound having the
structure of Formula (I1), pharmaceutically acceptable salt, pharmaceutically acceptable

30  solvate, or prodrug thereof:
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Formula (I1) wherein, each of R2, R3, and R4 is independently H F, d,
Br, I, -CN, -OR12, -Cl-Co6al kyl, 5C6fl uoroal kyl, C -C6fl uoroal koxy,

Cl - Coal kowg,20wo1@87C6het eroal kyl; R6 is F, O, Br, |, -ENI/GShOR04358H,

-0(CGi -C6al kyl), -S(=0)2R12, -N(G -C4al kyl)S(=0)2R12, - NHS(=0)2R12,
-S(=0)2N(R13) 2, -C(=0)R12, -02(C -Co6al kyl), -NH2, -C(=0)NH(R13), -

C(=0) N(R13) 2, -0C(=0)NH(R13), -0C(=0)N(R13)2, -N(G -C4al kyl)C(=0)N(R13)2, -
NHC( =0) N(R13) 2, - NHC(=0) NH(R13), -N(C -C#al kyl ) C(=0) R12, -NHC(=0)R12, -NH
10C, - Cal kyl - C(=0) R12, - MeCi - CAal kykq C(=0) ORLZ, - NHC(=0) OR12, C, - C6al kyl,

C - Cofl uoroal kyl, G -C6fl ) Cl - Cehet eroal kyl, a
substituted or unsubstituted Qi ohet , a substituted or
unsubstituted phenyl, or a sty t ed™\Q 1bs @Eed nonocyclic or

bi cyclic heteroaryl containing|0-3 Ret eroatoms selected fromN, 0 or S
15RH is -1 _ Co6al kyl, C, -C6hal oal kyl, C,-C6heteroal kyl, a substituted or
unsubsti tuted phenyl , apsubstituted or unsubstituted nonocyclic or bicyclic
het eroaryl containing 0-3 heteroatons selected fromN, 0 or S a
substituted or unsubstituted -Cl-Chainkytd (Ibhenyl , - Cl- C6al kyl ene- N(R17) 2,

- C1- Coal Iene C(=0) 0-R17, or -Cl-C6al kyl ene-C(=0)N(R17)2; R17 is H, or

C, - Coal THoR12 is Ceal kyI C, - Cohet er oal kyl , C, - Cofl uor oal kyI a
substit léﬁ@ﬂofq{z RSl R ii§ lﬁd@ﬁen@%ﬂtlﬁiofiy@ﬂ B@IIMN Drethetiduked
unsubstit uted C2-GCi oheter ocycl oal kyl, a substituted or unsu stl tuted

phenyl , a Sdbwroallgled:- 66ﬂum®al1§s?m Eu@edkb@n@yﬁ; -Gahesengskkiyt:ut ed or
bst 123 L ted
s SNy B Bl SRR 80 AR SR phect

- Cl- 4al kyNHS&(QszZyCS(@@I)ZIN(R”)g -GERIY, u@egtCQrC621519'D$M$zt LG@@NH(R”)
- C1- C4al kyl - phenyl,, or a substifuted or unsubstituted -Cil-
(m)nocycl i Wﬁoéﬂ' WCQW@ rig’Qp(t_Q)?’J(Rﬁ lZeTI\H&I&félkaécQ)éﬂRf fom N, O or

Cgﬁg[] eﬁgﬁ]déy?bﬁ@@% uor o%ﬁ%}?c eﬁg %QIHEG Ogﬁ unsuggt tjzte H-

cs @DocycIGaCk@Ikyl @(@mﬁ +N(mlmaml)c(fs®mﬁ ;MHd(ﬂORéﬁ,dhdfeeﬂ@h}(m oal kyl , a

substitute

ted phen ted unsubstij t ut ed benzyl
a substit ue 06‘?a §b§f¢j ﬁb&@k?’&y’ﬁ%té@ﬁﬁtﬁﬂ?&y&’ piPisd °B- 3
het er oat or%sﬁss!t@&t%@@zfdlmaé}{ncﬁlda[ky@ ” su%stﬁﬂtléatok hhgu%gimgfed%aghs(wat ut ed

-G -C4al kyl - C3- G ocycl oal kyl,” a substituted or unsubstituted

-G - C4al kysubazutad@mgnm’o@uh}atﬁdond)ﬂqsbvcllcaprs]am@ﬂlpﬁlatemrﬁrcomagmg@ﬁt ut ed

-G - C4al kyI hen anddg uj.g ityted or unsubstituted -Cl-C4al kyl -

5( monocycl 1% ﬂ%tp Ssieged TRy i Oﬁ "0 to 3 heteroatons selected fromN, 0 or

S); 19r R'"is Ci-Cealkyl, C1-Cshaloalkyl, C;-Csheteroalkyl, a substituted or unsubstituted phenyl, a
substituted or unsubstituted monocyclic or bicyclic heteroaryl containing 0-3
heteroatoms selected from N, O or S, a substituted or unsubstituted -C;-Cjalkyl-phenyl,
-C1-Cealkylene-N(R'7),, -C-Cealkylene-C(=0)0-R", or -C,-Cealkylene-C(=0)N(R'")y;
RY is H, or C;-Cgalkyl;

20 R"™is C-Cgalkyl, Ci-Cgheteroalkyl, Ci-Cofluoroalkyl, a substituted or unsubstituted Cs-
Ciocycloalkyl, a substituted or unsubstituted C,-Cgheterocycloalkyl, a substituted or
unsubstituted phenyl, a substituted or unsubstituted benzyl, a substituted or
unsubstituted monocyclic heteroaryl containing 0-3 heteroatoms selected from N, O or
S, a substituted or unsubstituted -C;-Cjalkyl-Cs-Cjocycloalkyl, a substituted or

25 unsubstituted -C,-Cjalkyl-phenyl, or a substituted or unsubstituted -C,-Cjalkyl-
(monocyclic heteroaryl containing 0 to 3 heteroatoms selected from N, O or S);

each R" is independently selected from H, C;-Csalkyl, C1-Csheteroalkyl, C;-Csfluoroalkyl,
a substituted or unsubstituted Cs-Cjocycloalkyl, a substituted or unsubstituted C,-

Cioheterocycloalkyl, a substituted or unsubstituted phenyl, a substituted or unsubstituted
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two R13 groups attached to the sane N atom are taken together with the N
atomto which they are attached to forma substituted or unsubstituted
C2- G ohetwoaoyalieskyl ; Y is -S-, -S(=0)-, or -S(=0)2-. pLoamsedipionsssone

enbodi ments, R6 is F, d, Br, I, -CN, -NO®, -S(=0)2R12,
10C4al kyl ) S( 0)2R12 - NHS(=0) 2R125 - S(=0) 2N( R13) 2, C( =0) R12,
-02(G -C6al kyl), -NH2, - C(=0)NH(R13), -C(=0)N(R13)

- mg gi g a: lp@)n[zy]@e ﬂ@asmpmcgq@nsqu@(te@wm}lg heterqqpq@@em)ampq;g:&-é)heteroatoms
- a
N( G - C4al Ky ‘J)%?(:%%qﬁ%? Oﬁﬁt%@ggﬁ% ‘%H‘b%é |d(yd&ﬁa%fggﬁud? slopliyl acy.
Cof | lt; or oal é(xbétytnte@ior Gﬁaibk@m;e,d -G« Qﬁllﬁ?{(@f Oladhl&mirqbcyaloslkly]s Tglshbﬂtelded)gr
titut C2 5 ti1tut tituted

BEZ‘n‘yf " oriuguneed corSaTon HRMILSE: 4 I B E i G SaRPY - cont & ni ng

03 het er gty aRlIgRkSH ] AMitne 105 rSerd AMOZIALORE eTBOd TERL S, R s
i sopropyl, ert uty H - CH2CH2N(CH3) Z, phenyl,

4-chl or (b‘ph Bﬁi/group)seémayhcd mhhmmnlrfylﬂ atcmhl alazt@kenZtogetther with the N atom to which

5- nmet hyl t hi di | 20[ 001037 |
Some oot e a8 Forefp Yovs iR e it g £y BRE BRI B oL o
N(R13) 2,y 1sN6O.sCRL L 3CO30) N(RL3) 2, - NHC( =0) N(R13) 2,

-N( G - C4al kyl) )R12, NHC(=0) R12, - NH-Cl- C4al kyl - O(=Q) R12,
- N( C1- cmmyll )d(tm@pwmnﬂoodmemwlﬂé(l&ﬁ)@@zl Y1044 rS(sEoNR' amdédi-ments, R6 is

ot T AR R M =5 ] S0LRRI b o e 2 o

- CHZCHS,C( OMGHER”) CH_:Z))N(I?P%,, -N@;}dﬁalkyO)C(' QEES)[Z ommz}:% NGO, enmbodi ment s,

>

R2 is H sone enpod H odi ments,, R4 is H,
hal ogen, NHQNO)NﬁQR i Wapk%lk}’l)@fo)&f, HﬂHﬁéa@ -NH-Coethilspr-oar®xy ;

s o o5y Pl O DR et iy KRGSl -
Cefluoroalkoxy, C;-Csalkoxy, Ci-Cgheteroalkyl, a substituted or unsubstituted C,-

15  Cjoheterocycloalkyl, a substituted or unsubstituted phenyl, or a substituted or unsubstituted
monocyclic heteroaryl containing 0-3 heteroatoms selected from N, O or S.

[00102]  In some embodiments, R' is isopropyl, tert-butyl, -CH,CF;, -CH,CO;H, -
CH,CH,N(CH3),, phenyl, 4-chlorophenyl, benzyl, phenethyl, thiazol-2-yl, 5-methyl-
[1,3,4]thiadiazol-2-yl, pyridin-2-yl, or quinolin-2-yl.

20 [00103]  In some embodiments, R® is -NO,, -N(C1-C,alkyD)S(=0),R "%, -NHS(=0),R "%,
N(R"),, -N(C;-C4alky])C(=0)N(R"),, -NHC(=0)N(R"),, -N(C;-C,alkyl)C(=O)R", -
NHC(=0)R", -NH-C,-Caalkyl-C(=0)R "%, -N(C;-Calkyl)C(=0)OR'?, or -NHC(=0)OR"*.
[00104]  In some embodiments, R® is -N(C,-C,alkyl)C(=0)R'* or -NHC(=0)R "%
[00105] In some embodiments, cach of R%, R?, and R* is independently H, F, CI, Br, I,

25 CN, -OCHs;, -CH3, -CH,CHj3, -CHCH,, -CHF,, -CF;, -OCHF,, or -OCF;.

[00106] In some embodiments, R? is H. In some embodiments, R* is H.
[00107] In some embodiments, R* is H, halogen, -CN, -OH, C;-Cjalkyl, C;-
C4fluoroalkyl, C,-Csfluoroalkoxy, C;-Csalkoxy, or C,-Csheteroalkyl; R® is —
NR"S(=0),R", -S(=0),N(R'*)(R"), -NR'*)R"), -CEONR*)RD), -

30 NHC(E=ONR')(RY), -NRPC(=0)R'?, or -NR"”C(=0)OR'*; R" is C}-Csalkyl, Ci-
Cehaloalkyl, C;-Cgheteroalkyl, Cs-Cscycloalkyl, a substituted or unsubstituted phenyl, a
substituted or unsubstituted naphthyl, a substituted or unsubstituted 5-membered heteroaryl,
a substituted or unsubstituted 6-membered heteroaryl, or -C,-Cjalkyl-(substituted or

-22 -



30 NHC(=0) N(R Co6hal oal kyl, Ci -C6heteroal kyl, C3-C6cycl oal kyl, a substituted
or unsubstituted phenyl, a substituted or unsubstituted naphthyl, a

subst i t utwo 20r1/mssabst i t ut ed 5-menbered heteroaryl, a swoStistuod3sos
unsubstituted 6-nenbered heteroaryl, or -Cl-C4al kyl-(substituted or
unsubstituted phenyl); R12 is G -C6al kyl, G -C6heteroal kyl,

G - C6f luoroal kyl , C3- CBgycl oal kyl , a substituted or unsubstituted phenyl,
2 subst MEBeHE NEHbSR | 16 elstlagHE hgiheteroskns Cr-Calleerodkyusubst i t Ut ed

b l it : i. - : .
TG Gl R T S A SRRy IR Fied B PRt Rl 1
or R12 andbditdedontuisabitedct dcidyd asabrithicdbomabstitied@rmtogacthacterdaiyl, t he N

atomto whjch they are attached to forma sufastjtuted o nsubst it uted
C2- cehepér@c%tll@;(&@asvmfme@ﬂ i ERAEP SR rentler R Ay o R ARy . - oy

G - Cdal kyhohefho %fshﬁﬁg!wﬁbﬁ%{re tekdi to%fﬂef‘%tﬁ%é(ﬁ)%}(om%wgch% 0 %¥Machb0109] I n
sone enbodi nents, R' is G -C6al kyl,” G -C6hal oal kyl, C3-Coécycl oal kyl, a
10subst it¢ forech sbstunsdhvs unsubsedtqHen§/ihcteoocycloalk@ial kyl - (substituted or

“oro, S AR emieenes 1 s oF. SRS IR 6 e Cogityobitaar ¢
some enpgfl|f@atksxy, 8t iGakbxgbal kyl , G - Cehet er oal kyl, GCi - C6f | uor oal kyl,

C3- C6eycl oal kyl, a substi tut ed_PgA‘ unsubstituted phenyl, a substituted or
unsubst i[QU10¥d 1BiIemeydmbodiments, RCa sl GayCsaflelbtfsit¢ thatoatkybrCsnblotlkylited

PRIy suRbasPor fe st b O aF L PR RS R S sy
- NRL3C( #)1R12, Brsonl¥RESIFIAREZ is HOP 1A B BrnCxHe -eHhedHyERL, SCHR'HY, S

C - Co6al kyl , G -C6hal oal kyl, a substituted or unsubstituted phenyl, or
_G -Malcﬁﬁz,(CsFubsQWEz,@a-(a@Funsubstitut ed phenyl). 20[00114] I n some

N e e N
enbodi MEhtGeydRbalkpl, a NREEOEetD)rRbRubsi00dd fengl, acubsteubd di wsnbgitutRl2 i s
G- (1}53al %%lrllz’yl,%?l’r_-gqagngl?ésﬁlehﬁﬁutgd osrullljnssh- sttilfllgtgg pl?ernyl); R" is H or —CHs.
[00112]  In some embodiments, R® is -NR'*S(=0),R"%, -N(R'*)(R"), -C(=0)NR'*)(R"),
-NHC(=0)NR'*(R"), -NR"”C(=0)R ", or -NR"”C(=0)OR "%
[00113] In some embodiments, R'is C,-Cealkyl, C;-Cghaloalkyl, a substituted or
unsubstituted phenyl, or -C,-Caalkyl-(substituted or unsubstituted phenyl).
20  [00114] In some embodiments, RYis F, Cl, Br, -OCHs, -CHs, -CH,CHs, -CHCH,, -CHF>,
-CF;, -OCHF,, or -OCF;. In some embodiments, R*is -OCH;.
[00115]  In some embodiments, R® is -NR'"? C(=O)R12.
[00116] In some embodiments, R'? is C,-Cealkyl, Cs-Ceeycloalkyl, a substituted or
unsubstituted phenyl, or a substituted or unsubstituted benzyl.
25 [00117] In some embodiments, R s —CH,CHjs;, -CH(CH3),, -C(CHj3);, -CH,CF;, a
susbtituted or unsubstituted phenyl, -C;-C,alkyl-(susbtituted or unsubstituted phenyl).
[00118]  In some embodiments, R'? is ~CH(CH3)s, -C(CHs)s, -CH,CH(CHa),, -
CH,C(CHs;)s, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, a substituted or
unsubstituted phenyl, or a substituted or unsubstituted benzyl.
30 [00119] In some embodiments, R'is —CH;CHs;, -CH(CH3),, -C(CH3)3, or -CH,CFs; R"
is .CH(CH3;),, -C(CH3)3, -CH,CH(CHs;),, -CH,C(CHs)3, or a substituted or unsubstituted
phenyl; R" is H.
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unsubstituted phenyl, or a substituted or unsubstituted benzyl. 25[00117]1n
sone enbodi nents, R' is -CH2CH3, -CH(CH3)2, -C(CH3)3, -CH2CF3, a

susbti t utwo 20r/uamssabst i t ut ed phenyl, -G - C2al kyl - ( susbt PCutuSA010/043598
unsubstituted phenyl). [00118]1n sonme enbodi nents, Rl12 is - CH(CH3) 3,
-C(CH3) 3, -CH2CH(CH3)2, - CH2C(CH3)3, cyclopropyl, cyclobutyl, cyclopentyl,
cycl ohexa/l , a substituted or unsubstituted phenyl, or a substituted, or
unsubst iQU2Yd bereyie.cndedooat R is Edrk -@ebodCiermttsOGR: Rs is €l ERg; R
-CH(CI—%X_%_, ngg—@sqs r -CH2CF3; R12 is -CH(CH3)2, -C(CH3)3, -CH2CH(CH3) 2,
- CH2C( )C\ls(, >a substituted or unsubstituted phenyl; R13 is H WD

2011/ 014608 20CT/ WSBhEAntbdd bR, BRLIDP] tcocmonmtgyvnodisnBAstertR4 is F,

R L i A AT ey 0120
but yksul,tany d‘ﬁia‘?ﬁﬁ%f)e?ﬁiéﬁ%%c@%ﬁé%l@ XA, gihlﬁ’rgﬁa%@]){tﬁ&[l& B?&ep&@f‘e”s%l%le‘, %ﬁgﬁ,tdh@ y- phen

yl} -acetic bacid, armaceuti c acceptabl e salt, phar eutically
accept abhezecfol vat e, or prodrug thereof [00122]In sone enbodi nents, the DP2

t i St i i th t t f E | ),
phar oo ERET T et gEa e DBne e8I b LeCuRaBhe S8 ot o,
N- oxi de str@tufel A Hordufa TENE PharmBOSNRAaIy £ddeftdb R aRIphERhBelidcalll labdepines i n,

solvate, N-oxide, or prodrug thereof:

10 Formula (IIT)
wherein,
cach R' is independently selected from H and —CHs;
each R* is independently selected from H, halogen, -CN, -OH, -OR"%, -N(RB)Z, C;-Cealkyl,
Ci-Csfluoroalkyl, C;-Cefluoroalkoxy, C;-Csalkoxy, and C;-Csheteroalkyl.
15 RCis selected from halogen, -CN, -NO,, -OH, -OR"?, -SR"?, -S(=0)R "%, -S(=0),R"?, -
NHS(=0),R"?, -N(C;-Cgalky])S(=0),R "%, -S(=0),N(R"),, -C(=0)R'?, -OC(=O)R"?, -
CO;R"”, -OCO,R", -N(R"),, -C(=O)N(R"),, -OC(=0)N(R"),, -NHC(=0)N(R"),, -
N(C1-Cealky)C(=O)N(R"),, -NHC(=0)R "2, -N(C,-Csalkyl)C(=0)R'?, -NHC,-Cjalkyl-
C(=0)R', -C}-Caalkyl-N(R"),, -C-C4alkyl-NHC(=0)R "%, -C;-C,alkyl-NHS(=0),R ", -
20 NHC(=0)OR", -N(C,-Cgalky)C(=0)OR"?, C,-Cgalkyl, C;-Csfluoroalkyl, C;-
Csfluoroalkoxy, C,-Cealkoxy, C;-Cgheteroalkyl, a substituted or unsubstituted
cycloalkyl, and a substituted or unsubstituted heterocycloalkyl;
R' is —-C(=0)R", -C(=0)OR", or —C(=O)N(R'),;
R is C-Cgalkyl, C;-Csfluoroalkyl, Ci-Csheteroalkyl, or a C3-Cscycloalkyl; or
25 R' is a substituted or unsubstituted aryl, a substituted or unsubstituted heteroaryl, a
substituted or unsubstituted -C;-Cjalkyl-aryl or a substituted or unsubstituted -C;-
Caalkyl-heteroaryl;
R" is C-Cgalkyl, C;-Csfluoroalkyl, Ci-Cgheteroalkyl, or a C3-Cscycloalkyl; or
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each Rl is independently selected fromH and -CH3; each RA is independently

selected fromH, halogen, -CN, -OH -0R12, -N(R13)2, C, -Co6alkyl,

Cl - C6f | uowoabkid1458Cl - C6f | uor oal koxy, C - C6al koxy, and CPCCTaiset1enaambky! .

15R6 is selected from hal ogen, -CN, -NO2, -OH, -0R12, -SR12, -S(=0)R12,

-S(=0) 2R12, - NHS(=0)2R12, -N(G -C6al kyl ) S(=0)2R12, - S( =0) 2N(R13) 2,
-C(=0)R12, ;0C(=0)R12, - C02R13 -00O2R13, R13) 2 - C(=0) N(R13) 2

- 00( =0) N( 3 3)i9a suhﬂﬂtg(teﬁmwm@}@ted ary, @submmtreér Py @(sabgtm?déytzroar)ﬂuﬂ =0) R12,

-N( G - Coal kyl Aal : ) &

-G - C4al kyl - ﬁﬁ@@%@@%ﬁy@%&é@%%%g}m%%ﬁ&@%@@z €

-N(Ci - Coal kyIQﬂkyDl)@Rﬂ)&yl;C, - C6al kyl, C, -Co6fl uoroal kyl, d C6fl uoroal koxy,

Ci - Ceal koxy, g Cah al kyl, a substitute u stl ted | oal kyl ,

and a subs%cwﬁ S mergreat £ GRefl 1@%%%&% ﬁa@ ete@@ f

- C(=0) OR15, @, d%::f}clbé\lk grmkgr%ug ’afta(,\:ﬁlf g&@{h%%hﬁﬁéhv atGm a@@ﬁ@eﬁ’fdﬁ%{ﬂéyl or a

C3- Coeycl oal kyl 5 or 4 Is a titute unsubstituted aryl
substituted (mtluhs hba;bmttumélabmbeﬁamanymedao $arbsan cnp]toealllywubsmsltﬁdst i t ut ed

RIS s G CoRP el RRY st by RIeRsh M o GG, Ci e Trordalky]h 1 021

C3- Cocycl oal kybstit@Ed oRiRubsiit@cd h'ﬂ%ta' dubitate@or URBESIH WeRFbAYIYL, a
substituted or unsubstituted hetéroaryl, a substituted or unsubstituted

- Gi - C4al ky! - anbstifuted omunsubgititeditedCalkysydbetd substétedoa igubstigtedr-bar y ;
eacq R16 is 'C{;dlﬁ}l‘?h(%eern“}' H, -CN, G -Co6fl uoroal kyl, G -C6heteroal kyl, or a
cycl oa 0 ’ groups attached to the sane N atom are taken
Eseycl oal TP " RL6 hed h N k

t Oget her Wk Hs & bigbsbikuaddosm ineubMited ey sabgitabd achedbitiuke hblcaargpi i onal |y
substituted heterocycl oal kyl; or each R16 is independently

H, G - C6f | uor éalvsmlwe ar Wisnbttityted da-Grallgendsen a wbsiuisdyr unw@@%é%i. Cut ed or
unsubsti t ut e% leﬁé?&ro%{}r & substituted or unsubstituted -G -C4al kyl-aryl,
or a substltute unsubstituted 10C4al kyl -heteroaryl; R' is a substitut ed
or unsubstRt'us €¢Caslyyl, Ca-Csheisalkyluded,-O¢hctmsalkglt i t ut ed het eroaryl, a

cnsdbst f00Pad - Bromesteines sroatyls Fdrign <N Or L ahgh €
Cyfluoroalkyl, C,-Cyfluoroalkoxy, or C,-Cjalkoxy; RCis H, halogen, -CN, tetrazolyl, -OH,
-SR"”, -S(=0)R", -S(=0),R"?, -NHS(=0),R"?, -C(=0)R"?, -OC(=0)R "%, -CO,R", -N(R"),,
-C(=0)N(R"),, -NHC(=0)R"?, C,-Calkyl, C,-Cafluoroalkyl, C;-Cqfluoroalkoxy, C;-
Calkoxy, or C-Csheteroalkyl; R' is -C(=0)C)-Caalkyl, —C(=0)C;-C4fluoroalkyl, —

20  C(=0)Cs-Ceseycloalkyl, —C(=0)(a substituted or unsubstituted phenyl), —-C(=0)(a
substituted or unsubstituted 6-membered heteroaryl containing 1 or 2 N atom), —C(=0)C;-
C,alkyl-(substituted or unsubstituted phenyl), —C(=0)-C;-C,alkyl-(substituted or
unsubstituted 6-membered heteroaryl containing 1 or 2 N atom), —C(=0)C,;-C,alkyl-O-C,-
Caalkyl, —C(=0)-0-C;-Caalkyl, —C(=0)-0-C;-C,alkyl-(substituted or unsubstituted phenyl),

25 —C(=0)-NR'°C;-C,alkyl, or -C(=0)-NR'°C-C,alkyl-(substituted or unsubstituted phenyl);
R is C-Cyalkyl, C;-C4haloalkyl, C3-Cscycloalkyl, or substituted or unsubstituted benzyl;
R'? is C-Cyalkyl, C;-Csheteroalkyl, or C-Cafluoroalkyl; each R" is independently selected
from H, C;-Caalkyl, C;-Csheteroalkyl, C,-Casfluoroalkyl, or substituted or unsubstituted
benzyl; R'® is H or C,-Caalkyl; where each substituted phenyl or substituted heteroaryl is

30  substituted with 1 or 2 R, where each R® is independently selected from halogen, -OH, C;-
Caalkyl, Ci-Cafluoroalkyl, C;-Cafluoroalkoxy, and C;-Cjalkoxy.

[00124]  In some embodiments, R'® is —C(=0)C,-Caalkyl, ~C(=0)C3-Cscycloalkyl, —
C(=0)C,-C,alkyl-(substituted or unsubstituted phenyl), —C(=0)-C,-C,alkyl-(substituted or
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C6al kyl , G -C6hal oal kyl, or G -C6heteroal kyl. 15[00123] 1 n sone enbodi nents,
each RAis H, halogen, -CN, -OH G -C4al kyl, Cl- CAfl uoroal kyl,
C - C4f | uovoabkionyss7or Ci - C4al koxy; R6 is H, hal ogen, - CRCTiuSRo1anedsys, - OH,
SR13, -S(=0)R12, -S(=0)2R12, -NHS(=0)2R12, -C(=0)R12, -0C(=0)R12, -CO2R13,
-N(R13) 2, C(=0)N(R13)2, -NHC(=0)R12, C -CAfl uor oaI kyI G - CAf | uor oal koxy,
G - C4al kox or G- C4het er oal kyl ; Rl is -C(=0 I

- C( =0) cynﬁybrstlw&dcﬁammbered hetyoyasp)) aontasey & (05 |N<9/qorn) @(-é%((érCsxfbglﬂwt uted or

bst syb L, 6- menmber ed
et er oal 1 ERES Miid R TR A M Ot IR & e T ed or
gnsuﬁts)t iuhfjﬁtﬁﬂt{up:’(d@i&h?l) CE =0)-G - :CLJZaI kélgi\l(stjbrs’r;l tuted or unsubstl tuted

menber ed he eroary containin or :

0 al0033| ki sente; gnts, 55\C(G 'éﬁ?ilﬂﬂ TC(=O)C3 -Cecycloalkyl, —
C( ) ) - & @éﬁﬁlﬁiﬂtﬁt@%ﬂ 3e EE§ Et@%‘t(eag)h Hbg{L : ﬂ‘bﬁltéd’ or substituted
C( 0) ngzlzi or -C(= Igleﬁ(\]ﬁ Qalgzjj‘:ﬁ? tltute or
unsubst ictmemblerpdh hctytopryl Rbhtlamlngll o2 Sabdtky, -C(EED)- O4651]z<§s.1bk1yﬂuted or
C3- Céecycl oal bst bst ted is -1
G o e Bl B € e ST P R Bt
sel ect ednfbb@mddts, R1* 1@4@'(45@} @}hﬂ@‘ﬂh@(e()g@ @Xdyclo@kg:‘lg a@ﬁl t‘sﬁbstltﬁtred

substituted or unsubstltute benz wher e each

subst i t @t easubkenied pbmﬁhbﬁ(r@lr@eGHb\éQU@S@at@ﬁlor |HQSL®@@mtﬁitphtew1éd>r wWFOE or 2
RC, d ted f C4al kyl ,
5 e e P A 5 AR R o s, S

errbodl mﬂHZ sutEéhtutéd oﬁmab@tut@phdmyl) In G470 > BoGary6| REliKYL(=0)CH;, —
C(=0) C1- CZ substituted or unsubstituted phenyl)
_¢(=0) - @3, cS{RicvelapinybrC(H) GbOG s 2587 6ENCHROSTH U598

R Y RS ST B Ay .
- C( =0) - NRL6CH, QAEHK yIO(I$1i%t i CHt, e6HeC Hun€th s CHiFult -€ 8, phany-O)CF;.
15 [00127] In some embodiments, R® is H, -CF3, -CO,H, Br, -NH-C(=0)-CH3, -NH-C(=0)-
OCH3;, -NH-SO,CH3, -SCH3, -SO,CH3;, -NH-(C=0)-CH3, -NH-SO,-CH3, or -C(CHj3),-
(OH). In some embodiments, R%is F, Cl, -CHs, -CF3, -OCFs, or -OCHs. In some
embodiments, R° is -CFs.
[00128]  In some embodiments, R' is C,-Cealkyl. In some embodiments, R'"is -
20  CH,CHs.
[00129]  In some embodiments, the DP, receptor antagonist is (5-{2-[(N-
benzyloxycarbonyl-N-ethyl-amino)-methyl]-4-trifluoromethyl-phenyl } -pyridin-3-yl)-acetic
acid, or a pharmaceutically acceptable salt, pharmaceutically acceptable solvate, or prodrug
thereof.
25  [00130] In some embodiments, the DP, receptor antagonist is a compound having the
structure of Formula (IV), pharmaceutically acceptable solvate, pharmaceutically acceptable

salt, N-oxide, or prodrug thereof:

RB O
\ 1] 12
R? N—'ﬁ—R
O
RA
[ T
RA / N
\
RA R1
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[00125] I n sonme enbodi nents, Rmis -C(=0)C -4al kyl, -C(=0)C3-C6cycl oal kyl,

- 5C(=0) CH2- (substituted or unsubstituted phenyl), -C(=0)-CH2-(substituted
or unsubswoOtotd4B7nmenber ed heteroaryl containing 1 or PCNUSR@0)43598
-C(=0)-0-CH2- (substituted or unsubstituted phenyl), or

- C(=0) - NHCH2- (substituted or unsubstituted phenyl). In sonme enbodi nents, Rm
is -C(=0)Cl-Aal kyl, -C(=0)C3-Co6cycloal kyl, -C(=0)CH2-(substituted or
unsubstituted phenyl), -C(=0)-0- CI-VPI(‘%’E?OéWtut ed or unsubstituted phenyl),
or 10 NHGH lI(substltut ed or unsubstituted phenyl). In sone enbodi nents, Rm
is -C(=0)- ‘CH2- (substituted or unsubstituted phenyl). In sone

enmbodi nmdt@Ll R 1i'sis CHGAKEHIS is COLHOMCHATHB;-Cx41kM) cycl gpr opyl , )
C(=0) CH2 0 00126 n SOne i s, each RAis
i ndepen&%‘??’t ﬁl%@@‘é’é&%‘ %géﬁf@d%@m@ Lal%en,]r N.-Qby CL&?M@% - OCH2CH3,

Oma@g Cl-%l%roa‘lgéﬁfan@@dqg%ﬁgﬁf 15[ 00127] I n some enbodi nent s,
R6 |s H - , - NH 0) -NH C(=0) - OCH3, - NH S02CH3,
- SCH3, @QHH&‘ CH&IH—(C—O) CH3, -NH S02-CH3, or -C(CH3)2- (OH). In sonme
errbodl Rg:lé%r 0 -CH3, -CF3, -0CF3, or -OCH3. In sone enbodi nents,
R6 is - [ ]akﬁ(’sorre enbodi nents, R' is G -C6al kyl. In sone

enmbodi n?{ﬂﬁ C R sallgl, C@@Jﬁi’d?cglﬁf[l ¢0@911%93r6d1ky‘40m01ﬁ{6a@ﬂy SRAtiRed Og DP2

receptor antagoni st 1Is -

benzyl oxycanbongalkN &t ¢ptional ﬁ@)ﬁtlﬁvéqdl“ﬁyﬂ} amjoptrania|ly ewltibtted/hetgrnamylap

onar hacout Tiian Y Shos iy GRS BRAH iRyl SRSER D2 66 some

enmbodi rrentlﬁhenfyher BPapt[cﬁ@Bp&wsuamé@@rc6an<yl-aetaro@1@r1pound having the structure
of Formul a g phar maceut i cal l,y. accept abl e sol vate, pharmaceutically
al t

accept a3 N Mg gnghediragnts Ro %Sdé; Copbipbom:optippg hjukstitpigyl DRpHe, RL is
L SOt SR AR B 0 A
5C6f | uommambkyl , Ci - C6f | uor oal koxy, and G - C6al koxy; R2 is H or

15 [00132]  Insome embodiments, R' is an optionally substituted phenyl, an optionally
substituted naphthyl, an optionally substituted monocyclic heteroaryl containing 0-3 N
atoms or an optionally substituted bicyclic heteroaryl containing 0-3 N atoms.

[00133]  In some embodiments, each R™ is independently selected from H, F, Cl, Br, 1, -
CN, -OH, -OCHs;, -CH;, and -CFs. In some embodiments, each R*is H.

20  [00134] In some embodiments, L'is —CH,;-, -CH(CH3;)-, —C(CH3),-, or -CH,CH,-. In
some embodiments, L' is —CH,- or -CH,CHj,-. In some embodiments, L'is —CH,-. In some
embodiments, L' is -CH,CH,-.

[00135]  In some embodiments, R'? is a substituted or unsubstituted phenyl, where if R"?
msM%ﬁmmdﬂwanisamMHMedwﬁh1or2g@mﬂsdedaiﬁmnF,CLBLL-CN;-

25  NH,, -OH, -NH(CHs;), -N(CH3;),, -CH3;, -CF;, -OCH3, and -OCF;. In some embodiments,
R'? is a substituted or unsubstituted phenyl, where if R'” is substituted then R is
substituted with 1 group selected from F, Cl, Br, I, -CN, -NH,, -OH, -NH(CH3), -N(CH3), -
CHa, -CFs, -OCHs, and -OCFs. In some embodiments, R'? is 4-fluorophenyl.

[00136] In some embodiments, the DP, receptor antagonist is {8-[(4-fluoro-

30 benzenesulfonyl)-methyl-amino]-6,7,8,9-tetrahydro-pyrido[3,2-b]indol-5-yl } -acetic acid,
(R)-{8-[(4-fluoro-benzenesulfonyl)-methyl-amino]-6,7,8,9-tetrahydro-pyrido[3,2-b]indol-5-
yl}-acetic acid, (S)-{8-[(4-fluoro-benzenesulfonyl)-methyl-amino]-6,7,8,9-tetrahydro-
pyrido[3,2-b]indol-5-yl}-acetic acid, or a pharmaceutically acceptable salt,
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R3 is Hor G -GC6al kyl; R12 isCo6al kyl, G -Co6fluoroal kyl, C -C6heteroal kyl,
an optionally substituted C3- Ci ocycl oal kyl , an optionally substituted
aryl, an wpt2oormahisy substituted heteroaryl, an 10opti on&Cryussubssispbait ed
-Ci - Cbal kyl -cycl oal kyl, an optionally substituted -C i-C6al kyl - phenyl, or
an optionally substituted -G -C6al kyl -heteroaryl. [00131]1n sone

enbodi nents, R12 is G - C6al ki:\Sa’p an optionally substituted phenyl, an

opt i onamhm%tqailmw@pwamo ¢, opprogpigapeicah anispme g anisd theeddBr oar y |
cont ai ni, [ tionally
subst 1t (ReBE BRI LA BB AT oy 69 40 SRR | D

substi tq@pﬁdo[ﬁmab]er)ﬂdlﬁeylhetmcmar@{br Epl‘nirmalemgaﬂ)y Acchptablernssltor an opti onal |y
substituted bi cyc iC het oa cont ai ni -3 N atom;‘b [00133] I.n_sone
enbodi mPAENACEHIR lmcqegtai [?QS@E)éFFdQFIPII H%F%P%dnfsp%em ORmenfs, ll§rDP , - CN,
-OH, OQ—% 20[ 00134] I n
sone enbo Ptﬁé%ﬁggmﬂﬁ% QSF%—&(h m&%%@%?&ﬁlfﬁglwt@@%&% 6(’3&%?]42- In sone
enbodi meettahyddoipyirglof CH2]indel-5-@H2ECkZe acid,ror sqrimermearouiddatiy atesptdble $adt, - CH2-. I n

Sobet [T R R BedPre Ry POt E R e ol R 1 P hen R12
i's subs trécteidfo@g%&ﬁstls %—% %4-@1‘1!1@1?0 %Z@ﬁsﬁ%ﬁ&ﬁgﬁeﬁyl gmnogzg ¢ 9-tet§a\ﬂ1ydro-25

NH2, - OH, I n sone
embodi rr@ml,d,O[Smlﬂmdylé }éhﬁsettmaqtdedr @phmg@gmaltlm@@ptphl@wylt,, where if R12 is

sub ituted th 218 bs ut ed oup selectedfromF a, Br,
%EJN phptc O yaf\ﬁﬁ?@%} k‘fc&ﬁ%‘jo mqh?fﬁgf “OcH3, and -0CF3. In

sorre entpedzment SAnﬂ&nblﬁat{Jonfdﬂim Qj@h?@&éscrﬂb&ﬁblﬁ% fcn tﬁ@{?@i@@b@ﬂémams, t he
DP2 receptor antagonist is - uor o-
30benzeﬁ@%tﬁmpk?f‘ﬁdll)ef%twpuﬁ}ﬁuﬁ ﬁBeczﬁ@tlgnt FORRMPdrsEbPiredothgreof HFi ndol- 5-y1

Ury (5 ELOTFEiors SHUsg LS IR PIS et e M IS8 SoPB8 et r anyar o- pyr 1 dof

3, 2-b] i meba38]5- Wl spmeatefodimans,dhe DP; receptor antagonist compounds are included in

(3 5 Moy oz ansul Leny il meL T8, 8L ahyr ooy df 3
pharmaceutically acceptable solvates. In some embodiments, the DP, receptor antagonist
compounds are included in the formulations described herein as pharmaceutically
acceptable salts. In some embodiments, DP; receptor antagonist compounds are included in
the formulations described herein in free acid form or free base form.

20 [00139] In some embodiments, the DP; receptor antagonist compounds described herein

possess one or more stereocenters and each center exists independently in either the R or S
configuration. The compounds presented herein include all diasterecomeric, enantiomeric,
and epimeric forms as well as the appropriate mixtures thereof.

Combination therapyv

25 [00140] In one aspect, pharmaceutical compositions and methods disclosed herein
include an additional therapeutic agent. In one aspect, the additional therapeutic agent is a
therapeutic agent other than a DP, receptor antagonist compound.

[00141] In one aspect, the ophthalmic pharmaceutical compositions disclosed herein that
include a DP; receptor antagonist compound are co-administered with (either separately or

30  in the same formulation) a therapeutic agent selected from: antibiotics (e.g., polymyxin B
sulfate / bacitracin zinc, polymyxin B / neomycin / gramicidin, polymyxin B/trimethoprim,
polymyxin B/bacitracin, fluoroquinolones (e.g., ciprofloxacin, moxifloxacin, ofloxacin,

gatifloxacin, levofloxacin), aminoglycosides (e.g. tobramycin, azithromycin, gentamicin,
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pharmaceutically acceptable solvate, or prodrug thereof. In sone

enbodi nents, the DP2 receptor antagonist is

{8-[ (4-fIwonotimamsenesul f onyl) - net hyl - am no] - 6, 7, 8, 9- t ePcalusdo10pyIsOEI0O[ 3, 2- M
i ndol -5-yl}-acetic acid, or a pharmaceutically acceptable salt,
pharmaceutically acceptable solvate, or prodrug thereof. In sone

enbodi nents, the DP2 5receptor antagonist is

(R) - { 8- Frghmmysing bisatiadmke sufi-Fongal YAeeats iR amphefprign B, gitgueonazole,
tetrah -pyridol 3, 2- M ndal. - & - ' i i
R e T R T

y acce €S0 or
| n sone pesdnadione at&atef loecpb¥ddor @elapier padhiagione sddium phosphate, prednisolone
(S)-{8-[(4-fluoro-benz nesuILonyl)-nethyI-aniq%%-GhY, , 9-t et rahydropyri do[ 3
, 2- M nddpdismy smexelaps. duosgracthepne; agotpte ) Benspieiaidal pyti afpegsais(c-g-

10phar mgﬁéf&ﬁa%9ﬂt«1ﬁyro?a<e%%&1@inﬁné,%m&lgc,%clgfea% T&]tgnﬁrﬂ,q{e%&&ac &&Bﬁe%rahﬁﬂef,

conbi nation of e groups described above for t various vari ables 1's

cont enplkatoifenHeneiate); Fitrhaughmgs (¢ hecrsphstifd dfitmante, gopapdnahylreciietidd, uent s

t hereof are ch n b ne, skilled . in the field to provide stable .noieties
and comSBUAES Hob AR e b¥rachitndtRrsiie fuime D RpablsiE e B SYbni st
conpoundsdagdtind, AeHRRL)! 41 H@ag&isfts%rggla?irdc%sdiﬁ@,&ﬁﬁﬂd@ﬁﬁna%ﬁﬁmapﬁﬁt); beta
pharmaceutical ly acceptabFe salts, and/or pharmaceutically acceptable

sol vat edlockers¢oge betakaldi nsinechlorideelepplunoéad dydrochlentdageoritalo! kyshigadlerdls, ar e

i ncl.uded in the for atjons.de i_bed herein_as armaceut.i.cal

ncoebt by pioL SR BERThRET aRE *Ledl BIRATRE SN [spounas
are i nchuideslainfict h&zblamiad, atdtdandasE mikad (ber, atdtylcholfneetloied formor free

base form 20[00139]1n sone enbodi nents, the DP2 receptor antagoni st.
conpoundshaikiephatplk gros@elnAing 638 e §3vaprest.JHMAPPEOss l@pryERTh: @pld-apgigearel
cent er i i V| I ) i ion.
compoundiit Gk REAFAEBIbI, Bebbibfi Vool GRS B Pl
epi ner i ctabilizos (ag., Medokamilctthenapgmiap,icddeomibdodives cidraslentodiombi nat i on

t her apy 25[00140] 1 n, one aspect., ph ceutical co sitions and nethods
di séPoséﬂT&f@Eﬁé‘i I?gtﬁ‘%%’éll‘“})d@_’c p%l&%@f@f‘gﬁotpﬁg? @ﬁeulﬁog@p goritLO TRIBi as pect
the addTﬁMﬁ“ﬁhﬂﬁ@?E&ﬁ&Hﬁh&léﬂ%ﬂkmb§a%PEP%&%@&H&K@g@@?ﬂPDQ% fort han a DP2

receptor antagoni st conpound. [00141]In one aspec he ophthal m c
phar maceuotagembtsponposi ti ons di scl osed herein that include a DP2 receptor

AR T Rt ey SR A e AR M
pol ynyXiherekh Sothprdigs; 4 DPREdct O hita@inig coMpbutilark Bo-BdmiliQ@e™Y Gith (citkkram ci di n,

pol ynyxin B/ trinmethoprim_ polynyxin B/ bacitracin, fluoroquinolones (e.g.,
ci prof | exeeitely ok thielsamg domulafang sa entibioti t Antititaesiinclude bof 4roratclimited

paci t oty Rvg fger UL Ao YN ALRRNE Bor 3R A iy Bl ™ '

f | uconaBirgnctNePring, PodAny 6 B/isdcRFa0ind flasioquinbfdnagmet. adiproflgesdis (€. 9.,
fl uoronet hol one, acetate, prednisolone acetate, |oteprednol etabonate,
predni s MHEOasH; afepEs priElexaciyy kynflawconanipaglisqsides fegdpbiaycin,

fIuorong%ﬂghg&gmgggﬁghﬁhieggmb§&g&gtggﬁaéﬁgi-inflannatory agents (e.g.,

25 [00143] In some embodiments, the ophthalmic pharmaceutical compositions disclosed
herein comprising a DP; receptor antagonist compound are co-administered with (either
separately or in the same formulation) an anti-fungal agent. Anti-fungal agents include, but
are not limited to amphotericin B, intraconazole, fluconazole, and voriconazole.
[00144]  In some embodiments, the ophthalmic pharmaceutical compositions disclosed

30 herein comprising a DP; receptor antagonist compound are co-administered with (either
separately or in the same formulation) a steroid anti-inflammatory agent. Steroid anti-
inflammatory agents include but are not limited to, betamethasone, prednisone,

alclometasone, aldosterone, amcinonide, beclometasone, betamethasone, budesonide,
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5 nepafenac, ketorolac tronetham ne, bronfenac, diclofenac sodium

ket orol ac tronmet ham ne, ketotifen funmarate); antihistam nes (e.g.,

enedast i odnfunredsat e, ol opat adi ne hydrochl ori de, epi na®CIrNS20HQD43598

azel astine hydrochloride, ketotifen furmarate); antivirals (e.g., acyclovir,
vi darabine, trifluridine); alpha agonists (e.g., apraclonidine,

bri nmoni di ne, bi mat oprostg; beta bl ockers (e.g., betaxol ol hydrochloride,

| evobunéicisoniglerdelittasel, globetaganceelpenrtaign: slonrcdpold eortis@iveeqrfivaddl ol , ti nol ol
mal eat e, ki I ] I ; honj se.Jobihitars (e.g.,

brinzol g%h%$%o¢e§§@§%%8, }Og%ég%%ﬁ%g’meg%?&gyﬁg%%’ §%§°? gé.%{.o?lg’ac etyl chol i ne

chl or i deecxaehbisbhqpliddredonepdifist@gl@arddifsipfenae, flidavpe oidroduirtimnhopr ost ,

| at anoprost); anti-angi ogenesi s ents (e, g., pegaptani b sodium .
rani bi zdREEXYGeHe thﬁeqfﬁwﬁgﬂ%om@e% ﬁaq_t@}ﬁ Cw@mdesﬁmmnzer s
(e.gs, 'f@@@&&?d%&? ﬂh&%ﬁ?&ﬂl%ﬂe{) ﬁu%é}ggﬁ&rfﬂg%r]%dn?&ﬂ%,Lﬁﬂtic%d?i'gpf’o}ﬁﬂ([)@cﬂ%'l,um

15pem rol ast potassiun), cyclosporine, eukotriene nodul ators (e.qg.

5- LO i nhilsirtoords, hdtoRtasanei hydrocorcmmpeurisgsl, hy dwkatisorerrecp@rept or ant agoni st
(e.g. sLTi receptor antagonists 00142] I n .sgne enbodi nents,. t he

ek (B N R S At S R SR ST
recept O FARRIkSIbn& %H_@l@;ﬂ?@dﬁi@@loﬁ@ a@PBhditb, Theh&dsoie trtrobRl pliemcROsmRAr at el y
or in the same fornulation) an antibiotic. Antibiotics include, but are not
| i m t ed prasinpelrbatgy piadnBorepicdnigolong atnexokmicntixicatol, peanyamolpre, Bnd neomycin /
ar ar{ioci %iorl!)’ agoll ynyxin B/trinmethoprim polynyxin B/ bacitracin,

f 1 uoroqui ngf Pes (e.g., ciprofloxacin, noxifloxacin, ofloxacin,

gati fl oxeuaus), |ewmebdecananidihent@Mhd@dithEosd siRsmi®@ubcal copasiieiddisclosed
azithromycin, gentamcin, erythromycin, bacitracin). 25[00143]1n sone
embodi nBAte carprising RRp FiceptphaH it comapundorp ee e mangcif sethidsilerher ei n
conpri si . I i [ ¥: - 1, W t h

(oi {ner “QanReliee i B RRE o AR Hbn ORI A R R R R T PSR

Ant i - f ulNPAIDBdReitde, bocdrodet lirhited @t ecpaddnat, ketdreldce tlwomfigact dclbfeinac, B,

i ntraconazol e, fluconazole, and voriconazole. [00144]1n sone enbodi nents,

t he 'dphtRRIYRG kﬁﬁ‘?&%%ceuti cal conpositions disclosed 30 herein conprising a
DP2 recqgfi9f) ankaQafi iboafiRRd itk Gkt 4 At &haEAdoMbb bR ifesscd
separately or in the sane fornmulation) a steroid anti-inflamuatory agent.
St er oi d harein eamfrisarg@ab8s yecapgtenssagancdt admpowitd ae eo-adnidisteictd edtht (either

bet anet hasone, predni son al.cl onet asgne, al dqst erone nci noni de,

becl onetdubHEY BEt DirstRAsRBItsaaR ARtim g dF S0P akotEB et asol

cl obet asaiifistafmiRE hdl@d O B8 ar€ hORITRIAPb, afiflekdndRNBitenifblk] Makalne, Sefkagacort,
deoxycorticosterone, desonide, desoxinetasone, desoxycortone,

dexafret hedwiene, drdmplcasemenc, eitirizinee lvetamginedefldtirmmed ellpwhetiraniner ol one,
fl udroc i e, udr 11de | t asone, flunisolide, fluocinolone
acet oni cgi[ee,%agﬁﬁed ¢ ?"énﬂozﬁl%d g&%ﬁ%&%&d %P’ Plfoill,eﬁg&l }1%,0c ggbﬁ?%ﬁa%lﬁrgé,’ f1 uor orret hol one,

f | uper oldegtarboktheRyieeHtadied) dox§lhmirel disfieinddnel EBASEd, apinadtimk Cdf@inizGhe,

hal onet asone, hydrocortisone/corti sol drocortisone aceponate,

hydr ocorfeiodehdinsubelspatzne, h@iaﬁ%eolpfqtaéﬁ%b Peeshastine, Miglasnedneuitaggear ysone,
o g RS 0k ke T WL e ngnl o oo
t i xasor podmethazi@ytdrfenbhdine, tripegidnnamine, temelastine, trimeprazine, and triprolidine. In
some embodiments, antihistamines include, but are not limited to, emedastine, olopatadine,
epinastine, azelastine, ketotifen.
[00147]  In some embodiments, the ophthalmic pharmaceutical compositions disclosed
herein comprising a DP; receptor antagonist compound are co-administered with (either
30  separately or in the same formulation) an antiviral agent. Antiviral agents include, but are
not limited to, acyclovir, vidarabine, trifluridine.

[00148] In some embodiments, the ophthalmic pharmaceutical compositions disclosed

herein comprising a DP; receptor antagonist compound are co-administered with (either
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10ul obet asol . [00145] I n sone enbodi nents, the ophthal mc pharnmaceuti cal
conpositions disclosed herein conprising a DP2 receptor antagoni st conmpound
are co-adwoDnosfasssd with (either separately or in the sag@/uSeonohisbs on) a
non-steroi dal anti-inflanmmtory agent (NSAI D). NSAIDs include, but are not
limted to, nepafenac, ketorolac, bronfenac, diclofenac, 15ketorolac,
ketotifen. [00146] I n sone enbodi nents, the ophthal m c pharmceuti cal

conposi BeERsHClyiosén hssamp deraiuiationyprd gliphyagonpibAlphe agaryts Hstuslgditt gtc ®¥npound
are co- 1 ni.st k: ith y or in the sanme fornulation) an
antihisﬁgﬂkﬁésﬂﬁﬁﬁggﬁ%hg g%%%@%%ﬁﬁﬁg%?#ﬁ#stanines i ncl ude, but are not

| i m t ed [00a49]anelneoar@mboddhans, 2ld éphtied@icaghanaaceariedl @sinpogdtiodOHaldsedst i ne,
bronpheni ram ne, .cetiyrizine, levocetirizine, efletirizine,

chl or ph@RHRFATHIISIRY 2 REs FICAMOT RYRIANL! ARMPRYIBE SR RABIN Y SHIICHRR e,
car bEnoXaiely 165 ARLBACEMNLRIRL B8 WockdR XAt ers HIRIITHAALN Ror

ebastine, epinastine, efletirizi exof enadl ne, hygroxy2|ne, etotifen,
| or at adilinetedlteMetabbd,tlevebunaiok chasilolnectippgolof, dimalel, m anserin,

b i i zi t em zol e, ol gpat adi ne, pi t,..pyrilanine,
250t oot HSthne. P dRARRRST Y. Fhsa Wi B LA SPPRESORS (RS ne.  and
triprol ihdicteeorhptisHBDONRREN IR MtBaon bbb RO 85-alRGliHeRd wath (cAkE not

limted to, enedastine, ol opatadine, epinastine, azelastine, ketotifen.
[ 00147] sepasaaly os it ddisamatermulstong plsetbaniviashydraseriabidiion. cadrbeuapasidrisons

di 2d ... h i i Si . . i d
co- aiim Mg EEer SRR R PBati PR, SROTREC SRR Tom) an

ant i vi r ado18gent In sBhicl evibodim&ge Ml Sophiied metephabid coati€al REEpbsifidbisatlsdldsed
acyclovir, vidarabine, trifluridine. [00148]1n sonme enbodi nents, the
opht hal ReteipempRE R PRarccerphHEraqnE sompewidse go-ramanyered it Sithey a DP2

recepto @eel?ag%cﬁlg%? I3 {he%QIFEIB gﬁ@ﬁé%%%gﬁgxﬁégéﬁ Nﬁé&c? _ﬁ&%d’@ bl a(rghét'lﬁiﬁitedst%par ately

or inth or mul a a agoni s pha agoni sts 1 nclude, but
ar e not atétpichelthetahlorajer b tnephiatee, bri nmoni di ne, bi matoprost. [00149] 1 n sone

erbod gLy L opRLG e phof recelt ol conbost ne diselgegdy herel
(ei ther perein comprising a DP, receptor antagonist compound are co-administered with (either
separately or in the same formulation) a prostaglandin. Prostaglandins include, but are not
limited to, travoprost, bimatoprost, latanoprost.
[00153]  In some embodiments, the ophthalmic pharmaceutical compositions disclosed
20 herein comprising a DP, receptor antagonist compound are co-administered with (either
separately or in the same formulation) an anti-angiogenesis agent. Anti-angiogenesis agents
include, but are not limited to, pegaptanib sodium, ranibizumab, verteporfin.
[00154]  In some embodiments, the ophthalmic pharmaceutical compositions disclosed
herein comprising a DP; receptor antagonist compound are co-administered with (either
25  separately or in the same formulation) loteprednol etabonate.
[00155]  In some embodiments, the ophthalmic pharmaceutical compositions disclosed
herein comprising a DP; receptor antagonist compound are co-administered with (either
separately or in the same formulation) a mast cell stabilizer. Mast cell stabilizers include,
but are not limited to, lodoxamide tromethamine, nedocromil sodium, cromolyn sodium,
30 pemirolast potassium.
[00156] In some embodiments, the ophthalmic pharmaceutical compositions disclosed
herein comprising a DP; receptor antagonist compound are co-administered with (either

separately or in the same formulation) cyclosporine.
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S5separately or in the sanme fornmul ati on) a beta bl ocker. Beta bl ockers

i nclude, but are not limted to, betaxolol, |evobunolol, carteolol,

met i pranowol2piivaimssyol . [ 00150] I n sone enbodi nents, the @ptusadioe3s98

phar maceuti cal conpositions disclosed herein conprising a DP2 receptor
ant agoni st conpound are co-admnistered with (either separately or in the
sane fornul ati on) a carboni c anhydrase inhibitor. Carbonic anhydrase

10i nhi bil®W®FE i nlalseas cnhipdiragnds, rﬁlaﬁOHmhﬁlmé‘cphaanawrleﬁé@p@ﬁpﬁéon%wmeém de,

acet azol,ayg (g, dnérﬁ)%?‘galgb 18t il n%»r éir%&ﬁlﬁow{ggge RNk 1&&%%@ uti cal

conposi trons i'sin receptor antago conpound
are co- aepuratelgtoeliethewhitnb fmmlﬂzh&m)sdmﬂtbateeh ynooltlaitar. tUeekcﬁamBa fhodlﬁmﬂoasti on) a
m otic.

I ut t | d.t | chal hl d
cchot i Spele test SoTBfco R heties HEhPS v hlort R Gr e oRusRAGeL )
conpgsi tab%ng;p%émﬁmb?mmt&9599 o Und 1 dRGi{eRE RREAL: AMAAARR{ L. conpound

are co-admniStered wth” (either parately or 1n the sane ion) a
prostagICazﬂHanecﬂJtmsam@wm)ns i ncl ude but are not limted to, travoprost,

bi mat opr anopr ost 001 me enbodi ment s h ht ha m c

har racddiRta OB HihN-25 wied BErRERG R Dn s UOTSE NoBRF ecept o
ant agon'aﬁﬁag@rﬁﬁ'ﬂ%@l&@@d@fcﬁl G?s@ﬂV@}l}HL% QLG edMptdt aﬁﬁl‘gbﬁi@trs SRRy satrekdcepori N the
sane fornulation) an anti-angi ogenesis agent. Anti - angl ogenesi s agents

i ncl ude angagonasts (Yot Ti rquteldartt@gonpﬁé&glaplmdwwt sigdiot Hmited ko, B Hiiwiealst,
vertgporngolnrt\elu%as{) nl%lgls ??{Wag\ﬁ%g 0r5| n8 the oPht hal m ¢ phar maceuti cal

conp05|t|ons recept or antagoni st conpound

are co- agh1E9yi stmr@dlevurﬁ%d(rﬁmm@ie &6&&%&@@@&3@ #Yent 18 atshieQsahtBitdrorsaudat i on)
| ot eprednql . et abonate. [00155]1n sone enbodi nents, the ophthal mc
phar mac HPIEHP IncBIfs Rt Ry Litited tBgBeptoRr ei n conprising a DP2 recept or

ant ago”i[(ﬁhpgtl On%%ﬁleae‘h?oo‘aﬂn?rﬂént@a%k‘f A k}glc(aegeh{'i?r nﬁ{ Gloy OF in the

sane fornmu mast ce i zer. |zers i ncl ude,
but ar ecﬁmpomndﬂIhsdmb@mbbdxﬂlwanHAlbmﬁmmmlecmdcfmn omboumidl um

GphiRal AFCTBRA P e GFFEAPP BRI 1 DS S arusets Nsroliy- Ry SePHEta DR2
recept oA AGRRL Sk PATRRUDK FRnP ARG . 9159310k fplieihdiers separately or
in the sane formil ati on) cycl ospori
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
20  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. 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; W0O07/056021; WO07/056220;
WO007/056228; International Patent Application no. PCT/US08/62310; International Patent
25  Application no. PCT/US08/062793; International Patent Application no. PCT/US08/62580;
International Patent Application no. PCT/US2008/052960; International Patent Application
no. PCT/US08/81190; International Patent Application no. PCT/US08/76225; each of
which is herein incorporated by reference in its entirety.
[00161] In some embodiments, the second therapeutic agent is a FLAP inhibitor selected
30 from: MK886 (also known as 3-[3-tert-butylsulfanyl-1-(4-chloro-benzyl)-5-isopropyl-1H-
indol-2-yl]-2,2-dimethyl-propionic acid); MK591 (also known as 3-[3-tert-butylsulfanyl-1-
(4-chloro-benzyl)-5-(quinolin-2-ylmethoxy)-1H-indol-2-yl]-2,2-dimethyl-propionic acid);
and DGO31 (also known as BAY X1005; cyclopentyl-[4-(quinolin-2-ylmethoxy)-phenyl]-
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WO 2011/ 014587PCT/ US2010/ 043598 [ 00157] I n sone enbodi nents, the ophthal mc
phar maceuti cal conpositions disclosed herein conprising a DP2 receptor

ant agoni swoconpuussd are co-administered with (either separaisedy/0essos n t he

sanme formul ation) a | eukotriene nodul ator. Leukotriene nodul ators i ncl ude,
but are not limted to 5-1ipoxygenase (5-LO inhibitors inhibitors,

5-1i poxygenase 5activatin rotein (FLAP) inhibitor conpounds and
| eukot r iB6E %Be‘é@mpomfég’o -Eprt-Buaty ulf@gfsétlﬂ‘* Bereihony- P&%@&b@ﬁrﬁéi s) .

00158 { otri ene
Lecept ]olrb a ng%?rwslg&ggﬁe%lglpﬁ &é@q%ﬁ-&‘p&gﬁ’ﬁ?% U?&ﬁgl peIIO lg?ucaa% goni st s,
gnd Cys ICBmpoiaﬁ&Bt(Gr[S -tert- Bm;;iaﬂﬁagghi $4-%5- n@ﬁl&]x'{jrpyﬁmémtbyl)&j&hla}g]}ﬁi(s-t S include,

ut are not Imte Zar | t el ukast rankul ast
deri vat eyl &ryraazﬁa?-cy&etp -H[%%%@é}lggl) m&%m@ CPH@OB%‘Egnd
therapeyicg. (Psaelnkcé@ 354 rb N_Ridbes .- hﬁeth& fshieh.' ‘thf?§1§ulfdﬁ lllciﬁ_, sbut are not

limited to zil'euton; [001 In sone e € seco herapeutl C
agent i meathd%bzﬁﬁfrlrmﬂmbl wbrbewytﬂ}dﬂmddoll-hy§ehé danbtbgi] -pepionjc dchd); €Ebmpounthi bi t or

L 35 T MRS S5 e A A
12/ 131, -
L2131, SPinbt5,1 S AR oS DO LUBUS Bl 10

appl i ca@tmﬁymndm23ﬂ89>ema6 5{(15@etlpidtm’mmdlra%ﬂﬂm@taoxxdrﬂHmndomﬂ@ 9.2707;

t ent @t 092, 5 1/ 744 555
Cpuli AR hgPuarbarimoesmrund Y pabasr Bb R TR E a0
(publ i skebaasy l?r@QﬁﬁﬁBHﬁZ%ﬁﬁn,etde@ maﬁ@cntz PRl 1-giidtian-picpiodid Adidp, 387
(published as 2007/ 0244128 ent application no. 12/257,876; U.S.

pat ent &9pmosad CoE- h%dert&tyﬁds@fa@slrl [ﬁ;(%me;s%ﬁxgrﬂyra@ i Zabrtsuzvt>-E1/ 055, 899;

{/\BE)(;; 8?%3@%@8& %%Eﬁ%@é&%ﬁ%ggé@g Q&H‘rﬁo%t{éﬁ ong %P?)gﬁo&ié&? ca(?f on no.
e e v on
App|1?caty Befhevey lgfzwde@g &5355 @yPPWp%w pmpgch 3p[,r§pq?$)c§%cswl

PCT/ U50§9§éﬁ&9 2 IR J3§H- BQ@@'bu@%tu@ﬂaﬁylﬂQEﬂ-blﬂéﬁo' l?éﬁz?lg 1 HH6 D98 76225, each

of which’is herein incorporated by reference in i entirety.” [00161] In
some enﬂudtthﬁlnpmplonmcsbnm&QmmmﬂdL(Bﬂ& tergronty lsulfamy | Al R S-fiimrbipyadins el ect ed
30 from

313 eret ey S TR RS RS bR SR 1y FR 2B BTOr AR - y 11 - 2, 2-

i met hyl qonguad [<C(3a{5 @%)-1 Me81-2( Al B9 d kD PMIn RS- 2%1&%%@&}3%& Bhtsjlsufaﬁml 1-
(4-chloro-benzyl)-5-(qui nol in-2-yl met hoxy% 1H i ndol - 2-y1] - 2, 2-di met’hyl - prop
i oni2e  adildy(S-cinxyBonBLd{na?-5b-benayit 1 Hsingply. xh}ebgﬂdlmethyl pr0p10mc acid), or

cycl opent ylhde iy QbdePabrodallBh ROEYde BREDYL] -
[00162] In some embodiments, the second therapeutic agent is a FLAP inhibitor 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;
25 5,304,563; 5,399,699, 5,459,150; 5,512,581 5,597,833; 5,668,146; 5,668,150; 5,691,351;
5,714,488; 5,783,586; 5,795,900; and 5,843,968, cach of which is herein incorporated by
reference for the disclosure of such FLAP inhibitors).
[00163] In one aspect, the DP, receptor antagonist compound described herein is used in
combination with a second therapeutic agent compound for the treatment of any ophthalmic
30  disease or condition described herein. In some embodiments, the ratio of the amount of the
DP; receptor antagonist to the second therapeutic agent compound in any ophthalmic
pharmaceutical composition described herein is from about 20:1 to about 1:20. In some

instances, the ratio of the amount of the DP, receptor antagonist compound to the second
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acetic acid), Conpound A

(3-[3-tert-Butyl sul fanyl-144- (5- et hoxy-pyri m di n-2-y1)-

benzyl] - SWO2enmtissy - pyri di n- 2- yl net hoxy) - 1H i ndol- 2- y1] P2TASdI10®8359$ - pr opi O
nic acid); Conpound B

(3-[3-tert-Butyl sul fanyl-1-[4-(5-nmethoxy-pyrim din-2-yl)-benzyl]-5-(5-

nmet hyl - pyrazi n- 2-yl net hoxy) - 1Hi ndol - 2-y1] - 2, 2- di net hyl - propi oni ¢ aci d);
Conpou n@he@a@gc agent cornpound in any ophthalmic pharmaceutical composition described

{5((S) [ 0 u |f.anyl1-144

R I T L R U TR A e
aCI d) desmduhdbﬁht 1:2, about I: 4 about 1:5, about 1:6, about 1: 8, about 1:10, about 1: 15 or
(3-[3-tert Bu | sul fanyl- 144- ( 6- met hoxy- pyri di n-3- yl) - benzyl] -5-( pyri di n- 2-
yI rret ho%b?u 4% i ndol- 2-y1] - 2, 2-di et hyl - propi oni ¢ aci d); Conpound E

(3-13-t ¢§dip Utyfss‘dhfae%%dﬁn%ét s Dp tor antagonist d and the additional
et hoxy- g‘;‘m in-3 n-yl)e benzylnSS (5- rrzereﬁe Orp%}lra}gglmﬁ-com e ﬁgxy)eall—ll}orlllgol 2-yl

] -2, 2- igdapestibygenp peph o eregqibdimadcCongd aompdsition. In some ernbodlrnents the
(343-ter -But | sul fan 144- (5-fl uoro-pyridin-2- . .

y1) - benBF2fs Plog e & CQH@PPM%J@ %ﬁ’wﬁa‘&e@eﬁﬁ BEEL A RSEHYA'S pr opi oni ¢
acid) ; 99%%9&{10@1 cornposmons In sorne embodiments, the DPZ recgptor antagonlst

(2-[3-tert- Bmfllsulfan [ 4- (5- met hoxy- pyrlm benzyl | - 5- ( 5-

met hyl - ggmpdi emdthrr@dcﬁmr;a)l thepppicndohgent yﬂemémmystpmﬂaéthwambmm ilo semid) ;

Co un

[3nﬁgrt e@?f’y’l“ée&ﬁ* o ORI S RSP RSSO P dRd %1?;?951@188%1%1} rfp%ltlf 88t hy! - pyr
i di n- 2- ailbydniiviste@xdyat-differemdides?2- y1] - 2, 2- di net hyl - pr opi oni ¢ aci d); Conpound

I (3-[5-((9)-1-Acetyl -

pyrrol i Mﬁ_ﬁﬂl&ﬂ&g&)‘ﬁw&ét - but yl sul fany1- 1- (4-chl or o- benzy1) - 1H i ndol -

(5137 BT PR A0 G A s PSRRI TC P2 recepor antagonis

2-y1) - beﬁd/yﬂiectind nyera'pdhnib Zeeyit)riepiesony i thidtophiialini2 phidima2cdicd]l comhpositiopra@pi oni ¢
acid), Conpound ﬂ

{5- (lé S) afhﬂa%%%wzt Iy aa?ﬁmr osadtiIn sorse embodimentsopiprmacquticailpmresntable f any! -
201-[ 4- (prehd QK%II‘EM M tifs %m)ﬁ&% t@%%ﬁt%] ageh‘t('smfﬁq— aadd Lo Gt hyl - propi o

nic acid), or pharmaCeutically acceptabl e salt or N oxide thereof [00162]In
some enbuﬂbpdmmnss,, phiveasatoaldy adveptaplestitcaragbrincdddyaeddtiAR thanthetapewic sel ect ed

fromco crihed in US P 29,626; 4970215: 5,081, 138;
b 065, oapontha vaf5aRse I8 Soml sphogigsni iy T 5 qERAaT % 531 635,
5,229,5 ﬁamﬁ»c@lﬁ?oaﬂl 5@0 1aBR%aB5 % th5 Sralifs of thedPthallGiR: h@ﬂﬁ&%u@&@

5, 459, 150; 5,512,5 597, 833; 6 8, 146; 5, 668, 150; 5, 691, 351;

5, 788, 586MPESiUs, Wibeérh@rqm 8h13>t@@8m®é@herx§$ thenthetapeusicragerts ard wed epor at ed

by free-acid or free-base form in the manufacture of the ophthalmic pharmaceutical
compositions described herein. The type of pharmaceutical acceptable salts, include, but
are not limited to: (1) acid addition salts, formed by reacting the free base form of the
compound with a pharmaceutically acceptable: inorganic acid, such as, for example,

25  hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, metaphosphoric acid,
and the like; or with an organic acid, such as, for example, acetic acid, propionic acid,
hexanoic acid, cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic acid, malonic
acid, succinic acid, malic acid, maleic acid, fumaric acid, trifluoroacetic acid, tartaric acid,
citric acid, benzoic acid, 3-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid,

30  methanesulfonic acid, ethanesulfonic acid, 1,2-cthanedisulfonic acid, 2-
hydroxyethanesulfonic acid, benzenesulfonic acid, toluenesulfonic acid, 2-
naphthalenesulfonic acid, 4-methylbicyclo-[2.2.2]oct-2-ene-1-carboxylic acid,
glucoheptonic acid, 4,4’-methylenebis-(3-hydroxy-2-ene-1-carboxylic acid), 3-
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reference for the disclosure of such FLAP inhibitors). [00163]1In one
aspect, the DP2receptor antagonist conpound described herein is used in
conbi nat w0 2eittt487second t herapeuti c agent conpound foPCrhms2emweaisaent of
any opht hal m ¢ 30di sease or condition described herein. In sonme

enbodi nents, the ratio of the anmount of the DP2receptor antagonist to the
second therapeutic agent conpound in any ophthal m c pharmceuti cal

conposi PhewleresenidrsHl, yapethylapefictacsmterhdtbupdacetie geidblauty! sulfigic acil, some

i nstanc i f  the . ept.or nj -onpound
to the ggucc 8}r111 edc{aﬁgfrugap@ﬁtai&? ’ haﬁgen&%g%g%ggld:’jgﬁ{acﬁgg%ﬁ’tﬁ%%?licn%g%ph%%%ggeuti cal
conposi atidnbutgsc acibgthehelnedtio ackl, phaylbu2@iclacidbalproit acitl, arkdxhd likal@ysals: 1,
about 6:1, about 5:1, about 4:1, about 2:1, about. 1:1, apout 1:2, about

1: 4, abdRfmef:henygidia prgtongpygspnt i the pargpiiomppune is rgplaeqd by 4 Bietahjonahoyt
L: 205 SLODLGHlN SATFioRTOdIRAL Sodiliie bR R £ Alla AL AGANLR{c LOMPOUNd and
t he addi tihonal therapeutiC agent are |R the same pharnaceuti ca

conposi magnesiim, srorEien) od amelnsnun . DPRee eget o theathtmgosticsigentoypsaned and

the additional. therapeutic agent are in separate pharmaceytical .

composi FIHE i ORE R et sou SREERSY B Spe R agoM b SEHbound and
t he addifidtRiRarhiRe! tAREMAARin@ IS HctRYIBlURSRINR! SibPdISkbx@lantihe same tinme. In sone
10 enbodi ments, the DP2receptor antagoni st conpound and the additional

t her apettis(bydigeymethylemettianiisg. dinethcstcassisf the therapeniigegent(PLUformerltoiths of

Co unds.. 1001651] n_so nbodi ments. the.therapeutic, ageni (s e..qg. DP2
Fecapt onmint SbREb L e TRREH Phling, K- SRR FARERAbE ok

opht hal mages pba WHeah biltalitic sesints tat wslulidan phidfdmenu! inckldt Youaeeat abl e
salt. In some enbodi ments, pharmaceutically acceptable salts are obtained
by reactititgditprerl yrpi@uirisidagidds. icalchge hydreyidgs notesgigmalydioxide, sedim ot her

enbodi | call t .are Qo i acting the
her apentans BB R A ER, A A R bR e o 1
agent s atepudbbdsabtofplrampaceddiscasddyhcegc &t sldiven s@dt.t s in the preparation of
t he opt hal m c pharmaceutical 20conpositions described herein. |In other
enbddi miHHIEO! ¢+ g soér tm@t%é%@sraa?@lweﬂw&g% DFENPOFICST PRLbase form
in the mRRUlRROEERQEnd BRhARRMPALT %d&g&(d%ﬁﬁ?ﬂiéiﬁfé% tHeQUBOS kb atfipScri bed
herein. The type of pharmaceutical acceptable salts, include, but are not

| i m t ed The cofhppuratsipdesanieid herem walutls all lostrednizyicr gmotiomgrit, hed tpieerisase f or m
of the ¢o ound wit phar maceu[ti c%!elr accept abl e: inorganic acid, such

H a
as, for 3V T a5 S AR aly Extes drobronic acid, sulfuric acid,

phosphofe@eAci din SERIcARMIIRNGT S, Git@&Cdithe Adagclifed ddefis dNcloMed Rerdih L& gani ¢
acid, such as, for exanple, acetic acid, propionic acid, hexanoic acid,
cycl2bpentstapiilofst wirious astaboligrspetenscTheeifare ipgarneratomef appropatatd ¢ aci d,
ma.l ont ¢ s%gtigl%en%%% ?ﬂegélg e%‘%# gieta%ii& fe gt%n%’wiﬂafle(?dc%nr%? Ii1%izefoliJ gﬁﬁl‘ilgaéea ﬁlled’
trifluofoacetic acid, “tartarrc oacid, Creric actd, Denzol ¢ acid.

3- ((4- hy ehicgatyoltie padwlay b anzpdcifi@ahbodigemb it epmopihte SERERIchCtodet@ase or

eliminate the susceptibility of the aromatic ring to metabolic reactions is, by way of

example only, a halogen, deuterium or an alkyl group.

25  [00168] In some embodiments, the compounds described herein are labeled isotopically
(e.g. with a radioisotope) or by another other means, including, but not limited to, the use of
chromophores or fluorescent moieties, bioluminescent labels, or chemiluminescent labels.
In some embodiments, compounds described herein are isotopically-labeled, which are
identical to those recited in the various formulae and structures presented herein, but for the

30  fact that one or more atoms are replaced by an atom having an atomic mass or mass number
different from the atomic mass or mass number usually found in nature. In some
embodiments, one or more hydrogen atoms are replaced with deuterium. In some

embodiments, metabolic sites on the compounds described herein are deuterated. In some
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30net hanesul foni ¢ aci d, ethanesulfonic acid, 1,2-ethanedisulfonic acid, 2-
hydr oxyet hanesul foni ¢ aci d, benzenesul fonic acid, toluenesulfonic acid, 2-
napht hal emne=ol1fiamise aci d, 4- et hyl bi cycl o-[ 2. 2. 2] oct - 2- eceAB2@ankEsey/| i c
acid, glucoheptonic acid, 4,4'-nethylenebis-(3-hydroxy-2-ene-1-carboxylic
acid), 3- phenylpropionic acid, trinethylacetic acid, tertiary butylacetic
acid, lauryl sulfuric acid, gluconlc acid, glutamc aC|d hydr oxynapht hoi ¢
aci d, sﬁmbegimeetSaéwm%@ea\rlthcd%zéqrwm shiren P aae thgrappuic advantagesgesulting
pheny| agei a%{ HletalBBRé‘é’tgﬁH{;y sﬁét% a%cfoq Bxé/rﬂril]%lgrlﬂlcr% @eﬁ'ﬁ?w@%@lfﬁﬂ?&% gtﬁced( 2)
salts forne en an aci on’ A& parent conp

r epl acedoygcacqutealenison, 5e.g., an alkall nmet al |on (e.g. I|th|un1 sodi um
potassium, .an al kaline earth ion (e.g. nmagnesium or calciun), or an

al uni nuiGeriain Tepminoloove ases  t he t her apuetic agent(s) is/are reacted with
an_ okgamjgehas eUnl%kkccl}}h%me%éted‘%e fo'llm)vﬁ b us%Hhﬁﬂﬁ’A 1@81onditﬁim{ko | am ne,

tri et hanol am ne, tronet ham ne, 'N-net hyl gl ucam ne, agho hexyl am ne,
tris( hydhteosp;zmﬁlciu}dn) mdtolfeymamawe thd defipithoms gomsdslowt. ﬂiiemtlsttélealpedtthz{t agsndi (s)

formsalts with.10am no aci ds C but not . limted t

| ysine, prifatpd an Seappanied ?%eﬁgtaﬁ HepR me s v g R Bl ¢
conmpounggyrhiNeferdMEIHMER tRNcAfdE Cleaily Qlctiles dtRGWIREIn ftktapBliatioal theusd £d t o,
alunlnun1hydrOX|de, cal ci um hydr oxi de, potassi um hydroxi de, sodi um

car bonat'er” agandinmeandrand/oe’, ungasel sttah:é othekise] Furemeotentrsdif tentesn a
phar paceut | al”y accept abl e sal t DUﬂd dj scl o ed Lbn 1s a sodium
(2SSl itk o TR B Bl oo R BeEPo B st

sal t' erape “Pc *agent 's@1'0sed herein
possesslﬁmﬁngr more stereocenters and each center exists i ndependently in

either the Ror S conflgﬁgation. The conpounds presented herei n include al

di ast er d¥H&0i ¢, “Akant todalkyh@-ephere pikyl Bas defized Resdin. as t he appropriate
m xture (ﬁl? r eof %g@lr@f%ls # aﬁ hﬁ%ﬁ%d&‘ﬁfﬁoﬁ (%rc?d ! §9ic Qﬁk ?1 B CLARRNLdCS

agents |sc ose refrn are usce Fious I'C reactions
Ther ef onesdtimaephraiciagpecafallap groups betselested Stant thetitys, eﬂtyltlhepydj Bo@somi,

nmet abolic reactiong will reduce, nmnimze or elimnate the netabolic
patHﬁay@imFH §Bé%4iﬂ$CéWﬁédi ﬁwgﬂlthe appropriate substituent to decrease

or elimgays t Wﬁ%@aﬂ%@*’ fdpbi kd yn%oémc%hﬂmfcl forl- aleﬁlaﬁerara%a@%éranr eactions

is, by way of exanple ‘only, a halogen, deuteriumor an al kyl’ group.
2 5[ 001 68}1¢1nof9‘.b¢mtoemfoldmlrrg thesring (he. dohppd utvass) des carbdredote Cgelnalaykegroafre! ed

|sotop|cal e.g. wt radi,oi s ) not her .ot h nmeans,

i ncl udi MY %euf"fﬁg?mﬁenﬁ Z%’r?@'l “tyﬁg)tb 8’3 Cé’FloBﬁi/%ﬁﬁ]b‘iﬁfce%heéylef | uor escent

noi et i e§001b3]0| U"‘FIJI@’SG‘ﬁﬂb R “Bali R ntAROTILOG] fiRS©EPlonicPRabgo. | N some

enbodi nent s, ounds descrlbed herein are |sotop|cally | abel ed, which are

i dedfi c4900174 t h“ eorealkyt aefersiornealipai whishose pumees ydioganratemsates pr esent ed
her _GI n, 1D ctedn‘yaflpuorl%g I%tlntoggtds ct a P#E%[kgn?stsgg%tear orﬁe #acéﬁnggsagr atom

havi ng an S a8 s T hiiHb rom-t mass
nunber @A ICHICRIAA] LOF a#FL ur e. In sone enbodi nents, one or nore hydrogen
atons are replaced with deuterium In sone enbodi nents, netabolic sites on

the comUAds dddueppkexneartrniodflaoalkybarwbere fiyomghy! isypdefined herein.
2011/ 01%;5 CT/. %%%9@@%?5 to an alkyl group in which one or more skeletal atoms of the

25  alkyl are selected from an atom other than carbon, e.g., oxygen, nitrogen (e.g. NH or
Nalkyl), sulfur, or combinations thereof. In one aspect, heteroalkyl refers to an alkyl group
in which one of the skeletal atoms of the alkyl is oxygen, nitrogen, or sulfur. In another
aspect, heteroalkyl refers to an alkyl group in which one of the skeletal atoms of the alkyl is
oxygen.

30 [00177]  “6-Membered heteroaryl” includes pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl
and triazinyl.

[00178]  “Aryl” refers to phenyl or naphthalenyl. In some embodiments, an aryl is a
phenyl.
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enbodi nents, substitution wth deuteriumaffords certain therapeutic
advantages resulting fromgreater netabolic stability, such as, for
exanpl e, woeneA8¢7i n vivo half-life or reduced dosage PEgASL@0BHISIS
Certain Term nol oor 5[00169] Unl ess otherw se stated, the follow ng terns
used in this application, including the specification and clainms, have the
definitions given below It nust be noted that, as used in the
speci fi d¥M7Yn ahee tre “hpaliddelersdp gs alkyharoup iy whigh angopgnorahydroggir  and
"the" ingl h ates
othermng%m%ﬂgegﬁﬁg%gbgﬁﬁgg ?%ﬁiM£ﬁg§§§§'%*&£6P$é%T§k§ ékMﬁg%E; "and/ or"

unl ess <uhiledkgt her w se. Furthernnre use of the ternllo"includlng as wel |

as ot her forns such as "incl yde", "includes," and "ipcluded," | S not
i mi ti ng?01P¥o17 @-tmwgﬁtemw 8. {lisTevRY ) leroHRBRE BTk 1 & 441 BHBRP ned

herein. qlH%k{ldes Ahé%l feeﬁ%' &térSat@&s%&l'e&Q@?ﬂoﬁl IQMQ%&%%%@'&HQHHM. The al kyl

my be saturated or sat ur at ed In one aspe , groups are
sel ect edxhmples wEtivydatic dtteydcycie ppyps atie wmimbyrmdamﬂm putimidinyls pyrbailyl, ,

sec- but d t-buty 1 rs to a no cli.c

ol Vphat Vitzofpoipaiid otdolel 1, iR aideoteh BiEoPHe SulalE NG ¢ ne 11 ng
S I@%ﬁtyal HIF]) 1go§uﬁoﬁﬁ5r1bmao@1 QRhzi Y SdzORA, %\éhzcﬁﬁﬁﬁ?ls cinﬁ&llnwie for

exanple cycl opr opy cyclo utyI, cyclopentyl, ‘and cycl oh exyl .

[ 00173] 'indaralyl, lﬂdvéllzmgé whthetazinyalnyddizimdatznl L dvopndodst ml@dlnblr pwinyds i odo.

20[ Q0174] " El uer.o ers heh on npr.e h drogen

atort s oBiaronh FflsTniteo RPe i o e Blofbuf™, K FB Gy

sel ect etehdoRB2ol inaZetngl, quinekidnyl m@bﬁiﬁfﬁdlﬁ ﬁanﬁﬁ@i&dln 1. The foregoin

[00175]"Fluoroéﬁgg;{& re?eﬁg to (fluoroal kyl)0-, where fﬁhoroalkfl Fs as

def i ned SHEIP&; a%.defiy heerorpalixgd abaves wrs be 6-irchadanN-giteshsd Phckhi ch one
or mor esﬁé‘h s%?shbl@t QH‘Bné’% %&et&%ke'féﬂmgﬁ é%ﬁ@&ﬁga&[ O@a%'ath%} erBth gr than

car bon ogén (e.g I'nati ons
t her eof hbmrcmmﬂ a8 p]@ﬂghetbmtagn o#l dophe ¢amteriw Hetecreary binkiyte gt deyst ome M/Iatomln one of

t he skel et al ns of the s ox i ogen, or .sulfur. In another
aspéét 1%@@&%3&9@? 64585 éﬁff ﬁeytarﬁ d@?%@bﬁ% R%m WG HRE. o SORE @RS et al
atoms ofpd g8k yinclu%llemycg@ﬁeter;b%o%w& ﬁnm&%@ﬂmﬁ% & Qak Y "miopg! udes

pyridinyl, pyridazinyl, pyrimdinyl, pyrazinyl
aspect, monocyclic heteroaryl is a C;-Csheteroaryl. In one aspect, bicyclic heteroaryl is a

Cs-Cypheteroaryl.
[00181] A “heterocycloalkyl” or “heteroalicyclic” group refers to a cycloalkyl group that
20  includes at least one heteroatom selected from nitrogen, oxygen and sulfur. Examples of
heterocycloalkyl groups are pyrrolidinyl, tetrahydrofuranyl, dihydrofuranyl,
tetrahydrothienyl, oxazolidinonyl, tetrahydropyranyl, dihydropyranyl,
tetrahydrothiopyranyl, piperidino, morpholino, thiomorpholino, thioxanyl, piperazinyl,
aziridinyl, azetidinyl, oxetanyl, thietanyl, homopiperidinyl, oxepanyl, thiepanyl, oxazepinyl,
25  diazepinyl, thiazepinyl, 1,2,3,6-tetrahydropyridinyl, 2-pyrrolinyl, 3-pyrrolinyl, indolinyl,
2H-pyranyl, 4H-pyranyl, dioxanyl, 1,3-dioxolanyl, pyrazolinyl, dithianyl, dithiolanyl,
dihydropyranyl, dihydrothienyl, dihydrofuranyl, pyrazolidinyl, imidazolinyl,
imidazolidinyl, 3-azabicyclo[3.1.0]hexanyl, 3-azabicyclo[4.1.0]heptanyl, 3H-indolyl and
quinolizinyl. In some embodiments, the heterocycloalkyl is selected from oxazolidinonyl,
30 pyrrolidinyl, tetrahydrofuranyl, tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl,
piperidinyl, morpholinyl, thiomorpholinyl, piperazinyl, and indolinyl. The term
heteroalicyclic also includes all ring forms of the carbohydrates, including but not limited to

the monosaccharides, the disaccharides and the oligosaccharides. In one aspect, a
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and triazinyl. [00178]"Aryl" refers to phenyl or naphthalenyl. In sone
enbodi nents, an aryl is a phenyl. WD 2011/014587PCT/ US2010/ 043598

[ 00179] Thwotermi4dsal oal kyl " refers to an al kyl group i nPemiusho10/0¢3508 nore
hydrogen atons are replaced by one or nore hali de atons. In one aspect, a
hal oal kyl is a Ci C4hal oal kyl . [00180] The terns "heteroaryl" or,
alternatlvely "heteroaromatic" refers to an aryl group 5 that includes one

or nor e heiermyyplepky biardC vbsteoerdod kdnininothsg aspecio g gerocanigakkyl is @rCa-
Exanpl
anmp e%ﬁg{ete@'&@'{{%hﬁ%d Hﬁts?r 8%%{1%})&&@%0&' Héte?or ?elB%ﬁkyﬂh@l}’l}i ﬁf,(';'i}%%t?{ox{omsen |

pyrim di Iazo razo
i soxazoliythe rtﬂgls&k@ieyllfrono@aSpdrMIN i sot h| azol yl, pyrrolyl, quinolinyl,

|squ|noI|n ben |n1dazol ‘benzofu anyl nol | nyl ,

i ndazol w i/lndoTlilezﬁeﬁgn Optmaﬁé%l&sﬁﬁw By Faks a%t%{umeatnﬁ F%ﬂwﬁeﬁiﬂ%@ ndol yI ,
pteridi it d Beﬂﬁbstltﬁ%ﬁq{ é’ﬁé)&ﬂﬂloretaaﬂl ghaqg@&?ﬂ(s) ihatt R Ay Lm

benzofu az nyI enzot hi ophenyl, benzothi az enzoxazo y

qui naz olilildwbn,dehtly ndrabd frgi, halhm@hi-IQH i-aONa ¢l C4alrlidl fCurOyfiporodikiyys ICi- The

f or egoi roups, ved s |.ist ve y be

C-attac éﬁ&B’fy’R}-séQ@B ;\&523 ﬁlgh&ﬁsgﬁﬁ?& a ﬁalgﬁg ?Jtlgdpga t he

het er oaryhetb®akyl hl%ﬁl@%faﬁ‘érsOﬁfbh'ﬂltutehrgh@tﬁﬁtap@@b@t%%twnﬁ&f‘é d}%@féoar yl is a
C2- CQheteroaryI In sonme cases eteroaryl includes at |east one N atom

15i n th@ubstlﬁg:ntSI wlogisdéommbasgen H@Hhé@@erﬂwl ¢ nEhalihdsC tCaret@olkal 6m i n t he
rin 3: ﬁPor&a]%%S%d’ gt(ge%%et %ra&aliy 'e@c% uges 1 10 rﬁb h rtngntF aatr%%%encgdt he ring

sel ett e aspect P NS ‘oary

G - OShetgtfsparyd group 1m@staa&a®hth ablleascbnecgrb@p %Méd’fromfha&)géﬁ -OHmheNer oar yl .
[ 00181] A _"het er ocycl oal k or "heteroallcyclic" group refers to a

cycl oal i dridpis Heks, 2@¥Hmcﬂﬁb§fbt andefXFo A soe¢ s3ssattbimctareetded from

t f |
Py ol AT e e e R Oty s
oxazol i gea1ssly! , “Hrediﬂu@ﬁydfﬁ@mtyaramgdnt theli hwdn@emedamplthe patutatygiotii.opyr anyl

pi peri di no, norpholin thio li no, oxany. pi peragzinyl, aziridinyl,
azetlP di Agme Sl&@@é{oamm(?%ﬁ U] Ipus blrh?ﬁwe?tre@nrﬂ@f b GA3ieh hgdmingsiar M?,

oxazepi xllem &%g ﬁz@%w Ifor 1EE{h@c7eel% ﬂﬁshvalﬂab?e B Balt LlAALYAAPYALisHL
2-pyrro | nyl pyrrolinyl, indolinyl, 2H pyranyl, 4H pyranyl, dioxanyl,

1, 3- di oyeteahignot. ﬁﬁlﬁamdmglmay athotliavanyprpvcd stdhm‘tolﬂarny n)harmmytdroabyr anyl ,

di hydr ot h ., dih f | i di d

p e LT R TN e T
3H i ndolcyhpaind Sfbafixi/Bé Bl coﬁtalmﬁfgr&n@mﬁ&i WIRIMLIS adh@stred 85 ey Qaeky! i's
selected f r om oxazol i di nonéfrltmg}y gmr rol t et r ahydr of ur anyl ,

t et 2Ahy dpodmigngnd theeismety @mlyzlt:gltopéhy@rﬂo@miw}d almyspme
embodiments, a prodrug is an alkyl ester prodrug. In some embodiments, a prodrug is a C;-
Caalkyl ester prodrug. In some embodiments, a prodrug is a methyl ester or ethyl ester
prodrug. A further example of a prodrug might be a short peptide (polyaminoacid) bonded
to an acid group where the peptide is metabolized to reveal the active moiety. Prodrugs are

25  generally drug precursors that, following administration to a subject and subsequent
absorption, are converted to an active, or a more active species via some process, such as
conversion by a metabolic pathway. Some prodrugs have a chemical group present on the
prodrug that renders it less active and/or confers solubility or some other property to the
drug. Once the chemical group has been cleaved and/or modified from the prodrug the

30  active drug is generated. Prodrugs are often useful because, in some situations, they are
casier to administer than the parent drug. In certain embodiments, the prodrug of a
compound described herein is bioavailable by oral administration whereas the parent is not.

Furthermore, in some embodiments, the prodrug of a compound described herein has
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pi peridinyl, norpholinyl, thionorpholinyl, piperazinyl, and indolinyl. The

termheteroalicyclic also includes all ring forns of the carbohydrates,

i ncl udi ngwbub1wassszi mted to the nonosacchari des, the dipsaash@wiodssss and t he
ol i gosaccharides. In one aspect, a heterocycloalkyl is a

C2- Cioheterocycloalkyl I n anot her aspect, a heterocycloal kyl is a C4-
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et hyp eof é?n%rﬁhrquke FXRRIARS Ogﬂ%ria% Elaeaﬁ? gprqr&ltﬁangﬁbe rﬁémaa%%o
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met abol i zed to reveal the active noiety. Prodrugs are 25generally drug

pr ecur seclgevingapy fherdpowingenathilinespeatd wncfiomeans iy eedicainn @ubstiqution
absorpt i ar,e .convert o0 an actiyve, .or nor.e trve species via sone
o ocens of Hiof SRR HERIET shite uPhtlBh b TRyt esliEe BREHdy havea
chem ca |anﬁ[1@1ldﬁoﬁ) bESRNSr RSYclofehdsHReiolidal §5§m15t6ﬂ1‘§ %ﬁs%ciated' WIS thRGiniMeyiagd/ or
confers solubility or sone other property to the ;? Once the chem ca

grodp hd@ommltqaéﬁame@néﬁm@ucw 41 igpré yesrant h’@bpﬁ?f@ ugthe feligdeddt i ve drug
|'s genengh, ﬂ e%H%%“ e\{eﬁl?f’tﬁl{%v&ﬁef‘lf ul, @%ve‘%l%%}l ”'a’ﬁd%ﬁ@ %§ nﬁﬁ@é L,pns, they

are easr er m nis e paren cer ments, the

pr odrug eqﬁwaleﬁt@ AP QsuAchepEs aidiRRdniieliek Madr&tibg @ﬁyt@plblﬁ@j t@e dyvadéphent of a
adm ni stration whereas the parent is not. Furthernore, in _sonme enbodi nents,

the prodigilcss 1%@@60%@96@106@@{%@&%@% itFesHag or yigpping) the further
2011/ 01%?&3&5 gyn%%%%&c@e%?’cﬁ?&se or condition. These terms are intended to include

25  prophylaxis. For prophylactic benefit, a formulation disclosed herein is administered to an
individual at risk of developing a particular disorder, disease or condition, or to an
individual reporting one or more of the physiological symptoms of a disorder, disease or
condition, or to an individual at risk of reoccurrence of the disorder, discase or condition.
[00187]  The terms “effective amount” or “therapeutically effective amount” as used

30 herein, refer to an amount of an agent (e.g. DP, receptor antagonist compound) being
administered which achieves a desired result, e.g., to relieve to some extent one or more

symptoms of a disease, disorder or condition being treated. In certain instances, the result is

-390 .



i mproved solubility in pharmaceutical conpositions over the parent drug.
Prodrug fornms of the herein described conpounds, wherein the prodrug is
nmet abol i 2&0 20n/0a#380 t o produce a derivative as set fort [rCinarsednn/oasses
included within the scope of the clains. |Indeed, sone of the

her ei n-descri bed conpounds are a prodrug for anot her derivative or active
conmpound. 5[00184] The terns "individual," "patient," or "subject" are used
i nt er charg@ElPy anger alkeaenting & pihicast PAYIFIEN.ciYRIPIom, G gensermf a-disase: upPect * nean
any ma mmal is a human. In sone

enbodi nmen erd&?ﬁﬁ%ﬂ&aﬁ8?8ﬁéﬁﬁ aﬂ h;(r?f%ﬁaprlnate such as chi npanzee, and

ot her apeHSsgNnd ﬁmﬂkaysammnns&r”rmmﬁmn&x&@bUdhnﬁmmﬁmumHHHMHhmhkemSuamtarm
ani mal such as cat haorse, shee goat,. Qr swi.ne. In some enhodi nents,
the mamiaieinaelesiof ?16}?%%09? ek pieriard @ R glasdef&%tslot DPa &g epigr aptggoniiiy s o re
enbodi MmNt fesirt DI EHBIRL lca ant)@t)@%athg e éf‘é iR H0of QAifthy. Such as
rats m ce and gui nea p e like. [00185] The terns "treat
treatlﬂ@eﬁnne&bdemtmﬂﬂanyyamhbonﬁhmd@Mamnaﬂamahnﬁqmmuafeﬁﬂsraprsed
herein, include aIIev&a %I abating, inhibiting, reducing, aneliorating,
deIaylnﬁ RN FOBPOYRY W04 @St i ng the progression of, and/or inducing the
regr essijqyisef a“@blﬁl@ilﬂl?dpha@h&&%ﬁ@aﬂe@ﬁipoﬁﬁﬂﬂ' 151280 ABYIOGEEN Synpt oms of the
dlsorder di sease or condition. The terns al so include prophylactic

treat rremhamtacautmahmwmqmth@tasm pformendille v admestrasiongo tlwrftylmf ai ncl ude
achievin Ny, {heraneL utic her apeutic..b

or adf catrai, AHERRELY R ASEE et aPE S T KRy P
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nmore of the physiol ogical synptons associated with the underlying
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and ot her grammati ca eqU|va ERLS as used herer P nclude 1 nh I ng
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condition, and/or |nh|giting (arresting or stopping) the further
prod?es§*ﬂﬁ“§@%¥%ﬁ¥%ﬁ BFY®-di sease or condition. These terns are intended
to 'nC'gg@yﬁﬁﬁh@@mﬁhﬁﬁhﬁnkﬁpéo%@gﬁhgh§0t'C benefit, a fornulation disclosed
her ei n at risk of developing a particular
disordeﬂmnausedmaoum<mdmdhnﬂmman@pmmamanphmduwmdualanm@mnmmn@whnedor mor e
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as used 30 herein, refer to an amount of an agent (e.g. DP2 receptor

ant égonmgtued@hﬁs@ah@iytot)én wertain mstans ese fasa! administradon eflaabParcdenpr adagoastl t
0. L Qo Ehl BN Q. PO X1 OB R IO, SYITRLO TR Gl Byl sease, i sor der

or condi eln n-cer I ISt ANces, - the Pesu is WO
2011/0145&%&&%&55%@iQﬂg4&§@&man@gdugt|on and/or alleviation of at |east one
sign, tom or cause of a disease, or any other desired alteration of a
bi ol ogi &@9§yst I@rﬁon{e@m@é]rrr%s pddRercecpiriantageist s forapmted at &y onighalmic

" admi ni 51%21!091?[ cal @tgngﬁ)c}sﬂfonl fb#?dﬁg%%t ﬁ&gto%ré?e%f aelfhall qnts&ﬁe met hods t hat

ar e USE to ena rver receptor "ant agonl sts
25 ernbodlrnents the ophthalmlc pharmaceutical composition is forrnulated as a solution, a

suspension (e.g., an aqueous suspension), an ointment, a gel, a cream, a liposome, a

niosome, a pharmacosome, a nanoparticle, or combinations thereof. In some embodiments,

the ophthalmic pharmaceutical composition is administered to the eye of a mammal via

implantation, insertion (e.g., via an insoluble insert or a soluble insert), injection, spraying,
30  washing, or combinations thereof.

[00193] In some embodiments, the ophthalmic pharmaceutical composition comprising a

DP; receptor antagonist is formulated as a solution, suspension, cream, lotion, ointment,

and/or gel. In one embodiment, the ophthalmic pharmaceutical composition is administered
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5 the desired site of biological action (e.g., the site of an ophthalmc

di sease or condition). These nethods include any suitable nmethod for

topi cal awloiznigtiesri on of a DP2 receptor antagoni st conpoliru$2410/0d8359€ye.

[ 00189] " Opht hal m ¢ pharmaceutical conposition” as used herein refers to a
pharmaceutical conposition that is in a formsuitable for admnistration to
the eye of a 10 mammal . Unl ess ot herwi se noted, ophthal m c pharmaceuti cal
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delivery of a DP2 receptor antagonist conpound to the eye, or a tissue
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a DP2 receptor antagonist. [00192]1n sone enbodi nents, a DP2 receptor
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a pharmacosone, a nanoparticle, or conbinations thereof. In sone

embodi nmshwracterizgd bygRsseiiraduction af hediaii®- cal conposition is adninistered to

the eye Cq,femgsgﬁtyrgp)io%j a inplantation, insertion (e.g., via an insoluble
insert or a soluble Insert), injection, spraying, 30 washing, or
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f or il atEWIyS l%ﬂgeﬁgmp A creapstAalis Py ibleiopa 1@%@5%}0@?@%&% maggRglor gel .
I'n one fm&gaiiﬂﬁfgﬁancésb@re%mm'emis%ne*aagr}@&@gﬁﬂop@fl thicR TRARH) FdRfuldtRns that

adm ni stere
include a DP; receptor antagonist compound dispersed in an oil-in-water emulsion or a

water-in-oil emulsion. In some embodiments, the ophthalmic pharmaceutical composition

disclosed herein is in the form of a lotion that is suitable for administration to the eye of a
20  mammal. In certain instances, lotions are fluid emulsions (e.g., oil-in-water emulsions or

water-in-oil emulsions). In some embodiments, the ophthalmic lotion or cream comprises a

hydrophobic component. In some embodiments, the hydrophobic component of the lotion

or cream is from an animal (e.g., lanolin, cod liver oil, and ambergris), from a plant (e.g.,

safflower oil, castor oil, coconut oil, cottonseed oil, menhaden oil, palm kernel oil, palm oil,
25  peanut oil, soybean oil, rapeseed oil, linseed oil, rice bran oil, pine oil, sesame oil, or

sunflower seed oil), or petroleum (e.g., mineral oil, or petroleum jelly).

[00196] In certain instances, lotions and creams have a "drying" effect in ophthalmic

diseases or conditions (e.g., some or all fluid exuded from an eye and/or a tissue related

thereto is miscible in the ointment) and are thus useful for ophthalmic diseases or conditions
30  characterized by the exudation of fluids.

Ointments

[00197] In some embodiments, the ophthalmic pharmaceutical composition disclosed

herein is in the form of an ointment that is suitable for administration to the eye of a
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WO 2011/ 014587PCT/ US2010/ 043598 as eye drops that are applied to an eye (or
a tissue related thereto) of a mammal. I n one enbodi nent, the ophthal mc
phar macewDcal1/iessposition is admnistered to the eye ofPCa/usanmmh3sas an eye
wash that can be applied on an eye (or a tissue related thereto) of a
manmal , i ncluding a human. 5 Sol utions and Suspensions [00194]In sone
enbodi nents, the ophthal m c pharmaceutical conposition disclosed hereinis
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ophthal m ¢ sgluti on or suspension al so rehydrates the ocular tissues and is
thus esp&epufifigns %‘la&‘ie“F%beﬁés?ﬁ]r@%%%t or prevention of ophthalmc

di segseg; conditions characterized by |oss or reduction of hydration.
Creans and Lotions [00195]1n sone enbodi nents, the ophthal mc

phar mac¢aipgial lmowpesintiodmdlits cheosmthabeplaimadestical cotmpositomiicélosedcr eam

that is,suitable for adm nistrati.on to the eye .of a mamual. In certain
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an oil-in-water enul'sion or a water-in-oil "emul sion. I'n sone enbodi nents,
t he ophtdrat pigenighaelaadesdisnsaied do Apiguidt Inoserdinsiobtonesd, deby &t wafes-splubtche f orm
of %Ol Otail Qretrhat Vé(? S?I!fli évar%lleaiegrrsaqrrrlie - Sct 1rrtg"t iil?srtlal{cce) thc]F r(e:"—)fled%{e t?‘sszomalrrmall '
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emul si ongd efe thad @efil flord phttRifd]csdi@asds or kondifdm daRedtirenbylost BEmoRhirhal m c

| oti on or cream conprises a hydrophobic conponent. In sone enbodi nents, the
hydr ophélsubarciehspiable DddvepnReniessi on or creamis froman animal (e.g.,

| anol i n, liyer . ai i . . LS r oil,
castor " SI%8,  HbpR cryboRlifie il ML Simic SRRl Bl ok Bodion BTl |

pal m oi Ihere2bpreaduiinigteted t6 dyliganf @enlammapesedeviod that danteesdrtod betweka en br an
oil, pine oi|, sesanme_ oil, or. sunflower seed.oil), or petroleum(e.qg.,

m ndfal °¥F P{l‘l f&f@flg@_f Pb‘ihél‘jﬁﬁlJP%‘Fthf;] sacf Bl ﬁf%% &V&@rr_@ PIFSitRISRRATRARIC | ot i ons and
creams hayenReuflay édpostidn@omprRin@RE Bel MiGgonidicSRBSERI. Oh s6@Rdi tions (e.g.,
sone or all fluid exuded froman e€ye and/or a tissue related thereto is

m sci bl embodinmatso ithetapbtita)mmmpd asmaetieas cospdsitiorf isrelogshd e tedadirsddbed or

GG ST O IR R N
herei n laftidldisteBRerhPy M iAfimafe @iy suf@dle dsvisdint @bl &/ithQhc astthdlnsd ration to
the Zgye p?l;m?aceutical compositions disclosed herein and methods disclosed herein (e.g., an
eyegate applicator).
Ocular-Acceptable Injectable Depot Preparations
[00200] In some embodiments, ophthalmic pharmaceutical compositions are
administered via an injectable depot preparation. As used herein, a depot preparation is a
25  controlled-release formulation that is injected in the eye of a mammmal or a tissue related
thereto (e.g., the sclera). For example, depot preparation is injected subcutaneously,
intramuscularly, intravitreally, or within the subconjunctiva. The ratio of DP, receptor
antagonist to controlled-release matrix and the nature of the matrix employed control the
rate of drug release.
30 [00201]  In some embodiments, a depot preparation is formulated by forming
microencapsulated matrices (also known as microencapsule matrices) of a DP, receptor

antagonist in biodegradable polymers. In some embodiments, a depot preparation is

formulated by entrapping a DP, receptor antagonist in liposomes or microemulsions.
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manmal . I n certain instances, ointnents are sem solid preparations that
soften or nelt at body tenperature (including the tenperature of an eye
and/ or a wp2suészated thereto). In certain instances, POITASAEN0$3598
re-hydrate a tissue and are thus useful for ophthal mc di seases or
conditions characterized by loss of noisture. 5 Gels [00198]1n sone

enbodi ments, the ophthal mic pharmaceutical conposition disclosed herein is
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conmposition is released into the lacrinmal fluid that bathes the surface of
t he cor réminigratigntesn bye disclesed herpimsaypotoaicfandwhusirequiiastiha ddslitsal ¢ofdngir ti cl e

IS neral l.y in ntinate contact, An itabl.e devi i sed with the
ophtal Akttt Rthet Rl g Dot iRguR Lt ile s %6 Mt noas
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I nj ectabl e Deﬁ_ot Preparati ons [00200] I n sonme enbodi nents, ophthalmc
phar nac éedippdhiosyiiosrdivgnisyfiee admnHnetismeylfyica an i nj ect abl e depot

Prenar al@iy, ASAHBENRTED R AcARRYY cPRRRAOA O RadSERII Ok heday of case

formul at1 on 't hat I njec a mammal or a tissue related
t her et 0 opbthglmicdlhyeacegitatslaylarifoin esauipinstancapaforprubpanahdt davks suitabject ed

Suban GREEY Voo R GroreT BB PROBY 6 ST agoRI ol PMEDRIFINT ed- r el case
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rel ease. 38[ 00201]1?n sone enbodi nents, a depot preparati oﬁl s fornul ated by
f or m ng and the like.
[00204] In some embodiments, an ophthalmic pharmaceutical composition for
administration to an eye of a mammal comprises an ophthalmically acceptable viscosity
20  enhancer. In certain instances, a viscosity enhancer increases the time a formulation
disclosed herein remains in an eye. In certain instances, increasing the time a formulation
disclosed herein remains in the eye allows for greater drug absorption and effect. Non-
limiting examples of mucoadhesive polymers include carboxymethylcellulose, carbomer
(acrylic acid polymer), poly(methylmethacrylate), polyacrylamide, polycarbophil, acrylic
25  acid/butyl acrylate copolymer, sodium alginate and dextran.
[00205]  In some embodiments, an ophthalmic pharmaceutical composition for
administration to an eye is administered or delivered to the posterior segments of an eye
(e.g., to the retina, choroid, vitreous and optic nerve). In some embodiments, an ophthalmic
pharmaceutical composition for administration to an eye of a mammal comprises a
30  solubilizing agent, for example, a glucan sulfate and/or a cyclodextrin. Glucan sulfates
which can be used include, but are not limited to, dextran sulfate, cyclodextrin sulfate and

B-1,3-glucan sulfate, both natural and derivatives thereof, or any compound which can

temporarily bind to and be retained at tissues which contain fibroblast growth factor (FGF),
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m croencapsul ated matrices (al so known as m croencapsul e matrices) of a DP2
recept or antagoni st in biodegradable polyners. In sonme enbodi nents, a depot
pr epar at iwo 208/f1e38ul at ed by entrapping a DP2 receptor &ROTAFM0DYIHHN

| i posonmes or mcroenul sions. WO 2011/014587PCT/ US2010/ 043598

Qcul ar - Accept abl e Exci pi ents [ 00202] An opht hal m ¢ pharmaceuti cal
conposition for adm nistration to an eye has an ophthal mcally acceptable
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20 herein comprises between about 0.1 to about 25%, between about 0.1 to about 20%,
between about 0.1 to about 15%, between about 0.1 to about 10%, between about 0.1 to
about 5%, or between about 0.1 to about 1% of a DP, receptor antagonist by weight of the
ophthalmic pharmaceutical composition.
Dosing

25  [00208] Disclosed herein, in certain embodiments, is an ophthalmic pharmaceutical
composition that is administered to the eye of a mammal to treat or prevent an ophthalmic
disease or condition (i.e. prophylactic and/or therapeutic treatments). In certain instances,
amounts effective for this use will depend on the severity and course of the discase, disorder
or condition, previous therapy, the individual's health status and response to the drugs, and

30  the judgment of the treating physician. In some embodiments, the dose is about 0.001% by
weight to about 10% by weight per kg of a mammal.
[00209] The compounds described herein are optionally administered to any portion of

the eye, generally referred to as “ophthalmic administration.” Ophthalmic administration to
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30sol ubi li zing agent, for exanple, a glucan sulfate and/or a cyclodextrin.
G ucan sul fates which can be used include, but are not limted to, dextran
sul f at e, w@chodaxisri n sul fate and 3-1, 3-gl ucan sul f at e, Pomtus20massag and
derivatives thereof, or any conpound which can tenporarily bind to and be
retained at tissues which contain fibroblast gromh factor (FGF), WO
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S, “any ophthalmc p
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25[ 00208] Dr scl osed herein, in certain enbodinents, Is an ophthal mc

phar mac eximglal foc e npgsvdlumn of Ratl, iadmadstratioatoél éddrbps wilkddiver 25-140 phofral to

treat or. prevent . an ophthal m c di sease or condition (i.e. prophylactic

and/ or F%?Ig‘ﬁ%ff‘}cd’q@ﬁ@%&e%?ﬁrp PMPPHUQME B AUY GRS ARiSGHES of f oct i ve f or
this Ufs%oﬂ’{'pbéiti&fslqggi@alﬁﬂc&l@ﬁn $OUEEHLY 0 BN tS%HBét%oﬂ/{, abB& (1] % 88§60yt dbsOr der or
condition, previo t Herapy, the individual's health status and response to
t he 2dr ugboutdrizdo 3@ abhdue 19 Udgnahout 6.5% teerbbniedn wgghtwdime aha DIPa reepter

enbodi ments, .t he dose,is about 0.001% by wei ght to about 10% by wei ght per
kg of a PNRRMUPCOPHE3BY] The conpounds described herein are optional |y

adm ni stees t OnARdheRAMHodRe?, Wik 8YSphtREMES @lbda¥e bedUNREA dods Ast
"ophthal m ¢ adm nistration."” Cphthalnlc admnistration to
improve, an ophthalmic pharmaceutical composition disclosed herein is administered
chronically to the eye of the mammal (i.c., for an extended period of time, including
25  throughout the duration of the individual’s life). In some embodiments, where an
ophthalmic disease or condition does improve, the ophthalmic pharmaceutical composition
is given continuously; alternatively, the dose of DP; receptor antagonist being administered
is temporarily reduced or temporarily suspended for a certain length of time (i.c., a “drug
holiday”). In some embodiments, a drug holiday lasts between 2 days and 1 year, including
30 all integers in between. In some embodiments, the dose reduction during a drug holiday is
from about 10% to about 100%, including all integers in between.

[00213] In some embodiments, where an ophthalmic disease or condition does improve,

the ophthalmic pharmaceutical composition is administered as a maintenance dose. In some
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the eye enconpasses, but is not limted to, intraocular injection,
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where an opht hal m ¢ di sease or condition does inprove, the ophthal mc
phaﬂﬁac@ﬁ?ﬁ@ﬁ} conposition is given continuously; alternatively, the dose
of DP2 receptor antagonist being adm nistered is tenporarily reduced or
tenporarily suspended for a certain length of tine (i.e., a "drug
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P41 | 'S

Step 1: (3-Bromo-4-methoxy-phenyl)-acetic acid ethyl ester
[00217]  To (3-bromo-4-methoxy-phenyl)-acetic acid (24g, 97.9mmol) in ethanol

25  (240mL) was added thionyl chloride (78mL, 107.7mmol) and the reaction was stirred at
room temperature for 1.5 hours. Once no starting material was seen by analytical LCMS,
saturated NaHCO3 (aq.) was added until the reaction was basic. The mixture was extracted
twice with dichloromethane and the combined organic layers were washed with water, dried

over magnesium sulfate, filtered, and concentrated to give the title compound.
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enbodi nents, where an ophthal m c di sease or condition does inprove, the
opht hal m ¢ pharmaceutical conposition is adm nistered with reduced
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or 18 d#§m]8lor BiBuways4-nmth@y-mwyyl)- ao«rtic:wi@atlsl ester (2|754g1d99,3nmm012 mont hs or

B! eBisthigtoTanHiRedl @3 478 L uRlao R, SR defa A s mmbhe s only

and not e bdrﬁblhedfmel %ﬁ%@n@(%’()ﬁ&)%héérﬁﬁtr@%e@ IT(E@@ol'%ﬁbﬁwas p&%%aiml e L.
Synt hesi s of {)%C%_/lcl opr opanecar bonyl - | - am no) - net hyl 66-

et hoxy- mtrqg@nr@l@t 6Lﬁ@mpmymhph@nwfmqﬁme)ah@ﬂ@r@pd&dwm Bt(éé

(3-Bro Ci

(3- br oms P RSy aEREMn A8 Lo BB 163 Blerhe: Theafinams s
(240m.) ﬂl\taﬁedaﬂldﬁgh Clamraylu paititohtdiBetévEéGNEIOAO dnd7/br. )TiRduédis lay@aatl on was
stirred at roomtenperature for 1.5 hours. Once no starting materjal was
seenby Sertsq prbextiactos tWics it NarEhs cea&m)e d\Qaganagideers ars irigdynd
reactio i t hane
and tho aaRnas! Tne KafubghBrAEhy SHLL RO e fbag B0 MERIGRCTF
magnesi thmmek)ft&tg&rethehtlecmdpomdd concentrated to give the title conmpound.
Step 2:

[ 4- Met hoxy- 3-(4, 4,5, 5-tetranet hyl - | oxabor ol an- 2-y1) - phenyl pacetic

acid ethyl ester [00218] (3-Brono- 4- -phenyl) acetic acid ethyl ester
(27. 49, 100.3mmol),

Step 3: 5-Bromo-2-iodobenzaldehyde

15 [00219] To 5-bromo-2-iodobenzonitrile (7.49g, 24.2mmol) in tetrahydrofuran (40mL) at
-78 °C was added diisobutylaluminum hydride (1.0M in hexanes; 24.2mL, 24.2mmol) over
5 minutes, and the reaction was allowed to warm to room temperature and monitored by
analytical TLC. After stirring overnight at room temperature, starting material was still
present, so the mixture was cooled to 0 °C and additional diisobutylaluminum hydride

20 (1.0M in hexanes; 10.0mL, 10.0mmol) was added. After stirring for 2 hours at room
temperature, no starting material was seen by analytical TLC, so the mixture was carefully
quenched with freshly saturated aqueous sodium sulfate and diluted with ethyl acetate. The
mixture was stirred vigorously for 1 hour and then filtered through Celite. The filtrate was
concentrated, and the resulting oil solidified on standing. The solid was stirred vigorously

25  in dichloromethane and 1N aqueous hydrochloric acid, and the aqueous layer was separated
and extracted with dichloromethane. The combined organic layers were dried over

magnesium sulfate, filtered, and concentrated to give the title compound.
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5bi s( pi nacol at 0) di boron (25.47g, 100.3mmol ), and potassium acetate (24.6q,

250. 8mmol ) were conbined in 1, 4-di oxane (250nm.) under nitrogen. The

sol uti on waxopumesd with nitrogen, and then PCT/US2010/043598

(1, 1' - bi s(di phenyl phosphi no) f errocene) -di chl oropal | adi un(11) (4. 10g,

5.02mmol ) was added and the reaction was heated to 110 C overnight. The

m xture was filtered through Celite and partitioned between Et0Ac and

bri ne. The aqueous |ayer was 10 sepa shed!' and extracted twice with EtOAc,

and the conbi ned organic | ayers wer eed and concentrated. The residue

was purified by silica gel chromatBographyy (20-60% Et 0Ac i n hexanes) to give

the title compound. Step 3: 5-Bronp-2-iodabenzal dehyde 15[ 00219] To

5- br ono- 2-i odobenzonitrile (7.49g, 24.2 ) in tetrahydrofuran (40nm) at

-78 C was added diisobutyl al um num hydride (1.0Min hexanes; 24.2nl,

24. 2molSxepd:aS-Brodidtiedo-bamgy k- dthyl-sadie on was al l owed to warmto room

tenperature and_nonitored anal ytical TLC After. stirring_overnight at
on drae Engtkeeridehy fg ¥

room t edP2e%: ur O SHrapengdenkensa Qg il oIl wpethanpl (3mb) Wetir e was
cool ed 1,940y Ghai A9 1 RThaly! SORUOHGBLAGH I Uy 2206k QWi hexanes;
10. O, 1%.Orm§ lmgs aﬂgglg%. ar%;l’t er Sti 'r()?%l ngil)’f or ‘giﬂo%rs aer cgo'm ’

t enpér atldrSeymaelp astl dit mngunestas stiakd wasosgempbytuan firyoinsialiteTLdism t he

m xture was. caref ul | u hed with freshly satur.ated aqueous sodi um

Ul f at o npogranagags o fh SLERGro vy b SR Plip BT IR PR T or ous
for 1 heifre@iidobMaBmpératuds &¢kr iy QABnEerhd RixtlRavdsidohédt@te@andconcent r at ed,
and the resulting oil solidified on standing. The solid was stirred

vi gor ougphfitidBed betdicerhétby lavetalraand samdatddagugaensgslivny dicedionatei dhaeiwtouand t he
aqueous,| ayer S par.at ed and extracted.w t.h di chl oronmet hane, The

conbi neéay3¥§’3§1 PRI R Gy ?’leacﬁgafee8“%@18rcoﬁ%nﬁgsﬂr%ar%l%I&V?%twéfe P ¥red, and
congent madp@ekilii sgifde, filkecd, lahd eoeiR@YNdThe rebidud wak girifiéd by silica gel

(5- Brono- 2-i odo- benzylo) -et hyl -am ne [00220] To 5- brono-2-i odo- benzal dehyde
(5.0g, thromararyphydOrith metiinol mghehlosgethageldle et ripe SHE femPowAdi n et hanol ;
16ni, 24.0mmol), followed by acetic acig (1.0n, 517.8mml), and the

m xture was stirred at roomtenper e for 30 mnutes. Sodium

cyanobor ohydri de (2. 0g, 31.8mmlr% hen added over 5 minutes, and the
reaction was stirred at roomtemperature over the weekend. The m xture was
concentrated and partitioned between Hy&i&oacet ate and saturated aqueous
sodi um bi carbonate. The aqueous | ayer vvaso%ract ed with ethyl acetate, and

t he conbi ned organic |ayers were dried ovenkdOmagnesi um sul fate, filtered,
and concentrated. The residue was purified by silica gel

Step 5: (5-Bromo-2-iodo-benzyl)-ethyl-carbamic acid zer-butyl ester

[00221]  (5-Bromo-2-iodo-benzyl)-ethyl-amine (4.05g, 11.9mmol) in dichloromethane
15  (30mL) was treated with di-tert-butyl dicarbonate (3.12g, 14.3mmol) at room temperature

overnight. The mixture was diluted with dichloromethane, washed with water and brine,

and dried over magnesium sulfate then filtered and concentrated to give the title compound.

Step 6: {4'-Bromo-2'-[(tert-butoxycarbonyl-ethyl-amino)-methyl]-6-methoxy-biphenyl-
20  3-yl}-acetic acid ethyl ester

[00222]  (5-Bromo-2-iodo-benzyl)-ethyl-carbamic acid tert-butyl ester (2.0g, 4.54mmol),

[4-methoxy-3-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenyl]-acetic acid ethyl ester

- 48 -



chr omat ogr aphy (0-5% nmet hanol in dichloronethane) to give the title
conpound. | 0 O< Step 5: (5-Bronp-2-iodo-benzyl)-ethyl-carbamc acid
tert - but yWoOes11443§800221] ( 5- Br ono- 2- i odo- benzyl) - et hyl - arCmAaISEeL0083F98
11.9mmol ) in dichloromethane 15 (30nL) was treated with di-tert-butyl

di carbonate (3.12g, 14.3mvl) at roomtenperature overnight. The m xture
was diluted wth dichl oronethane, washed with water and brine, and dried

over magh&4e.ir lsumelaadmegsiom qaghosgicdhd 78 oclrmeRMede combingé 1t he titl e

conpoun
1o Br 050, P Bfinfes nivoeon, The ixtyrwes purecdwith ieoas: s eR .1t phenyl 2
03-y1}- a@tﬂatkis@tri@he@llﬁtdsplhme)@ﬁldﬂ’dlum(O) (0. 150g, 0. 13rnrnol) was added, and the reaction

00222] ( 5- i 0 nzyl) - et hyl - car bam c Cld terf-butyl ester (2.0 ,
5 5 4mT1)I(“)aS eate to 80 Cd Por 2% hours Once ¥1o starting rnaterl was seen {)y anal}¥tlca LCMS, ( g

[ 4- et h‘?ﬁ%yml?k'tl(réw s 200l & fo%ﬁ?tteh%blefaklgre %n@hﬁl?tgef AR Ll ficthha RRERYL] - acetic
acid ethyl ester WO 2011/014587PCT/ US2010/ 043598 (1.67g, 5.21mmol), and

potaSS|ahneqwﬁmnan@réasﬁ@@muﬁkmdnmthemBMbd@dmhbmedwh@zﬁﬂ&hdﬁﬁhdﬁhm) under
ni trogen m xt ur e, was ed with nitrogen, and th
et ra: Stufhgiy HeeRbors) beercstimbye. (04on Y s aiferd. Thesositbo, and
the reagisQarinesb @1% eltcﬁrcﬁﬁ)atggrfaﬂ[y @610194 Ehy] {REE MheRhRS) !o@vé%%@ﬂ’tl'em was
seen by anal ytica he m xt'ure was cooled to roomtenperature and
d|Iutedcmmphmdichloronethane and water. The aqueous | ayer was separated and
extracted wi th dichloronethane, and the conbined organic |layers were dried
over magnesi umsulfate, filtered, and rentd at ed. The residue was
purified by silica gel chronatograp
give the title conmpound. 10 Ste
[2' -[(tert-Butoxycarbonyl - et b9t gamA0); net hyl ] - 6- net hoxy-4' - (4, 4,5, 5-
tetranet hyl -[ 1, 3, 2] di oxabor aqu-yl)- i phenyl - 3-y1Pacetic acid ethyl ester
[00223]{4' -Bronmo-2'-[(tert- oxycar oﬁy?-ethyl-anino)-nethyl]
- 6- net hoxy- bi phenyl - 3-y1} -acetic acidcetbyl ester (1.55g, 3.06mmol),
bi s( pi nacol at o) di boron (1.0g, 3.9mvl), 1 d potassium acetate (0.901q,
6.5 | ) were conbined in 1,4-dioxane (12nL) under N2.

Step 7: [2'-[(tert-Butoxycarbonyl-ethyl-amino)-methyl]-6-methoxy-4'-(4,4,5,5-

L00% e | acetate in hexanes) to
Ot/hx )

tetramethyl-[1,3,2]dioxaborolan-2-yl)-biphenyl-3-yl]|-acetic acid ethyl ester
[00223]  {4'-Bromo-2'-[(fert-butoxycarbonyl-ethyl-amino)-methyl]-6-methoxy-biphenyl-
3-yl}-acetic acid ethyl ester (1.55g, 3.06mmol), bis(pinacolato)diboron (1.0g, 3.9mmol),

15  and potassium acetate (0.901g, 6.5mmol) were combined in 1,4-dioxane (12mL) under No.
The solution was purged with nitrogen, and then (1,1'-bis(diphenylphosphino)ferrocene)-
dichloropalladium(II) (0.125g, 0.15mmol) was added and the reaction was heated to 55 °C
overnight. The reaction was monitored by analytical LCMS and upon completion the
mixture was filtered through Celite and partitioned between ethyl acetate and brine. The

20 aqueous layer was separated and extracted twice with ethyl acetate, and the combined
organic layers were dried and concentrated. The residue was purified by silica gel

chromatography (ethyl acetate in hexanes gradient) to give the title compound.
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The solution was purged with nitrogen, and then

(1, 1' - bi s(di phenyl phosphi no)ferrocene)- dichloropalladiun(ll) (0.125g,

0. 15mmol )woastiaddassd and the reacti on was heated to 55 Cprovarseéighyisofhe
reaction was nonitored by analytical LCMS and upon conpletion the m xture
was filtered through Celite and partitioned between ethyl acetate and
brine. The 20 aqueous | ayer was sei)ar ated and extracted twice with et hyl

acet at e Steih$ Bh&t@bﬁyrmaamogahef@y -apine)-methy ot i (eethexy-RaidiBr Yed. The
d t h t hyl t at h
resi uet“\){@ﬁogp{) ﬂg)tyﬂ]ﬁc%ggag%ltm%mpa ogr ap y (ethyl acetate in hexanes

gradi en 0 g|

[2' -] g} t Q(l(lzgﬁu';] ox B@anbdngtheﬁmwﬂmam% 2®jg, rrat6hyhdl) 42'-[(Brreihexgyafbpnylebting3- y1) - 6
- t P t ter. [00224]5 - -2-

o P st S B

am ng t

di ox abo %I %)ré]hizaci? {ﬁg} %%%91%0 Oé lb 6103%}%.?()3 aﬁlgtpg%gﬁﬁaydamhétg?grgb% % SmmOI)

0. 903mMmey¢ cambinpdinddMBndarabd N@t@ (2 Gnﬂ;h:agdermlﬁsmgml )Thmmmtuc@wba; pnaged n DVE

ot oottt i en RS Rl Pheb Rt e M taof (BT B9 Smbes
0. 045mMmldediasd AddedtioRRds hBfed RS I(OR:r WABURE @&@ nb @ta&%g@nﬁt‘éﬁal@v&k@é&@ Once

no starting material was seen by anal ytical LCMS, the mxture was cooled to
room t eu’@m@nalwmeé Lé?rMS dh¢ mvetdrwmm@tddyb rqcen memteremd dv\lateérwlthl'ﬁbylaqueous
| ay Senanat d extra ted W t acet n onbi, ned
o yahi ¢ Ref PRI RaRL TP SR SraibichuflBtng BREAiE Py Agrie ™
concent kiad @ﬁlnblﬂ'dftﬁorg@tﬁt thyerswaste HEd BV@dnatg\ﬁeﬁuﬂnl saHatgefilterbd, ana ogeaphintd ( 0- 40%
et hyl acetate in hexanes@ to. give the title congound 15Step 9:
[ 4' - ( 6- Bthesssjdysyrasdiupdigd py pilize gek dhjorappasrby r40%-cHt Reststc i gﬁ@ﬁ%)l@, y1]
acetic ry hydrochloride
1002251%&%4P§1ﬁ¥% 1%lxycarbonyl et hyl - am no) - met hy1] - 4' - (6- et hoxy- pyri di n-
3-yl)-6- met hoxy-bi phenyl -3-yl]-aceti d ethyl ester (0.404g, 0.736mpl)
in dichloromethane (3nL) was treated wt jdrochloric acid in
1, 4-di oxane (2.5nL, | Omol) at X0 rperat upe,~until conplete
conversi on was seen by anal ytic Thﬁlnixture was concentrated to
give the title conpound. Steg 19
[2'-[ (Cycl opr opanecar bony i am no)Nret hyl] -4' - (6- et hoxy-pyridin-3-yl)-
6- met hoxy- bi phenyl - 3-y1Pacett c %CId ethyl ester WD
2011/ 014587PCT/ US2010/ 043598

15  Step 9: [4'-(6-Ethoxy-pyridin-3-yl)-2'-ethylaminomethyl-6-methoxy-biphenyl-3-yl]-

acetic acid ethyl ester hydrochloride

[00225]  [2'-[(tert-Butoxycarbonyl-ethyl-amino)-methyl]-4'-(6-cthoxy-pyridin-3-yl)-6-

methoxy-biphenyl-3-yl]-acetic acid ethyl ester (0.404g, 0.736mmol) in dichloromethane

(3mL) was treated with 4N hydrochloric acid in 1,4-dioxane (2.5mL, 10mmol) at room
20  temperature, until complete conversion was seen by analytical LCMS. The mixture was

concentrated to give the title compound.

Step 10: [2'-[(Cyclopropanecarbonyl-ethyl-amino)-methyl]-4'-(6-ethoxy-pyridin-3-yl)-
6-methoxy-biphenyl-3-yl]-acetic acid ethyl ester
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[ 00226] To
[4'-(6-ethoxy-pyridin-3-yl)-2'-ethylam nonet hyl-6-nmet hoxy-bi phenyl-3-yl]-
aceti c acwo2etighssest er hydrochl oride (0.357g, 0.736nmDPLTAISA010/043598

N, N- di i sopr opyl et hyl ami ne (0. 75m., 4.3mmol) in dichloronmethane (4nL) was
added cycl opropanecar bonyl chloride (0.074nL, 0.814mvl ), and the reaction
was stirred at roomtenperature. Once no starting 5 materi al was seen by

anal yt i ¢&22¢lcvelo t4r0wiherymparidias3 gDt redalapinemethrhé-vredhaxyHpleenyhd-yhat er |
dth . i [ : i hed

o gant s FSRIFCL RISl YR SHLACHEA 0 O LT TG GRS

concent (ar&aL, 4achndipinrddilcloenciimac panl § wedadagd sii¢lopr@pgelcadbnydrehtorgieaphy

et hyl tate | exanes gradient) to give the title conpound. 10 OH
(St epy 1 1?8 .87frnL, (SQI mmol), andg[{le reactior% was stlgrred at room ternperature.m())nce no starting

[2' -F(Ofel QP ARRY yopamhic At rsaife Bk e B HAY bilutdd w46 SO HicBUhé fd-3-y1) -
6- met hoxy- bi phenyl - 3-y1Pacetic acid

[ 00227] waiter[ {nCytb¢ aqueopa g cawirorxytactet wyith-dichlowmeatteinby The dombiBed dimarie- pyri di n
-3-y1)-6- nethoxy- bi phenyl - 3-y1] -acefjc acid ethyl ester, (0.296q,

-5 g WO S S BT G A eBheitraes S bt SR st i um
hydr oxi ?ﬁriﬁ@d Oitica gel LA tdoraptel, (chfyl bQARE IPReWAS Shdibht®eh %ﬁze fHeQifle
t enper at ur e. en the reaction was conplete by analytical LCMS, the m xture
was aci @pmpeendsi th 1N aqueous hydrochloric acid and extracted three times
with ethyl acetate. The conbined organig |ayers were dried and
concentrated, and the residue was purifig pfeparative HPLC to give the
title conpound. 20 Exanple 2: Alternat ggi s of

[2'-[ (Cycl opr opanecar bonvl - et hyl - am OH

met hyl ] - 4' 46- et hoxv- pyri di n- 3- G
Step 1. (3-Brono-4-nethoxy-phenyl) acid ethyl ester [00228] To

( 3- Brono- 4- met hoxy- phenyl Y- a 4V§: 97.9 mmol) in ethanol (240 25
m.) was added thionyl chloride (78 nL, {107.7 mmol) and the reaction was
stirped at roomtenperature for 1.5 hogrs. Once no starting material was

IR A e A A T e UL e i e S
di chl or ermtihare-bipltknyhs-ytpadticadidr gani ¢ | ayers were washed with water,

dried over magnesium sulfate, filtered, and con?entrated to give %he title
conmpoun 0022 g4 e[r’}'-E(_Cyclopropanecarbonyl-ethyl-armno)-rnethy ]-4'-(6-ethoxy-pyridin-3-yl)-6-

[ 4- Met haxyr sk (stphngt- 3y BACRPBLIA% i Lstd @186 XPOPIhEN 1ttty R Pacetic

15  (5mL) and water was treated with lithium hydroxide (0.090g, 2.14mmol) and the reaction

was stirred at room temperature. When the reaction was complete by analytical LCMS, the
mixture was acidified with 1N aqueous hydrochloric acid and extracted three times with
cthyl acetate. The combined organic layers were dried and concentrated, and the residue
was purified by preparative HPLC to give the title compound.

20  Example 2: Alternative Svnthesis of [2'-[(Cvclopropanecarbonyl-ethvl-amino)-

methvl]-4'-(6-ethoxv-pvridin-3-v1)-6-methoxv-biphenyl-3-vl]-acetic acid

Step 1: (3-Bromo-4-methoxy-phenyl)-acetic acid ethyl ester

[00228]  To (3-Bromo-4-methoxy-phenyl)-acetic acid (24 g, 97.9 mmol) in ethanol (240
25 mL) was added thionyl chloride (78 mL, 107.7 mmol) and the reaction was stirred at room

temperature for 1.5 hours. Once no starting material was seen by analytical LCMS,

saturated sodium bicarbonate (aqueous) was added until the reaction was of basic pH. The
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acid ethyl ester [00229] (3-Brono-4-nethoxy-phenyl)-acetic acid ethyl ester
(27.4 g, 100.3 mmol ), bis(pinacol ato)di boron (25.47 g, 100.3 nmol ), and

pot assi urwacetiatessf24. 6 g, 250.8 nmol) were conbi ned i nPCTASAII0%8F5e8 ( 250
m.) under nitrogen. The solution was purged with 10nitrogen, and then

(1,1 -bi s(di phenyl phosphi no) ferrocene)-di chl oropal | adi un(11) (4.10 g, 5.02
nmol ) was added and the reaction was heated to 110 C overnight. The m xture
was fi | TEreE WAy tgsteddwiccavighdicharamathasaad pra coatnnest grgania fyewtvecrand

bri ne. r ract

acet ai o SnGY RS Bk RGP nBERARAL SR Bl AR AR ER Bk B L )
filteredompducbncentrat ed. The residue was purified by silica gel
15chr omat ogr aphy (20-60% et hyl acetate in hexanes) to give the title
conmpound. 9 .,13...c, H3c O N St 3

2- Et hoxy- 5- (4 4, 5 5 tetramet hyl -4 1,

ol an-2-y1) - pyridi ne

[ 00230] 5- br ono- 2 et hoxypyri di (2 g, ~ 1),

bi s( pi nacol at o) di boron (34. G-Si;&@8 5 mol), "and pot assi um acetate (36.5 g,
371.9 mmol ) were conbined in 1 4 di oxane 20(250 nlL) under nitrogen. The

o st a1 o E AR O DS SRB S e L R ool 2y Drherst-asetie o2 ol )

was addgdldaaﬂ tdierr €acti on was heat ed to 80 C for 16 hours. The m xture was
cool ed and concentrated then partitioned between ethyl acetate and water.
The aquéQﬂZ§9]I ay@rBiga- éetfélmawedleawaraesttw&& ebyltanfee €27 shl W hyymodk et at e, and

the comyy nef ARG YIS 1R08 500D D TRARSIILELL D3 S b e e

and concel ur| ronatogr phy
(0-15% @\tdﬂalborﬁlﬁlﬁé(ainel 44dldX@K@(E9)mL))urgieb’ﬁltﬂO@€n tThd @mtaﬂip@asrpilrged \ﬁtlep

5- Br ono- 2- i odobenzal dehyde [00231] 5- br ono- 2-i odobhenzoni tri (25,2 g, '81.8
moly i ﬁlt{@epﬁqwldh@} sk a—%ls((j_lg@etwmhosphmo)ferrocene) dlchloropalladlurn(H) 4.10¢g

5.02 mmol) was added and the reaction was heated to 110 °C overnight. The mixture was
filtered through Celite and partitioned between ethyl acetate and brine. The aqueous layer
was separated and extracted twice with ethyl acetate, and the combined organic layers were
dried (magnesium sulfate), filtered and concentrated. The residue was purified by silica gel

15  chromatography (20-60% cthyl acetate in hexanes) to give the title compound.

) ﬁz&

Step 3: 2-Ethoxy-5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridine
[00230]  5-bromo-2-cthoxypyridine (25.0 g, 123.7 mmol), bis(pinacolato)diboron (34.6 g,
148.5 mmol), and potassium acetate (36.5 g, 371.9 mmol) were combined in 1,4-dioxane

20 (250 mL) under nitrogen. The solution was purged with nitrogen and then (1,1'-
bis(diphenylphosphino)ferrocene)-dichloropalladium(II) (0.750 g, 0.92 mmol) was added
and the reaction was heated to 80 °C for 16 hours. The mixture was cooled and
concentrated then partitioned between ethyl acetate and water. The aqueous layer was
separated and extracted twice with ethyl acetate, and the combined organic layers were

25  dried with magnesium sulfate, filtered and concentrated. The residue was purified by silica

gel chromatography (0-15% ethyl acetate in hexanes) to give the title compound.
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was cooled to -78 C and diisobutyl al um num hydride (1.0Min hexanes; 115
m., 115 5 mmol) over 10 m nutes, and the reaction was allowed to warmto
room t enpEoaburiE4nd | eft stirring overni ght. Anal yti calPCLas®iomdiseat ed
consunption of starting material so the m xture was carefully quenched with
ethyl acetate and nethanol. After 1.5 hours the solution was concentrated
then diluted with dichloronethane. 1N Aqueous hydrochloric acid was added
and a precipitate forned as the reacty s stirred vigorously for 1 hour.
10The precipitate was filtered off a e filtrate was evaporated then
triturated with dichl oronet hane anBr"heXangs, which caused nore precipitate
to form The mxture was filtered and theGorganic portions were set aside

whi l e the conbi ned pr,ecigi tates were suspended in tetrahydrofuran and 6N
hydr ochiS&R & %Bremezgiedehenzaldeixde cact i on was stirred vigorously for 1 hour

at whic jint al Ingl eat ' 5
pr oduct I?ﬂd‘?'gg reg@?dir%(?]z\%gio%l;%%%?ée 2@V\2ﬁe ?’gm%ﬁgﬁgfﬁﬁ{aﬁ%ﬂg@%t1c4g)nnglr%ed wth
t he pr ewaswsolod ¢S Cpadtdiisotsity | Therimim hyudedond HDMiin bekaowsed 1 pragndddum sul f at e

then filtered, evaporated, and purified, by silica gel chromatography. (0-15%
i ohp or oo RakE PR AT GaBiE s Hloap e e Dgapagng fef O 1o
(5-Br Orr@m%rﬂgqﬂ@ni?gnz whhyaki!c R ing 409 23lihption Bf Qing @41 benwal dehyde
(15.0 g, 48.3 mmol) in methanol (60 nL) was added ethylam ne (2.0Min

met hanolmix#ige whs carofuly qreriched wvathlctwe deditc asdmicthaael. AR, 105 heurs 88. 4 mol ),

and the mixture was stirred at om,t erature f 30 m nutes,,after which
2 preci SPPEPE s Fosrtracd MomAlyled St SrbGmane: 58 Aedl AR as then
added i RAcid Wb 4d06d AiSprBigithtd €omdicRiCs phd @h&idhi wanpieat 8thordlkey foradibouen was
stirred at roomtenperature for 24 hours then quenched with saturated

aquebus Thedresmitstcurpblicaedoliaad theddliiptci vy avpraraied theadribgapdiithed t hen

di | ut ed gy i Rgtﬁ e @@ﬁ i.th , i gnesi um
sul f at e,dwrhli $?%%@H#Qén %(Q)I?lé(;é évnv%1 {ragtce : H%Igog%}e%fp\é%{eeet%g%u?% I?I\ie/)gﬁrgy‘g%i lica gel
chr omat diteegdhand (e ck¥famie pbaivak wiere «tt edidowbitetheanmbited pgécy@tatdsevdret | e
?g?ﬁ?gzgﬁsziepéqgignsﬁy%oﬁ?éﬁgﬁ) rgﬁﬁ]g %%ﬁ{o?ig)%fdl (gql?e%{ls . The reaction was stirred

o1 00233} {3 iRy 4 HoRAA- DD Ydihe éﬁahgﬂcaﬁﬂ@?nc{iéatéh Smpidre fofiMRioh ofRR.

di ssol ved 1 n di chl oromet hane” (75 nL) along wth N, N-di 1 sopropyl et hyl am ne
(5. 12 miprodz@t. 4T rermehdtion e estrhaied wrthwadlaromkethdnte anddcottameil with the previous

| | hlorid .41 nL, 15.4 dded. Th ti
o RGOy iR hird R Aoy e dwhaninde DER (R b OGudEs o
the |ayqpg Pﬁ)ﬁﬁ&i BeRREAL@ dhrohoREFRN0C RYRAIoYG Rt SH hekddsBINAS kM

10sul fate then filtered and concentrated to afford the title conpound,
whi ch waigle ggmgowid hout further purification.

AL

NH

g

20  Step 5: (5-Bromo-2-iodo-benzyl)-ethyl-amine
[00232]  To 5-bromo-2-iodo-benzaldehyde (15.0 g, 48.3 mmol) in methanol (60 mL) was
added ethylamine (2.0M in methanol; 48 mL, 72.0 mmol), followed by acetic acid (3.0 mL,
53.4 mmol), and the mixture was stirred at room temperature for 30 minutes, after which a
precipitate formed. Sodium cyanoborohydride (6.00 g, 95.4 mmol) was then added in 3

25  portions and the precipitate disappeared. The reaction was stirred at room temperature for
24 hours then quenched with saturated aqueous sodium bicarbonate. The resulting mixture

was evaporated then diluted with dichloromethane and washed with water, dried over
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0o O Step 7:

14' - Brono-2' -[ (cycl opr opanecar bonyl - et hyl - am no) - net hyl ] - 6- net hoxybi phenyl -
3-yl} - acewpeonailgsset hyl ester 15[ 00234] Cycl opr opanecar b@xyluseo1aouiros
(5-brono- 2-i odo- benzyl)-ethyl-amde (6.0 g, 14.7 mmol),

[ 4- met hoxy-3-(4,4,5, 5 tetrarret hyl -[ 1, 3, 2] di oxabor ol an-2-y1) - phenyl] - acetic
acid ethyl ester & 16.2 mmol ), and potassium carbonate (5.09 g, 36.8
mol ) waraEneswBisAkde i il QDIVEa(l@)GOIFﬁ?}l ratad M@ﬁldpwaﬁmmﬁ%@r siifg gdgen. The

tm eﬁ grkles%foﬁa%%%@%p(#osp e%n8gﬁ%{hé§ﬁ%nf‘%)hﬁ ? @ t§§we thatlt}ﬁc?mgﬁn was added, and

the 20 reaction was heated to 75 C, -Ireactlon was nonitored by

anal ytical LCM5 and an additi onal ion of the boronic ester (0.500 g,
1.56 mmol) was added to push they ~Non to conpletion. When the starting
mat eri al was consuned, the m xture was gool to roomtenperature and
diluted with ethyl acetate and water. (Thegfaqueous | ayer was separated and
extracted with ethyl acetate, and the'conmbi ned organic | ayers were dried
over ma neS|un1255quate filftered, and cgncentrated The residue was

purifie teR,6 s?Y‘il?ﬁlémQéPe"é‘ﬁPB’ﬁﬁlc&ﬁP‘%\gﬁvo("@P 400 eDpgAy ety hamide, hexanes) to
givesth I e

(2”7 (OIS opnear Do By e me) g b el SRR i -3y -
6- net hadxpdrophthayd (73- ryEPdoneg w@hééNedlmompyle@y@mine (5 12 rnL 29.4 mmol).

Sbi pheny e 30 apY agsered o § R RO iGrammyabay s BEuSCh AL {ad 8ol ved
in DMVE Wa@(adﬂ@d) WQGMBE rwa(s%ﬂme}edadgo«ﬁﬁ c?M.‘\i'(g&lf'LCMS and after 15 minutes water

2- et hoxy- 5- é -t et ranet hyl xaborol an-2-y1)- pyridine (9.1 g,
36.5 mmiapa @mi@dtth@bwanmmfr Eﬂpﬁmt@i (Tik(@ orgapic ycuwamdiod wittmegNBivm nospher e.

The Xt dwth N2

tetrgkl sltﬂtfrl \;{)Yﬂenyfép oaéflghclmﬁce n[t)réal adl %In%;{ 16? g%poglfndo‘.’vﬂghn%agllﬁse(\i/v‘évgh%%ded and
t he reactlon plAfivamnheated to 80 C. The reacti on was nonitored by

anal ytical LCM5 and when the starting material was consumed, the mxture
was cooled to roomtenperature and® ed i th ethyl acetate and water.
The aqueous | ayer was separated a ed th ethyl acetate, and the
conbi ned organic |ayers were dr{ gnéxsi sulfate, filtered, and
concentrated. The residue vvaE AN ed by silica gel chromatography (0-35%
ethyl acetate 15in hexanes) thb afforj%title conpound. 0 CH

Step 7: {4'-Bromo-2'-[(cyclopropanecarbonyl-ethyl-amino)-methyl]-6-methoxy-
biphenyl-3-yl}-acetic acid ethyl ester

15 [00234] Cyclopropanecarboxylic acid (5-bromo-2-iodo-benzyl)-ethyl-amide (6.0 g, 14.7
mmol), [4-methoxy-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-acetic acid
ethyl ester (5.2 g, 16.2 mmol), and potassium carbonate (5.09 g, 36.8 mmol) were combined
in DME (50 mL) and water (20 mL) under nitrogen. The mixture was purged with nitrogen,
and then tetrakis(triphenylphosphine)palladium(0) (0.85 g, 0.74 mmol) was added, and the

20  reaction was heated to 75 °C. The reaction was monitored by analytical LCMS and an
additional portion of the boronic ester (0.500 g, 1.56 mmol) was added to push the reaction
to completion. When the starting material was consumed, the mixture was cooled to room
temperature and diluted with ethyl acetate and water. The aqueous layer was separated and
extracted with ethyl acetate, and the combined organic layers were dried over magnesium

25  sulfate, filtered, and concentrated. The residue was purified by silica gel chromatography

(0-25% ethyl acetate in hexanes) to give the title compound.
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0O Step 9:

[2' -[ (Cycl opr opanecar bonyl - et hyl -am no) - net hyl] - 4' - (6- et hoxy-pyridi n-3-yl)-
6- net hoxwyokoplmams- 3- ylPacetic acid PCT/US2010/043598

[00236] [ 2' -[ (cycl opr opanecar bonyl - et hyl - am no) - met hy1] - 4' - (6- et hoxy-pyridin
-3-y1l)-6- 20net hoxy- bi phenyl -3-yl]-acetic acid ethyl ester (32.7 g, 63.3
nmmol ) in tetrahydrofuran (150 nL) and water (75 nL) was treated with

| ithium hydroxide (8.0 g, 190.6 mmol }‘and e peaction was stirred at room
t enperature overni ght. Wen the reacfio cqnpl ete by anal ytical LCWVS5,
the mxture was acidified with 1IN gque yoc(hro\ric acid to pH 3 and
extracted 2 tines with dichlorg aneis_The conbi ned organic | ayers were
dried over 25 magnesium sul fatle and condentr/gted to afford the title
conpound as an of f - whi t e Fogpt~\0- Na+FO‘ ep 10:

[2'-[ (Cycl opr opanecar bonyl - et hyl - am no) - ngt hyl ] -4' - (6- et hoxy- pyridi n-3-y1)-
6- met hoxy- bi phenyl - 3-yl pacetic acid sodi um salt

[ 00237] [S2ép $:([2}-pCyploppepraranihony 1-ehty by hri @) nodhyifed ' Hglkh ek y-p GaidinkBxy-pyr i di n

-3-y1l)-6- bmet hoxy-hbi phenyl -3-yl]-acetic acid (26.0 g, 53.2 nmpol) was
di ssol vé‘bet?ﬁxyépwﬁwl'gi_ﬁ@éﬁﬂ‘i ?X‘Q(%i‘?)ﬁﬁ?'ﬁ{/dr oxide (53.2 nL, 1N ag.) was added
and the [Gtﬁgﬂt | oMy MRS 1§ (8 ofopsRRMLbENRER AldMiRo f AEthd 1) Kk thoke sol ution

was filter to renove solid Inpurities then concentrated. The residue was
di ss6l vétbhenylwhygracetid BGd pthyl edter(14.5az 806 amaiol) yap Wissolzediint VAT 160 dnlt)he

title conpound. 10 ms. 3., For.myl at] of .a rece.s tor .anta onist
com & 0GR FEOSBPLE Bk SR o ST o SO E S P eSSl uae
a DP2 r @¢aRher9. 20t 369 MEb]) eRMPOHAIA LA LBARO AIET e by AhssA) widgng DP2

receptor antagoni st conpound I n 10% bet a- hydr oxypr opyl cycl odextrin (BHPC)

i n wat eatmgsphercs The mixtugyives pusachvitpd, & € tor anta oni st com sound

o7 02 B ol R SR Ap T OSSR LB OISl ™
addiibi ovaethedt0dtd $0-°f Thekaal onisunvrdtoral bydgnalyRizhyNC ME andl wigdhahe (1. 5 nl)

and Pol ysorbate (1 nL) are added to the m xture and the pHis adjusted to
pH 7. 1 St PMCHYIIYSaongned. s rixgee 1Rs solrdita woay swpastureprd dilied vol ume

of the %&g{hbgthﬁ Ncbiite®dh Wit&d The a&@&)umay@f &8s %Ma%' and extracted with ethyl

acetate, and the combined organic layers were dried over magnesium sulfate, filtered, and

concentrated. The residue was purified by silica gel chromatography (0-35% ethyl acetate

15  in hexanes) to afford the title compound.

07N (NjO(A

Step 9: [2'-[(Cyclopropanecarbonyl-ethyl-amino)-methyl]-4'-(6-ethoxy-pyridin-3-yl)-6-
methoxy-biphenyl-3-yl]-acetic acid
[00236]  [2'-[(cyclopropanecarbonyl-ethyl-amino)-methyl]-4'-(6-ethoxy-pyridin-3-yl)-6-
20  methoxy-biphenyl-3-yl]-acetic acid ethyl ester (32.7 g, 63.3 mmol) in tetrahydrofuran (150
mL) and water (75 mL) was treated with lithium hydroxide (8.0 g, 190.6 mmol) and the
reaction was stirred at room temperature overnight. When the reaction was complete by
analytical LCMS, the mixture was acidified with 1N aqueous hydrochloric acid to pH 3 and
extracted 2 times with dichloromethane. The combined organic layers were dried over

25  magnesium sulfate and concentrated to afford the title compound as an off-white foam.
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20Exam sl e 5: Solution of DP2 rece stor anta oni st com sound sreservative
free [00240]1.5 g of a DP2 receptor antagonist conmpound is dissolved in 25
nmL of citwatetiufifser. Mannitol (50 ng) is added to the oroszan/0izsbs owed by
addition of tyloxapol (1 nL) and the pHis adjusted to 6.9 using 1IN
hydrochl oric acid or 1IN sodi um hydroxi de. The final volune of the solution
is adjusted to 100 nL with saline. 25 Exams le 6: QO ntnent of DP rece s
tor antaoni st com sound [00241]1.5 g/(9 @' pecept or ant agoni st conpound
9

is dissolved in 1.5 nL mneral oil. et rdl atum (500 ng) is added to
the mxture followed by addition off chforobutdnod NaLO iut). The ointnent is
filled in sterile tubes. Exanp Nl Cl TH2 bi ndi ng assay WO

2011/ 014587PCT/ US2010/ 043598 | 42] The labi IANty of a conpound to bind to

5) d via A iol i gand bi ndi ng assay using

[ 3H] PGD2. HEK293 cel |l s stably expressiing feconbi nant human DP2 are
resuspended in 10 nM Hepes, 7.4 containing 1 nM DTT, |ysed and centrifuged
at 75, 08fepxb):t[2"-[Elytiopripmmecabonsiehyl-dinén ayantthgl)eb-(6echoxsguaptindged)i n 10 5

mM Hepes, 7.4 containing. .1l mVi DTT and 10% gl ycerol to approximately 5 nyg
pr ot ei n/fOrethgx Wl'?%ﬁlllﬁcqtlﬁd‘cﬂwlﬁﬁﬁiﬁl ) are incubated in 96-well

| at es @ 1 nfvt. : 1 ] &fvridr3 RiMLddepes,
TR Yo = o Ve D e i g A

60 nb nutneghedy-riplomyt-dmperatiorad (Ihe gr 252 ninely was dissa@ved matiedobid 80 apli. )d
filtration t h t / C.qal fibre filt | ates., The filter 10
bl at eq. R TR o R B 5Rdsd 2 inab i PO A BO e ¢ oom

t enper akdhSeritiRfoVR B THY VAR BitsfrRferdda8 roiybIeReid imPudtidd thalCl pH 7. 4)

prior to harvesting. After harvesting, the filter plates are washed 3 tines
with 1 ﬁpn@@trelted\agge Buidue wa iessolged adwatse(r o mlarthen Gozanend ddwddized ta he
pl at es . i tivity retained on the filters is determ ned on a
Packard%ﬁgﬁ%ggﬁlglg?bgﬁ ]ilﬂr?' Elmer). Specific binding is determ ned as total
15r adi oExtanijde Bi Petin@atibi U6 a DI reEgRorf AtaPorigh cuinpouridne presence of 101 LLM
PGD2. 1C50s were determ ned using G aphPad prism analysis of drug titration
curves. (8238 elngoneppnechiagueaiy oag%lalymf sopuenstthel igrds ¢ PPofecsp®bnpound to

bind to : i i Ol rane
b1 i ng *Sa gy et HEEER R A Dbt RS rePiof sh AR ARBMEERL “Paciced
human pllavebai-by{Brkgirogylcatlo$penn BHYCCor watcat i on), were resuspended in 6

vol unes _of [ TT in Hanks Bal anced Salt
Sol ut i oR3EERNSS 888 xg to pellet the

i : “a- =4V ECE 1L 2 siid
oS aNGf2 3 TOT ST 5P eb GRHIMBRAF LR HRSRAA DSl 6 ABST OXi et el y
buffer. Boric acid (50 mg) is added to the solution followed by addition of 100 UL of

benzalkonium chloride. Polyvinyl alcohol (1.5 mL) and Polysorbate (1 mL) are added to
the mixture and the pH is adjusted to pH 7.1 using 1N hydrochloric acid or IN sodium
hydroxide. The final volume of the solution is adjusted to 100 mL with saline.

20  Example 5: Solution of DP, receptor antagonist compound (preservative free)

[00240] 1.5 g of a DP; receptor antagonist compound is dissolved in 25 mL of citrate
buffer. Mannitol (50 mg) is added to the solution followed by addition of tyloxapol (1 mL)
and the pH is adjusted to 6.9 using 1N hydrochloric acid or 1N sodium hydroxide. The
final volume of the solution is adjusted to 100 mL with saline.

25 Example 6: Ointment of DP, receptor antagonist compound

[00241] 1.5 g of a DP; receptor antagonist compound is dissolved in 1.5 mL mineral oil.
White petrolatum (500 mg) is added to the mixture followed by addition of chlorobutanol
(10 uL). The ointment is filled in sterile tubes.

Example 7: DP,/CRTH2 binding assay
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protein/m . Menbranes (20 lug protein/well) are incubated in 96-well plates
with 2 nM 25 [ 3H BWAB68C and test conpound in Assay Buffer (50 nM Hepes, 10
mM WMnC12,wo 200/EDFBA, pl us or m nus 0.2% human serum al beeirrus2@bio¥isdy for 60
m nutes at roomtenperature. The reactions are termnated by rapid
filtration through Whatman GF/ C glass fibre filter plates. The filter

pl ates were pre-soaked in 0.33% pol ethylenimne for 30 m nutes at room

t enper a¢f242lt heﬂhqfﬁ%lhtéd)fuawomghn%ﬂm@d O(tsghﬁmm%egecentoslﬂ\ﬂsm@ BHa7. 4)

prior 3 ed

times w?% Olli?an}{ %co @Q%ﬁ\ﬁﬁﬁ fgﬁly(?% %%%&1%0| ng'reixﬁg %lﬁg r&roﬁ]é)\r{\@aggded to

t he pl ahemaabdP,ahercs@pemddtin \t 0 hnyMrisdpas, Vet canaihing 1fmM BT, Iysedlatder m ned on a
o AGR B S o sGeReL copd Bu e DB Wi

noN- $pe G ﬁg el E‘&htéuﬁl g*lemﬂ/f E?‘T%ﬁ 19%, éig 4 tﬁ\é{a@%t@rﬁg%tielggﬁg% Y&EiR/ml

determ ned using GraphPad prism anal ysis dru ves. | 00244]
Repr es eMcanbr\mesc{atlé) ;fg)protmrdw@llmts imabsted in 9o-ExH mlﬁ,t% Witlaﬂmhl\Efﬁ"}BGEz 8nd s

resented in the follo t e. able 1. n ' Bi.ol ogi cal Data
B e b R 3o O 380 iyt P Sy THRCE PR S Sk

et hyl - U@Q‘V@ﬁﬁﬁhﬁ)&’éﬂlmﬁﬂﬁﬁﬁﬂo?ﬂﬁﬁ)ﬁf 6 hﬁﬁﬁ&@%’&fﬁ tenficPIERY ThSredddonaet | C
acid AC {3 [2-tert Butylsu anyl met hyl-4 - (2, 2-di net hyl - propi onyl anm no) -

pheno Xy]temuqu1@xgppphfél¢ﬁythm thyewghi Wha‘rma(lj G¥/E glass fibre filter plates. The filter

10  plates were pre-soaked in 0.33% polythylenimine for 30 minutes at room temperature then
washed in Wash Buffer (50 mM Hepes, 0.5 M NaCl pH 7.4) prior to harvesting. After
harvesting, the filter plates are washed 3 times with 1 ml cold Wash Buffer then dried.
Scintillant is then added to the plates and the radioactivity retained on the filters is
determined on a Packard TopCount (Perkin Elmer). Specific binding is determined as total

15  radioactive binding minus non-specific binding in the presence of 10 uM PGD,. I1Csys were
determined using GraphPad prism analysis of drug titration curves.

Example 8: DP; binding assay

[00243]  The ability of a compound to bind to the human DP1 receptor was evaluated via
a radioligand membrane binding assay using the DP; selective synthetic ligand

20 [’H]BWAS68C. Packed human platelets (Biological Specialty Corporation), were
resuspended in 6 volumes of Hepes/HBSS buffer (10 mM Hepes, 1 mM DTT in Hanks
Balanced Salt Solution (HBSS)), lysed and centrifuged at 75,000 xg to pellet the
membranes. Membranes were resuspended in Hepes/HBSS buffer to approximately 12 mg
protein/ml. Membranes (20 ug protein/well) are incubated in 96-well plates with 2 nM

25 ['HIBWAS68C and test compound 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 0.33% polethylenimine for 30 minutes
at room temperature then washed in Wash Buffer (50 mM Hepes, 0.5 M NaCl pH 7.4) prior

30  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
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{2'-[ (N-cycl opr opanecar bonyl - N- et hyl - am no) - net hyl ] - 6- net hoxy-

4' -trifluoronethyl -bi phenyl -3 -yl} -acetic acid AC

[ 2' - [ (N- cwol20praapssnecar bonyl - N- et hyl - am no) - net hy1] - 4' - P6ETAISh@xP43598

pyri di n-3-y1l) - 6- net hoxy- bi phenyl -3-y1]-acetic acid A C (5-

{2-[ (N-benzyl oxycar bonyl - N-et hyl - am no) -nmet hyl ] -4- trifluoronethyl - phenyl }
pyridin-3-yl)-acetic acid A C {8-

(4- f | udp Y epdiesdiyq bishngmings DRy sPesiihbndmean theqresspeadiydy WM BV i do [ 3

2-

t

a

i B S TR B o T

Exanpl e [@R4Rat Regedenttivallhtefed c:onqmnndmtegted/ it ESarnple 7 and Exarnple 8 is

[
I

presented in the following table.

5  Table 1. Representative Biological Data

Compound hDP2 | hDP1
pM uM

[2'-(3-Benzyl-1-ethyl-ureidomethyl)-6-methoxy-4'-trifluoromethyl-

) L A C
biphenyl-3-yl]-acetic acid

{3-[2-tert-Butylsulfanylmethyl-4-(2,2-dimethyl-propionylamino)-

Nk A C
phenoxy]-4-methoxy-phenyl}-acetic acid
{2'-[(N-cyclopropanecarbonyl-N-ethyl-amino)-methyl]-6-methoxy- A C
4'-trifluoromethyl-biphenyl-3-yl}-acetic acid
[2'-[(N-cyclopropanecarbonyl-N-ethyl-amino)-methyl]-4'-(6-cthoxy- A C
pyridin-3-yl)-6-methoxy-biphenyl-3-yl]-acetic acid
(5-{2-[(N-benzyloxycarbonyl-N-ethyl-amino)-methyl]-4- A C
trifluoromethyl-phenyl}-pyridin-3-yl)-acetic acid
{8-[(4-fluoro-benzenesulfonyl)-methyl-amino]-6,7,8,9-tetrahydro- A C
pyrido[3,2-b]indol-5-yl}-acetic acid

Ramatroban B C

A = less than 0.3 uM; B = greater than 0.3 uM but less than 1 uM; C= greater than 1 uM.

Example 9: Rat model of allergic conjunctivitis

[00245] A rat model of allergic conjunctivitis is used to test the effect of topical
administration of a DP, receptor antagonist compound to the eye on the development of

10 allergic conjunctivitis. Male wistar rats (250 — 350 g) are sensitized by injection with 0.6
mL saline containing ovalbumin (OVA, 1 mg), alum (2mg) and 10"’ killed B. pertussis cells
into all four footpads on day 1. Five days later they are boosted by subcutaneous injection
with 1 ml of saline containing OVA (0.5 mg) in 10 sites on the back. Local sensitization is
performed daily from days 14 to day 42 by instilling OVA in saline (10 mg/ml, 5ul) into the

15  bilateral eyes using a micropipette. Rats are treated with systemic or ocular DP; receptor
antagonist on days 14 to 42 (as appropriate). The frequency of eye scratching behavior is
counted for 20 min post OVA on selected days. Twenty-four hours following OVA
challenge on days 14, 21, 28, 35 and 42 rats are anesthetized and the conjunctiva removed
and fixed with 10% neutral buffered formalin. 4-um thick frontal sections are stained and

20  cosinophils counted. The inhibition of eye scratching behavior and conjunctiva eosinophils
following topical treatment with a DP, receptor antagonist compound to the eye(s) is
recorded and plotted using Graphpad Prizm.

Example 10: Guinea Pig model of Allergic Conjunctivitis
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[ 00245] A rat nodel of allergic conjunctivitis is used to test the effect of
topi cal adm nistration of a DP2 receptor antagoni st conpound to the eye on
t he develwprentolefs710al | ergi ¢ conjunctivitis. Ml e w st aCTASL&002508 - 350
g) are sensitized by injection with 0.6 nL saline containing oval bum n
(OVA, 1 ng), alum (2ng) and 1010 killed B. pertussis cells into all four
footpads on day 1. Five days |ater they are boosted by subcutaneous

i nj ecti dM246k h™ A gwincapigmpilelef eBergisi sonigeoias {soussd fydestithe alifeds iof 0piesh t he

back. Lagal -sensiti-zaid qn.i : i)y f 42 by
instill %@@%@@h% giﬁlpﬁg&(e ?B)r%{ﬁ%?ﬁlﬁgg 1%61%}{%03 tﬁﬁgé\%g%ﬁ%lfgﬁ éaafeqéges using a
m cr opi petjuectiviked. MeA¢ Elatttcgaindaeapiphagey dt-efriveclor(300 4l580gbkR) dtekept or

ant agoni st. on days 14 to 42 (as appropriate). The frequency of ey

scratc hibﬁ%mB’é‘HéP%%?reXip%“@%ﬁ’t’gﬂ Sepiizeg %bﬁnﬁrﬁ@se%on@#wsﬁl%qr}@aﬁ@a%ﬁ%ﬁ.
Twenty- r 1 I : : . 42
e Gt a OB O I AR AN /0 i B B G vl Emin IOV,

neut r al sblufibersadjeted malbdumnedusgmthdprokinhityoetf the [ysewt nales (Mdose st @i,2002)and

20eo0si ngphils counted. The.inhi bition.of eye scratchi behayi. and
gt bR R R A AR ehatlvtl ootk O PRl
ant agoniaatmAOWBRLBELrE® witheh £¥6RcPind SlabRGARMIREARGuRbOAREitWEI T G aphpad
Prizm Exanple 10: CGuinea Pi 2 nodel of Allergic Conjunctivitis WO
2011/ 01#5GPRETY oB2B10PUANEOR. FO0RIGIN) yab fracalygprbeti coth eid, Erlgivsd

conjunctiw tis i ed esi.the effect of topi.cal adainistration of a
o2 o tior MamblydRie bfts Mg e SR berfes PBH i AL & Rl g e
conj un%’fvédhb&(ﬁﬁ% & sti¢ bf @), Gdeme tusi s saBast 043y and dibkige (B8 a s@ROgr ans)
at the beginning of the experinment were sensitized by intraperitoneal
inj ect i @ﬁgdlf) W rliAted JOmeutesften ehadlengroam dayd 3vil he HchyseratshiresppR§estds Al um
An addi t , ' i -S|
Subout ananed epSraflhing 3R o 1L b Kb B0 i iR bfor b€y gy
Twenty QAeTBMB, attmor aeapinist g@iiponnd JuU{ ME@-pydsproparcardondsN-othyl-ar
challenge. Briefly, animals were secured within a towel and placed in a
| at dral %Ff%q?r%@ﬁyﬂ-édé@th%ﬁ? Do bR b Sy s OA{IEGGTe
Sal i ne) JWegyd opi @3&@ Yo %Pgﬁlﬁféaﬁ&l %@th%é%ceﬁ@e'&%e&@b&é igy3 manually
forced bli n?és. Thi s” procedure 1s repeated again on day 23. dinical scoring
of rednesscefitrstionyofal(omlaycaf PBS3)chickd &rral adusiisigateonseasl adsoofvalira@y band
di scharge (usi.ng a sc of D-4) were.e ted 90 m nutes after chall enge
on”day. 33vieting Fraaiilt Gothe RelhsBet i S BeRiualulie Wotdraah iy o
scal e ofta@dadt cf0F of A8 nidah HerSPloftbd il Esnalf8 by ©ReWa§NACOVA Ghdyg Giphphte DP2
receptor antagoni st (conpound 2; {2 -[(N—cyc?,opr opanecar bonyl - N- et hyl -
15arP noPriEex hyl | - 6- met hoxy-4' -trifl uoromet hyl - bi phenyl1-3-y1} -acetic acid)
was adm ni,ster ed. ) - by, t.opi cal ication using.t rocedure
doscri b0y cFiePe S e her ofiaRshivgbE R MRS A ASey B SREf
adm ni stgdehsy diselRs g@hsiocuemvahldatedilyal gesradstiowfing ospaumtigen (Hallen@y. kg)
prepared in 0.5% Met hyl cel l ul ose or water. The neans standard error of the
mean weQPUBK seerayanthidc Abisgraich repopteharygd AN QA gedeetphsial 20pPri zm
[Siogﬁi‘ﬂ Eg%ﬁigtraﬁigﬁl@g\g%nf)&ﬁfdfﬂﬂb&%in?pq@i' dHyShligdihen of conpound 2

25  Example 11: Mouse Ragweed Allergic Conjunctivitis

[00248] A mouse model of ragweed-induced allergic conjunctivitis was used to test the
efficacy of topical administration of a DP, receptor antagonist to the eye on the
development of allergic conjunctivitis. Compound 2 was evaluated in a mouse model of
ocular allergy. In this model, a systemic sensitization with an allergen (Short Ragweed,

30 SRW) was followed by topical challenge with the same allergen. For sensitization a
suspension of 50 ug of short ragweed allergen (SRW, Greer, Lenoir, NC, USA) 25 ul of
Aluminum Hydroxide (13 mg/ml, Sigma Aldrich) was injected into both hind rear footpads
(Day 0). On days 9 through 15, topical treatment with compound 2 (0.3 % in PBS), positive
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redness, discharge and cummul ative clinical score follow ng ocular antigen
chal  enge. Ccul ar edema and the itch/scratch response showed a trend toward
reduct i orwoQ@ourlo1azsm ni strati on of conpound 2 failed to iPapasko@oy3sendpoi nt .
25 Exanple 11: Mouse Ragweed Allergic Coniunctivitis [00248] A nouse nodel

of ragweed-induced allergic conjunctivitis was used to test the efficacy of
topical adm nistration of a DP2 receptor antagonist to the eye on the

devel opﬁ@lﬁ’FOl(ﬂPf@émS@]PQP Acedif Ladn hmr@mgllos@)r%aalﬁalezom@ @B #ated in a nouse
del d th
e "Claglar s e Bk, o M T8 UL AR gL o

sane al lcelilgerd nitotopipens,iwitlzat iudndrap sﬂ&eaemsnnn eaéh 5@ Duglags 1$ﬁmmghr Eﬁgweed

al | ergen (SRW Lenoir, NC, USA) of Al umi nuy xi de (

my/m, SHERHCR fgﬁﬁ@}g)e d xad tppicaldoses 9@@85 WisHePenggn 1 65? Ben e@ély 0) n
dayss 9 D& BN W op r dcl%shtcfaﬁ?tdﬁﬁ%e%ﬁtﬁm(:%yﬂﬂm&lﬁ? and %hk&l wap) .

positive® control redni sol one Acetate 1% i1 n hypronelTose), or vehicle
contr ol beﬁBsadmmsstradmm sisercdontageaatyt Thety mdmiutop aftht the fmlrcélatlmdﬂappl cally

to the tral corn S|ng c ated m cropipett with a5 iut drop of
treat nero) Phnectagscteptgf v Sng hRbdgne SRS tu il Begea wi th

topi cal cdasged Qiln%%odldl Ha SRWCEHS RS @Pe] A cBmlltivERSrd Wag@ShroRe. SRW
was prepared fresh daily, and used within 3 hours of mxing, and m xed wel |

bef or e arhhiding il aremisteromessyradevitiothegaprsition of mmm}g m nutes after the final
chal | en y |n|c Si gn ¥ Iln er
chemb)3| gﬁ)zgﬁg S%%llr Ig ng S\?\tilelatetoglcg (dgl%lﬁlgpﬁtsol%ndf CoFlﬂé) Oul\{\aab S]fgn th?s@c Pcl:era]dg

M cr oS c@peharfe,Alddw ollling) eh&GBEYE a@BurallStvd aﬁﬁdfaai gébré ﬁﬂloﬂ&dﬁ@@mﬂzﬁﬂ anpag@net er s
measured with the exception of squintin 10[ 00249] Fi gure 5 shows t hat
t opi cal chdlbangs st Pt Poncrays RBBNievomai-Fenbinosriacyol e NQVs far ge, 1 d

swellin I ative clinical score follow ng ocular antigen
chal | engg %q}ép%lkgg veréugslg]sBS/ RW Newman- Keul s post hoc foll owi ng ANOVA, %
P<0. 05 \Exnsijde PERSVIRuge Modebdf. REXdnficeedlBye Mouse Mddel of RSV-Infected Eye
15[ 002501 A rmus nodel of i.rator C i rus. (RS e,li nf ect| on
is dsed! 40& SQlost ArprRISEFISE & TEPirg Y A Cé(ﬁ% f&‘é%s&*e B&ﬁ?n\& %996 0 fest

ant agoni (RGP Yeid GG 13 dg@HHP&HﬁIS A4 9R \Biird et al.

J. Vi ro|1§etzfgé§7 81(%)a %%66 %Lﬁkzoe%,ﬂ% " R4 RS %\E 1(*{1(961%/ 50- 5) .

Each rmtosdaeymnmmnathoiowl (Bytko Meat &/d JWV trhl 80071§1(DP283é@eﬁ51ﬂm Vamaégb’m st

conpoun ] > i]e sali ne The DP2 receptor
50 ant adbit ACEL G -Tach Aift rBgt myvsaty et 6 Cad PRotSIFRM and ¢ hon
once daishigOMS! cohtpRufdbi véhi e (sddril@Balk) fnhevdi@t o€ ol (Tt PdVSdeptor

[ 00251] | nstl | lation of virus and inhibitor in the eye. Fermal e BALB/c m ce,

6 t 308 welekenigl compaped punstilsd 48 mingftcCnays iseculimand thebenae deilyeaver B8V (Long
strain, eisi&{eocfu}/ﬁlon@f the protocol (14 days).

[00251] Instillation of virus and inhibitor in the eye. Female BALB/c mice, 6 to 8

weeks old, are purchased from Charles River Laboratories. RSV (Long strain, serotype A)
is grown on HEp-2 cells and purified on sucrose layers to a concentration of 10'' PFU

25  (Bitko et al., Nat. Med. 11:50-55, 2005). Dilutions are done in phosphate-buffered saline
(PBS) immediately before use to a final concentration of 10* PFU/2uL as needed. A
similarly diluted sucrose solution is used in sham- infected control mice. Mice are
anesthetized by intraperitoneal injection of pentobarbital (50mg/kg), and virus in 2 uL. PBS
is dropped into the corneal surface and massaged in with closed eyelids. The day of the

30  inoculation is considered day 0. The DP; receptor antagonist compound is diluted in PBS to
60ng/2 UL just prior to application of 2 UL 40 minutes after the RSV inoculation on day 0
and then each day.
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is grown on HEp-2 cells and purified on sucrose |layers to a concentration
of 1011 PFU 25(Bitko et al., Nat. Med. 11:50-55, 2005). Dilutions are done
i n phosphaibestwfissred saline (PBS) i mredi ately before u®PeTiuS2@0/0i3598
concentration of 104 PFU 2pL as needed. A simlarly diluted sucrose
solution is used in sham infected control mce. Mce are anesthetized by

intraperitoneal injection of pentobarbital (50ng/kg), and virus in 2 pL PBS
i s dr opp&352int oPurticnofthe expariments Exerpreyissalieeraningg danlye psklegvesied| i ds.

The day qf ' : ' i | ger : rgce

ant agoniogteaé:ﬂc:grrggg rfldcl[a?\g}f%l }’333 gglﬂ ?%Q%E@u?d gl"g?g% %é jg’tr]%tlgglec}rg t%EO% of

appl i catitone pdin@. Phred Bnimaidre asalf foe cachhiataRBvhtiirv024 hnddd tosatcinwidlay DP,and t hen
each day. WD 2011/.014587PCT/ US2010/ 043598 [00252] Durati on of the

exper i MEFREPIOEHRIasQE compgunq @%ﬁ%@i%é@%ﬁéiw@ ei’ﬂfée R 6068 Qgé@h of the
fol | gw ng dawy iPaRiwRRY | nocul ation: Day 2, 4, 6, 8, 9, 10, 12, 14 = a
total of 8 tinme points. Three animals are used for each data point i.e. 24
m ce tr¢eéd wi Obular prtholegye Prcolar distag ond st uatsoinpiviu a dlitdmap Ddomicescapeeat ed

with vehicle contragl (f . al o - Bm ce used | h dy) ..

{00255 GRGHSY* Batin by o 0P irSends GRESut Hsl dnbihad dF13 anp

bi om cr a3qape-1667,10003 VPablodl is scdredbr Dboal 2D t0B1dsADHIB3 090 ey 181 s et
al., Invest. Ophthal. Vis. Sci. 44:1591-1597, 2003). Pathology i's scored on
a scal e sbghtgednsssinghe earhergng = ndpderag¢ eedncssypad imjeetiog) 3 gronjuadired end n t he
cornta cPReBPRERC R R By T el iR g G B SRt 1y
associ athaguvy 3 -AnfREtEAsBRSnjcbticn, anstiaedhatsineus Ry &Cdre Oxumiasé icd ajded Wi t h
mucus. Eyes are examined in a coded fashion with the reader unaware of the
t r eat memtshginith thegeadsy sagsyrre obthe gigament eseaudhopresgnce of Bpmpyacd¢esor s
recorde . I i cati.on t or

ant agon MOTE IR BR% iSR6 R Tt sRBROCEE b feuln bR ESER O 1,
af t er RSmagdnisttehipengdarcActonérdapealt olsahayioetiiwcit.¢, \daydP2 1dedepRSV ant agoni st

conmpound, reduce u residye and/or nucin build up in jnfected eyes.
[00354] |Ch%1_§691g%u Herap WUE@@; efg@%ag@@rﬁ%@gwr @%gqm%a%@%&dere%%@a Y%ed in
1-3 m Lygd® ok MuclPorf y hlipRead Q. 15 MM Tris d pH 7.4) using a
pol ytron honogeni zer. The honogenate is centrifuged at 10,000 xg for 10 mn

at 4 dedi2s4 celmerdeuldind @Lpbmmeasaramerts Hyedmseuesate hd@@ogtegeeesl-Gehlsi us

prior t r 0Gess| or Il- tr i.ons. . Supernatant sanples are awed
AR R LN S Ty T O Rt e BVl el el
30 M nuhemogtieniseemtifided ae 40,800 10 fR00 nih 4t ArdedRedtdItEsd FpemeMhi act as
descri bed a%ove is used to determne levels of IL-4 in the extracts.

[ 00285] ROvCIRNASE dagrpesotedsivs PrR&VO procassimyfer1li-A cxtiections Supcmaggtisammesvar i ous
days

are thawed and precipitated with final volume 10% ice cold methanol, held on ice for 30

minutes, then centrifuged at 10,000 xg for 15 minutes. Eye extract as described above is

used to determine levels of IL-4 in the extracts.

[00255] RSV RNA and protein: RSV is assayed in the ocular tissue on various days

25  using both Western blot and viable virus assay (plaque forming unit; pfu) as described
before. IL-5 is quantified by RT-PCR. RSV RNA and protein are measured in the eye and
lung (Urnowey et al., BMC Microbiol. 6:26, 2006).
[00256]  Infection of an eye eventually transmits into the lung, causing a standard
respiratory infection. In some instances, eye serves as a portal of entry for RSV in to the

30 lung. Thus, it is of interest to monitor the lung infection to determine if the ocular

application of the DP; receptor antagonist compound has any effect on virus replication and

quantity of virus in the lung. The mice lung tissue is harvested, homogenates made and
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25 using both Western blot and viable virus assay (plaque formng unit;

pfu) as described before. IL-5is quantified by RT-PCR RSV RNA and protein
are nmeasuweaoiwnisise eye and |lung (Urnowey et al., BMC MpCralse@/043926,
2006) . [00256]Infection of an eye eventually transmts into the |ung,
causing a standard respiratory infection. In sone instances, eye serves as

a portal of entry for RSV .in to the 30l u%(f:;. Thus, it is of interest to
noni t or apsaEcq {onyrakiitecandoly csterndietdMrtyse th et Hed Begriogy dppriatard/3R06f t he

DP2 receptQt_agt S 0 ~ef §ect on virus replication and
quantit?88§%J$?u§9§ﬂvf%Eﬁrgﬁ§&&¢%@ﬁ§§@gyfﬁi%&tissue i s harvested,
honogengtes7]madstatindcal amdysisd Tho patiblogl s¢drteandaed]avdisdetoncditatiof\at suse H,

et al. All.ergol ogy Internation 2007; 56; 165-169; Bitko V, et al., J.
Virol | SdctEd o %(&708@?39&1\“_%38?3{7‘?‘@? by bentempnt st fpsiasalyyn asigg Giat¥gg scor es
and gculpail dyrida PaBlSoP2rK5Gn Die 0?@952‘6“ ed to a two- way ANOVA

foll owed by bonferroni post hoc analysis using GaphPad 5 Prism software

( G aphPa@2s8if t whlneDP Saacidbeguagofa) (cop@oasd R Tie-[DP2ydewmepdrecarhonydgoni st

;12 - I b | - N- .
G T - DO S Rosa A Tap P -OHRASRYY 51 ghfetis Peid) ey eeddd o
acid) rednceg a?ﬁolﬁg?/axﬁiy(@)@% od i@gﬁfctﬁﬁc{sée@ig@%aél L4 induction (see Figure
4) . Exanple 13: Co |nt.| on herap_y in a noulse .gch_nl c Snoke Mbdel

lO[OOZS@*iﬂ!W’;32' mbipation thenaps dn i ousg Subeg ) headl zed i n cages for
24 ur y e control,. up, was expqsed.tq.air_and the test group
oo 1B S Al PR iRl R By AR i ftiBl n SRS K Suiptls 9L 04

(day 1 t(@ayd®nyTE) confroDEDupeesRkpdscans aigand thie t&t group was exposed to smoke
}2-[ (N-benzyl oxycar bonyl - N- et hyl - ani no) - met hy| ! -4-trifluoronethyl -
pheny! } figyt seyemuntiferyd gigatettes prvidgy (¢ §iepy1 oy & PRadseerirone or in

(30 (5 ehBBod R (R P I BOL AN CATPAHAG) Hhethy 1-4-triftuoromethy -

yl) benZygén}?ﬁgyﬁﬁ}li&@lﬂ%@td{ja@i&@olﬂmhhO;(j/(% mgHEg c[djpdl?@e orlip -tcang'nﬂ'tlinmt gyl pr ;)pa
., ... r m nl stered. s [ a an u 0

Sgﬁig?'@b %%Aﬁr}m%%ﬁeﬁwa}l@ﬁ (S?(gﬂ%%ylfl}lﬂ)'&(%‘%&E}f}q%xé’m’%@%/'é’d for influx

of cell %1)b€1¥zty9‘-<5'-(tﬁsmetﬁﬂﬁgmlﬁh-@ﬁ)&l@thexy)- Keinddrolyiy-2 M—ﬁh%thyheﬂrg@nolicrw&)n’

and/or proteins. Lung histology is also exam ned. 20Fi gu Il Tustrates
t he ef f €84 mgfkeDP2 dr) @cepinoinistn¢dgaming at dal bared @y toi dayddmibdmeeyi g wi t h FLAP

inhibition on.th unber o({ |. e*l n utrg%g'ls nd | gho tes present
i BALF R gt R ik b s EteTor Gty BB, Sulbber UHRaRBRT of . -
al one Or(e.%.DK‘EQ'I'DJIU,aMIPQ, Yl-%?:,_rﬁlclﬁl—,/éﬁdﬂof‘ ProAihOr L@y Hm@lo@? esARr&a@finguci n in
BALF. In the subchronic snoki ng nouse nodel, the effects of a conbination
of &0 DP¥igwedpilostrasenthgofieesof @%nr}fﬁ?@h‘@f alraigQippAfone or in combination with

FLAP inhibition on the number of total cells, neutrophils and lymhocytes present in BALF.

Figure 2 illustrates the effect of a DP, receptor antagonist, alone or in combination with a

FLAP inhibitor on the presence of mucin in BALF. In the subchronic smoking mouse

model, the effects of a combination of a DP; receptor antagonist compound and a FLAP

25 inhibitor compound on mucin secretion in BALF were additive, i.e., a combination of

Compound 1 and Compound H reduced the amount of mucin in BALF more than each

compound alone. In one aspect, the effects of topical administration of a DP; receptor

antagonist, either alone or in combination with a FLAP inhibitor compound, to the eyes has

the same effects in the eyes (e.g., mechanistically expected) as observed in the BALF.

30 Example 14: Clinical Trial Evaluating Effect of Topical Administration of a DP,

receptor Antagonist to the Eve in Reducing Signs and Symptoms of Allergic

Conjunctivitis
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25 inhi bitor conpound on nucin secretion in BALF were additive, i.e., a
conbi nati on of Conpound 1 and Conpound H reduced the anmount of nucin in
BALF nor ewohan/maassih conpound al one. I n one aspect, the etCTastesooi3svopi cal
adm nistration of a DP2 receptor antagonist, either alone or in conbination
wi th a FLAP inhibitor conpound, to the eyes has the sanme effects in the

eyes (e.‘?., mechani sti cal Iq}{ expected) as observed in the BALF. 30 Exanple
14: d i 9289 Trisingsyednicit dowp! Eblind rangpnrizndi ved W siopt-8Y aflpeshoof a DP2

receptor i i I i and,; Al lergic
Con' unctC|Of\§t|p 1@%%%%?%&%%2%&8? ?&%%%ﬁ%@g [\ Z%Ojﬁgéiqﬁglﬁegzcent er,
doubl e- btdeptdr antagelosticoagouidvo thayycofasdivalmeals, will degiocogondtivitid @dC)st udy to
eval uat he safety and efficacy of tqgpical adnnistration of a DP2

recept o?f?llqmgsﬂmglectkyaﬁﬁ : %ﬁm@ (Q%é!)o]ﬁa‘ihr?& IFFARN SO e thedetes gi

conj yncileyitdnd ge(. gg_@toﬁi%l' MG SPoY B F} fe\é@to@alﬂt@é’oﬁ%?c UnBne&idisedfelto Fach
subject wll recéive the active 5 treatnent (e.g. a topical fornulation of
a DP2 r dlmepteoor platdbgoni st conpound admi nistered to the eye) or placebo.

[ 00261] ubj.ects. aged 18- years .of, either gender.are to, particjpate in
he- st udpoRl T b ReBEE ahd LR asESe St Shieearer oS Bampi G B gy Af g os
(al I er gisgbie@RknbIEd hakietd rﬁed&éal%’iﬁt&?“o@@b&l@@élle&i&é @llerglh@njurRtiVRis @k C st at us
shoul d have been confirnmed by (1) positive Skin 1(% rick test to a seasonal
or per emhing¢ongurictivigieh The pllergpogatus shoubthavabeen tanfyand bnal) posgectskint he sane
al lergen.. 100262] No supj ect shoul d hav | aucoma, .. ang,erior, or posteri or
cvei 11 Pigk Rl R Dbt Hepfe?) FrEMARORM R h e REninRT IR | <.
iritis @imelaMergye; diabetic retinopathy, or progressive retinal disease;

presence of an active ocular infection; a positive history of an 15ocul ar
her pet i d002A3lectNesubjagtshowd Apyriglaucons. apfB]ieicarPostsEPT Wepitss. KicdBevi ous

L1 eat e AN O ARSI BL O LR ARIBM AR D). b Syahe Tl cal Y

adm ni st almca m ni stere ¢ost er ol
syst em paddryssavdttiviab isead; @escaaphbhal adtivabtylasidfdcribstepmdivedsdtorgelflan

stabilizers;. subjects .who had an ypper respirator ract infection 4 weeks
bef dfe PAMADRITRES tretigh As‘_ﬁfbf’gil‘%@ﬂv%ﬁ%sql?&%s thﬁ@@waﬁf-ép%muaﬁe%@e%r gery
Wi thin 6, RN Q% r%)ﬁ‘i_%{it@raﬁ&cﬁﬁﬁﬁﬁforﬂfwigleéﬂy%?fkteﬁ?éaﬁs; HERMiste/c@ ¥R € subj ects of

child bearing potential nust have a docunénted negative urine pregnancy
t est anaphthsimibadlyprdavhistiretgeoatiorstirads;loy apy eysemmitdhynadpfingsemed @cept i on duri ng

égg hcgﬂ[gfs)gt@gfmigﬂﬁr asdtnlljlg%te?eec{ ringsq 'celY\gtia%lIli%Qrs;i Srl].l ?e%{ge vghocl?arzisa%nl}ppiel'rs re(s)]g?l%az%iorged from

tract infection 4 weeks before randomization, or subjects who have undergone ocular

20  surgery within 6 months or had a history of retinal detachment. Female subjects of child
bearing potential must have a documented negative urine pregnancy test and must be
practicing a medically proven form of contraception during the course of the study period.
Written informed consent is obtained from each subject.
Conjunctival Allergen Challenge (CAC) Protocol

25  [00263] Demographic, medical and medication histories are obtained from patients.
Patients that are eligible will have CAC performed bilaterally with an allergen to which the
patient had previously reacted positively following a skin test. Allergen is instilled at
increasing concentrations at 10-minute intervals until a positive reaction is observed.
Patients and physician will then assess signs and symptoms of ocular inflammation: ocular

30  itching, tearing, and redness/burning sensation using a 5 point scale (0 = none to 4=
incapacitating) for each symptom at 3, 7 and 20 minutes and 12 hours post CAC. The
patient symptom score is the sum of individual scores as rated by the patient. The

concentration of allergen inducing a 30% change in the patient symptom score (PD 30), as
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Conj unctival Allergen Challenge (CAC) Protocol 25[00263] Denographic,

medi cal and nedi cation histories are obtained frompatients. Patients that
are el igiwbeowdiksshave CAC performed bilaterally w th amrCalusesigemsp® whi ch
the patient had previously reacted positively follow ng a skin test.
Allergen is instilled at increasing concentrations at 10-m nute intervals
until a positive reaction is observed. Patients and physician will then

assess $1gpyed Ay thayNgEdwapeim seaif it PAMiamanMibhe cofablisaed 3aich Pationg will

; . ‘ . . ) ‘ . | - ¢
4 noapshPag PEFSACRAL R SERREPEED UnleDfnR PBN 0P8R GoyBe BETE.
post CAthe ckbs pat aehigagyaiag mosclor ecosd pdredsuinhadrossndicy iBduabats@monéls as

rated by the patient. The conceniration. of allergen indycing a 30% change
in the PCHEMES EEHPERHRERETU p@ @dmme&éatelwéggmlgeagwh@ﬁ@gﬁ%@%%t om scor e
0 t0:20 /i nut 1 i i ill:.-tthen receive the

al | e?gerﬁ)g}éﬁdz;slcﬁz%eg&é%\%\% ?‘%?B%%%@é Srﬁ%ﬁﬁ?yr %’?ﬁﬁgﬂ a%lwglg%/o%\ﬂﬂoe%m?he first period of
t he cro$®264ler Emdpragaiyrendpoidiagf the sthdy hehs vootion pé patooht efmptos ©oss over

e PP SRS W A oSSR e
separ at egh fadivaiaey@Nadahs Was ByAptonRek kadssch B9 264pathat Hid RPNy LHsDehNt Of

the study is the variation of patient synptom score (AUC synptom score 0 to
20 m nuteepllapseainent peihs patigntaibe bucrabassnuzany obihd pbisicien, satstyae t he

i ndi yi dual | ar signs, and_s tQ as .Aas sed, by the patient and the
oyl ci Soterepiy- Jos sPpelbe el MR Rr R RO RERIRR S8t er al | assessment of
t he physeniesin, $&f @laynpiiadind Qhdoaindditd ddsyribddaradin sl DRBtratARGuBldRERT kers in
the lachrymal secretions. [00265] The exanpl es and enbodi nents descri bed

her ei n &P@vdgusimedibeations gechsnegsoyasesiaddo varspeuskiasdntheyt psie ber changes
suggest i M . Wole 1Lt i Q1 he

spi Tt SNRARETONE Biteh8ubint BPuRl dorRE i oSl MR Sl
The secftlihorchwadicadiaginsed hbeiream far @gdrorationglgnirgats omglangurcpes esbonl y and
are not to be 15construed as limting (he subject matter described. WO
20117 01 48851 AUSTHE 9 85U e-t CLMCTASSNERSE- | S CLAIMED 1'S: 1. An opht hal ni ¢

pharmaceutical conposition conprising a DP2 receptor antagoni st
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conpound and at | east one pharmaceutically acceptabl e excipient to provide
a 5sol ution, suspension, drop, enulsion, ointnent, gel or an insert,
wher ei n twe 20pitiingsym ¢ phar maceuti cal conposition is i nPaTfuseemf0eds98

adm nistration to an eye of a manmal. 2. The ophthal m ¢ pharnmaceuti cal
conposition of claim1, wherein the DP2 receptor antagonist is a conpound
havi ng the structure of Fornmula (1), pharmaceutically 10acceptable salt,
pharmaceutical |y acceptabl e sol vat eCLddMsY odrug thereof: R2 Fornula (1)
wher ei n; ks H, halogen, -CN, -OH C -Cal kyl, C,-C4al koxy,
C,-C4f|Jggég]EV?PAE$§§d§fluoroalkoxy, or C,-Cdheteroal kyl; R5 is H,

hal ogen,1. - CNAn ¢ybZhalm{dhhar@iRtadtical S6hpositi®( edinfrisZng a BPzE)c@rdbR2antagonist

NHS(=0) 2R12, -C(=0)R12, -0C(=0)R12, -CO2R13, -0 R13, -CH(R13)2, -
N(RL3)2, -C( £el)nn|@w§3n§, at logei g \nlprmase ptical lxjaegcpinig-gapignt to Rm(&_ec?; R12,
NHC( 50) OR12, (~iGE: : - Kyl o : I y -

20051 I lor ol Kasy O LT ROy SR GpErent B IR ypeich he

C3- Gi ocycl oalokithalnac pbhdrstactuticecamnpasrimnbs in & foradoCRinnohetier wapcdyeaf kyl , a
substituted or unsubstituted phenyl, a substituted or unsubstituted

napht hyl , a ?HW?Patuted or unsubstituted nonocyclic heteroaryl, or a
substituoted qhcWpRUBRiL pHABRHCOItEYCEInEpIRIBITR A, 1, WREFet the TP, Rxch®r
substituted, then RS is 25substituted with 1 or 2 R21 groups; R2 is

G - C4al kyl , @Btagustah e gbipoynd lEME@ I stCaciik wif ForngHiz 0D ghabsedentieadly or

unsybsti tuted ph I - CH(CH3) .- Or (substituted or unsubstituted phenyl), -
& o) 2+ 0° (< AP 1l BRIt SR IS e o PR b [t o o
unsubstituted phenyl), -0Cl-C4al ky4 CH2- (substituted or unsubstituted
phenyl ), -0-CH(CH3)-(substituted or Dt i ed phenyl), -NR16Cl-C4al kyl,
- NR16- CH2- (substituted or unsubstit ), or

- NR16- CH( CH3) - (substi tuted or > enyl), wherein if the phenyl
of R2 is substituted, then thg enyly i s pstituted with 1 or 2 R21
groups; each R21 is independs el £ct ed"f r'bm hal ogen, -OH, -0C1- C4al kyl ,
Cl- Cdalkyl, and -CF3; R16%s Hor dJ-CHalkyl;

Formula (1)
wherein,
RYis H, halogen, -CN, -OH, C;-Cjalkyl, C;-Cjalkoxy, C;-Casfluoroalkyl, C;-
15 Csfluoroalkoxy, or C;-Csheteroalkyl;
R’ is H, halogen, -CN, -NO,, -OH, -OR", -SR", -S(=0)R"?, -S(=0),R"?, -
NHS(=0),R", -C(=0)R"?, -OC(=0)R"?, -CO,R", -OCO,R", -CHR"),, -
N(R"),, -C(=O)NR"),, -OC(=0)N(R"),, -NHC(=0)NH(R "), -NHC(=0)R"?, -
NHC(=0)OR", -C(OH)(R?),, -C1-Csalkyl, C,-Cefluoroalkyl, C;-
20 Csfluoroalkoxy, C,-Csalkoxy, or C,-Cgheteroalkyl;
or R is C3-Cpcycloalkyl, a substituted or unsubstituted C,-Cjoheterocycloalkyl, a
substituted or unsubstituted phenyl, a substituted or unsubstituted naphthyl, a
substituted or unsubstituted monocyclic heteroaryl, or a substituted or
unsubstituted bicyclic heteroaryl, wherein if R’ is substituted, then R’ is
25 substituted with 1 or 2 R*' groups;
R*’ is C;-Caalkyl, C3-Cscycloalkyl, -CH,0-C;-Caalkyl, -CH,O-(substituted or
unsubstituted phenyl), -CH(CHs3)-O-(substituted or unsubstituted phenyl), -
C(CHs;),-O-(substituted or unsubstituted phenyl), -CH,OCH,-(substituted or
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R' is G -C4al kyl, G -C4fluoroal kyl, or C3-C6cycl oal kyl; 10R12 is

C -Cal kyl, G -CAheteroal kyl, or G -CAfluoroal kyl; each R13 is

i ndependewolzgtigahssct ed from H, C -C4al kyl, G - C4het er oalPkyluS2@0043598

CAfl uoroal kyl . 3. The ophthal m ¢ pharmaceutical conposition of claim1,
wherein the DP2 receptor antagonist is Ramatroban, AMG 009, AMGS 853,
Conmpound 14 of WD 09/085177, 15AzZD1981, AzD8075, AZD5985, ARRY-005,

ARRY- 006, ARRY- @&8bstitpcd penypo 26 0§ salkidae9-Clhaprbgitutoton psubgitpied 4,  QAV680,

M_LN6095, ACT-1 A E R 6 _
e Bensy s %ﬁge? b %@@%_um 1 ﬁ%@%_ﬁ%_ﬁ&mﬁ&%&ﬂ%ﬁlﬁﬁﬂﬁﬁ NR'SC,-C.alkyl,

met hoxy- 4' - t r i f NRYrOH(Supktithicd e nysubstityidd-pheetl), or abiRdS-CH(CH;)-(substituted
{3-[2-tert-Butyl sul fanyl net hyl-4-(2, 2-di met hyl - pr gpi onyl am no) - phenoxy] - 4-m
et hoxy- 20pheny@r}unéeléﬁ/%%aheaybwéﬁswz?thﬁn%le@d@? RTMsoB l,tutﬂ/é%%té,e and
TMB170, {2'- phen?ll is sulfs_ti’t\llit%(% \ﬁ/ith 1 or 2 R*! grou

[ (N-cycl opr opanecaf bony yl -am no) - netpﬁ;yl] -6- et hoxy-4'-trifluoronethy
| bi pheny1- 3- y1}each®ét isandependently selected from halogen, -OH, -OC,-Calkyl, C;-

[2'-[ (N-cycl oprop rbonyl - N-et hyl - am no) - net hy1] -
4' - (6- et hoxy- pyri gﬂﬁigl—’ 911(?3 2met hoxy- bi phenyl - 3-y1] -acetic acid, (5-
{2-[ (Nbenzyl oxye&rdprytlc N gty - am no) -methyl ] -4-trifluoromethyl - phenyl}

-pyridin-3 - Zﬁy% acetic acid, or
{ 8- (4-f | uor & berzehedul.fGryduomsiky ordiGaoyclealRylg, 9-t et r ahydr o-

pyrido[ 3, 2- Myndal < 5- -gcetic acid. or armaceutically acceptable salt,
pharlﬁaceuti czliﬁpl Vi Cdé%éé{y}a’g(ﬁé&éhgfe\% H@fl’ Oérrclgﬁ:@glrpﬂ%%yﬁ’er eof . 4. The ophthalmc

phar maceut i cahcicRHpoBidtpdemty wldtdd flom W)€, & alkyh e, at;herastkydnad C;-
pharmaceutically acceptable excipient is selected froma pH adjusting
conponent, 30coSsdlupetkylenul sifier, penetration enhancer, preservative

system ,and |1 . i i f 1.0, ]
har maoaut | capeeanmamic PhuFRFALNE! cbdIRR R clint, WGCRPINp 17 Fhepror
phar maceut i cahtageiipds Rhmatroban; AMG 000/ MG 833, L dngrouad t¥ oW QHDI08G177,

phan faceut | cAZIEEMoS R0 g B R RS ek KRV G BRIEY 0 aPE8tdhg
conponent i s §edseiMRAHEL G 1Y, A8k o3P, @@@@ML@%M@?A@%&%&

chl oride, mannitol, dextrose, glycerin, propylene glycol or m xtures
t hereof 7. THDGHBONEARBES BHaB BBt AEAHS, (Br(Pd3inzylehcibfyl-areydoomehydf-6c| ai ns

opht hal mi ¢ pRA RS ELET Ao REHRBLRRPBH T2 ABS GO 19428 Bhout - 10% by i ght
of the opht hadumjisulRRAGMEEALL [ CAHiIRARRTbpibAYamino)-phenoxy]-4-methoxy-

20 phenyl}-acetic acid, TM30642, TM30643, TM30089, TM27632, and TM3170, {2'-
[(N-cyclopropanecarbonyl-N-ethyl-amino)-methyl]-6-methoxy-4'-trifluoromethyl-
biphenyl-3-yl}-acetic acid, [2'-[(N-cyclopropanecarbonyl-N-ethyl-amino)-methyl]-
4'-(6-ethoxy-pyridin-3-yl)-6-methoxy-biphenyl-3-yl]-acetic acid, (5-{2-[(N-
benzyloxycarbonyl-N-ethyl-amino)-methyl]-4-trifluoromethyl-phenyl} -pyridin-3-

25 yl)-acetic acid, or {8-[(4-fluoro-benzenesulfonyl)-methyl-amino]-6,7,8,9-tetrahydro-
pyrido[3,2-b]indol-5-yl}-acetic acid, or a pharmaceutically acceptable salt,
pharmaceutically acceptable solvate, or prodrug thereof.

4. The ophthalmic pharmaceutical composition of claim 1, wherein the at least one
pharmaceutically acceptable excipient is selected from a pH adjusting component,

30 cosolvent, emulsifier, penetration enhancer, preservative system, and emollient, or
combination thereof.

5. The ophthalmic pharmaceutical composition of claim 1, wherein the ophthalmic

pharmaceutical composition further comprises a tonicity adjusting component.
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8. The ophthal m ¢ pharmaceutical conposition of claim1l, wherein the

opht hal m ¢ pharnmaceutical conposition is used for treating or preventing an
opht hal mwodnslgass710o0r condition sel ected from an i MuRETAISIEADEISO8
condition; a proliferative disease or condition; contact with an allergen
and/or an irritant; a mast cell nediated di sease or condition; a Th2

| ynphocyt e nedi ated di sease or condition; an infection_ or conbinations

t her eof 9. TH&cophthplagipBarpseuice beamroaitioasbdmts, Hhesin BrHMeily  wher ei n
t he ophthal m_ g. 1% | - i L 'sFﬁﬁg LT Lng or
preventing asgj-u %@‘P@?@?@E@ﬁ% g@%@g‘%ﬁﬁ’:ﬁt‘#ﬁ %,Cfda? er ginéB@g%’j pﬁ%%:s% L:H% tis,

eosi nophi | i ¢ ckleridt i hamitolricetroser glsegine ptopsteae giyregl otrhisphray ithticsf.

bl ephar gconj unctivitijs, bul | ous di sorder, cicatrigial penpphigoid,

conj unct’t val T_r}i*éloah%ﬁf_é?l_%’ HPRetticol samapostigntodepy PRHSL Al Gt WeFTyn A

papi k! ary  Conpghbidd dtShe HPARRENE: hifhidHARA M apitkufit hafRlcEiar Tt s,

gl aucoma, gliosis, 20granul oma ahnul are, G aves® ophthal nopat hy,

i ntraocul ar wehanoten isképeait(.t Yoso akertd 0bclpnvengot ofthe bghthgaiin, pi nguecul a,
post-surgical . pain, proliferative vitreoretinopathy, pterygia, scarring,
scleritis, s;PBg‘?“Eﬁe%&éﬁ?Pd? 2luvei tis, vernal keratoconjunctivitis or
combi natgi ons ThRQHRGAINE phassRicOitical LIy dsRIPARIFRIaiANT %@f&hﬁﬂmfé?ﬁ%@lﬂﬂ@ in the
treatnment or prevention of an 25ophthal m c disease or condition in a
manmal . 11. Themaseutivhl edrapasition, is wiedrfer wicating oDPreveritgpanorphdl migatisasse

co und is in a formsuitable for admmnistration.to the. s _qf a mamal .
o e use S e APERRAGHRNE b prdS TR Re BB e iU e Bl Be TR T o
the form of apndifibi;ehatcwiPhiibil@Pen aindaliffitents ¥ sREN&IIaRcdifpdiRedseoe
drops, ophthal m c 30enul sion, ophthal mc ointrment, ophthalmc gel or an
opht hal mi ¢ i §eedition; p3Th2fyyaphegwe prdiated dispase or gpndition; an irfceim Qrecept or

ant agoni st cogRaiAfd.iSmadpt ni stered to the eye of the mammal via

i npl antation, | NSErvi on, I njection, spraying, washing, or conbinations

t her eof 9. WO 20t bpRthdnd < PRarhldS201al vdafBiohdkf Themus ehofeircthaiophthBlminher ei n

t he ophthal m ¢ di sease or condition is an jmune disorder; a proliferation
di sdPder: coRfaEacqitaR! campasitiongeHsedfay Beating of PrveRine aes-1riead aqWarnedi at ed

di sease or C%@Qénfefa%h, aﬁle?él@c&éﬁmgﬁi/st @oﬁﬁgjhﬁic%rgitﬁeﬁﬁ&i&rsegrﬁ&ﬁi tion; an
i nfection, or conbinations thereof 515.The use of claim 10, wherein the
opht hal m ¢ disseeasg bdephaonslibldpbarocenjagavited, abedousatsdrder, degamel at i on,
allergic conjunctivitis, eosinophilic keratjt.i.s, anterior se nt scarring,
bl ephari ti s, PEMEBIEAI SR PP ERema. LOBURFANILS 6 BEr e P Iaer fianl
penphi goi d,  gapillkRCdonjialkti vk anslic r&RMAPEAGEdry el é, TpiseRAtIAGH alcBe; AfsRci at ed
giant papillary conjunctivitis, diabetic reti nopa?hy, dry eye,

epi €l eriti s gragubpuesorramulage,i(geyes, optteplmapatbyreintianeuylas melangmay keyatitis,

opht hal mopat r1]<X1’atolcr0]£ u%gtcf\vlﬂig ! aﬂf %nlqgc%’la, Sgt?s%ir tiéa% ain, proliferative
p g gical pain, p
vitreoretinopathy, pterygia, scarring, scleritis, Sjégren's syndrome, uveitis, vernal

keratoconjunctivitis or combinations thereof.

10.  Use of a DP; receptor antagonist compound in the treatment or prevention of an
25 ophthalmic disease or condition in a mammal.
11.  The use of claim 10, wherein the DP; receptor antagonist compound is in a form

suitable for administration to the eyes of a mammal.
12.  The use of claim 11, wherein the DP; receptor antagonist compound is in the form
of an ophthalmic solution, ophthalmic suspension, ophthalmic drops, ophthalmic
30 emulsion, ophthalmic ointment, ophthalmic gel or an ophthalmic insert.
13.  The use of claim 11, wherein the DP; receptor antagonist compound is administered
to the eye of the mammal via implantation, insertion, injection, spraying, washing,

or combinations thereof.
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keratoconjunctivitis, pain, pinguecula, post-surgical pain, proliferative
vitreoretinopathy, pterygia, scarring, scleritis, S ogren' s syndrone,

uvei tis, woennaloikisrat oconjunctivitis or conbi nati ons theceafS2@i6/0435Fbe use of
claim 10, wherein the ophthal m c disease or condition is ocular itching or
15ocul ar inflammation. 17. The use of claim 10, for use in treating or
preventlng redness, irritation, swellin | achry secretions, or a

conbi natlfon {lheuseel ¢laim H wheetinth eapnbﬁw?mw dlSlease qrr?@ndu@l@neirmalﬁynwe of

claims 10- 17 her€l  pho éPegat{ ea%ogg t o?nhac%ﬁ%%ﬂta'u% efl‘dﬁéi/@% DRl %ﬁ%set he use

of a second thera e e use of a| m er ern second
t herapeutic agldantedlasedadis@m mbaocnthtmn, afhahtmphot yte gaddiageditscasa of t@iddticth;

anti - i nfl ammat or agent non- st er0| daI anti-inflammtory agent, an
antiviral ag@Rfnice FPnaP‘b?Pénq?iﬁ%ﬂﬂnétt erepfhet a bl ocker, a carboni c anhydrase

I nhi bi t g5, a7REQSE & %léﬂgld‘wlf%ﬂelﬁ‘ﬂ{e' éjﬂﬂﬁ'lrﬁﬁed“&%ééor%ﬁ&hon Hié%%%ﬁ%ao'

et abonate, a nmast ce stabi'li zer cl osporine ri ene
nodul at or. 252Eulbhdegeseratbn,clllargme d(ﬁuundtwrtm; wstﬂm@hﬁmk@mﬂltls Weutea]@e s¢greenagent

i | kotri | at. ted f 5- hi bi t
5 Dony sonaS e Re S AHRL GRSt GRS A B et om0

receptor ant ag@phgbsl, c&%u&tﬁz@%@lﬁﬂ&n@%\éhﬂﬁcﬁﬂﬁs %bﬁﬂd@ﬁl@ﬁseaﬁi)mﬁ@ﬂ g (1),
phar maceutical |y acceptable salt, phar maceutical |y accept abl e sol vate, or

prodrug t her @epillary qRpOmEGYitie dialietiy retinepathy, dry eye eplsclerlm glaycpmanglicsigen,
-CN, .-OH G - uor oaI koxy, or
G - Shet er oalgﬁ%}]luﬁo"gﬂsannqa&%%a%%s hthﬁl‘ﬁlyPatL%z mt“bOCP H%e?r&lo L {0t i t ut ed

C2- G ohet er ogyekswdhmttiviels, paids binguéih, @bsttmsgi&ﬁ&)aﬁlupr@mreyl a
substituted or unsubstituted naphthyl, a substituted or unsubstltut ed
monocycl i ¢ h&ttEsosRmppathyDtery8lapsaarTing seledis, SIS Syadioas. Brdls vemal

het er oar yl then R5 is 10substituted with 1,
or 2 R21 groupsE@H%uhgtﬁ&&%ﬁ&t@y@gyg] oal kyl, -CH2O G - C4al kyl
- CH20- ( d6bst iThutueedloOelaiun 50 etckdin tl&cbpﬂlﬁﬁhyic)dlseaﬁ-i(ﬁdﬁdmﬁﬂ @S@d%atmﬁchﬁlg@r or

unsubsti tuted phew%ajé%P C(CH3) 2-0-(substituted or unsubstituted phenyl),
- CH2OCH2- ( sulstipt mitiofins ubst i t ut ed phenyl ), -0Cl-C4al kyl ,

- 0- CH2- (15ubs trink Wi edr Qhink! ¢ YOStsk i hi8fling or preventing redness, irritation, swelling,
lachrymal secretions, or a combination thereof in the eye of a mammal.
18.  The use of any one of claims 10-17, wherein the treatment or prevention further
comprises the use of a second therapeutic agent.

20 19.  The use of claim 18, wherein the second therapeutic agent is an antibiotic, an anti-
fungal agent, a steroid anti-inflammatory agent, a non-steroidal anti-inflammatory
agent, an antiviral agent, an alpha agonist, a beta blocker, a carbonic anhydrase
inhibitor, a prostaglandin, an anti-angiogenesis agent, loteprednol etabonate, a mast
cell stabilizer, cyclosporine, or a leukotriene modulator.

25 20.  Theuse of claim 18, wherein the second therapeutic agent is a leukotriene modulator
selected from 5-lipoxygenase (5-LO) inhibitors, 5-lipoxygenase activating protein
(FLAP) inhibitors, and leukotriene receptor antagonists.

21. A compound having the structure of Formula (I), pharmaceutically acceptable salt,

pharmaceutically acceptable solvate, or prodrug thereof:
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15phenyl ), -0-CH(CH3)-(substituted or unsubstituted phenyl),

-NR16C1- C4al kyl , - NR16- CH2- (substituted or unsubstituted phenyl), or

- NR16- CH(vwbi2pt1(eaudsgt i t ut ed or unsubstituted phenyl), wheceius2e10/083ses phenyl
of R2 is substituted, then the phenyl is substituted with 1, or 2 R21

gr oups; each R21 is independently sel ected from hal ogen, -OH,
-0C1- 4al kyl, Cl1- 20C4al kyl, and -CF3; R16 is Hor G-C4alkyl; R' is

G -C4al kyl, G -cCAfluoroal kyl, or | oal kyl ; R12 is G -C4al kyl,

G - C4het eroal kyl, or G - CAfl uoroal kyll; each R13 is independently
selected fromH, G -C4alkyl, G _-LAhe and Cl1- 25CAf | uoroal kyl .

22. The conpound of claim 21, 1 HCA, Br, -OH -CH3, -OCH3,
-CF3, or -0CF3; R is -CH3, -@ - GH2CF3, cycl opropyl,

cycl obutyl, or cyclopentyl .gs fcl qgpropyl, cycl obutyl, cyclopentyl,
cycl ohexyl, pyrrolidinyl, piperidinyl, nmor phol i nyl, pi perazinyl,

t hi onorpholinyl, or a substltuted Qp Bstituted group sel ected from
phenyl , naphthyl, furanyl, thlenyl pyrfrol yl, oxazolyl, thiazolyl,
i m dazol yl, pyrazolyl, isoxazolyl i sotfit azol yl, oxadi azolyl, triazolyl,

Stetrazol yl, pyridinyl, pyridazi nyI pyrazinyl, pyrimdinyl, triazinyl,
i ndol yl, benzofuranyl, benzot hi enyIFOHPHlaZJ§0I yl, benzi m daol yI

benzt hi azol ylwhegzlillll nolinyl, isoquinolinyl, ci nnol i nyl, phthal azi nyl,

qui nazol i nyl, and ‘qui noxal i nyl, where if R5 is substi t ut ed, then R5 is
substitut ed W'thH1halogen2- @El@idﬂnﬁ&aﬂﬁ& ClTGﬁtllmwp6uﬂdﬂmrodkﬁh M-22, wherein:
10”4 is F, d, 0CF3; R' is -CH3, CHZCH3 or

-CH2CF3; R5 is g%ﬁ%%téﬁqp‘dﬁﬁg%léﬁrtut ed group sel ected from pyrrolyl,

oxazol yl, t thé@ty blocy@Ibﬁiﬁ%ph)éhbstlﬁ}fé@ép&déhbsth&@é @%@ﬁﬂeterb@@f&ﬁﬂ%? al yl,
pyri di nyI pyri dazi ny razinyl, pyrimdinyl, quinolinyl,

i soqui nol i nyl , swestitetedfor RBSubgtl‘fsltﬂdsHhﬁtlﬂt eehbstitvéed 3msebstiBkerbraphthyl.ad with 1

or 2 R21 gr OUPSybstituted or unsubstituted monocyclic heteroaryl, or a substituted or

unsubstituted bicyclic heteroaryl, wherein if R’ is substituted, then R’ is
10 substituted with 1, or 2 R*' groups
R*’ is C;-Caalkyl, C3-Cscycloalkyl, -CH,0-C;-Caalkyl, -CH,O-(substituted or
unsubstituted phenyl), -CH(CH;)-O-(substituted or unsubstituted phenyl), -
C(CHs;),-O-(substituted or unsubstituted phenyl), -CH,OCH,-(substituted or
unsubstituted phenyl), -OC;-Cjalkyl, —O-CH,-(substituted or unsubstituted
15 phenyl), ~O-CH(CH3)-(substituted or unsubstituted phenyl), -NR'°C;-Calkyl, —
NR'-CH,-(substituted or unsubstituted phenyl), or -NR'°-CH(CHa)-(substituted
or unsubstituted phenyl), wherein if the phenyl of R* is substituted, then the
phenyl is substituted with 1, or 2 R*' groups;
each R*' is independently selected from halogen, -OH, -OC;-Cgalkyl, Ci-
20 Cjalkyl, and -CF3;
R'®is H or C,-Caalkyl;
R is C-Cyalkyl, C;-Cyfluoroalkyl, or Cs-Cscycloalkyl;
RZis C,-Caalkyl, C;-Csheteroalkyl, or C,-Cafluoroalkyl;
each R" is independently selected from H, C,-C,alkyl, C,-Csheteroalkyl, and C;-
25 Cafluoroalkyl.
22.  The compound of claim 21, wherein:
R*is H, F, Cl, Br, -OH, -CH3, -OCH3, -CF3, or -OCFs;
!'is —~CHs, -CH,CHa, -CF3, -CH,CF3, cyclopropyl, cyclobutyl, or cyclopentyl.
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R2 is -CH3, cyclopropyl, -CH20OCH3, -CH20-(substituted or unsubstituted
phenyl), -CH2OCH2- (substituted or unsubstituted phenyl), wherein if the
phenyl ofwB20ii®1sishstituted, then the phenyl is substiteCewsemiosisor 2 R21
groups. 24. The conpound of claim21, wherein the conpound is

[2'-[ (N-cycl opr opanecar bonyl -

20N- et hyl -am no) - net hyl ] - 4' - (6- et hoxy- pyri di n-3-y1) - 6- met hoxy- bi phenyl - 3-y1
]-acetic aci & ipeyclomer mackobuiydayclppariye sydeheys aytrolingk pieadinybal | y

%gfg} "r’]‘b't he g'o‘r’rl%éﬁrlllaﬁfii%ll%@g{a%ﬁyf, BRES8phofiyl, JNEsBTRAUN uRlubslidtdd 21,

[ 2' - [ (N-cycl oprgpapedestbbfiyinhenyly hapheh yhoiranet, lhyiddyl 4pyr{obyledtwauyA,pyri di n- 3-y
1) -6- met hoxy- bi t%?aei\g yll,_ir:%l_ic}/a]i]ol-yi%?}aizgly ,Sigocxiagélyls, ?sdoithl{arlgo?ﬁ! é)iadiazolyl, triazolyl,

5 tetrazolyl, pyridinyl, pyridazinyl, pyrazinyl, pyrimidinyl, triazinyl, indolyl,
benzofuranyl, benzothienyl, indazolyl, benzimidaolyl, benzthiazolyl, quinolinyl,
isoquinolinyl, cinnolinyl, phthalazinyl, quinazolinyl, and quinoxalinyl, where if
R’ is substituted, then R’ is substituted with 1, or 2 R*' groups.

23.  The compound of claim 22, wherein:
10 R*is F, CL, Br, -CHs, -OCH3, -CF3, or -OCFs;

R'! is ~CH3, -CH,CH3, or -CH,CF3;

R’ is a substituted or unsubstituted group selected from pyrrolyl, oxazolyl, thiazolyl,
imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl, pyridinyl, pyridazinyl, pyrazinyl,
pyrimidinyl, quinolinyl, and isoquinolinyl, where if R’ is substituted, then R is

15 substituted with 1 or 2 R*' groups;

R* is —CH, cyclopropyl, -CH,OCHa, -CH,0O-(substituted or unsubstituted phenyl),
-CH,OCH,-(substituted or unsubstituted phenyl), wherein if the phenyl of R* is
substituted, then the phenyl is substituted with 1 or 2 R*! groups.

24.  The compound of claim 21, wherein the compound is [2'-[(N-cyclopropanecarbonyl-
20 N-ethyl-amino)-methyl]-4'-(6-cthoxy-pyridin-3-yl)-6-methoxy-biphenyl-3-yl]-acetic
acid, or a pharmaceutically acceptable salt, pharmaceutically acceptable solvate, or
prodrug thereof.
25.  The compound of claim 21, wherein the compound is [2'-[(N-cyclopropanecarbonyl-

N-ethyl-amino)-methyl]-4'-(6-cthoxy-pyridin-3-yl)-6-methoxy-biphenyl-3-yl]-acetic

25 acid, sodium salt.
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