DERMAL FORMULATI ONS OF DP2 RECEPTOR ANTAGONI STS RELATED APPLI CATI ONS [ 0001]
This application clainms the benefit of U S provisional patent application
no. 61/ 23Wp%8H/mmsst | ed "DERVAL FORMULATI ONS OF DP2 RECBPTOR2ABDASSENI STS'
filed on July 31, 2009, which is incorporated by reference in its entirety.
FI ELD OF THE | NVENTI ON [ 0002] Descri bed herein are pharnaceuti cal
conpositions for topical adm nistration to the skin of a mammal that

i nclude at | east one DP2 receptor antagoni st cor;rlpound and net hods of use
thereof in t heDERMARIORNULAIIONS QF ¥ RECKERTARANEAGQNIEIGhdI ti ons.
BACKGROUND OF THE | NVENTI ON [ 0003] Dermal di seases or conditions include,
but are not limted to, dermatitis, psoriasis, eczemm, urticaria, rosacea,
burns, scarring and cutaneou Cy in instances, dermal
conditions result from an ovgy%%ﬂdﬁzﬁ%%ﬂ@o‘?fg?ggt agl andin D2 and/ or
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infection related to dermal diseases or conditions. 'PG2 binds to a nunber
of receptors, which include the thronboxane-type prostanoid (TP) receptor,

PG2 receptor (DP, al so knoWlEdd OF THENNCENAAN r act ant

recept or ogous, yol.ecul e expressed on Th2 cells. H2:. al.so. known as
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sti mul atsgth of th@s@n@Y thakindRec helest bae D, iPchoa hbgdrist RUARO OMBanl raétagdc al
actions including, by way of exanple only, inflamration, and/or eosinophil
recrui t rAfnee thFFﬁﬁgéh‘lheéWﬁﬁnrﬁn‘sPlfﬁﬁY%loapf demp disgesep PoeongdHiogoni st conpound
is used to treat or prevent dermal diseases or conditions. Topical dernal
formul ations of DP2 recegh@kK@RAIRD GF THRIRVENTRIGD t0 any dermal site
of a mammal, are used to prevent, aneliorate or treat DP2- dependent or
DP2- nedi[atoeld Dkrsmbdiesases orcmmnditionenslude, but are not limited to, dermatitis, psoriasis,

eczema, urticaria, rosacea, burns, scarring and cutanecous mucinoses. In certain instances,

dermal conditions result from an over-production of prostaglandin D, and/or cytokines.

SUMMARY OF THE INVENTION
[0004] 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
lymphocytes in response to local tissue damage and/or inflammation and/or infection related
to dermal 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
stimulated. These cytokines have been implicated in numerous biological actions including,
by way of example only, inflammation, and/or eosinophil recruitment. Topical
administration of a DP, receptor antagonist compound is used to treat or prevent dermal
diseases or conditions. Topical dermal formulations of DP; receptor antagonists,
administered to any dermal site of a mammal, are used to prevent, ameliorate or treat DP,-
dependent or DP,-mediated diseases or conditions.
[0005] Described herein, in certain embodiments, are topical formulations for treating a
dermatological disease or condition (i.c., an abnormal state of the epidermis, dermis, and/or

subcutaneous tissues). Described herein, in certain embodiments, are topical formulations
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[ 0005] Described herein, in certain enbodi nents, are topical fornmulations
for treating a dermatol ogi cal disease or condition (i.e., an abnormal state
of the epwOepnme4ssder m s, and/ or subcut aneous tissues). PDedseéloadsher ei n,
in certain enbodi nents, are topical formulations for treating or
preventing dermal imune di seases or conditions (e.g. autoi mune diseases
or conditions (e.g., eczemmn, psoriasis)); dermal proliferative di seases or
condi t | JABUEAINgG Or DFRYPRIRIEMabiBHERa difdases Qi sORAILENYEIE: AWAENHHENAMSFASS t ant ;
scarrin
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an allergen and/or i1rritant. In sone enbodi nents, topi c formul ation

di scl oselisdheseé hereirscahrisas &t@raﬁuﬂm{ﬂlgreéfeohvadm(amtaf pPsirazbtor patagenifte. g. ,
surgery). [0006] Provided, her nbaodi nmen is a topica
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pharmaceutical |y acceptabl e excipient to provide an oi ntnent, cream
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toplcal formul ation is suitable for adm nistration to the skin of a mammal .

[ 0007] Provi-ded herein, in some embodi ments, is a topical fornulation

conpri sijn@ep HBEideEB&RIn0Mn RAtcAgivdihents) 88 (i@l Brneddiida tcor@ribiag a DP,

ant agoni zi ng dermal DP2 receptors, and at |east one suitable
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is atopi Gooeherp%a@luaa BereUld QUR GhisRIEAE:S, is £ R 1&9%}%@&1011%9@1@1%?% ngsorl atic
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or nel anonma. [00 In some enbodi nents, the dermal disease or condition is
der mat i t[PeHsI |1p sgmﬁr@n@ﬁﬁmﬁntﬁeﬁtesienmledlsr@sm cogiigioadescaringe Adimatisn 4 s eczema.
In sone r .Cco sone
embodi meLCA e S Cof Q0T BheEREHer B8R a3t SBb e P come
enbodi mesieByen tahé/ogl e fFetaneios @ﬁ&ﬁlaﬁ[mﬁ@@Cﬂlﬁda@@orr@ﬁlditio& o pMcsonit@einientd,n sone
enbodi nents, the dernmal disease or condition is cutaneous nuci nosis. [0011]
I'n sone thadmahdisease of pendijren is etopin Srmatitin dehpetdisaders.colpeimeesof For mul a
(1), For tically
accepta ehggfk&%Hﬁa?%%%EU?#%gh?mn%%ggq%a %l&é JQF%EM%aHQ%%ﬂﬁﬁﬁH
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conmpound_of Faor.mul a or ,a pharmaceuyti cal | ceptabl e salt
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enbodi MRS .o thilg d%?rge bERCREARHARERAM bulafiodhs PRRITRECRIIA kARbAGONI St

di scl osed herein 0012] ' I'n some enbodinents, a topical fornulation

descr i beduirerwi avllfcarcitvena eonplriges a second therapeutlc agent I n sone
enbodi t t he sec ent is n. antlblo ant i - fungal
agent . D91 G BRI DB g AR o Pu o BTl 1p S mat ory
agent, ambodidéAtRederdat divédsabr @cﬁﬁiﬂlon igB&denfaeld sopicAdhbdd@@Ents GHE HEHROT | ne,

or a |eukotriene nodulator. In some enbodi nents, the second therapeutlc

agent | Slispaeerconditiones wisatikadnsemssmbetseents, din Grnkkdsspgeneradionlio)
|nh|b|t%; § | i poxygenase activating protein (FLAP) inhibitors, and
Ieukotrlene receptor ant agoni st s.



[0013] Also provided herein is a nethod of treating a prostaglandin

D2- dependent or prostagl andi n D2- nedi at ed dernal di sease or condition,
conpri si yoadnymizssering to a manmal in need thereof a PCT/US2010/043599

t herapeutically-effective anmount of a topical fornulation described above.
[0014] Al so provided herein is a nethod of antagonizing dermal DP2
receptors in a mammal in need thereof, conprising admnistering to the
manmal  d0%1ple rlapee cawpfincaty derdovmalghitnars orgfongditiop el oY MigAY i bh

describ e i 5, the

pr ost agﬁsgﬁl%%% E\l&%g%@fe%e?mgfﬁgﬁaggpggqngﬁ@%ﬁs %‘;@ Itlrrgebgls gﬁl tggl%g%'r mal di sease or
condi ti qootils Iacaine ienpodidemeathictDB, reecpsraintdgenat is ueodippaasef Bormudnd),t i on, a
mast cell di fea e_or fﬁ?@di tian, zur n, contact w t[u an allergen and/or an
i rritantfOTgR Hy oy Farraa 68 )opr eaikdmes S calpotstentadls sdbme

enmbodi . i r | andi n
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di sor dertbg DPordcaptenasemnigsor caspaind pd doimilh 1)) @i grsnacontaltacdeptatde i ti s,

eczema, ufrticaria, . .rosacea, rtrophic scarring, keloi.d scar formation,
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Sj ogr en-daffodfAensy, MY DFBrecéHtONV fltagonttt FEASP, re@eftbl &iftagd@BE 8BcIBYdherdnSecond
degree burn, a third degree burn, a fourth degree burn, cutaneous

muci nosil8012ls dhapmg emkpdisiants, 8 deraead dermuddtionsigseibed iarcor fusdcnemnrises f0017] In
sone enbaodi ts of. the t hods h rostagl andi.n D2- dependent or
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some enh@dbiseio] stiofuntdlegsm! fodsd ardthiaflamesikaglagad] nonbicdepensent or
prost agl.andi n D2-nedi at ed. dernal di sease or condition is atopic dermatitis
or al | ergflgmefetorapgent.antifistagyng aphtrdirgett Bas el pabiligethaxrdosppriae, or a

pr ost agl I, I - t..Qr i i r: | e or
e S e e S S et i i P s
D2- dependetilator sqbscasit fagrh ardhiony ghapedi-BO g thhitétong [5-1Hos ggsasoictivatidd ti on i s
uticaria. In @::ﬂ enmhodi rrentil%f t he met hods, the prostaglandin
D2-d§ape!iﬁ%tl’?’cn %r) @{;ﬂr_%er?ﬁfi CUSOUHEATSCRYT ARABRINSYi sease or condition is
psor i asigy3] MRS BFov?dE*&QQféi’i? RtaSmethod BFtr@ﬁh@%‘iﬁost%él@ncﬁﬁ Bé-td%ﬁérﬁl@ﬁ!ﬂ dt

D2- dependent or prostagl andi n D2- nedi at ed "dernmal™ di sease or condition
resul t s frossaglsndig Bpymediatcds dermakdisade neoirslitaf, térepneihadisinistdraggpast agl andi n

D2- dependent or prostagl.andi n D2- nedi at ed der nal .di sea or .condition is
cut aneodBRel tadBrE therey Saferpuieos/ierlie ABPETLYT RASHERPRBEIEY | ner easi ng
t he der mpkcroRacesd ati on of a DP2 receptor antagoni st conpound in a mamral
conprising adm nistering to a mammal in need thereof a therapeutically

ef f ect i Ve 1dimoAlse pesividedthspriie i 2 methad phentegpnausg d¢rowd DRe resieptors in asome

enbodi e .t d . | - t.l e tom,of a

pr ost agl a%%?l(ﬁ%f ]Bi{l%g%g%%%g’ecr? pglr%m r gg’ .l}éléﬁggﬁ%%nthﬁ%?a?rﬁe%ﬁa tle1 el%tlr%l di sease or
condi t i asfifective saoENt ©fhashica firmuddtiohhiesdriell@bove he der mat ol ogi cal di sease or
condition results fromsur erfy. I n some enbodi nents of the nethod, the

t opi cal PYFmINaemesmbedimpmisnidhemethoge sy prostglgadip Dardepseddt @ivbodi nent s of

t he net . 1 cal i i T N f .surgery. In sone
enbodi ngﬁgga%%}%tliggnng%%%?at gﬁ%hg%{g%gfccﬁgﬁ réu%: lg%?%rﬁg%?ea %ntltﬁi ét ered before
cont act pablifieragive idiscadeanicoadidémra radst e¢ldincast or somntiticenb ddimyenitsct ofith dne

met hod, tlhe togifal farnulation is adm’épi stered after contact with an

i rritanteliSFgnEpdEr P%Fb‘éaﬁ.t’o[f%i‘g]an}fﬂa%lﬁ’ 15628001 CONBHIYi ded is a nethod for
the treghgigntinQbmPRbBInRn Gfthd hEHod thdpdstBIREh S00BEEG: adni ni steri ng
to the mammal a therapeutically-effective anount of a topical fornulation
descr i bauosteglaidm Domprdia¢chderamabDifi3case or parsiiticanit atppri dermatifis, Soleusenbodi nent s,

the itchji.ng,is a,s t om of. any of the .di seases or nditions described

nor et . dapshe LRI Sebpsa s igdeerighs SoRed RprEtor 2Ry it

PCD2- deH@M@é}%y@értﬁﬁi@@s&mﬁhgtl&fbi&iis&@?&ﬁﬁti@ﬁ, seRitGtchh g FolEagiek kbpdiagr ein. In
sone enbodi nents, the itching is caused by contact with an irritant,

al | er gernuchge, KompakaDissasa, RmgeeyrLarpse Siaweoraaiody erendiscase. idipt degrasduis a
synptom o [t I caki r rlasi | .
enbodt mines IR BNt s WBergd RS B R ARlele b G agiy o
der mat i thicgatosi§, §@houstclbBercappacir m@imaled herein is a nethod for the
treatment or prevention of a rash
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in a manmal conprising adm nistering to the mammal a

t herapeutically-effective amount of a topical formulation described herein
conpri si MyoaoDRA4388cept or ant agoni st. I n sone enbodi menPET/USh@onazsho i s a
synptom of any of the diseases or conditions described herein. In sone
enbodi nents, the rash is a synptom of any of the PGD2-dependent or PGD2-
nmedi at ed di seases or conditions described herein. In sonme enbodi nents, the
rash i s [BHsda spyc eobpdiereny afihamethods.thgprostaglaadiydiy dependedh®di nat i on
hereof By gAMRy¢ BROUIARL fernbs GRS Br bonaRictvRBEQMRE AR imdeg e
urticaria, psoriasis. 1n sone enbodi rren%s, the rash is a syrrp{om of

at opi ¢ ddniaincthods, dlic @bkteglghdin Merdeptidensor [froQ2dindim Domecdiapedérmapr ovi ded
her ei n ids a nmethod. for the treatpent gr prevention of ski Gi.nfla tion in
a manmal Q80T OPAYOR A tAPIS ISFMaISp 2 W&“n@gﬁﬁ‘fﬁ‘imsaht ?%?ea%{%lﬂ IRENts T Ef ect i ve
anount opJ : i i | B, SRARkdS : cept or
ant agon?é%tﬁoclishmse gﬁnééStigr?}%ﬂ(?gi{ %%rclitg gb,lﬂ't@%t? rgﬁfsgaépﬁ#d?{a%mt i olriléd?%&%ag}%étg %ﬁ}leof any
of the diosditisrss azcmanlli sononenblelmenth efitheenatheds, tha psostezlawtiboDy-depandentt he

skin inflammation.is a m of .any of the. PGD2-dependent or, ..

M RS T T b  cR E A S E N e ———,
the ski nyfitid mafMeBd, tIRprb Staglandt B, epeRRhAS privéth dlaiiin D, hdd@ditd d@hdagr gen, or
conbi nati on thereof. 1n sonme enbodi nents, the skin inflanmation is a

synpt omdscasieomaanilition is proziests, Inugomeccambagimenrts pEibeinzathasls, tha psastaglandin

enbodi t the skin inflammtion is a s tom of at.opic derpatitis or

al Ler gi Oatmmadiy PEbplsn - pilleled dimel Wipdialsa R st Bt Rog £ or
the treaun®py. I9KomE emdodinRAtsf th instheds thd mosesisndis B8l debaigienssabbi ng,
scaling, or conbinations thereof in a mamml conprising adnmnistering to

t he mamfapsteglinin Bowipdiated deymat disease pecaidifimitis sRaRCqUS MIUCHIOSBor nul at i on
describ r g mrislng: r . i I di ment s,
the bl i St AbEgRRTRA AP, MethddXR i h PAAMT Londe BRI TIES, Mer cor
i's a synpteprorahtagayisofonifoend irseanasnacomprising hommidesey toladammabinmeetin sone
e masPaRe 4 el 5 S s g ek agBRbenl ome
PGD2- medindfo@ithn dtS 6ABE tncPod fRRAh4hAREHASS RhlRRE sHRpRInDof d frof@BBn@&alNdi ment s,
the blisters, redness, swelling, scabbing, scaling, or conbiRnations thereof
i s causettpbrydeobortmostaglandin Bp-mediateddermahiliseasgencomshitiao ibsaradt ¢robodimentsof . | n

sone enbqdi nent s he blisters,,redness, .swelli scabbi n scal ing, or
conbi natldHeTEhERebF g e raapABT rrbT BeTemaery i SRS o Cor

psor i asignbldim&AYBf BERRUIIE HeSopitlGoRhi 1 #HES 1§ admBHNERE beforeblrb&y, InSeaRbi ng,
scaling, or conbinations thereof is a synptomof atopic dermatitis or

al | er gi cthodiragnts pithe njegipzia jheltppioridomaatian is gdmimastersd ager argpe. Insewpt or

ant agoni i e agt f a topig r tion f.or

appi +catd Do APERR, Pk M, TR AG st lo (i ERL BTG R BT i e o oo
r ecept orirrpita@aor sllergepo uside ambodinRatTthd Methapaté topicl &srnu(tiogis a FLAP

i nhi bi tor c.o,rrpound? in the manufacture of a topical fornulation for

appl i caﬁdéﬁmﬁ'@rqdi’?éG§R‘PIH?Ct[VU@12941]mFtﬁmcﬁﬁ‘é/0é§H%@?n-i_s the use of a DP2 receptor
ant a.go.ngﬁ(}wlc AR AShelcA) prWdetdri§QEﬂE‘?t§Hd OF tR Y B?pr%@%g' El%ffﬁ’ﬁ%hing'n? gase or
condition in a nma " "I'n one aspect I's the use of a ]é)recept r

ant agonimsimmehaouyndinguadnheisteriagtordrtmanmpl etheripewticaty-céfectéwvermmboutt sase or
conditiaon i rlefa rmlrmal erein .the DR2 reg)ggi or ant agoni st compound is in a
f or m sui'PRiGHdorBylavsdcegribeddiereip somatisigna 1 4 Reendal atagpniat JRRAEE. [ 0025] In
one aspeginddinde Sy RRAVHBEERbPinPOHRIAREALs GOORAHRMs UocHBE

manuf acture of a topical forfmulation for the treatnent of a dernal disease
or condilteram. Ihromaembsgierntsi thetifebingsea sfmptoDRY ang of gtedtGRAntepodér tor

compoun d a,seconpd therapeutic ent .(e.d.,,.a FLAP .inhibitor pound)
o Ehe. R RS el sh spatio R e S o Yol o Phete M TRy e
di sease 9tazed By tbmhct Will0#bkriteht) 8Nergll, € tSmbhedsHiheRofNd s¢dyant ages of the
conpounds, nethods and conpositions described herein will becone apparent

f r om t heenflsidinagitn ghetsehang sd syaweam pt flgmatifis, ospngd, drirarigrifaseriadd, Inhowever
t hat the detail I Pt on. N I {le j.adicating
speci fi csog%be%{c]jloﬁeﬂ%%g %Eierlgéhél?%/lgﬁ%g?&)%ggftgimlcId(égﬁ&r%g{lﬁg%ﬁ%rﬁwc?e@#ﬁ%sg vari ous
changes and nodifications within the spirit and scope of the instant

di sclosure will beconme apparent to those skilled in the art fromthis

det ai |l ed description BRI EF DESCRI PTI ON OF THE FI GURES [0027] Figure 1
illustrates the effect of DP2 receptor antagonism alone or in conbination
wi th FLAP inhibition, on the nunber of total cells, neutrophils and

| ymhocytes present in BALF in a nouse subchroni c snoke nodel



[0028] Figure 2 illustrates the effect of a DP2 receptor antagonist, alone
or in conbination with a FLAP inhibitor, on the presence of nucin in BALF
DETAI LED WB3CRIRTISON OF THE | NVENTI ON [ 0029] Prost agl an@tcm/uS2010R&329 is an
acidic lipid derived fromthe nmetabolism of arachidonic acid by

cycl ooxygenases and PA2 synthases. PGD2 is produced by mast cells,

macr ophages and Th2 | ynphocytes in response to | ocal tissue damage as wel |
as in rd8Bende oap pmeg{ eraviddddierae isohmathad &1 thefrextiesior rpapptien ef ¢ Ksh

vari ety .of Dbi ' ' 0, i.n; SE.l 1 ' L NOSi S
and i i 1Sy Al o8 7 e oS AR AR FERES L
chenot axi epaaldfoantiatied desoribéd Adadinlcynplisiay bd¥p2 wogittrognidgonisana stasophi | s.
PGD2 binds to DP2 receptors and di at ny of its. effects_through a

G - deperfdRhdiraends, 4h @nh bra SymnteR of ARy aF e JRERSGHPT RIS APCrBERETTBN of

cyclic AYRomb %lrn-mgmlle)éﬂg? ﬁf%gr¥§llei§ a s}r%'ll'p‘fbm btamy @R PEDIRcFHIRE P dheduct i on

are also stinulated by DP2 recep activation. Thése cyt okl nes have been
i npl i catrectiatnd disescooascanidolongidestibedhéreins In sathe dinhgdinteytswig rash iexaspd e

ly, | | obulin.E ti i d/ or.. | atj on,
ona” eosi TATeC B A0 e 509 OB B8 QB IorRut e Py dRe Rob 1 he
t r eat Ment 2 §fmPERRoHRPARGEN be RPERarisREbasRdisdeH Bthe inbeARRAL, Gk sanders or

condi tions, including, by way of exanple, inmune di seases or conditions,
(e.g. ansagywbionuelcatelic derseagitigor glbgrgictdeongfit(se. g. , eczema, psoriasis));
proliferative conditions (e..q. . .melanoma); ntact wth an allergen and/ or
B e et SyEREG R Pt PR o BN Sl o oo ST AR 7 0

after a ihflaumati¢ieints masbial €sniprisin@Udmisté tHoad eitatibal A @frgeuticilyanmat ory
di seases or .conditions affecting the skin, or conbinations thereof [0032]
Di scl osedfcréY&apoyns of péoniced feymubspn dssaibed hergHt coyutisste T BRPEASESTi n t he

manuf act f i i.tahl e f. j- .01 i o the skin
of . ol TEAEIRPhAmRHL, A2 iffahitBh GR SUMUELERH Al 8, |
D2- depenfigntesot cpnditidragleacribed hB'in. méwl bk@he eimbledimehtsdihs ekisésflanmatdmdistai ons.

[ 0033] Described herejn_are pharpmaceutical conpositions sujtable faor
t opi cal SYBRHP & At ghe PRk BRs: Btrortl?éﬁrm 1ot R S OGP e g
topi cal HeRlifiUAlnRSnbdBhBRESHE Qlin RIFRAUEINRS is BREPE5 cmﬁctwgmﬁ%%ﬁﬂ ng, and

treatnment strategies using DP2 receptor antagonist conpounds. |
Descr i bedlctgengintonibmatien tthairepfelrodicrmmicslimentg thogkic alflafonanenas a ons t hat

i nclude a DP2 receptar. antagoni st .conpound.far treating. or preventing a
der mat o1 SPLR OffCRuBls GETh drtsent, SO 48 s6mE Cribgirien e st rati on
of a DP2nflaaRRtieN is oF aloPIERRMALkIthora [BRABIrnAtiAg. M zes systemc
absorption of the DP2 receptor antagonist conpound. In one aspect, topical

adni ni stibiei dn osf agpepPpravetsdptconin st mgidail for thotrpyment erinrewestipw et blaters,
treat ner}%dl%fss,%ﬁfrdl%lgpéggﬁhé%sggﬁngalﬁ{] %08 O 1n§f?c91§glt#%e$fqgi%|rmg r%g‘lt t1ri51 f, der mal

conditions W’'th-a rec or ni oun educes possi bl e side

ef f ect s saafinicicaihgth Wi tniunsisiteht@paditaly-sffeatvicamodht & SABgickEentiation
ant agoni st conpound. [0035] In_one aspect, the dermatol ogical condition is
a resul tdeggribed degpiipeappradigt PER refeppepptageristo opcoipbpsdsmens.dhebisdgect | the

o ot o A )86, SO P e B 4 k>
discases or conditions described herein. In some embodiments, the blisters, redness,
swelling, scabbing, scaling, or combinations thereof is a symptom of any of the PGD,-
dependent or PGD,-mediated diseases or conditions described herein. In some
embodiments, the blisters, redness, swelling, scabbing, scaling, or combinations thereof is
caused by contact with an irritant, allergen, or combination thereof. In some embodiments,
the blisters, redness, swelling, scabbing, scaling, or combinations thereof is a symptom of
dermatitis, eczema, urticaria, or psoriasis. In some embodiments, the blisters, redness,

swelling, scabbing, scaling, or combinations thereof is a symptom of atopic dermatitis or

allergic dermatitis.



proliferative conditions, a dermatol ogi cal disease or condition resulting
fromcontact wwth an allergen and/or an irritant, a dermatol ogi cal nast

cel |l di seweesiign4ssendi ti ons, a burn, a cutaneous mnuci noPCTUSaNoionFsbanmmat ory
di sease or condition affecting the skin, or conbinations thereof. Allergens
and/or irritants include, but are not limted to, uruishol, alcohol,

xyl ene, turpentine, esters, acetone, ketones. Dernatol ogi cal i nmune

di sor derl€023hdn@ae asisgt is Aceuss of alDPmr@@@tqr@ntaé@Izlétr@mpﬁgmi inetyp gnanufacture

Der mat ol ggi.& [ ch 0,

ol anors” 0h saP it 85t K RAARH KGhE SR IO o P8 0000A LRSS,

to, fi brcdlaI[athrechpmradargSnlsmdmpﬂmﬁg asd akedond thesapehtiasgdnn €. §.arflgd® on  of

kel oi d sca s, hypertrophjc sc d/ or. acne scars, Dermat.ol ogl cal. burn

di sor derSHPH! SURPOUBHYINARSmABH afiER Al dopiga) farpyliaen (s grrlicatien i thg skidcond
degree Byl 15 ohBhiflIRPARMIL P Fcdid- AHfbnidSBhERLANITkh: LAREH, Bescr i bed
herein, 1 n certaln enbodi nents, are plca or mul |ons that 1 nclude a DP2
r ecept orprevengigonf & tleromirdiseand of oonctltn@aml anmamnmehrdoohe adpettss @reiusg oflia dh der ,

soriasi s titis e. or atopigc), czemm, urticaria,
P eacon Sspi A Rgorst sonioRd it ebeion oS8 GEIY dRshd somr or a
hyper t r QRR#®ioR &Rk Mammiall WhEkindBIDPE r&dptor aRaSRERREIMPEEHES iPH Fdkm @itabler d

degree burn, a fourth degree burn, cutaneous nuci nosis and/or nel anoma. In
sonme entfotifopisat gimiaistrefidrctel the @klmlfamammdt scl osed herein corrprl ses a

t her ape Il y-effec e arm receptor an

enboat mal S pE st Y AP FesP ol Bek G Be B ASBR Rk PeSE e or
or aft era topRRbiafotmuliatibn A t}@é ﬂr@rageﬂft odadicahalidischeditcondifios O Lo d3PELt IBMAL S, a
topical fornulation disclosed herein is adm nistered before or after a
physi calus¢ ph# T2 feeeptor a%taggwy))mpphncbﬁ@ prcserd theepewis agsnt ©erdiTaA Y on

di scl OSQth'Bg&eéo% otﬁﬁ& Séfa@tuBP al i %ﬂtﬁfmﬁgﬁ(?fgf&?'t ttréaﬂfaﬁ%?q IS

t opi cal | m ni eat an pre ent scar for I"'owi ng
surgery. dehhahchsetasmi@r@hdmﬂnt hat the topical formulation is appl ied to the

site of injur Q37] In cert i nstances, prostagla and/.qr

cyt oki nd&028k eéltihﬁ{/‘?ﬁl %f?%urgwf @%@nﬁaw% the ?R%anﬁ“&Fi%ntnil%H g&@mﬁ%ﬂ?% In

one aspegleriiel MRl bv'ﬂgbéclaﬁleaag)b!lﬁéhtt ﬂorﬁfthéqpo%oﬁvﬁfged%ttﬁfeﬁ d'em?ir%ﬁbﬁ.slt SRRuGL i vity

of and/or mgration of eosin I's, and/or treats scarring. In certain

i nst ancemdelistmﬂblimtvi/ewgr ttlneet tlm:dataaleti;dem‘rlplnl@ﬁ anédewpocnﬁc leadnuoies wdrilei nhi bits the
dep03|t| on of rmuci @ th interstiti.al @gagﬁ the derms. .[0038] In one
aspect, PEEBIESPRGiDS LORAdI & R HIeNREr 'S B%traa@ma{yoﬁea? ¥i9%i seases or

condi t i Qipan&R%68 AR REHR WithinIhS QB AnISEENCOThe imdRihPikIONrOkilPbedny of
PGD2 to DP2 receptors will result in a decrease in the production of

cyt oki newpaienistorreoscnkillgh detic a¢f frore s detaredodespiipitct i on of cyt oki nes
results in a decrease of inflammuation and/or fibrosis and/or mucinosis.

Der mat ol ni cal Di seases i herein, in certain
enbodi nents, are topi c or %%‘?. ons 41\2%?#51%6?@ a dermat ol ogi cal di sease
or condifpozon Kiguee 1 ilkstrared ths esct ADRsestptoe atiagonism feomboéch @gmbdalatioh sease

or condition incl uges any abnor nmal piderm s, derm s, and/or

te of the
subcut artuELAP dakjBigion ¢ft the npber ¢ ﬁgtagisﬁélésneugoaﬁmddmap%w yessbige or
condi ti qaj B iFRURGL ?ﬁc%nicmn%@pase or condition, (e.g. an autoi nmune

di sease or condition a proliferative di sease or condl tion; contact with
an al | er[ofes] drigmor2 dlustrates thartfectanfmd3R, realptordinsgasist, akoncondl dondnpat®oar ri ng,

a burn, a S. cinosis, infla toy se or condition, or
conbi nat‘?’%h%qui%g) lﬁlgi}éltﬁef’ﬂﬁtle&?%ﬁpﬁ%l? @P?@é‘%gé r conditions include, but are
not limted to, a chronic blistering (bullous) disorder, psoriasis,

dermatitis (e.g., conEmt[LEu)BEsmmPTleNewarHEnwaTmNr osacea, scarring
(i.e. the formation of a scar (e.g., a keloid scar or a hypertrophic

scar)), 8025 rRyestagdgrdie DoP@D2kis @@@@d@ lthad) derevag fram the metabelisgeefr ee bur n, a

fourth [TUC Q49

enbodi da?%crh%on?c did %‘3&? %? i o?ir%l 3%;01 %g{(f Q%egg}:ljr%q?@%agérﬁ%nﬁls %th g Sbef ore

or aft ermsopiages aMdtThH@n@hb@ﬂ@aﬁ réspan@rtoilddal tigat damage as well as in response
allergic inflammation and/or infection. PGD; exerts a variety of biologic actions in the skin;

these include scarring, mucinosis and inflammatory effects.



[0041] In sone enbodi nents, treating or preventing any of the di seases or
condi tions described herein reduces the severity of or prevents the

occur encewof2oatoissast one synptom of the di sease or con@cCTius2010/0#3589 e
enbodi ments, dernmatol ogi cal di seases or conditions are acconpani ed by

i nfl ammation of the upper | ayers of the skin. In sonme enbodi nents,

i nfl ammati on of the g&g | ayers of the skin causes itchin bllsters
r edness, [0Bke| AstiygtionelPRyls asyosktgdngith shemafeds ?%aCtWﬁtl%%Tlgzrﬂﬂﬁmhﬁ@ﬁﬁ%

| nf | ammetokﬁ@ saﬁlﬁ%akbgﬂﬁﬁ ﬂéﬁ%ﬁds% PG ehtdls Erf&%'ealﬁ  thafty! ?ﬁ?e gcléé sters,
pi npl es, 0zI ng I'ng,” and sca Berrra?ll |sff 42] In
sone enbbﬂhugbltcs depeﬂdem eialatr’ombﬁuitratetlmharduah:oirmmdlshﬁdeédmchsn aﬂcr;ichc stered to

treat a dernmat ol ogi c di sease_or cgndl tion, vvher%i n, the ermatﬁ &écal

di sease ‘oMPchhths baw W%Hﬂé‘e 15 gnd Ak~ 1 cxtpRinS REpHHICgR Rl ftum Yan
infl am%@g r%céé)@&%!cﬁ{fﬁfbnoﬁ"hésl@Pc?r{%ﬂﬂ%% hhvk B'"e%fltuﬁiaf‘ca!t&ﬁh%ﬂﬁf%?ous%%lﬁ%‘:élt isis
acute and results fromcontact wth an of I ng agent ruishol). In

cert ai n achetsaincladingdier way pf txmnmipde oﬁiyolmmutmgd;bhuhsﬂﬂ prsdtﬁthom myqzmrssen5| tivity.

0043 tit | t | ted t ioti
<[1Ier ITB.%I t%greﬁ?r??l? gr:ﬁrg%‘é‘lg}l lgl’tnal%gléogg‘ﬁg'r‘ulrrﬁgl{uﬁmggtr malt |mt|§ a? op?gogglr?ralt Fti s,

al l'ergi %(B@]nt E‘P% ré&8HtORLHrbvide a kdFRELTBE the MLGRAt 8EPOBL dbpchdedrt PAIBLY | nduced
dermatitis) |c contact dermatitis (contact dermatitis can be due to

ext er nalm dpﬁ@g@rdmtfdey@gr cmda@mann@gdlnexbyp‘#v@n@fsf)xanmamnmoe| C
dermati t ma%e ogr(ﬂ e| c der mat tlrs][1 i sd1 Covmaltlon g Ecuzfefgga Shl roti C
dermatit 21°5 SOKT W g\sg Iﬂon'B orfﬂy VY %uﬁ ButFo PRt > (can
be causgfioldraiiiygondEasds (0., nidlarRiuia; ¢dﬁm¢ﬂ®1tdlaﬁaas@am aRKang ﬁﬁtahtn@nlﬂﬁes

St even Johnson Syndrone, bullous erythema nultiforne, bullous perrphl goi d,
and penpisl gissasesiogsendiyons| somme (- SeHTAL ATEIH FRRBRE & + WELSYNIIBHE of

der t |t dhnuci RGO Moo AELEShuL SR hat DR A S AR, 8 an 1 mune
system Tn certaln instances he synptons of dermatrtis (€.g., chronic or
acut e) reesibitationothetdo€ exudation of pl asma fromvessels and capillaries

into the epider derm s, and/ subcut aneous. ti ssues. | n certain
i nst ancd 39 koS P%?ééle&%weth? H$GI%1f TR LB RSP UA® et i tis. In

certain | AREARGESDF nlcdfthRichis REit 2o @ﬁﬁ@il Q&mﬁﬁ§tfa‘t’1'oﬁ¥o HRANGES alfifmmal for

concentration of cytokines associate dermatitis. In certain

i nst anceasg in thkitishtnangoDR2verdive mf prostﬁglanduﬂ?z -lgundes oe puedtiglaodindd,-pl asma
illaries SSOCI ated with dermatitis. In certain

f
|L§Tax§§§edli%ﬁ‘?a@fmﬁ5}%%“?sw O3t ors treats dermatitis. [0045] In sone

enbodi mMypdas, OQCHABEd Rdréiniafe HapRb&utled Bipbiifioy sudhble @i tepidgr matitis. In
sone enbodi nents, dermatitis is atopic dermatitis. In sone enbodi nents,

der mat i tadgnmgtr@nqnen@t@da &rregaiing, gnetlmytsrfpla@@u{ac)@gl@]plqah foymationp oaiithadit s, a
t opi cal e thea

der mat ol 5P R A S GoPRERMIFIERE 43 M RESGER kg D6 Phestbidh ease
condi t i QitdednPE@mERINgs. | N certain instances, the syrrptoms of psori asis
result frominflux of cytokines into the epi derm s, derms, and/or

subcut ar{@@eﬂs Rysegbreshersip, ineertainsmbrdingitesre tep%lkfpﬁéléla%wgbammlv%%mt i on
and Sub H3QH ﬁfstsconlloérbuﬁ&ffmkéauhgl%} @%%iﬁr %&ﬁh&l@%ﬂéeﬁ%fv' ty

t
reduces c ncent at| on cyt okl nes oCT at € oriasl s n
certain aonéﬂtmndasme apicay wplmdﬂuﬂﬂ?@umoé pmzsedepEmiaﬁtagsrnstl cagippundrze m

or

mammal minimizes systemic absorption of the DP, receptor antagonist compound. In one
aspect, topical administration of a DP; receptor antagonist compound allows for local
treatment of dermal conditions. In one aspect, local treatment of dermal conditions with a
DP, receptor antagonist compound reduces possible side effects associated with systemic
administration of a DP, receptor antagonist compound.

[0035] In one aspect, the dermatological condition is a result of the over-production of
PGD; and/or cytokines. In one aspect, the dermatological disease or condition includes, but

is not limited to, dermatological immune diseases or conditions, dermatological



[0047] In sone enbodi nents, a topical formulation disclosed herein is
adm nistered to treat a dermatol ogi cal di sease or condition, wherein the
der mat ol oyDcal/diezs8ase or condition is eczema. As used RETAISR)100¢3509m | S an
i nfl anmati on of the epiderms. The synptons of this persistent skin
condition include dryness and recurring skin rashes which are characterized
by one or nmore of inflammation %‘h redness), skin edema (swelling),

i

i t chi ng rapliferntiyneerditiensy r.dr:rwtolpgla %j:aseorﬁ C@pélrtlpngesu&,tmcfmmgont@@zrlﬁg
b' eedi ng,, atu@%%%ﬁrah&‘/o altl: {}fr{agp CERrmhdY Pdai Qﬁ%lsre%%@ Bt 8&1&?&1{@’& @é(mr a?‘d“ces

he concen on o I’'nes asso
| Nst anc esitank o midindws, @Eﬁlﬂm&abqrdlmtwwdopdrtmdwﬁ?estmgmbammn on associ at ed
with eczema. |In C%Ft ai_n | nst anc ant agoni ém of DP2 L{ece tors .treats

eczenn. OMYRasEPst tokglaraenss, Op b HBALEC, byt 415508 HMited Fanyruishodn
di scl osege 6| &ink Stu Hruru %gtsrse&ero%etﬁe%{es%aﬁrarm@,%haqrnﬁﬁine%s%ﬁ?e%; or

condition, wierein t der mat ol ogi cal di sease or ndition is urticaria. In
certain indsdca hoese nat hnntiad foq emmal pwriasiorDéypersgodiproluetayivo disametsher

i mmune disorder, In certa tance npt ons of . urticar,i esul t
from | ningRioputye e Fake f sereme, DostrioB taBha celf it b Mneous
ti ssues.ard RotdRhit& (8, fiSbRBCASord &Y Ikl dMeSsc@AUSE stdhasithy formBRdd Skeaig/ or
hypersensitivity associated with urticaria. In certain instances,

i nhi bi trsngrsm@ertmpéprmrsa@tdmnatcye rsC@diu@@gfn@thl@gcﬁ@hb@ntdmrde@wn@fud@yhlmI@renes
associ at eghmlt il?tou a Hézéﬁgre]e n gﬁ;s%g dgig{??tgn%?nesat 11 ?%q fﬁ%@ (?rfa tDP%hr eceptors

treats urticar ts, 't a pular
urticaridggrebyboen. | hypersensr tivity [0050] In sone enbodinents, topical
formul ati ons discl osed herein are admnistered to manmal to treat or

prevent [P43ple Deskypre keariai injogrtpip cphodinentt pex terisylderaeadensithatiggludey pe |
hyper Serﬁp Lo aﬁl‘?‘aﬁgﬂlsﬁédnﬁ%&hﬁ féret?e%fnhgr eolg \éx%ggsgeﬁg d%);!,'c?eb;ﬁ gnaas an

irritant e%Ier I'nation t y 1rigestion,
i nhal at |dmnamtn;j (e;gt icontactodr athi©¢ tczemat atitaridNessaddalrbdatrings @x athp f@snatibn by pe |

hyper sensi ti y include allergic dermatitis, urticaria, and food allergy.
Itch [ OGS rén% SOFRROIE R A ARRPEtrophIE SETdaP iFt dRgiee r@naéﬁcgegéggae Refein i s

adm ni steh&d dberct bERAL a Purllf d)eé?é%tbu'rﬁ C&lltél&oh@m%m%mﬁd/oﬂ AcRAGRa apReL Ment s,
the itching is a symptom of any of di seases or conditions disclosed

her ei n. dnbogdlonents mttopicattémtmulamdmdlmlmddngralm cempressl b thavdpeotcetl betffactivhr an

RN AT R MR A T

condi ti ageih Rddn@hBtered before or after contact with an allergen and/or irritant. In some
embodiments, a topical formulation disclosed herein is administered before or after a
physical trauma (e.g., surgery). In one aspect, a topical formulation disclosed herein that
includes a DP; receptor antagonist compound is topically administered to treat and prevent
scar formation following surgery. It is understood that the topical formulation is applied to
the site of injury.
[0037] In certain instances, prostaglandin D, and/or cytokines are involved in scarring
and/or the migration of eosinophils. In one aspect, inhibiting the activity of DP, receptors
inhibits the activity of and/or migration of eosinophils, and/or treats scarring. In certain
instances, inhibiting the activity of DP, receptors reduces or inhibits the deposition of mucin
in the interstitial spaces of the dermis.
[0038] In one aspect, PGD; is involved in the pathogenesis of dermatological diseases or
conditions described herein. In some instances, inhibition of binding of PGD; to DP;

receptors will result in a decrease in the production of cytokines. In some instances, a



di scl osed herein (e.g. atopic dermatitis, allergic contact dermatitis,
urticaria, and the like). In sone enbodinents, the topical formul ations

di scl osedwbepaim43seduce itching that is associ ated w t hPconiSac/owssbh an
irritant, allergen, or conbination thereof. In sone enbodi nents, the
topical formnulations disclosed herein reduce itching that is associated
wth dermatitis, psoriasis or uticaria. Bullous D seases or Conditions
[0052] Iraducsing of pradustimreicytakines sesulis i odomitase Pomilgmenation aad/ae fibjosis s

adm ni sta%g)gnflggforsgat a dermat ol ogi cal disease or condition, wherein the
der mat ol ogi ca I'sease or condition is a bullous disease or condition. In
certai n Dasistolbgial Diseades o€ omiditéase or condition is characterized by the
formati on of Dli sﬁgs (i.e., the accumul ati on of ffI ui d between cells in the
upper | d§8Pks Logsciihd hagriny in cpraipsmbefiments preepisal fgpmylatiansdps eeptivesr

condi ti | I i r b L QR A i Q4 . PGD2
and/ or g}{%ﬁﬁ] 2: a}rel | afg 8gtb ae for%ﬁgf’ﬁ%ﬂg%t%ké%??iéstlgre gﬁ%%ﬁ{ggdbﬁ%ﬁ?gﬁ'? 1he
exudat i ahscefe @l @msdimion norudeapny hlardrms! ftate ol thegpplermisagenss, @hd/ohe skin). In
certain instances,. inhibiting. DP2 receptor activjty reduces. the

concent rUPRUHRGR fyHEk e AL B Est et RO e Siashed SEa60T8P eMeRd i on,
and, furgyh@rimnhiRadisaibd c%Héiti@h,S(I@@ 89 aRbin®Aiet dibQRS or BHdltRIS, LI seases or
condi tions include, but are not limted to, bullous penphigoid, penphigus
vul gar i rolpferabine gissaseeyeorhition; weniabli yills af alldragreandsor aparrgmetop mast ded

PeMPNI gus o IUGOURATBIPLANG LEIRA! agh fho L bCAG L ofnbUblLOUs adlacape.

der mat i t18 el pé)flfi-]’Po’rsm S 84H ep errOrnyéll 4Rt 'odh acq PS8 Rosacea

[ 0053] Idansidior, @rddaninkibhsthefof OPEGRtolbgical igdab@ror dbsditiossidcings, dunaresS

adm nistered to treat a dernatol ogi cal di sease _or condition, wherein the
der mat ol9§iiented i, schtmipbliderig rlons) dispilsh pegriasis dergwdtin g8 soNt3h8hcea

f t her [ [ , I I
asacea. SO o oRR MPATE e OB B B LRARR oL ik C R o

certain i nstances,
r educi ngrtaltspbitoghicgcah), PERZ degreDBRrn; e sahddsgrict batns a tlashbdsgace tokn,n ul cer s
[ 0054] Itn soge er%)odi ments, a topi.cal fornulation disclosed herein is
adni ni st’8PEydeges by culansaphRPEINSYS 8/ onelandBa.or condition, wherein the

der mat ol pahCah sging %ﬁx%%df?ﬁen_@s%%n[}i&a@ Porhful o it &84 BercfiSis UaMthi 18§ bBfor@n
ulcer is a disease or condition of the skin characterized by degradation of

t he epi denrfcscantatt pithen aporgen end/oofritthe dermi s and even subcut aneous fat.
In certain iristances a] cers. are areas o{. necré)f%t'hc tissue. Iggcertai n

i nst ancd¥41h 1B aPLe RLAMMIE, FEs A M S RAII Ur ind PSR O PnERIna; n

i nst ancescrie@@bi RAUEDS the QReHITBME paXShtS MY ittAEd bON 1&YEShATmpRdth not
limted to, the inproper functioning of neutrophils. In certain instances,

PGA2 andyféie dijeaskpheanditicn. dheome ambpdimegtsndentagiogenidirgpies los conditiansr t ai n
| nst anceg, o ARB Ll B9 DR SREPYAR: AR VX diSEHSER FNGreonseinagion of

cyt oki nes” asso ulc certain i'nstances, 'ting DP2
r ecept orinfighindiidry of A6 upeS liyees chBevitiaxhsscoftclang voRMN, k&lnassootlEhgd w t h

skin ulcers. In certain instances, antagonismof DP2 receptors treats skin
ul cers. 9oozing, scabbing, and scaling. In some embodiments, inflammation of the upper layers of
the skin results in a rash, blisters, pimples, open sores, oozing, crusting, and scaling.
Dermatitis
[0042] In some embodiments, a topical formulation disclosed herein is administered to treat
a dermatological disease or condition, wherein the dermatological disease or condition is
dermatitis. As used herein, dermatitis means an inflammatory condition of the skin. In
certain instances, dermatitis is acute and results from contact with an offending agent (e.g.,
uruishol). In certain instances, dermatitis is chronic and results from hypersensitivity.
[0043] Types of dermatitis include, but are not limited to: spongiotic dermatitis (irritant

dermatitis, seborrheic dermatitis, atopic dermatitis, allergic contact dermatitis, thermal

induced dermatitis, and drug induced dermatitis); allergic contact dermatitis (contact

9-



Scarring [0055] In sone enbodinents, a topical fornulation disclosed herein
is admnistered to treat a dermatol ogi cal di sease or condition, wherein the
der mat ol oyOcal1/dissease or condition is scarring. As usedThiSe@ofg43sscarring
refers to the formation of a scar. In one aspect, the scar is a
hypertrophic scar, or keloid scar, or a scar resulting fromacne. In
certain instances, a scar is an area of fibrous tissue that results from

i nf | ameder®atit{secag be dupéo exfappl @anoundn PepCyY v fiegarges/Bmladdl agen) . In
certainj q > i e - Of - i I . pe). . In
certainsfﬁslgﬁggé?ggyﬁ%@?%%gﬁﬁgﬁﬁﬁg?g%Fﬁgﬁp%P%gﬁhgggbn ggﬁgﬁgﬁéa W th

scar r i nglerthatitsgalsaiknown as Romebolyk nhedictlamg bulleusaddrmwiitiy(cafi bOBRIse@bept or s
reduces or inhibits the activity of mast cell nd/ or over-production of
cyt oki nég%gege%%%auwwwgeé}SP?Sﬁ@.eXPWpEém%wf?s %F&v@%ﬁ%l&ss)n SHpramE ng DP2
recept orgy 3Gt i EHHER el BRIGOPESPhiLA A RKhiesispssoci ated wi th
scarring. Inc rtaﬁﬁﬁ?hstaﬁbesP agta 8%?§h1oﬂ&%agﬂéecep 0?2 treats

scar r i ngoo4Burlnseftid skances, stoney mgrdosohdanmstitia(etmpihcalic dozaud)atsubrfram scl osed

herein is admnistered to treat a .dernatol ogi cal di sease or.condition,

Wher el n CHETGl ARLNGGF SRebIEeaRenar bRy NSO P RA S e her ei
a burn r@t@fisot Lud) réstitYom tHR Rud4tha F@sdshd Ftdr? PeRéls Skd BapiRR8ntB¥hdeat ,
cold, electricity, chemcals, light (e.g. a sunburn caused by WV exposure),
radi at i cowjdeomist dé¢rotis, end/or subgntanempdissucst Inecainnngtances, fcytokinedegsee burn, a
second degree burn, a thir egree burn .or a fourth.de e hurn., In

cor tai n THETERBUL Kol Wil LRSS B Rl lar R R i ERE B cor't ai n

i NSt ancestividy Ridaes RS edricenttdtion Hff b foRiks 83ocikidd GEIH @rMaiiths laogesn i nhi bi ting
the activity of DP2 receptors inhibits the activity of mast cells and/or
eosi nopHn¥tancasdpkibimaPRurerrrit aetivingredness skudation aimtsma fron veseds end n

| nst ancec%PilfaHQA 'sédi{ﬁg%&% RAHR Oéeréé’ﬁﬂﬁ t%&&%%%t{g%ﬁf‘sﬂ%d& SpEeYess the
concentration of cytokines associated w hScarri g and/ or i nflammation. In
cert ai n traastdenoastis. i nhi biting DP2 receptor activity treats scarring and/or

i nfl ammat i on associ a eg,mﬁth bur ns. . Cut aneous hhcin?sesé%0057£tln sone
enbodi mEt8] 18 sp@picERC AT ASHHAGHS & AeppSeunatit oF AlTTEicAF At dR 8eME o
treat a LeyJomhalQUehditliis g@pe REm&AR i dopid eﬂ%ﬁﬁbxﬁs}d&%n&’tﬂ(s@%@é@&' cal

di sease or condition Is cutanheous nucinosis. Cutaneous mucinosis refers to
di seasedlegnatgondi t i ons wherein nucin accunulates in the derms. In sone
enbodi ts, accunul ation of nucin occurs in the interstitial spaces of the
dernis an@™#*thin hair follicles. In certain instances, nucinosis results
froma neek aglsbm@ichModRontsyHi@ ¢6raful £ QkdIRSd heleRais a8mbistBRa ko &8itl S
upregul ate the synthesis of nucin fromfibroblasts. In certain instances,
deposi t ioterphtofagi¢ah disaass @5 cordiiion svhgreim Supulcasatploghiahdigease ot eenglétionkis n

| esi ons Oy 140 Sk i.0 a i at i t 1.Col UPMS . . .

er yt hondtguaEs et BlaRhotE SRRET e PP S 8 S oM eadns 1 upus
er yt hemah@spigdrmis, Reeis! @idrorisOB&ANREEs tidsOby. M Edriagh Inb@NEB] Etdlidesafautd2
receptors _inhibits the activity of nmast cells and/or fibroblasts

associ atiBaammeonapbuibseIyRNITSORRHS. An seTEpBInstessnBbEting RPzastiviy peduset ances,
i nhibiti i.ndi : p . el q tion
of oyt ok ag Pl B Bl ol e e RS 1] b A FR B b0 RARARTR R, 0
DP2 r ecdpkarcaptdrs wichty pkar@diss or prevents cutaneous nuci noses.

Eczema

[0047] In some embodiments, a topical formulation disclosed herein is administered to treat
a dermatological disease or condition, wherein the dermatological disease or condition is
eczema. As used herein, eczema is an inflammation of the epidermis. The symptoms of this
persistent skin condition include dryness and recurring skin rashes which are characterized
by one or more of inflammation (e.g., redness), skin edema (swelling), itching and dryness,
crusting, flaking, blistering, cracking, oozing, or bleeding. In certain instances, inhibiting

DP, receptor activity reduces the concentration of cytokines associated with eczema. In
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[ 0058] Cutaneous mnuci noses are observed in diseases or conditions such as,
but are not limted to, generalized nyxedema, pretibial nyxedema, reticular
er yt hematwo0nmmiisesi s, scl eredemn, scl eronyxedenma, papRCRAUSAUOIOMIZS? S,
acral persistent papul ar nucinosis, focal nucinosis, digital nucous cyst,
mucocel e, cutaneous nyxoma, cutaneous mnucinosis of infancy, nevus

muci nosi s, al opecia mucinosa (follicular mucinosis), mucopolysacchari doses,
Degos disseagdnstacesdrlympias iR ecogion ol v hercdvies iffeanmatigisaseqciaded yithocyt i c
infiltr t - n ' .S associated with
systeni%%?%%%gggéyfﬁéﬁgﬁg%h%i%%tEE,BFP?ﬁg%gﬁgﬁg%%%%¥%§h§" dyst hyroi dotic
muci noselreicariai noses associated wth thyroid di seases), reticul ar

eryt hemat ous rnuci nosi s,. acral persistent. nmuci nosi s, juvenile cutaneous

muci nosi 448k P aAE GE PRGNS ?éonaf_fﬁ HOatRiPD diyonid Bersmt %ﬁﬁ@;%ﬁtﬁemv%s es,
neur opatiWeheloflyichi AHEAREPUSHAHGL ARkt thdehablodidal USeAVGH BRIt iy

heredi tary mnuci mous histiocytosis and primary nuci nous skin (sebaceous and

sweat gluhdsia. baceciamomsigncel 006&qrial s ine hjpodsemesiny 8y oamptlicopinoaine

formul atj.on,descri bed herein, conpri ses.a DP2 receptor. antagonist in
conbi nat ERAGH B BdRaIARFSHHAT SPRRIPTS OSHBIAT ESH TORLREER Pf SHER ARt or
such as tfe EpidEnlif Mehthis OdndesrapsshcoaNEssSs. AP inglaRekst &tbilifesSdaufe ther the

treatment of any prostagl andi n D2-medi ated or prostagl andi n D2- dependent

di sease inflannrden iskordeperseiretdvityessedanted with antecagipblodicrieimtisstances ef f ect s of
a DP2 receptor t agoni st..c und.and t he second therapeut.ic agent are
2ad i vanip gl YRR Ay TR A0 a5 37 By b RAEEB ML PO

ant agonigicaG® M ottidn ancthnbhie aseganich bhPPapRubtos w@enirtigirdvi des great er

t herapeutic benefit than adm nistration of either conpound al one. DP2

| pm / 4g10M81 Ipsowormbadiniatsdisaticaria weaphar wlleaiai cal conpositi ons

di scl os hel ?%Ep'se at | east one DP2 receptor antagoni st conpound. In
some engﬁ)?zéﬁké?g elé#Q receptor antagonist is selected from conpounds
di scl osqabson Thedre raibodimadntsp atperal fapplatioas decoswl. heRaT AdSQRiBistrd toent i t | ed
Ant agoni sts of Prostaglandin D2 receptors); lnter.national patent
applicaﬂP%ﬂHﬁL@tﬁ%ﬁ?ﬁﬂ%ﬁ?@?ﬁ?é Bﬁ?@gﬂéﬁwﬁﬂﬁ%@%ﬁﬁé?éyﬁﬁs tﬁ%Y}éEHBﬁors

(entitl q@g@x@&m@;}; 8n Qflerbe rpzcﬁlz)g%@wo%é by expditiRrifah h&?ﬁlﬁ 89 %g&gén or

applicatiron no. PCT/ USO8/ 82082 (entitled Antagonists o eceptors

(enti t | edmhmiatigothicsesf. dixpS@rODhay be dptingestign, inHattionnajdcooalor daterontact.

appl i catijon,.ng. PCT/ US093249 entitled N i bsti.tut ed. .
o e bl AR oL e S BRssuyandids B8t etisiis, wyicaria, and
| nt er natfheallerppt ent application no. PCT/ US09/ 32499 (entitled

"N, N-di substituted am noal kyl bi phenyl antagoni sts of prostagl andin D2
receptorféh : | nternational patent application no. PCT/US09/33961 (entitled

Oy s Y A S AR5 AR % 85 R BP0 s o
" Am noaldeypr@phenydhighinagamaias Bfsoplcasitadiradal, thdZchigcBpts9idiom oty of

provi sional  application no, 61/078,311 (entit]ed "Heteroal kyl antagonists
of pr ostthyfisersPhorsendioapiselesgd haugnpimyang Grbdimpws. thattFline o resulf 201, 074
(ent|t| y F \/- | t d i . rs" ). o,

brovi i ouaeEEReR AR MBARE, & Dyl R TR Ay b ERERRE, Belichiil .
pr ost agliaadisnltdZ thedePi-deshiient OSPGpvhadiatnd Hisegsps orcatnidaions that 6/ 107, 638

(entitled "Tricyclic antagopists.of prostaglandin D2 receptors”).. US
pr ovi si gfﬁ%{’llosﬁﬁéﬁie&]a(t%igo ARG, degmpierrs aidrare cetiet eé@ati@eﬁ&aﬁaﬁeﬁ?é[t@% kol e
ant agoni s ledy@lenBb@idAa #itbficHAoFRAGRIRIGHClosel RN ARAn AR L cat i on no.

61/101,964 (entitled "Heteroaryl antagonists of prostaglandin
r ecept oras8ociatedSvph oenta¢tonigl arajpplant atlérgen, wo codbind(®) dzof dnisomt ed

"Het er oal kyl,. bi phenyl an oni sts of prqstagl andin. receptors”); US
orovi 51 oredipity 48 iopfah g g e e edor8leg i RAGeegting GBS pReiaiiagoni st s
of prostyien asHaftiDdHso@GVratBania. US provisional application no. 61/112, 044
(entitled "Cycl oakl ane[ B] azai ndol e ant agoni sts of prostagl andin D2

r ecept orBpljous IBsqgseparst ariionsppl i cati on no. 61/147,437 (entitled

"1 ndol ozj - 0 ' r . [ "N

or ovi si JVR dBaPRE A Rate B10teR Mt Mo SREGHEhe Rl RIBM Rkl MRy

61/ 110, 496rmbiSlaiqll dizadse @ comditid M3k 2sid 8R; dehmhtelogidal divedse pat@rditiapiphki cati on
no. PCT/ US09/49621; International patent application no. PCT/US09/49631; US
application no. 12/497,343; International patent application no.

PCT/ US09/ 58655; International patent appliicati on no. PCT/US09/58663; US
application no. 12/568,571; International patent application no.

PCT/ US09/ 44219; International patent application no. PCT/US09/ 48327,

I nternational patent application no. PCT/US09/59256; |nternational patent

L= s AN A D - . g



[0062] In sone enbodi nents, the DP2 receptor antagonist is a conpound

havi ng the structure of Fornula (1), pharmaceutically acceptable salt,

phar macewoDcallop43s8cept abl e sol vates, or prodrug thereoPCT/UR201BoO#IsAY a ()

wherein, R4 is H halogen, -CN, -OH G -C4al kyl, G -C4al koxy,

O’ C4f| uor oal kyI G - CAf |l uor oal koxy, or G -Cdheteroal kyl; R5 is H, hal ogen,
-0R13 -SR12, -S(=0)R12, -S(=0)2R12, -NHS(gO)ZR 2, -

C( =0) Rliulb@tx(llﬁ@)smzcond@@mkscertawgﬁﬂws a lgpifoms dyspase.oxcpndiion 1s

O e SR O B B, 00 02
Ci - Coal kupypyr, lapers GF theshi) dh&aftakmImstaﬁfceRbullSus@se@B@@ly@)lndﬂjloh)afc arﬁm&mhl&i ituted
or unsubstituted - G ohet er qcycl oal éﬁ%ﬂé‘g subs ltutgﬁg substl tlilt ed
phenyl, dse8ipiiondiien Breetnsdbsticeut Fiylokings Stogits thg %tanatlep 0
oo ube! LSS o oseupotlmeiog SHIHLLN Eugegmnigd v ot
with 1, skm)2nR2ffaigriotipses, inhibiting DP, receptor activity reduces the concentration of

cytokines associated with bullous disease or condition, and, further, treats bullous diseases
or conditions. Bullous diseases or conditions include, but are not limited to, bullous
pemphigoid, pemphigus vulgaris, pemphigus vegetans, pemphigus foliaceous,
parancoplastic pemphigus, mucous membrane pemphigoid, linear IgA bullous disease,
dermatitis herpeti-formis, and epidermolysis bullosa acquisita.

Rosacea

[0053] In some embodiments, a topical formulation disclosed herein is administered to treat
a dermatological disease or condition, wherein the dermatological disease or condition is
rosacea. As used herein, rosacea refers to any of erythematotelangiectatic rosacea (ETR),
Papulopustular rosacea, and/or Phymatous rosacea. In certain instances, inhibiting or
reducing the binding of PGD; to DP; receptors treats rosacea.

Skin ulcers

[0054] In some embodiments, a topical formulation disclosed herein is administered to treat
a dermatological disease or condition, wherein the dermatological disease or condition is
skin ulcers. As used herein, an ulcer is a disease or condition of the skin characterized by
degradation of the epidermis and often portions of the dermis and even subcutaneous fat. In
certain instances, ulcers are arcas of necrotic tissue. In certain instances, ulcers result from
immune system dysfunction. In certain instances, ulcers result from immune system
dysfunction such as, but not limited to, the improper functioning of neutrophils. In certain
instances, PGD, and/or cytokines are chemotactic agents for eosinophils. In certain
instances, inhibiting DP, receptor activity reduces the concentration of cytokines associated
with skin ulcers. In certain instances, inhibiting DP, receptor activity reduces the
chemotaxis of cosinophils associated with skin ulcers. In certain instances, antagonism of
DP; receptors treats skin ulcers.

Scarring

[0055] In some embodiments, a topical formulation disclosed herein is administered to treat

a dermatological disease or condition, wherein the dermatological disease or condition is
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R2 is G -C4al kyl, C3-C6cycl oal kyl, -CH2O G - C4al kyl, -CH20-(substituted or
unsubstituted phenyl), -CH(CH3)-0-(substituted or unsubstituted phenyl),

- C(CH3) 2-wo(2suba#issut ed or unsubstituted phenyl), -CH20BHZASsubsB3Ishut ed or
unsubstituted phenyl), -0G -C4al kyl, - 0-CH2-(substituted or unsubstituted
phenyl ), -0-CH(CH3)-(substituted or unsubstituted phenyl), -NRL6C - C4al kyl,
- NR16- CH2- (substituted or unsubstituted phenyl), or -NRL6-

CH( CHB) -scaiiigt 18 uicddicrsin, @ﬁ@ﬁ@gf@fmtt@éhepﬁe@n@qqn of eI I TnORG asppRd, HREFAJIS of R2

cach ot POLFRRLIER, S RoBSR ol 8@l B3kl st foerfy iy df 4P
C, - C4al kyhn a@adf ﬁﬁﬁiﬁs tiRLG tha rd:ﬂud:ts ﬁGm- 1@ﬂl&ﬂnhmh()n Rgi &e@vel@ﬁ@idcybn of

C, - CAf |l uor gal kyl , cycloal kyl; R12 is C, - Cdal kyl - C4het er oal kyl ,
or C, - APk AP9r 001@%156 f eerfagn linﬁt&’é‘if‘éﬁcféﬁtlﬁﬁT%Sé‘lt@éta’ééflfF‘it% (B2 T4, kyI

C - C4h6tlﬁ %153(111512111%99 g#kln%ﬁloklﬁfaféathgﬁlﬂan{&agﬁﬁ]as deiat itf gpcﬁ’ﬁh%ﬁﬂt s, R is
-CH3, - CH3, -CF3, 2CF3, cyclopropyl, cyclobutyl, or cycl pentyl. I n

sone e nh@damnﬁmceﬂinhlbitmglﬂmmmy of D2 faéeptotsrreélmm oeimibéidis macsi,vityzbf is

- CH2CH3. 064] In sorree nts RS is

- ORI3, -fg%?ﬁ?q s]agéméfmrzpm %% mklnew?ﬂ'égé a@ﬂ%oﬁ?éfﬁtam 16%&enfﬁfmz

- CO2R13,inhiBRERRIB, recdtdrd 3()tgilty're&;(cemﬂy(c&%%atlmp@( cﬁalﬁﬁé@]aggo%iated with

- NHC(=0) NH(R13) , - NHC(=0) R12, - NHC(=0) OR12, - C(OH)(R13)2, -Cl-C4alkyl,

C, - CAf woamlagklyllcert@n-lmmoa@ra@mgmﬁm of(DPz@a@Iptms@reat@scamH@het er oal kyl ; R12
is C -C4ﬁ| kyl; each R13 is independently selected fromH, and C C4al kyI . In
some enboditrents, R5 is H -CF3, -CORH, Br, -NHC(=0)-CH3, -NHC(=0)- OCH3,

- NH SO02Gi36) -126bihe embOdiakdats, a%éaﬁ‘&imﬂ&tﬁm did¥bsS BerehiBis a@inimi §8ieti@) #eat( OH) .
[ 0065] In sone errbodl ment s, IS - C4al @% C3- CGC%E' oal kyl

- CH2O c&@mﬂ@qgwa«l CrPO-of §QFE§E'ft1‘i’Ib mh@epl@fhe snwelaetcat eq@ﬁeﬁmdltlon isa

or unsutdt ot 85" prER Y SBERRh PUER RN hesend SR e i B R 3

- 00 - CAadokd lelectrlitCHhefriicubs lightifed a euntuims vhistd by Usdexposuny), kadiatbn, or
CH(CH3) - (substituted or unsubsti d phenyl), - 6C - C4al kK
- NR16- CHECQUBR PP 2Peel- BF DALY i ety Ayesondgfegree bam, a third degree

- NR16- CHi( G a(fél&{%&é%ré@ 1§6n 96 déﬂ%l%sttéﬁc% S uPDRRYY in tM\é‘Rﬁﬁ'aﬁoﬂ b 4 fgr phenyl

of R2 is substituted then the phenyl is Substituted with or 2 R21 groups.
[ 0066] |In csvvare iestdnods, mdntsiesits ingnflymmatid@. In Brtain mstanea@ﬁhlbn@@ﬁ;: -CF3, or

i g(CFg) Q%tliﬂ%@& Dg%'i @g%%ofs 1%%”; the é@éﬁﬁﬁ%—% m@gé%&fe%% eow ls %%S.Oﬁl)a 0.

- NHC( =0) a3 carrifgBand/defisflam@&ich. In cPaifBinstabb& Thitting GE GOt PGD, to
DP; receptors reduces the concentration of cytokines associated with scarring and/or
inflammation. In certain instances, inhibiting DP, receptor activity treats scarring and/or
inflammation associated with burns.
Cutaneous Mucinoses
[0057] In some embodiments, a topical formulation disclosed herein is administered to treat
a dermatological disease or condition, wherein the dermatological disease or condition is
cutaneous mucinosis. Cutancous mucinosis refers to diseases or conditions wherein mucin
accumulates in the dermis. In some embodiments, accumulation of mucin occurs in the
interstitial spaces of the dermis and within hair follicles. In certain instances, mucinosis
results from a mast cell disorder. PGD, and/or cytokines released by mast cells upregulate
the synthesis of mucin from fibroblasts. In certain instances, deposition of mucin causes
papules or nodules within or outside skin lesions (e.g., in skin lesions associated with
systemic lupus erythematosus, discoid lupus erythematosus, and/or subacute cutancous

lupus erythematosus). In certain instances, inhibiting the activity of DP, receptors inhibits

13-



[0067] In sone enbodinents, R2 is -CH3, -CH2CH3, cycl opropyl, cyclobutyl,
cycl opentyl, cycl ohexyl, -CH2OCH3, -CH20-(substituted or unsubstituted
phenyl ), wOH(GH3)588- (substituted or unsubstituted phenylCr/US2010/043599
-C(CH3) 2-0- (substituted or unsubstituted phenyl), - CH2OCH2-(substituted or
unsubstituted phenyl), wherein if the phenyl of R2 is substituted then the
phenyl is substituted with 1 or 2 R21 groups. [0068] In sone enbodi nents,
each R21h¢ activifyebaprdeslls yndler Bbtoblpspasypcmtedayith gepositiop of mugmHgd/arocH2 CH,

- CH2CH3, - =CF3. : [ h LS. |y
sel oot od i e R Eprl o SR GAP AR RIS of FOBL,TBP, i) O TRRLREE .
enbodi maohsentiRdon 8f ¢ytolinesGssodBited wihiBaucifoStd3 In edcladh indtaned8CnBibitiky DB,

hal ogen, -CH3, -CF3, -0CF3, or -OCH3. [0070] In sone enbodinents, R2 is

- CH3, -m,acﬂvgf%?ﬂt%ﬁyﬂr@%?wwr,nu@%?eépentyl, cycl ohexyl, -CH2OCHS,
- CH20- ( Shfast 'é&&r%uf’ﬁlueﬁ%%@%tr% SBREARNEMYsks or (IafdR) s@h dsSBRSEH fgit ed or
unsubstituted phenyl), -C(CH3)2-0-(substituted or unsubstituted phenyl), -
CH2 OCH2-I{rsitrdsistbi gamemdized myrsdelost, ptetibad nyRedepha), retivhkr erythanfiatousenypheosyd, of R2
is substijuted, then the, phenyl .is substituted with O, 1, or. 2. roups.
00717 - b Eite TR PPy T BB s AT POy b b eigosis. Tocdt

- CH20- ( sHighddisl HRGaPhubS WSt hubd R, BiXaRddul myxbhie QdidndosyRstinbsit 8 or
unsubstituted phenyl), wherein if the phenyl 'of R2 is substituted, then the
phenyl iisfagepgevesunednedis, lalopeciomuzineea (fgHisufss mucimogishe enbodi ments, R2 is
cyclopropyl. [0072] .1n_ s epbodinents, R2 ..s -0Cl1-CAal kyl '

b b (Bsph Bl dsPed TR ST T R oy i g A e st ¢t et or
unsubst il tapRetyRid eiitrite, WPES &ythehfatdshig pap@bydduddr fiZindSissdshshdtédiven, then the
phenyl is substituted with 1 or 2 R21 groups. [0073] In sone enbodi nents,
R2 is - overpiqappseythgmatesey (S ubdenmiredopierp ) dysiiyeoidptic mpcippEspheny|

of R2 i it g .S I i - Or R21

o oups. PRETRes AbEGued BRH (hRGIMERS), s GHE SR AL Sholngsihor

- NR16- ChiRrqiseifistudindsadjueenilnsithebid muedogphensanousanucinosis of infancy,

- NR16- CH( CHB)-(su.bst.f' tut.ed or unsubstifuted phenyl), wherein if_ the phenyl
of R2 i CUAIERYS IPECH PRAROSCHACHIPATY TF Llcd Rne ot RCIpRYh Ufticagp-lie po g
groups; Rl@ndsss, Hered s mRinouCHAEEB tosit %ﬁ%&m&? R R IR RBL s ofE

i S- NH CH2- (substituted or unsubstituted phenyl), wherein if the phenyl of
R2 is subshiglandsdcartinemas.he phenyl is substituted with 1, or 2 R21 groups.

In some enbodi ment s . 18- NH CH2- nyl . .[0Q76]..1n some enbodi ts, R4 is
E o B dpeme aptadimais g fopiBLeg sy Foct e TR GABBEN DL RS | s
F, O, Begeptdrtddiagohibdin coR®imitioR kvith@ddBond @EraBlutichgse geMhkdiimet s, R' is
-CH3, -CH2 , or -CH2CF3.

modulator such as a FLAP inhibitor compound) and is administered to the skin for the

treatment of any prostaglandin D,-mediated or prostaglandin D,-dependent disease or
condition described herein. In some embodiments, the effects of a DP, receptor antagonist
compound and the second therapeutic agent are additive, i.e., administration of a
combination of a DP; receptor antagonist compound and the second therapeutic agent
provides greater therapeutic benefit than administration of either compound alone.

DP, Receptor Antagonists

[0060] In one aspect, the pharmaceutical compositions disclosed herein comprise at least
one DP; receptor antagonist compound. In some embodiments, the DP, receptor antagonist
is selected from compounds disclosed in International patent application no.
PCT/US09/35174 (entitled Antagonists of Prostaglandin D, receptors); International patent
application no. PCT/US08/82056 (entitled Antagonists of PG D, receptors (entitled
Antagonists of PG D, receptors”); International patent application no. PCT/US08/82082
(entitled Antagonists of PG D, receptors (entitled Antagonists of PG D, receptors”);
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[0079] In sone enbodi nents, each R21 is independently selected fromF, O,
Br, -OH - OCH3, -CH3, and -CF3. In sone enbodinents, each R21 is

i ndependewol2gigahsssted fromF, C, Br, -OH -OCH3, -OCHPCH3S201Q083598Nd
-CF3. In sonme enbodi ments, each R21 is independently selected fromF, d,
and Br. [0080] In some enbodi nents, R4 IS -OCHB. In sonme enbodi nents, RS is
-CF3. [0081] In sone enbodinents, R or -CH2CH3. I n sone

errbodl néﬁte@atmall@tem aMPiCpBoN 19@(?§§YUS993926% (ied N rtisbsimtads H, F, O,

Br, Sﬁﬁ, R' is
cycl opr opy CX/C t1 aP&E%}IStgocf: éan QQ?%%@{# @ﬁ@@g@%ﬁ@xﬂ«fn%ﬂ%ﬁm s, RS is
cycl opr m@phcatmnmloobﬂTw SO%@M% p@mitlysli “qumhmhanyﬂed apyicradityillelpigly]

pi peri di nyl hol i nyl ,  piperazinyl, thiqnorpholiny or a substituted or
unsubst .afﬂi/ﬁgeawtjrog@fpsgaﬁaélétr@az fecontPshls Wﬁm%%pﬁtﬁm apphPaéwmo t hi enyl ,
pyrrolylp "9’1‘}%%)9}33%1 gelﬂhﬁftp‘l‘@'yohc'dlﬂfgla@cf? r%lomggﬁﬁ(féza@laﬁiagoﬁ?@’é?ﬁfysbﬁ landin,

i sot hi az , oxadl a tT1 azol tetr , di nyl dazi nyl ,
pyr azi nyb; repe;ptomﬁ’)dlmg«hancmal patemtyappli¢atido ing ECB/éfSX)@f&SQ&hydmltlbénzot hi enyl ,

d lyl, b im d b hi |
e o K amin sk EAT o At Bigh aaain e EtarS ) s TS GRg b Pcaties | o
substit %eél/owgm @Lﬁtlﬂéd S&stoatkil Sftaydrlifls df probtadambia IYHOMPRrs’)0085] 1 n sone

enbodi ments, R5 is substituted or unsubstituted group sel ec ed from
phenyl , mawhlphgllappbwlpo lnyl 61/6XaQH (3¢nt1tlctdq P&ﬁz@byﬂyl antagaiastodfprostpglaadiniDy| |

isoxazol azol di azol yl raz nyl ,
oyt dazi B B PR Moy BRARAAG S a1 p S Rt TR et
benzot hi Iﬁﬂs)tit%laﬂdld a2 edckptor Iy FIZS dﬂ’@s@dmél apﬂlﬁﬁ!tldthﬂlcﬁb@l 1917,638 éridlet I‘Tthychc

i soqui nol i ny ci nnol i nyl , al azi nyl qU|nazoI|nyI and qU|noxaI|nyI
wher e |fanr€$0m§t85qﬁr9§qsretgéﬁnéal zﬁéﬁpt%) Sserp¥isionak anpligation np. 6F035.R84 gr oups.

0086 R N
[sel ec]t e rom p rr(gl Fj?[%(@gglg Jfa%m?] t?%?g{dsfaglaﬁgm aﬁ}ép%{&% yrazﬁer ?V?' ol
i soxazolapplicati®atnbi alz/d)d)y964 @nﬁda:ch‘ﬂdlétydoaryﬂ antagalisth of preswglandiyiD, pyri di nyl,
i i nyl i I | yi f I
benzor nirgteptor TS satyioanpicsiiahapyt /| GarRmiaddl Jckripkrianete
i soqui noinugxhpstsmg;&tagﬁanaﬁl b&&%ﬁvi tﬂ}seﬁlmfs{a)%m A;éhbam%%sm w§egowi th 1 or

2 R21 groups I'n sone” enbodi nent s, substituted or
unsubst |(t:nmtlz&d ﬂﬂatardwwyb antaperigs bf pﬂ@ﬁtaglsnéluﬂbtmd;aptccafd ) US@mO\FPﬁoneﬂ substituted

\Mcberl Oalég cat18P n%B%ﬂ@fZ,QéH) {)eg 1&1%?0?0%%212%1?({&% lists of proCIstéglEndm o8
D2 receptors”); US provisional application no. 61/147,437 (entitled “Indolozme compounds
as prostaglandin D, receptor antagonists™); US provisional application no. 61/025,597; US
provisional application no. 61/110,496; US application no. 12/362,439; International patent
application no. PCT/US09/49621; International patent application no. PCT/US09/49631;
US application no. 12/497,343; International patent application no. PCT/US09/58655;
International patent application no. PCT/US09/58663; US application no. 12/568,571;
International patent application no. PCT/US09/44219; International patent application no.
PCT/US09/48327; International patent application no. PCT/US09/59256; International
patent application no. PCT/US09/59891; International patent application no.
PCT/US09/64630; International patent application no. PCT/US09/63439; International
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.
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[0089] In sone enbodinments, R4 is -OCH3; RHis -CH3, or -CH2CH3. [0090] In
sone enbodi nents, R5 is a substituted or unsubstituted group selected from
pyrrol yl ,woxamnaliyisg t hi azol yl, im dazolyl, pyrazolyl, i ®oxased1plo43599

i sot hi azolyl, pyridinyl, pyridazinyl, pyrazinyl, pyrimdinyl, quinolinyl,
and isoquinolinyl, where if RS is substituted, then RS is substituted wth
1, or 2 R21 glrou ps. [0091] In sone enbodinents, R5 is cycl o&gl phenyl ,

pyrrol i dPtsll -lpjsomegrbedimdntsy the DR4ypeepses antpggnist is raraptrghan,. AMEGL y| |

oxazol I X i o) in-2- I
5- met ho%%bg?l ﬁ]&gﬁf flr@f\?(l'o 0@0§'5L1|L‘7 20‘?‘??{ gglp&[ﬁ%%l&f%ﬂ?bé%r{%ﬁ%%% " ment sy
i's pyrazoRRY-806, A:Rlﬂap%az(o}DCQ}(y]I (O(l4i@3t(h§24993,|@(b1y7r6&z©€21125,y]czltsxazol 2-yl,

Y et hor gy Fa sy A b 4l ahicaedoy b ARS Gl é%ﬁéi?%l"‘é%&?an@fent s, RS
IS fSUbStBén'i#rlep cfhlyl- Hfb?&&ﬁéth}l)‘%qgetﬂé& ﬂj'tﬂﬂgoﬁé k%e'l%%ﬂeﬁﬂtf}gl]% et At ;5{?' tuted

pyridin-3-y or “substituted or unsubstit ute ridin-4- RS is
subst i t U2eekt-Butydsul Ry Insetlsyl €2, 2-dinecthyliirbpidnylamhoRphemrxy i snethoxysone

571 wor ngy i deria 10k, Kb aR R BRI ol o0 B vene s, R
is pyri ddyerogrdﬂanec@rmtymtapwmh@y Bethll]- @n@tﬂaxy -4pmﬂ1wrcsm&hytblp§eny1 3-

met hoxy- pyridin-3 f 6- et hoxy- pyri di n-3-yl, | uor o- Eyrl di n-2-yl,
5- et hylylfrycatm agid2 %/1[(N5y@omparwanbdnyi-&£§hyl asumﬁétrh@kyl PytG-etheyh- 2-y1 or

h 6- 3-yl.
D s e R P R e

[ i] (3- Q@Iﬁﬁy)lméﬁ@t]bwrﬁh@hdﬂmﬂtpﬁehy@ =peidieX i ¥acetic bdill uar@med-fybrodi phenyl -
Yy acetic acid

{2 -] ( W@?%ﬁ‘é%@éﬁ?tbﬂmm@ e¢/HyY-tedrenmérp-nyeidalig-b Bndalt vk yacatic 4o uor ome

thyI }
| OO racslh oM PR mppeuiseRegecomeRy a0 PEBeHSHYBIN i - 5-y
1) 6- metdrokyxide pheecof] - 3- y1] - acetl c acid, or a pharmaceutically acceptable

salt, pharnmaceutically acce e sol vat e, rodrug thereof 100951 In
sone enﬂgtlenéﬁtsemeteﬂ@ownt %wreaqu@tﬁggmf 8 aéoewﬁﬁlé‘ﬁ{ﬁﬂ’l%ﬂﬂﬁng the

st ruct urgfur O FBHRLA (:lj %har%@éﬁﬁﬁﬁ% Eé&ﬁtat)bé saft Cﬁﬁhﬁ?&eﬁﬁ@ﬁfyta’cceptable

pharmaceutically acce | e solvate, or prodrug thereof
solvates, or prodrug thereof

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 "?, -
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
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Formula (I1) wherein, each of R2, R3, and R4 is independently H F, Cd, Br
I, -CN, -0OR12, -Cl-Ceal kyl, d Cé6fl uoroal kyl, G -C6fl uoroal koxy,

Cl - Coal kowg,20oro1@#s8Cohet eroal kyl ; R6 is F, O, Br, |, - @NI/GSHOB/04350H,

-0(CG -Coeal kyl), -S(=0)2R12, -N(GC -C4al kyl)S(=0)2R12, - NHS(=0)2R12,
-S(=0)2N(R13) 2, -C(=0)R12, -0@2(C -C6al kyl), -NH2, -C(=0)NH(R13), -

C(=0) N( R13) 2, -OC( 0)NH(R13) -0C(=0) N(R13) 2, -N(Gi - Cdal kyl ) C(=0) N(R13) 2, -
NHC( =0) N ReBYpubstipiey BmpReyaRe pteraaryicpr m&ﬁwrefi@(rﬂmmgtutedl\hm(d@) R12,
-NHO - C4al 0) 0 2, csal kyl
3 06t 1 vor o t&“’ T%)’%PPE%IE gasi‘%%%gé?‘%% ?S%B%&““tfﬁw%ﬁlé%’gg K %rg}lp

subst it R®dk @f Cwmsylb@; Cgaytckﬂlkﬁjz~dhﬁe(t € iy wz@(subm@wdbst uﬁsubﬂdutﬁd
unsubsti t ut ed ubstituted or bstit clic, or

bi cyclic hBlew, aT é@éﬁt%(%%ﬁ&u@ 497 HEver e micRdh e Eé%S);T%GQQ%P tlt‘t‘}e‘?an i s
-1_ Ceal ky{msg@sht%ﬁ%'h@?lj(yt EI?E%}R) SRR I Yhsy Rt fRSTHh 1, e@cqrc

unsubstituted phenyl Subsft unsubst 1 tut ed nonocyclic or blcycllc
het er oar y| OcCHt-&substnigted-o3 uhmbemmtﬁdqﬂnsnﬁﬁlﬂét CEJCHr psubgtit@ted pr &suhstltuted

T T N L B o NS W
- a '
C, - C6al ky%lCI‘mglgj Gubstitutdd @@Aslﬁ}ééntutgdpﬁéﬁﬂfi QheRfiklthe &enﬁﬁéﬂw?@ﬁsoal kyl, a

substituted or unsubstituted C3-
substituted, then the phenyl is substltuted with 1, or 2 R*! groups;

each R?' is independently selected from halogen, -OH, -OC;-Cjalkyl, C1-Cjalkyl, and -CFs;
R'®is H or C,-Caalkyl;

R s C,-Caalkyl, C;-Cyfluoroalkyl, or C5-Cgeycloalkyl;

RZis C,-Caalkyl, C;-Csheteroalkyl, or C,-Casfluoroalkyl;

each R is independently selected from H, C;-Caalkyl, C,-Csheteroalkyl, and C;-
Cafluoroalkyl.

[0063] In some embodiments, R is -CH;, -CH,CHj3, -CF5, -CH,CFs, cyclopropyl,
cyclobutyl, or cyclopentyl. In some embodiments, R'! is -CH,CH; or -CH,CFs. In some
embodiments, R'! is -CH,CH.

[0064] In some embodiments, R° is H, halogen, -CN, -NO;, -OH, -OR" -SR", -S(=O)R12,
-S(=0);R"?, -NHS(=0),R"?, -C(=0)R"?, -OC(=0)R"?, -CO,R", -OCO,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-Cjalkyl, C;-C4fluoroalkyl, C;-C4fluoroalkoxy, Ci-Cjalkoxy, or C)-
Csheteroalkyl; R' is C)-Cjalkyl; each R" is independently selected from H, and C;-
Caalkyl. In some embodiments, R’ is H, -CF3, -CO,H, Br, -NH-C(=0)-CH3, -NH-C(=0)-
OCHjs;, -NH-SO,CHs, -SCH3, -SO,CH3;, -NH-(C=0)-CH3;, -NH-SO,-CH3;, or -C(CHz),-
(OH).

[0065] 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
phenyl), -C(CHj3),-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.
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Ci ocycl oal kyl, a substituted or unsubstituted C2-C oheterocycloal kyl, a
substituted or unsubstituted phenyl, a substituted or unsubstituted benzyl,
a substi twbediign4isasubst it ut ed nonocyclic heteroaryl comCaius2e1y/0@3539

het eroatons selected fromN, O or S, a substituted or unsubstituted

- Cl1- 4al kyl - C3- Gi ocycl oal kyl , a substituted or unsubstituted

- Cl- G4al kyl - phenyl, or a subsgll tuted or unsubstituted

- C1- CaallRippY Bre@y embedmeangs Baiisﬂl drls Br.nORy @Hﬁ,ooﬁhet(“eﬁsoart&@ssa Bct ed

fromN, a R n L §6al kyl,
G - %hetlgr%ﬁa g%}’l CI\% ﬁ@éf Ij(%%r §gil®§¢ﬁe g@% %5 Qt?ﬁJ{ égﬁ@%) %ubst(l t@[)J(E d
C3- G ocyobgadl-kY,CHa, -€hEH,CHb eNH! -C(REYNSTL) Ni@(d:GmHga(ﬁﬁeth?gpe(y@]FQal kyl, a

substitu ééd or unsubs tute henyl, a substituted or unsubstituted benzyl,
a subst i PutledCEkOh nonocycl i c het eroaryl containing 0-3

net et ot slﬁ'ssﬁl%%ﬂlbhaﬁﬁen% R? RLCH GRS AEL1 Oy clbRHASL LIRS,

-G - C4al C3-Ci ocycloal kyl, a substitute st'i t ut
-G - C4a|dyyloh€2y1 Gth&Céiso@HiQ)@upoyﬂltmed osubstbsmmedd)h@nylhmgtﬂlﬁ@ffe) Ot ed

G Canl Rt r R tade RN )i G R BTN Rl S WSkt ect ed

fromN, @H}UC@ {suBtithie® oRbuBERURE pﬁéﬁy@}? RafrdiRiftthepsayeo R Atofamti@tddaken
together with the N atomto which Rg are attached to forma substituted

or unsuﬁb@n@amémﬁmmbmteémdybbbé ygroups.is -S-, -S(=0)-, or -S(=0)2-.

0096] mbadi, ment 2R12,
R P s S Qs R 5 Ri%%@egﬁstwfﬁf@f?m“%cb)%?%
-02( G (()'@HL K@IOH, CHM @@C-ch((?f@g) B RIB) ,In s65=0mboBAZhR, cach R is
- N( C1- C4al kyl 0) N(R13) 2, - NHO( =0 N( R13) 25 - NHC(=0) NH( R13),

-N( C1- maqiqpyné&lmylmtzd fropgHGEoBrrPH. -y 1—C<I:113aﬁrvéy1CF@( _0) R12, -

N(C -C4 | 2: skyl ,

Ci( Cof | ug[kdt%]l E&i’/&l’%ﬁ%@ﬁ% QS)CEQ é?réro Pkyl H, chl:fbs{ (?@lfgdﬁ (Ilgér/

unsubst iHaldged, -CHs;, @lﬁh@@l?gooyd])(om kyI a substi tut ed or unsubstl tut ed
henyl, or a substit d or bstijt cI cont ainin
0-3 het dPGAk &HEO%:%@PE RS %Ha %f%ﬁm@ﬂ? nr?.1'> owé Yﬁl@ﬁ?%tyfa'RH' '
sopr OPXyciohEHi; LI ¢ Z%ubst%@@z unsubs@d?e%wwmcnh)eoyl

4- chl or ophenyl”,” benzyl ,” phenethyl, thiazol -2-
5- net hyI([subsﬁtucﬂe]dM@dulammtectpl;dnyl)pﬁ(Ctﬂg)a Q—(gdbstlt(utedqm|un511hsnmmdyphenf101(}98] I'n

NCR12) 2 Cgia: Bt Ry ef Doykp s ah e gyt of K is diblliited.

-N( G - CApdikipk Eénﬂ)s%h%sumtewld@&r@)ﬂ%& RJ%Q%g C4al kyl - C(=0) R12, _
- N( C1- C4al kyl ) C(=0) OR12, or - C(=0) OR12 09 In some enbodi ments, R6 is

- N( a - Cd@!ﬂl’dyl p@em@)embgdmenm 156 zcyc[cmqm,] O§ otve-(@itSbtiuhetiivied ogach of

i CHZ CH3 u%g%ﬁ%éé p@ﬁ@p%‘i%@?ﬁ}/ @n@gutegof u%&% tated %Nenyi) iRin 1 H{E:
phenyl of R? is substituted, then the phenyl is substituted with 1, or 2 R*' groups. In some
embodiments, R* is cyclopropyl.
[0072] In some embodiments, R* is -0OC,;-Csalkyl, —O-CH,-(substituted or unsubstituted
phenyl), or —O-CH(CHj:)-(substituted or unsubstituted phenyl); wherein if the phenyl of R*
is substituted, then the phenyl is substituted with 1 or 2 R*' groups.
[0073] 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*' groups.
[0074] 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,CHs.
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[00101] In sone enbodinents, R2 is H In sone enbodi nents, R3
In sone enbodi nents, R4 is H, halogen, -CN, -OH, G -C4al kyl,

is H [00102]

G - CAf | uowoabiayd14588€i - CAf | uor oal koxy, G -C4al koxy, or C PCAhstenoadskyl; R6
is -NRL3S(=0)2R12, - S(=0)2N(R12)(R13), _N(R12)(R13), _ C(=0)N(R12)(R13)5

_NFI C(=0) N(R12)(R13) - NR13(( 0) R12, or -NR13C(=0)0R12; RH is
G - Cehal oal kyl , Gi - Cohet er oal ky C3 CGC cloal kyl, a substitu

G - Ceal kyl ,

ted or

unsubst i [WFledn sa@a ymbOémsqmbis& tlﬁrMH - (s yter of v@ﬂlbﬁ&BWﬂWPnylh
substi t %I?e(iiel 1%1.%%%}{ i3 dﬁtoqg séosﬁﬁﬂ%)de K[l?eq tﬁ%{)ﬁeﬁﬁ?‘ SySllPStl?ll 9/?&1' lt U% & ﬁzor

unsubstitute eroaryl,
unsubst i drodmdin¥oarydnbodRhents, R s NGB@Hg{pIhenﬂl CGhet eroal kyl ,

Ci - C6f | uor oal kyl cycl oaL,kyI a_substitu unsu stitu
substi t JP¥A &Psa%ﬁﬂ@gg At Gy Br. g ‘6@ K 0510 (tpa'ﬁ!subs
benzyl , b teut r el erayy!

-G - [ 7$ants%s'te%§%€g%nég%sgnz%%sd€ll tgﬁt gﬁ% gtfqi%fg 'S %/—| or

stituted or

ted phenyl,
tituted

or

C - C4al kyl ;

or R12 atms}RJIﬁ salmbani’medlme(ntiﬁé m&ﬁfélsNCﬁizﬁiHsaoe—(EHKéﬁ} toget her with the N

N S SN e

tuted
~, Br,

-OH, G -&dal kyh,, 4d- @‘ﬂﬂ; | BHoJoRR é@(ﬁodlrﬁéﬂts Qﬁ&ﬁ R@)lrlﬁ)ﬁ{d%ﬁé‘ﬁdenﬂ)i sdRct&AROMAXY -

[ 00104] In sone enbodinents, RHis - Coéal kyl , - CBhal oal kyl ,
C3- Cchc(FloBr,k(])lH, -QCEubIGH i - @Hs,@n@tﬁb&i ilngomd epll’@edhymentsor:achR

-G - stitut substituted phenyl). [00105] In
enbodl rren 1(“1%2? V§elﬁ°te§?r PG dgf?i}la SCH3, - CH2CHB, - CHOHR,
- OCHF2, [mrsor aek8me [e%b@ﬁlenkaéwr@c&m;)qellsmeteﬁmboﬁih&nitﬁR 1s -c@Ral

sone
CF3,
kyl ,

G - Cohet eroal kyl, G - C6f | uoroal kyl , C3- CG(%I(S;I oal kyl, a substituyt ed or

unsubst i [0§tledn sABAFMbodins i ti§rEdl:0r
G - 4al I@/ﬂlzdﬁggbstltut ed or unsubstituted phenyl); R13 is H or

t in ERT%GIB@FEWMSOR is -

- CHS.

[0082] In some embodiments, R* is H, F, Cl, Br, -OH, -CH3, -OCHs, -CF3, or -OCFs;

[0083] In some embodiments, R is cyclopropyl, cyclobutyl, or cyclopentyl.

[0084] In some embodiments, R’ is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl, thiomorpholinyl, or a substituted or

unsubstituted group selected from phenyl, naphthyl, furanyl, thienyl, 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 R’ is substituted, then R’ is

substituted with 1, or 2 R*' groups.

[0085] 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,

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

where if

[0086] 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,
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[ 00107] In sone enbodi nents, R6 is -NR13S(=0)2R12, -N(R12)(R13),

-C(=0) N(R12) (R13), - NHC(=0)N(R12) (R13), _NRi3c( O)R125 or _NRi 3C( 0)OR12.
10010RH sweloBjoikssssone enbodi ment s, C6al kyl , G - C6hal oalPkylus2@osudsse i t ut ed
or unsubstituted phenyl, or -G -C4al kyl -(substituted or unsubstituted
phenyl ). [00109] In sorre enbodi nents, R4 is F, d, Br, -0OCH3, -CH3,

- CH2CH3, - CHCH2, - - OCHF2, or -OCF3 In sone enbodl ments, R4 is -OCH3.
[00110] "henzafbrayk h@ﬁ@rlr@ml,smdﬂelxlsbmmé@(lﬂo?mﬁnai[qhsd1<111|1]101m ,SONe

nbod 2
e L R St Y B 1
sone e r‘rt[oﬂtv]r’rHﬁTSSme Rmbbélrneﬁl'iZ Elil& a s@k‘lﬁt@f&ﬂ)o&‘ unsuBsBddyridGhi2 GHgre & R’ is

susbtituted. or supstit henyl Ci,;- Cal kyl - (susbtituted or
unsubst iwﬁﬁtgwtegﬁgﬁw) 15§ ‘gﬁlﬂts with @R e oisnent s, 1Q

E;/glzolbzt[g/ﬁg,g‘( %%%%BSH%%W%C Fo%ﬁﬁ( Q;Bgﬁl Sﬁ&%%@:}%@ u{)?’??{ 8??& phenyl ,
or a sulbESHiGHY ed-CH,Uksubstituted benzyl .
[0089] In some embodiments, R* is -OCH;; R is —CH3, or -CH,CHe.
[0090] In some embodiments, 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 substituted with 1, or 2 R*' groups.
[0091] In some embodiments, R’ is cyclopropyl, phenyl, pyrrolidin-1-yl, pyrazol-1-yl, 1 H-
pyrazol-4-yl, 1-methyl-1H-pyrazol-4-yl, oxazol-2-yl, pyridin-2-yl, 6-ethoxy-pyridin-3-yl, 5-
fluoro-pyridin-2-yl, 5-methoxy-pyrimidin-2-yl, or quinolin-7-yl.
[0092] In some embodiments, R is pyrazol-1-yl, 1 H-pyrazol-4-yl, 1-methyl-1H-pyrazol-4-
yl, oxazol-2-yl, pyridin-2-yl, 6-ethoxy-pyridin-3-yl, 5-fluoro-pyridin-2-yl, 5-methoxy-
pyrimidin-2-yl, or quinolin-7-yl.
[0093] In some embodiments, R’ is substituted or unsubstituted pyridin-2-yl, substituted or
unsubstituted pyridin-3-yl, or substituted or unsubstituted pyridin-4-yl, where if R’ is
substituted, then R’ is substituted with 1 or 2 R*' groups. In some embodiments, R’ is
pyridin-2-yl, 6-ethoxy-pyridin-3-yl, 5-fluoro-pyridin-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,
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.
[0094] 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-
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.
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[00114] In sone enbodinents, RHis -CH2CH3, -CH(CH3)2, -C(CH3)3, or
-CH2CF3; R12 is - CH(CH3)2, -C(CH3)3, -CH2CH(CH3)2, -CH2C(CH3)3, or a
subst i t utwo 20r/mssabsti t ut ed phenyl; R13 is H [00115] PoTAsa®osudsedi nent s,
R4 is F, d, -OCH3, -CF3, or -0CF3; RHis -C(CH3)3; R12 is - C(CH3)3; R13
Is H [00116] In sone enbodi nents, the DP2 receptor antagonist is
{342-tert-butyl sul fanyl net hy1- o )

4- (2, 2- dPUBk HpIsome spibeymaats His)DbHesg | anmeapishisxycopmenyd havageticc aci d, or

a phar ' cept . ' | vate, or
pr odr ugas t%ﬁgél keeg(?flft%ﬁ]?%ﬁ% @@%%%%H%W?%@ﬁwcggﬁg’% %?Jegtr?? %goni st is
a conpouoliakavi pdiugehstofict ure of Formula (111), pharmaceutically
acceptabl e salt, pharmaceutically acceptaple solvate, N-oxide, or prodrug
thereof: Formula (111) wherein, each R13i s independently selected fromH
and -CH3; each RA is independeptly grel d frgm H, hal ogen, -CN, -OH,
-0R12, -N(R13)2, C, -GCeal kyl Y& -Gpfl uo Ryl”, CQ C6f | uor oal koxy,

Cl - C6al koxy, and G - C6het er op

Formula (II)

wherein,

each of Rz, RS, and R is independently H, F, CI, Br, I, -CN, -ORIZ, -C;-Cealkyl, C-
Csfluoroalkyl, C,-Cefluoroalkoxy, C;-Cgalkoxy, or C;-Csheteroalkyl;

R®is F, Cl, Br, I, -CN, -NO,, -OH, -O(C,-Cgalkyl), -S(=0),R"?, -N(C;-Calkyl)S(=0),R"?, -
NHS(=0),R"?, -S(=0),N(R"),, -C(=0)R"?, -CO,(C;-Cealkyl), -NH,, -C(=0)NH(R"), -
C(=0)N(R"),, -OC(=0)NH(R "), -OC(=0)N(R"),, -N(C;-Calkyl)C(=0)N(R"),, -
NHC(=0)N(R"),, -NHC(=0)NH(R "), -N(C;-Calkyl)C(=0)R"?, -NHC(=O)R"?, -NH-
C;-Caalkyl-C(=0)R "%, -N(C;-C,alky)C(=0)OR", -NHC(=0)OR"?, C,-Cgalkyl, C;-
Csfluoroalkyl, C,-Csfluoroalkoxy, C;-Cealkoxy, C;-Csheteroalkyl, a substituted or
unsubstituted C,-Cjoheterocycloalkyl, a substituted or unsubstituted phenyl, or a
substituted or unsubstituted monocyclic or bicyclic heteroaryl containing 0-3
heteroatoms selected from N, O or S;

R is C-Cgalkyl, C;-Cohaloalkyl, C1-Cgheteroalkyl, 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,
-C;-Cealkylene-N(R'7),, -C;-Cgalkylene-C(=0)0-R", or -C;-Cgalkylene-C(=0)N(R'"),;
R'7is H, or C,-Cealkyl;

R'? is C-Cgalkyl, C;-Csheteroalkyl, C,-Cefluoroalkyl, 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;-Caalkyl-Cs-Cjocycloalkyl, a substituted or
unsubstituted -C,-Casalkyl-phenyl, or a substituted or unsubstituted -C,-Cjalkyl-

(monocyclic heteroaryl containing 0 to 3 heteroatoms selected from N, O or S);
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R6 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) R12y0-200(0t@8R12, - CO2R13, -002R13, -N(R13)2, - CPED)USLRLBYTEI9
-0C(=0) N(R13) 2, -NHC(=0)N(R13)2, - N(G -Ceal kyl ) C(=0) N(R13) 2, -NHC(=0)R12,
-N( G - C6al kyl ) C(=0) R12, -NHG - C4al kyl C(=0) R12, -Ci -C4al kyl - N(R13) 2,

-G - C4al kyl - NHC(=0) R12, - Cl- C4al kyl - NHS 0)2R12 - NHC( :OégRlz,

-N( G - CoaFik lé:ef&b})@l?dfmly @?lec@%ﬁmH G-Cealipilforedicryealkyd CofilusrerkKoxy

G - Ceal k | oal kyl ,

o o subab HEHLGRIGHERORN CRCHREbLILE B8, B PHPaR b Ry B4 021 Y
-C(=0) 0R|ZI.5CI o(iileteRibﬂrclloSlll%%a sﬁMltlktydtl) 01; u&tsutﬁﬁglhtad)pbaiyk);l stubtﬁlt:n@g hetlﬂf:’u(baﬂlth’geki or a

C3-Cbeycl o IS a, substituted or unsubsti e ryl, a

subst i tyut eg ¥ &ﬁgﬁﬁg@tﬁ‘@ gt wuh%tf%ﬁeeWCY%IC&&%%W&&O@E%P% 9%8%’6%‘?%“?% ed

-G - CAal kyke‘l@crtid frOh N @Hp§t b kb @et oMﬂi%H fitbyted %a@;@@'d‘%&ycﬂ%ﬁl@ﬂ%rw

R15 is G - Coeal , G- Cof [Uor oal kyl, et er oal
C3- Coeycl oalegltuted(m uRtbstituted @m1mmlmtﬂmmikw ut stistantetl or a

substituted o nsybst i d ,het er oar substi tu r bstituted
"G - Clal kyPn%%\}tF{utseﬂ 28 CatlbrnEricanes WisBet TRl I rORISE: vary
each R16 i g, ?@ﬁ’d 'l@&é}b!gl Ebntalﬁ:ﬁ{g 0Fo3GR& rbmbms Glo&d FropiQad by K); or

G - CGhetero C6eycl oal kyl; or two R16 groups attached to the

same N dawoerk ag@upak‘@qﬁhp@g)etﬁlh egme N atom are taken together with the N atom to which
they are attached to form a substituted or unsubstituted C,-Cjoheterocycloalkyl;

Y is -S-, -S(=0)-, or -S(=0),-.

[0096] In some embodiments, R®is F, Cl, Br, I, -CN, -NO,, -S(=O)2R12, -N(C;-
C,alkyD)S(=0),R "%, -NHS(=0),R "%, -S(=0),N(R "), -C(=0)R"?, -CO4(C-Cgalkyl), -NH,, -
C(=0)NH(R"), -C(=0)N(R"),, -N(C-C,alky)C(=0)N(R"),, -NHC(=0)N(R"),, -
NHC(=0)NH(R"), -N(C,-C,alkyl)C(=0)R"?, -NHC(=0)R %, -NH-C;-Calkyl-C(=O)R"?, -
N(C;-C,alky)C(=0)OR ", -NHC(=0)OR ", C,-Cgalkyl, C;-Csfluoroalkyl, C;-
Cefluoroalkoxy, C;-Csalkoxy, Ci-Cgheteroalkyl, a substituted or unsubstituted C,-
Cioheterocycloalkyl, a substituted or unsubstituted phenyl, or a substituted or unsubstituted
monocyclic heteroaryl containing 0-3 heteroatoms selected from N, O or S.

[0097] 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.

[0098] In some embodiments, R® is -NO,, -N(C;-C4alky)S(=0),R "%, -NHS(=0),R"?, -
N(R"),, -N(C-Caalky])C(=0)N(R )., -NHC(=O)N(R"),, -N(C;-Calkyl)C(=O)R", -
NHC(=0)R", -NH-C,-Caalkyl-C(=0)R "%, -N(C;-C,alkyl)C(=0)OR"?, or -NHC(=0)OR"*.
[0099] In some embodiments, R is -N(C,-C,alkyl)C(=0)R'? or -NHC(=0)R "%

[00100] In some embodiments, cach of R?, R?, and R* is independently H, F, CI, Br, I, -CN, -
OCHjs, -CH3, -CH,CH3, -CHCH,, -CHF;, -CF3, -OCHF,, or -OCFs.

[00101] In some embodiments, R* is H. In some embodiments, R* is H.

[00102] In some embodiments, R* is H, halogen, -CN, -OH, C;-Cjalkyl, C;-Cafluoroalkyl,
C,-Cyfluoroalkoxy, C;-Csalkoxy, or C;-Cyheteroalkyl; R® is -NR*S(=0),R"?, -
SEORNR™RY), -NRH(RY), -C(EONR *)(RY), NHCEONR H)R), -
NR"”C(=0)R", or -NR"C(=0)OR'"%; R" is C,-Cgalkyl, C,-Cghaloalkyl, C;-Cgheteroalkyl,
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with the Natomto which they are attached to forman optionally
substituted heterocycloal kyl; or each R16 is independently H, G -C6al kyl,
Ci - C6f | uovoabkiydi458a substituted or unsubstituted aryl, &CIaissenowuised or
unsubstituted heteroaryl, a substituted or unsubstituted -G -C4al kyl -aryl,
or a substituted or unsubstituted Cdal kyl -heteroaryl; R' is a substituted
or unsubstituted aryl, a substituted or unsubstituted heteroaryl, a

subst i t txedscyeloplipstbstifittedior @isubtiniRg Phemrylsla substityted @pyRubsite dor

bst ,
gns&ﬁa:%gf@g ag&BSt@lﬂQJ&g %%Sgg%a %&?%T%g%iﬁg I%a _asggg%h%?r?ents each RA
is H hain@g@ntutemmenmdredﬁllelt@éaiyky)k Cmqallﬁﬁlf(thlmaddetluns@sﬂﬁ}ﬂéd pl&hgbla.J koxy,
or G-C4 al o

S( =0) 2 215 éﬁﬁg(ﬁigd) éRIGEQheter@il_@l) ETE u@@fe (r!jl?éy?lslcyq!g 5% !EBa sSu%Jéﬁ S( =0) R12,
C(=0) N( %@ﬁl?stltuté\“ﬁ(e 2? B:Egbstl teﬁﬁ%ﬁh&ﬁbstlt@e& {%éﬂthgqr Qﬁ]{%b{ﬂutedqr u%ﬁﬂsﬂﬁﬁ&im koxy,

C C4al koxy, or et er oal
- C( =0) Chea4yl| &lmhsaiukqdl qr vns(sHO)EI36 mghcte(ddiequd)aryl- o ﬂ)@all@drtﬁmbsﬂlmtedd)ror

unsubsti t ut.e tu st.it ed 6-nenber ed
het er oar @gﬂﬁ%‘fﬂ%ﬁgjbf{% g[)éﬁacalf@\‘?%yll a?i%tﬁ&edl(t% &ﬁaﬂbr
unsubst i drglfaRen ﬂ%@ﬂlﬂéf With -tl(é(NQlothG #B=h Kh/éy'a(ré h!@a?chbdl 5! ﬁﬁn%rsuldﬂﬁh'tléé bituted
6- menber ed heteroaryl contai ni n)%(l or N atom),

C( 0) Ounﬁﬂ@ltlhwd G-Cslaerbkyaloalkyd( =0) - 0 Cl- C4al kyI
G =0) - NTRBTR Y SR B P B TR bR et
unsubst |¢4lﬂm@ﬂ)apdmpydr)(:l ®Hllosy - 1 u C4al kyl, G -C4hal oal kyl ,
C3- C6cycl oal kyl , or substitut @g or unsubstituted benzyl;

[00104] In some embodiments, R is C,-Cealkyl, C,-Cghaloalkyl, C;- C6cycloalkyl a
substituted or unsubstituted phenyl, or -C;-Caalkyl-(substituted or unsubstituted phenyl).
[00105] In some embodiments, R* is H, F, Cl, Br, -OCHs, -CHs, -CH,CH3, -CHCH,, -CHF,,
-CF;, -OCHF,, or -OCFs.
[00106] In some embodiments, R'? is C,-Cgalkyl, C;-Cgheteroalkyl, C,-Cgfluoroalkyl, Cs-
Cscycloalkyl, a substituted or unsubstituted phenyl, a substituted or unsubstituted benzyl, or
-C1-Calkyl-(substituted or unsubstituted phenyl); R" is H or —~CHa.
[00107] In some embodiments, R® is -NR"’S(=0),R"?, -N(R"*}R"), -C(FONR*R"), -
NHC(=O0)NR")}R"), -NR"”C(=0)R", or -NR"”C(=0)OR".
[00108] In some embodiments, R is C,-Cgalkyl, C;-Cghaloalkyl, a substituted or
unsubstituted phenyl, or -C,-Caalkyl-(substituted or unsubstituted phenyl).
[00109] In some embodiments, R* is F, Cl, Br, -OCHs, -CHs, -CH,CHs, -CHCH,, -CHF,, -
CF3, -OCHF,, or -OCF;. In some embodiments, R* is -OCHs.
[00110] In some embodiments, R® is -NR'? C(=O)R12.
[00111] In some embodiments, R'? is C,-Cealkyl, Cs-Ceeycloalkyl, a substituted or
unsubstituted phenyl, or a substituted or unsubstituted benzyl.
[00112] In some embodiments, R'is —CH,CHs;, -CH(CH3),, -C(CH3)3, -CH,CF3, a
susbtituted or unsubstituted phenyl, -C;-C,alkyl-(susbtituted or unsubstituted phenyl).
[00113] In some embodiments, R'? is —CH(CHs)3, -C(CHs)3, -CH,CH(CH3),, -CH,C(CH3)s,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, a substituted or unsubstituted phenyl, or a

substituted or unsubstituted benzyl.
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R12 is -1_ u Cdal kyl, G -Cdheteroal kyl, or G -CAfluoroal kyl; each R13 is

i ndependently selected fromH, Cl-C4al kyl, Cl-C4heteroal kyl,

C - CAf | uovoabkiyd14588r substituted or unsubstituted benzyPCTRBE010S439Dr

C - C4al kyl ; where each substituted phenyl or substituted heteroaryl is
substituted wwth 1 or 2 RC, where each RC is independently selected from
hal ogen, -OH, G -CAfl uoroal kyl, G -CAfluoroal koxy, and Cl-C4al koxy. [00119]
In sone l@%dnﬁemwmbpzdlm@ts is =CH,CHs, -CH(CH)2, “C(CHs)3, or -GH(EpdR ~ &l kyl |

C(=0) 0, S j tuted
phenyl% @ 38 @i%%l Elﬁ‘é?@%ﬁf ﬁﬂf&@&rhéggégssstllﬁgqgﬁl%ﬂﬁn%@%# ed
heteroarghlenjalpR HsE.ng 1 or 2 N atorr) -C(=0)-0-G - C2al kyl (substltut ed or
unsubstituted phenyl - 16C1- | kyl - ubstlg t ut
unsubstﬂ?‘l}t‘%c}nﬁﬂ@ﬁ? Odmisz %wﬁ r%&]’elhbgﬁi B C?gHO)

C 0)GC é‘@q{?}y 35| =0) G3-C6eycl oal kyl, - O)CHZ (substltuted or

unsubst i phenyl), -C(=0)-CH2- (substitut ed or unsubstituted 6-nenbered
het er oar[¢i11gdntsainn |en@>odinmntsz the Ialfzaﬂyepter@@lu{g)mﬁt GH2-[Cgerpbuiyl wifedlylowthyl-

et T A -
C( 0) nghCH yeheall ?%beepta@ﬁe&l%rﬁﬁb@ﬁfchﬂ#&&gpt%le%Bﬁi'dﬁsb rHHIQl tRhesty! )

2-(subsfituted or unsubstituted phenyl ), substituted
or u ns uHeetit dnédnqg Ifrm’wdl)mentm thed i r@mmm AMAZOBISt mmmpoméd:@a)wug the

CHZ(subtltute S|tute enbodi nent s IS
°5=0) Pralott? Phig RIS R sy <oy R BRI Perd BT
-C(=0) Gﬂgﬁ@t@@b&idé Q,C%&u}ug ﬂhe&@ﬂ'e errbodl ments, each RA is independently

selected fromH, F, La CN, - O—I OCHB, -OCH2CH3, -CH3, -CH2CH3,
-CF3, -CHF2, -CH2F, and OCF3R N RM

R™ Formula (11T)

wherein,

each R' is independently selected from H and -CHs;

each R is independently selected from H, halogen, -CN, -OH, -OR", -N(RB)Z, C;-Cealkyl,
C,-Csfluoroalkyl, C,-Cefluoroalkoxy, C;-Cgalkoxy, and C;-Csheteroalkyl.

R’ is selected from halogen, -CN, -NO,, -OH, -OR"?, -SR", -S(=0)R"?, -S(=0),R"?, -
NHS(=0),R"?, -N(C;-Csalky)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(C;-Calky)C(=O)N(R"),, -NHC(=0)R "2, -N(C,-Cgalky)C(=0)R'?, -NHC,-C,alkyl-
C(=0)R"?, -C}-Cqalkyl-N(R"?),, -C}-Cqalkyl-NHC(=O)R %, -C;-Calkyl-NHS(=0),R ", -
NHC(=0)OR", -N(C,-Csalkyl)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 C1-Cealkyl, C,-Csfluoroalkyl, C;-Cgheteroalkyl, or a Ci-Cscycloalkyl; or
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[00122] In sonme enbodiments, R6 is H -CF3, -CO2H, Br, -NH C(=0)-CH3,
-NH C(=0)- OCH3, -NH S02CH3, -SCH3, -S02CH3, -NH (C=0)-CH3, -NH S02-CH3, or
- C(CH3) 2-wOhh1/01k338sone enbodi nents, R6 is F, O, -CH3, PCCRB20100CHE39 or
-OCH3. In sone enbodinents, R6 is -CF3 [00123] In sone enbodinents, RHis

-1 C6al kyl . In sone enbodi nents, R' is
- CH2CH3. I n sonme enbodi nents, the DP2 receptor an onist is (5-
{2-[ (N benBy léwélaﬁtmﬁ@mwr@phwuta@rﬁ%)a wéﬁtﬁytf}imu@wbﬁmtwﬁdw%rwﬁ Bhenyl | - py

phar maceut | carTy el g Bl e R BB PR B G o
enbodi nent s, @m&yDE&efoaq&pt or antagoni st is a conpound having the structure
accept abl 2Ri5'az¥) e B R R e Rk R S
:_ﬁdfa%e nla 2}- o f’sy 9;1 3 ectlg%& or %ﬁ'n%ubs"‘tlt‘]%% la'lgrl Odrsubg’t%{egl)or gﬁﬁibgtmded h%?e?&@'o‘ s

C6f | uor oal kylsubgitutcé bt wovubstitkiod y(:- @m‘lk@-arﬁl(éat eksm:ytltuRZi orsmlshhstltlmi iG-H or

G - Coal kyl; Caalkyl-heteroaryl;

each R' is independently H, -CN, C,-Csalkyl, C,-Cgfluoroalkyl, C;-Cgheteroalkyl, or a
C3-Cscycloalkyl; or two R groups attached to the same N atom are taken together
with the N atom to which they are attached to form an optionally substituted
heterocycloalkyl; or each R' is independently H, C,-Csalkyl, C1-Csfluoroalkyl, 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 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; or

R is C-Cgalkyl, C;-Cghaloalkyl, or C,-Cgheteroalkyl.

[00118] In some embodiments, each R is H, halogen, -CN, -OH, C;-Cajalkyl, C;-

Cafluoroalkyl, C,-Cafluoroalkoxy, or C,-Caalkoxy; 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, —

C(=0)Cs-Cecycloalkyl, —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),

—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
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R12 is -1_ Co6al kyl, G -C6fluoroal kyl, G -C6heteroal kyl, an optionally
substituted C3- G ocycl oal kyl, an optionally substituted aryl, an

opt i onal Iwo=otigtiisat ed het eroaryl , an optionally substi PaTA$2010/043599

- C1- Cbal kyl -cycl oal kyl , an optionally substituted -C i-C6al kyl phenyl, or an
optionally substituted -G -C6al kyl -heteroaryl. [00126] In some enbodi nents,

R12 is G -C6al kyl, an o&glonally sybstituted Ehenyl an optional |l
subst i twpbﬁlthtﬁéml‘}hyll or 2R arhaspedchrial isyndepprdenil mxs@lact%fremd@ﬂqgenc&ﬁ &ini ng

0-3 N at 1 n optionally substituted
phenyl , @Eﬁ%ﬁk?onﬁqomaﬂ%%q?m?mmﬁﬁﬁﬁt dld%e éﬁa! X?I onal |y substituted
m)nocycl[0(1119]e1hebmareyibodmas Ri'hig @(%O}C@Ltnﬂz@l o*C(a@)@ngcxynR)lalkyzl substit ut ed
bi cyclic ont aining 0-3 N a [ nmhodi pent s,
onch Ra Lokt Y] Scenosituay phomsDt o (oot e Oroce s,
erbodi mot o] S Br e TR raifREL g2 ol AR CORRE
enbodi nemubstitutad wrsmstmﬂmutcﬁph@@bﬂﬂﬂz@( Dn-1SR 1émihyﬂl (vebtisyted 0r i s - CH2-. I n
sone enbodi nts l CH2CH2-. [00130] In sone enbodi nents, Rl12 is a
SUbStItLH.néldb )ltut ed pheny where if RL2 is substituted then R12

i's SUbSt[bdl%]Qﬁ sBink in%o@lﬁn%_%[{%@&c%%}@t@ﬁlﬁyﬂ QTU(E(C)%@ -CsBtloalkyl,~CN, - NH2, -
OH, -NH(CH3), -N(CH3)2 In somé enbodi nents,
R12 is eC(s@c)@Hm(wb@ututﬁd QymlgmuiuttqsdtIé@nplheﬂFO)wﬂfézr(éubsratm@on @sgbﬂ@gmtﬁqi ut ed

then R1 ubst ute sele

- NH2, é—fﬂ m% @Il]ﬁﬁ 8&1%‘)%“% l%f—lglﬁj t&&% cé(e%%@ﬂér{ﬁubch&%c’rl n sorre
enbodi mamksebstRAA1 plsengff)jdnucﬂ'(e@baﬂlﬂbﬂz{(maﬂaledl ot uBouBtieaDstcABN! $ sdnie DP2
receptor antagoni st

(8- (4- fqnahs)ﬁi%@ﬁ%éﬂqew@(o@% Cradery 1 CER) RoTCoerctoagksd. 1 @rPaben(Bbpituicdol 3, 2- M
i ndol
I(g) 0{8 [%}L?]?Dﬁgﬁrl% e%izlgl 'es IP& E)H n("el%bﬁtluteadn(l)rr}%]]subétlt}u%d@etngp’r hyo(ro pyri do[

3, 2- M nddHEBE,- (yu]:)}st-ﬂalﬁﬁtdrmnaddsdtuted phenyl). In some ernbodlrnents R is —C(=0)-0O-

(S)-{8 4-f1 uoro-benzenesul f met hyl - am n t et dropyrido[ 3
L 2-M nd&ﬁst(sy%tl%te@pr Ensibiuteg .p%s‘ﬁy APTREEGMbe 4 %Ptschelat %réﬂglé

phar mac MY ét ﬁe @Qb g?dﬂgYatC?FO%Hm@ﬁgl& - Rai,odm,Gee

enbodi ne 2 rec pt nt agonl st
{8-[(4- f[DQJ@t]dnbemzenésdﬂrﬂentwiaohr& byhdcpmdra}ly 8¢lEcted Gotmelly BHyldBogdy+GNie[ 3, 2- M

phar macddt ity -GEREG e b SR <G 118t Y ehaRe ancFrn some

enbodi mtm] m@sm%&bbamwwmawlﬁoz@ Br, -NH-C(= 0) CH3, -NH-C(=0)-
(R -{8- d§4 f1 uor o- benzenesul foné I - ani no
)-8k

6,
t et rahy GHDYNJ_BSP§]§S,NASGH&| -S62 T,O)aQHd {\51 SQz'&ﬁy raddtbal |y
t h | t th f.
sccept g o) POAVIGEAS, B CEREL B4, VAL R IGO0 ¢ rer o

In sone rece

(S)-{8- [e(n{bofdirn@{tgweglzce[rgesulfonyl) met hyl - am no] - 6 7,8,9-tetrahydropyrido[3
, 2-M ndol -5-yl1}-acetic acid, or a pharnmaceutically accept able salt,

phar mac d01PYdnisgms cewpdians. Bol %%EC@%W B setre gmbpdimeats; R 1s ~CH,CH:,
[00124] 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.
[00125] 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:

26-



[ 00132] Any conbination of the groups descri bed above for the various

vari ables is contenpl ated herein. Throughout the specification, groups and
subst i t uewmbD=20t1asw8f are chosen by one skilled in the fiperaStaopuzsed de
stabl e noi eties and conmpounds. [00133] In some enbodi ments, the DP2
receptor antagoni st conpounds are included in the fornul ati ons descri bed
herein as pharmaceutically acceptable salts, and/or pharmaceutically
accept abl e solvates. In sone enbodinentsf@théﬁDPZ recept or antagoni st
conpounds are included in the formul atihsNdeSeRi?bed herein as
pharmaceutically acceptable salts. In emﬁodinents, DP2 receptor

ant agoni st conpounds are inq?udeqlin t ormul ati ons described herein in
free acid formor free base 03 n sonme enbodi nents, the DP2
erein possess one or nore
stereocenters and each cent ggaeXWgTs~Nndependently in either the Ror S
configuration. The conpounds presgntquherein i nclude all diastereoneric,
enantiomeric, and epineric forns s wel |l as the appropriate mixtures

t hereof Conbi nation therapy [0013§%nhﬂaﬁng aspect, pharnmaceuti cal

conposi tions and net hods di scl osed herein i'nclude an additional therapeutic
agent . |whapeie, aspect, the additional therapeutic agent is a therapeutic

agent other than a DP2 receptor onj.st,_cQ upnd. [00136] In one aspect,
t he der Ilsf“o'BﬁuPa{S:%gh%aﬁ?yi’E*déggﬂmgél”haﬁ(ﬁgt&?ﬁ%[}ude a DP2 receptor

ant agonigth ROTPRUBSENAERIYCRIRE fRird Hehe o, LON( ebtihel-ceararef-ely or in the
same fornulation) a therapeutic agent sélected from antibiotics (e.g.,

pol ynyxi n Bsugrealke, Ci1-babvarpalkoxy, 2hd€;-Goalkoxyxi n B / neomycin / gram cidin,
pol yrryin{ziB Orri_@jl hoprim pol ynyxin B/ bacitracin, fluoroquinolones (e.g.,
ci profl oxacin, x¥fl oxacin, ofloxacin, gatifloxacin, |evofloxacin),

am nogl Y&'as HI&SC (€salkylf obr amycin, azithromycin, gentanicin, erythronycin,
baci traci Fu) ; _anti-Fungal Agents hotericin B, intraconazol e,

) e.g., a
f1 uconazbl & Cybrallednarssyoroalkody (%i-&%ﬁﬁ@rpa' bk paARQNeHY sulffited Ce. g. |
fl uor onet hgl t - ' ot te,
pr edni sol oGt baaEy B Sputg A ERLaRE h BbRond R FE Bl ARATA
f | uor omet hoptivrallpeetisatiegd -G ebsalidybeodldakylamt optionhllgsuistionyd dgethky(-e. g. ,
nepaf enac, ketorolac tronetham ne ronf enac, dicl ofenac sodium ketorolac
t romet ham RBENYkT 38 Ppaenaly sabsiiteiyd -@%%ﬂﬁaﬁ%&l- (e.g., emedastine
di f umar gh6)9h QPAE HLBGINIAEY, RENL QT L@y ERKBBREANE stbkitud Bh e
hydrochﬁor?ﬂe, etoti?en fuﬁaragef;fhnyfvirglszggég.,lgcyglgéé?%
vi dar abiapéipnalhyi fubstritigid mephthyta st arcegtiongliykilistimerdsheteaoqy| cdnteioxg 9 HN
tromet ham ne, nedocrom | sodium cronolyn sodium pemrolast potassiun,
cycl ospdf9R&, and | eukotriene nodul ators (e.g. 5-LO inhibitiors, FLAP
i nhi bi t qp0189MRRBME Smbbdit¥enky &0k af @ plieHHl IR shibdtButed BB, lahPBoRAREPL OF
antagonﬁst ?e.g. Cyngi rg%%ptoﬁ anFégon?Sts,_BET?R anféggn?stgi%h [ 00137]
| n one awpstuted nhphthdr radptioneliy bebsiioes mprasyokelkterepmi pontpiaingileéNude a DP2
receptor_ ant agoni st und are co-admnistered.wth (either separately or
o the <4t PERRuMr FETRRARR A ol B B B G AL O3 OHE bot ar e not
i mted hazsinalsymyxiboBintduts aich B* Rasddpeaddntly ztloéted pohyHyR a1, Br/1, f@onycin /
gram cidin, polynyxin B/trinethoprim polynyxin B/ bacitracin,
f1uor oql}?Hm&Hés %g;,gt_ngi -EFpriorspmesaibedimeits. epdiBcisdl of | oxaci n,
gatiflo bl 1l f i N)., 1am negl yeesi (e @ry ot ORF & i,
921 thr oz Ing SRR, LT R ORI RS, B BRI b pect
t he der nmbbodomens,dt'iiorGHgh s cCBis@H,-har einme d¢rhisddimoetk Udds aCER2 Insompt or
ant agoni st. conpound .are_cQ-adm ni stered with (either separately or in the
same fcnqﬁh%ﬂql Yy "ai® arfti<t2ongal agent. Anti-fungal agents include, but are
not LI MibdAd1RsoRTRABLERGHIRE is ka6 #ABRE Ok RubiliHERBAZAI SvherpifipoRazol e.
[00139] I n one aspect , the dermal formulations disclosed herein that
i ncl ude sabfPted depdt Ofs sahstitgedivath tondgwops saletabirad i, Al Bref,edNpNH:,(-ei t her

separat eby Qi "R@ERTE, -CH,, -CFs, -OCHs, and -OCFs. In some embodiments, R'? is a
substituted or unsubstituted phenyl, where if R'? is substituted then R'? is substituted with 1
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formul ation) a steroid anti-inflammatory agent. Steroid anti-inflammatory
agents include, but are not limted to, betanethasone, prednisone,

al cl onet asonre11/aki$8st er one, ancti noni de, becl onet asone, Iperarseeloasisoe,
budesoni de, cicl esoni de, clobetasol, clobetasone, clocortolone, cloprednol,
cortisone, cortivazol, deflazacort, deoxycorticosterone, desonide,
desoxi net asone, desoxycortone, dexanethasone, difl orasone, diflucortol one,

di f I upr et wlcctqd fgera o Crke, L+CNelr¥dorOHs oNE(CHpudV & Her¢ HeeCFs.-unet asone,
fluni sol4 uggeh-nol. o ] 1k yogi i fluocortin,
fIuocor#geg%é%hf@@g?oﬁg¥ﬁgﬁ%ﬁ%£m%%ﬁ%é{o#ﬁ%g?&?P%%p%dnidene, fluticasone,

f or nocorpp@Bi] Thabwic roodiencnba themiascspeor daygoosoist{Rfohéieorti sol ,

S L e e e

met hyl prednksel. 5 C S ur _ r e N
o1 et CARBAr B 2o b oy TR SR R e S IR ROEET Piindol-
tri anci nd}-eoeic s (3 Folt dBoka-b§raoded0lfonyl)-ortyhspemt];6,T,R9-tdeatyslio-

or i ) e SFLR0, DLEAP L0, RELCE, 8. 107 Logplof, ot agon o
f or mul atgjhamhacRuileiy Sk eipRitikalo1 AR, ior pRSdrAsTREREY @ erf BN Bts, tNSBPDs

include, but are not limted to: aspirin, salicylic acid, gentisic acid,
chol i ne rreaptresntagosial is d 1 et-BuoreHhshzanesw finy Dyrhethl-angine ] -b 768, Prtagrabzinam

sal i cyl at e, L{.-n | cyl ate,. magnesi um sal i.cylate, sodi um salicyl ate,
af 1 uni arieofr b BRI EEH S P R R 4 BB H s ot pr of an.

i bupr of giharti@icontOly@ccpiaidtiidnge, ot ptedref tercok elioalcaniddaeithani De;

napr oxen, oxaprozin, diclofenac, etodolac, indonethacin, sulindac,

t ol net i AecapEr|aptagnRins 6R)-n-t(Aofuranrarenswdioni)-meshdriamnel-adi®d- pi r oxi cam
mel oxi c - hihe 4Lnhi bi 5 (U . i.m ,
ceIecoxﬁg%d§§%éﬁgigﬁ%b&gﬁﬂg€g;ﬁ’%%Bgﬁégbxi , € %#%ggﬁbﬁ#c &%ﬁ?%@gxib,

CS- 502, phifm&2iticadlly 4é&cpdble suicht®&®3 P8ydrug Mededt] Inl sonenen@gipecits, thdBPder ma
formul ati ons di scl osed her ej hat i ncl ude a DP2 receptar antagoni st
conpoundCEHPEr @gtagaRS @é{%Hgvdqoﬁo-b%%eﬂwief%dgp%@vﬂﬁﬁrfh’?,ﬁﬁet%tg ro-
formul atﬁgmb[sézlbﬁﬂadﬂy-ﬁt}.aa%bﬂikeaci&%fr b i S RITL eI REdptiBle Ayt are not lim ted
to, anel éxanox, astem zole, azatadine, azelastine, acrivastine,

br onpherihaamiaseticatlgtacedptabiesol v ae,@c ptadrigfhesof.ef | etiri zi ne,

chl or pheni ram ne, cl.enasti cyclizin car ebast.i ne,. cypr ohept.adi ne,

car bi nodlie ATCERRR IO LA EPaR e cdGBRTH Brte gy GO e,

ebast i NneonRRipkasd hétin. ThioBkhdut ZhdPecifiekne BrRAPOSad BHiQXME tHREsof kRt Ot i f en,

| or at adi ne, | evocabastine, m zol astine, nequitazine, manserin,

nober astdhagen byeasiciskilled in fhsrfiedd trprowvide stableapeiciaesi and comipeurdsst , pyri | ani ne,
promet hazi.ng,.terf ' tr e ' i tri razine, and
o S I TR

her ei n tfbahulatiedsuidecribeDRZreireegiHabhanti eI HcsEpteERMINEh dAdrephe fmadutidilist er ed
with (either separately or in_the sane fornulation) an antiviral agent.

Ant i vi r AccatEne solyaey. Jasoms gmbadiengisy, the P2 iseentey, anfagppisheampoupdgaicani ne,
trifluri.di - - £ ' i Sl d

ner ei - R P e e e e O S T P e e
w t h (eidnibedimepsla,ebsepar antagdist @ampeuhdy arvllimiuded )in therfastuletédds st abi | i zer .
Mast cel] stahilizers.incl g§@>b t are not limted to, | odoxam de

t r omet hlFsHde ﬁ@ﬂ%%P%ﬁﬁqaqgg M YCF O YA sodi um  peni rol ast pot assi um
[00144] (hi134NG sBHELRTbod eI RITBP, LAHBH AldoBhSt HirsiyRgeakbap&d erdifat

i ncl ude ‘a 2 receptor antagonist compound are co-admnistered wth (either
separ at glogsoss onqortthercstmepckutcrsang ttedngentoy ckstspoddperdentl9Gn 4#iier ithe Bioe Saspect ,
t he dernalffor Iﬁ%ions di scl osed B@%ein't@ﬁt g%glgge a DP2 rfcegtor

ant agoni SPESAPOL N SPEPEBIAINTHIST SFEH TCTAC feilt e ety SRBAYMEYi n t he
same f oramdlepinh@) foAnd SO b BBApprRfHAR ikturds@h&esf i ene nodul at ors i ncl ude,
but are not |limted to, 5-1ipoxygenase inhibitors (5-LO inhibitiors,

5- | i poxygeinbinatisnithexapyng protein (FLAP) inhibitor conpounds, LTA4
hydr ol ase i nhibitors, |eukotriene receptor antagonist (e.g. CysLTi receptor
ant agoni sts, BLT1R antagonists). [00146] In sonme enbodi nents, the second

t herapeutic agent is a | eukotriene receptor antagoni st selected from
CysLT1/ CysLT2 dual receptor antagonists, and CysLTi receptor anatagonists.
CysLTi receptor antagonists include, but are not limted to, zafirlukast,
nont el ukast, prankul ast, and derivatives-28r anal ogs thereof [00147] In sone
enbodi ments, the second therapeutic agent is a FLAP inhibitor conpound t hat
is selected from FLAP i nhibitor conpounds disclosed herein or known in the
art. In sonme enbodinents, the FLAP inhibitor is selected from conpounds
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I nternational Patent Application no. PCT/US08/62310; International Patent
Application no. PCT/US08/ 062793; International Patent Application no.

PCT/ US08/w@=280/01k388er nat i onal Patent Application no. PCPCUSRQ8/08H2960;

I nternational Patent Application no. PCT/US08/81190; International Patent
Application no. PCT/US08/76225; each of which is herein incorporated by
reference in its entirety. [00148] In sone enbodi nents, the second

t her apeUt1351dgone asnech PEIARCEY R bfarenositions andreigds disphosaddeean (eluls anown

3_ [3-t eratddglopyll ther; laP%ur‘%lc fgint N op as gctbtélre] Zad_dLl)tlogal ther%IIgeutlc s, tllsna(ljth]e_ra?_egtﬁ 2. 2-d
i met hyl agenxpjtmltlmarﬁa:DH) recB@(BBéntﬁ@Inmcdxmpwndas 3-[3-tert-butylsul fanyl-1-
oni o, adhHjel 1A peass eeam ko BB epg A that ndfute & D, fectpior” 7" °F

| ound A
T

benzy1] fBH(nﬂatmcat)hyherpyafutlmagerﬁsyllemed hoxy patibloticsde b=, Dolyhhydn B-uifaet/hyl - pr opi o
ni c aci
(3-[3-t ltf@am%m P?lémgyfmlB{&e?reY%{ BB PRVEPAIBYHNCBERIP | - 5- ( 5-
ggt hyl - leaaﬁmn BvdcrRich Mudrohinonsiel (2s. YdiproRioRadh, S HilbxRIQBHERIEn, aci d) ;
oun
{5m()( S) gailﬂoéftoym-l@@omm)dammpglycns;idq&(zrgytqmnmuy)azshnoémmmgm}ta@mnf,any1 144

a((::s d): mat ﬁy n?py rl%r‘tr)]ag acm) angl-ﬁlngaﬁ%éeng‘sl—é—e gn%%l]phgte}/l }nB 1ht%aconazot1 hyl - propi oni ¢

(3-[3- teﬂdco&,ﬁoyel SUﬂléCﬁl@k’dl@)lé&tdl@aﬂ@-ﬁMnﬂMfy dhicAts3e gl}lubﬁiﬁieﬂidloﬁra(cebéfd di n-2-
yl met hoxy) - 1Hindol-2-yl]-2,2-dinethyl-p PI oni ¢ aci d); Conpound E
(3-[3-tdre I]giﬂl%esquipgﬂgpiep;[ectn@l tgbonate, predmso one sodium phosphate, prednisolone

et hoxy- &xa{u Do ke DR YL goqlé ol 5@% iRtk St hRHAAGH addhd @40! -2-¥1

]-2, 2- -propioni c aci
(343-t erﬁepﬁehgd kelbfcﬂafw‘rierﬂléltﬂatﬁﬁref lbmmfenapydilbliblfemae sodium, ketorolac tromethamine,

;gl) ;j? en%%ﬁg}%éx Ira?tg)l Iarrlltlhzlst%rlnggaets ?eo gy)em%cli_gsltnqg gjfuma%g'e] oizopatagm ydr%chlorigg ronte

2-[3-t | t 5-
o L7 SR ke b e B U e e (5

Conpoundvidirdlgne, trifluridine); mast cell stabilizers (e.g., lodoxamide tromethamine, nedocromil

3-tert-Bytyl If -1- th 5- t hyl

o ne o ot RS Fediaoac g R PSS R e oo P ey oS na T
(3-[5- (((5 g—i@ﬁlMlM ral ARlidhigitor lcBRbbodg) EBAL By drolid inh&itotaMukotkichd- chl or o
-benzyl) - THi ndol - 2-y ] 2,2- dimethyl-propionic acid); Corrpound J

(3-[3-t émepmrtaptaggmﬁfamgglesIm eGP poFagopigtsi BLA: R agtagonists)). o
benzyl | éomﬁﬁ%:ﬁaﬂ'i;(fa‘%@_ oY WXVt Talif A is ot d he2i Pl ELAY L DY, 2RIB1- ©

acid),

{5-((9) alqta%@ﬁisydmﬂpo'ﬁndiafbydf &&rﬂ;kﬂrs'tdﬂ@tmqtﬁ(eﬁh&etdfp@i@yély 3r tretht st yl sul fanyl-1-[
4-(5- ethoxy-pyrimdin-2-yl)-benzyl]-1Hindol - -2, 2-di net hyl - pr opi on| C
aci d), dPrpHatiomesntibigle yAaEE@B@Salﬁpléd@éw al@rnoNhB}k‘ie@iéO pRbsen Boolfatey |

0's. P BN KD FeSEREILE” h5YbSn! BuRRHEH §§‘y3@98*9‘§”'8@?*ﬁ9§@82532hb6d "
5, 126, 35blyrby:@2 B/@t8racin, Bluddgumbliines (27 2¢ipdbblox &ci2 8802 B@xach, DABx AR,
gatifloxacin, levofloxacin), aminoglycosides (e.g. tobramycin, azithromycin, gentamicin,
erythromycin, bacitracin.
[00138] In one aspect, the dermal formulations disclosed herein that include 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, voriconazole.
[00139] In one aspect, the dermal formulations disclosed herein that include a DP, receptor

antagonist compound are co-administered with (either separately or in the same
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5,292,769, 5,304,563; 5,399,699; 5,459,150; 5,512,581; 5,597, 833;
5, 668, 146; 5, 668, 150; 5,691, 351; 5, 714, 488;
WO 2011/014588 PCT/US2010/043599

formulation) a steroid anti-inflammatory agent. Steroid anti-inflammatory agents include,
but are not limited to, betamethasone, prednisone, alclometasone, aldosterone, amcinonide,
beclometasone, betamethasone, budesonide, ciclesonide, clobetasol, clobetasone,
clocortolone, cloprednol, cortisone, cortivazol, deflazacort, deoxycorticosterone, desonide,
desoximetasone, desoxycortone, dexamethasone, diflorasone, diflucortolone, difluprednate,
fluclorolone, fludrocortisone, fludroxycortide, flumetasone, flunisolide, fluocinolone
acetonide, fluocinonide, fluocortin, fluocortolone, fluorometholone, fluperolone,
fluprednidene, fluticasone, formocortal, halcinonide, halometasone, hydrocortisone/cortisol,
hydrocortisone aceponate, hydrocortisone buteprate, hydrocortisone butyrate, loteprednol,
medrysone, meprednisone, methylprednisolone, methylprednisolone aceponate,
mometasone furoate, paramethasone, prednicarbate, prednisone/prednisolone, rimexolone,
tixocortol, triamcinolone, and ulobetasol.

[00140] In one aspect, the dermal formulations disclosed herein that include a DP, receptor
antagonist compound are co-administered with (either separately or in the same
formulation) a non-steroidal anti-inflammatory agent (NSAID). NSAIDs include, but are
not limited to: aspirin, salicylic acid, gentisic acid, choline magnesium salicylate, choline
salicylate, choline magnesium salicylate, choline salicylate, magnesium salicylate, sodium
salicylate, diflunisal, carprofen, fenoprofen, fenoprofen calcium, flurobiprofen, ibuprofen,
ketoprofen, nabutone, ketolorac, ketorolac tromethamine, naproxen, oxaprozin, diclofenac,
ctodolac, indomethacin, sulindac, tolmetin, meclofenamate, meclofenamate sodium,
mefenamic acid, piroxicam, meloxicam, COX-2 specific inhibitors (such as, but not limited
to, celecoxib, rofecoxib, valdecoxib, parecoxib, etoricoxib, lumiracoxib, CS-502, JTE-522,
L-745,337 and NS398).

[00141] In one aspect, the dermal formulations disclosed herein that include a DP, receptor
antagonist compound are co-administered with (either separately or in the same
formulation) an antihistamine. Antihistamines include, but are not limited to, amelexanox,
astemizole, azatadine, azelastine, acrivastine, brompheniramine, cetirizine, levocetirizine,
efletirizine, chlorpheniramine, clemastine, cyclizine, carebastine, cyproheptadine,
carbinoxamine, descarboethoxyloratadine, doxylamine, dimethindene, ebastine, epinastine,
efletirizine, fexofenadine, hydroxyzine, ketotifen, loratadine, levocabastine, mizolastine,
mequitazine, mianserin, noberastine, meclizine, norastemizole, olopatadine, picumast,
pyrilamine, promethazine, terfenadine, tripelennamine, temelastine, trimeprazine, and

triprolidine.
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5,783,586; 5,795,900; and 5,843,968, each of which is herein incorporated
by reference for the disclosure of such FLAP inhibitors). [00150] In one
aspect, awDRBriguesor ant agoni st conmpound descri bed her @CH/US30109¢3599 N
conbination with a second therapeutic agent conpound for the treatnent of
any dermal disease or condition described herein. In sone instances, the
rati o of the anmount of a DP2 receptor antagoni st conpound to a second

t her apeUpt1d21dgene agmnsapdigrsrigl fappulgdensedisdesedlipist Hat elyde p B rerspIn i s
fromab of the anmount
of a DP(Zl‘ll[llrta Qltsgc&gnot%gag%ﬁ stadé%nlsgéa%%&gﬁ (élﬂl?eg%%%%?mtgggl %ggéﬁg agent conpound
in any cfefnmatldrgramahatzurai ngeles WMIb&dl dpenwiimclude, btncist ndt(hrﬂl,tedatbpmtycﬁwﬂr about
6: 1, aboué ﬁ 4:1, about 2:1, about 1:1, about 1:2, about 1:4,
about 1:8¢ ar%lEB%tm ugdinghout 1:8, or about 1:10. [00151] In some

embodi Mg 1hidke REREEARRIRha ABHAAANRb R i CATRA B ARG hOGaad Birt i Qalor

t herapeuti c agent are in the sanme pharnaceutical conposition. ‘I n Sone
enbodi memtagonisheonmieRng caeemoeatdrmms&g;cmwsh (ddwpsepachtepdr totbe agtdé t | onal

t herapeutic .agent are i ara utical ¢ ositions, In sone
enboa manigua e wspey et Dyeahan ML ALIRE Btk e G et s o

t her apel{bd&caﬁﬁ%ﬁroﬁéﬁaﬁtﬁm%&&&ﬁﬁﬁl RiaiiBGeMblyaabdiafTpedirbladotbRhEl N the
DP2r ecept or ant agoni st conpound i s admi ni st ered topically and the

addi t i orié1144] Heroapewept; that:gtﬂmalu fgrradlﬁtlmsstlml@dd Ibyretrh@atslaﬂdedﬁe olpP2 reecpbyr a
dlffer(:"mntargll{ltt3 %{tea a%rm 1s %({ th?el T ara qu 1nt% lents, the

DP2r ecept o 2Ot ¢ co dand vheé dld 6Ipona neraﬁéurtl?c agent are
adm ni stfefrﬁldamn)tclpelometl me. I'n sone enbodi ments, the DP2receptor

ant agoni st conpound and the additional therapeutic agent are _adm ni stered

at di f f dPHAYl Ipjopeaspert therdermpldprpulationsghysdesd erefrohaspplude a S pweceptor

enbodi u goni st and/ or
second TREEInlErlPEEaRRd. ARt e rer B B e M Csrt i on as
phar mac dutrmaatidn) adcdeptialelreodddtdr. Ilauksoizhe ﬁmﬁdkdtdmmcmde,djsmmm&euntmmal |y
acceptabl e salts are.ghtain reacting the therapeutjc age th an
aci d 1 HOSHHEOERRASS éﬁ%@&qrﬁgﬁ%& IR e &@P@éﬂeweéeeéaﬁtngmr%w%@é@”r

obt ai ne%}li’ilﬂltéﬁét‘)%ﬂoﬂﬁdst e AL S UARRYAIGLRGS, rlEt(k%)crlé’Me r@ce?td?aaﬁ% omit (@Qre

embodi ments, the therapeuti¢ agents are used as pha IT&CEU?I cally acceptabl e
salts i rC}tSMI pﬁroeptar anthgmiss, Blﬁl"eRtﬂmaagmrseMtl cal conpositions described

herein. |n ather enb dlme the t tic s.are used as free-acid
or ' £ r oo iled HEPRE FRPHE M rsttan B B pfds Mul ResrSteRbos: 1 ons
descri begtdghii nlecmefrctrﬁ s set /ebarmekeLicc §br ﬁﬂ?@g‘éﬁfs%bhﬁi eI ,rede?fdrude but
are not limted to: (1) acid addition salts, fornmed by reacting the free
base f oramisgonipie. Gysipiolesepiar ertagomyisiainelise it eed nof 11&@@@6@,6?@ﬁe1uk45h0r gani c
acid, s Q I 0 hydrobrom c acid, sulfuric
aci d, p#%xslntﬁglr(?sé I%%I oLl ﬁd dg t]‘r\t]g@l)rcarnggolgg%e% the like;, or with an

or gani ¢ [a@um,InSueb eﬁ&odﬂ‘nwnt@mmﬁb@d tae@pdticagtl,is PFOAIPORKBItCidspduadanoi ¢
aci d, cyclopentan froplonlc acid, glycolic acid, pyruvic acid, lactic acid,
T

mal oni ¢ thiitgseladiediromd L dhititer P@ﬂa@m&s disgloasdtheein@r knowmn e gk i
trifluord Bf}fé%ﬁaﬁ% ARl tﬁ@ﬁﬂ%ﬁ ithiBidrds sdiddidd ffo ﬁ%b\gt I?r?d&ch%k 1b%8'n9 $- (4-

hydr oxybenzoyl) benzor'c aci Cl nnam c aC| , eie aC| anesul f oni c
acid, etpamespplicetiorcna@dilh38T62(silvdrsdiSUHODBOD); BC. patent appllcatlon no.

2 EZJSI?ﬁé?bﬁi@%sﬂoﬁﬁeéé‘@lgam%éi‘oﬁﬁI‘ES@{?%% bisesi s 0BRGN b oxy 1 ¢
acid, g éﬂphenyllﬁbaﬁ&n R5119/928,541; DB{ BYaneRliSatlod- Itayqimgsyvé’s 1©Repdteftar boxylic

aci d) propionic acid, trinethylacetic acid, tertiary butylacetic
aci d, | apphitatenlnbuti/68H¢dd,U. @Ipmmmapplmtldn ngl ldt%ﬁOaUtSj Jpateytanphyatagpht hoi ¢

ool S PSSt a0 Sank SO bl B PR, (o)

salts fc(bﬁlﬁ@hwgm(ﬁﬂ/@%%ﬂ DI haRnPIpPHieitioni dd. Hhﬁ45’§8¢(ﬁubﬁgiﬂach'dnd i's
repl aced b\7// a netal ion, e.g., an alkali nmetal ion (e.g. lithium sodium

pot assi WP Oaﬁ4b28kdﬂtsneate1§raphh¢8@nn(ne B2 e di-bmatant applicetiendo. or an

al um num;i n i / ted W th
an or gaﬁlt/: 8L7 Ussoggﬁteﬁﬁgp%zm%ﬁor}l E?;Ogg%%’t@e%gﬁﬁéé@%én@ ﬁ*@ ﬁ%altl%? (I%tlanol am ne,
triet harRI‘EB!n]Sloe/8611$8}nVEOIIHm4‘Ve07 NVIOEI7 s 0t L oso0ne 562006 Wwhohexel28m ne,
tris(hydroxynet hyl )net hyl am ne. I n other cases, the therapeutic agent(s)
formsalts with am no acids such as, but not |limted to, arginine, |ysine,
and the |ike. Acceptable inorganic bases-dused to formsalts with conpounds
that include an acidic proton, include, but are not limted to, alum num
hydr oxi de, cal ci um hydroxi de, potassium hydroxi de, sodium carbonate, sodium
hydr OXI de and the I | ke I n some. enbodl ment s, a pharmaceutically acceptabl e

I e o o o o I e



[ 00153] In sone enbodi nents, the therapeutic agents disclosed herein
possess one or nore stereocenters and each center exists independently in
ei t her t WwORoavo1&s8onfi gurati on. The conpounds present etCnarsedn/oiuised ude al |
di astereoneric, enantioneric, and epineric forns as well as the appropriate
m xtures thereof [00154] In some enbodi ments, sites on the therapeutics
agents disclosed herein are susce&tlble to various netabolic reactions

Ther ef orlateriagiongdiagant onpbeatiop BeoBe TA{X084 34 91 Intesnational Pateié AppHeadionap.
met abol iy f@%@%)o%?ﬁs‘é‘mlgk Oﬁ&*&%?tem &h@cﬁﬁor%o %qufmaé/%z§§tf %ﬁ%@@&%ecrease

pat hways. 1 n speci I men ppropriate subs
or eli mHaa&mAtpbhca&maﬁpPC’mMSZOﬁSm&Qm latcoradnat PaicngApelicagb@bel i ¢ reacti ons

5 core BAEblsoRTTRD ToRBond shrncAamuatFhon selkpnahedt by oty f 0150
i sot opi %Iél%b&gﬁﬁrat%ﬁ%?re?er%ﬁ%19'1{%%91%%) or by another other neans,

i ncl udi ng, to, the use of chronophores or quorescent
noi et i e4p014$]dhsping esbedllmdnasbﬁiessecmd thhemdtmmgntﬁss:eﬁLAlPabmlbsor iselscnd

Cdent | caroroMRASEEREERDER i Ehre Parh BT 41 B BRero L Repral f esent ed
herein, ihydl-2@n 2ti1§1n{e@1§311 Pré&fAbnie REIdPIMRBY £ (AP & I-BPleAOREy 1M fAR-8L oM

havi ng an atom ¢ nass oOr mass nunber different fromt%e atoni c maSs or nmss

number  U$tshldry-beamymdS(auinelini?-glmethoxond-gobdiyk AL slimetyl-propramieadigddr ogen

he compbehiie: Taghe Rubtin HEPAT 1P el BB SO B2 Bl Rubdi B °°

substi t uick@dadM) Toth@utl AURI[3ftéreBUs/1Gefahdl N[4-(BiRERNY Ipyriad¥iamt-ages
resulting fro reater netabolic stabilit such as or exanpl e, increased

in vivo tearsll- ﬁr(gén%hylrréfd@eba -yisethgey r ErindobRent-3.2-dmethyi-propeams #abbor
00156 t

<[51ppl i c!at(?ggh i ng{}e 3\rll\egets[t eglg%@%{y lggt Fglﬁétg# rhﬁlr(risgzﬁ@\_/e ntzﬂysgklefi ni tions

gi ven bahetyl- p}traml-gt-ylbmthm@y)eﬂ[{tlhdﬁl 2-pl§- 2185 dithithy | {phepisipie atitl); c(armmnann t he

ded h I for "a," "an' h I I
ot ent(@ ari SRk AcHe -2 o Bidoc a0y 20H e s Sreikh vy S I
appl i cat}, QRoxyh- ?@ﬂaﬁ% i1y Qénzyg r1H algi-2! @afz% dlafaﬁ{y@ bro %H1@§c%d)$ @hfdund

ot herwi se. Furthernore,” use of the ter i ncl udi ng as other forns,
such as Di{(&&3 tedIeButyTSIutfalmdebﬂr (6-mptioXy-pglididedy!) bﬁszyrhbﬁ (ﬂ)yrrdlm-angme[hOm)EJ]

Ayt ¥ PP an ke Bal oo srD s T Bt TR B0
sat ur at eghdxy-pRiat-gyat Bchzyll] 13- (@%etﬁs"pﬁﬁtdmétﬁweﬂﬁ&pym iRdA- zs% lected from
met hyl , ethyl,” propyl, iso-propyl butyl,” iso-b , Sec utyI and

t-butyl dll[ﬂetbll'l&BI]OPTOLf}y%IlC@@)l, raympom BB, @%Bmﬁ@tfy@)rlrlc[%ﬁrﬂmmmﬂdln -2-

non & TR A0 o OSSO AL AR SRR S 449 (o

cycl opr c(whpo@ym @b téhrBlﬁIthﬁzﬂ@mllWr(Saﬁ&h@y}ﬁbﬁhﬁwyﬂ 2-yl)-benzyl]-5-(5-
methyl-pyridin-2-ylmethoxy)-1H-indol-2-ylmethyl]-2-ethyl-butyric acid); Compound H (3-
[3-tert-Butylsulfanyl-1-[4-(6-methoxy-pyridin-3-yl)-benzyl]-5-(5-methyl-pyridin-2-
ylmethoxy)-1H-indol-2-yl]-2,2-dimethyl-propionic acid); Compound I (3-[5-((S)-1-Acetyl-
pyrrolidin-2-ylmethoxy)-3-tert-butylsulfanyl-1-(4-chloro-benzyl)-1H-indol-2-yl]-2,2-
dimethyl-propionic acid); Compound J (3-[3-tert-butylsulfanyl-1-[4-(5-fluoro-pyridin-2-yl)-
benzyl]-5-(pyridin-2-ylmethoxy)-1H-indol-2-yl]-2,2-dimethyl-propionic acid), Compound
K (3-{5-((S)-1-Acetyl-2,3-dihydro-1H-indol-2-ylmethoxy)-3-tert-butylsulfanyl-1-[4-(5-
ethoxy-pyrimidin-2-yl)-benzyl]-1H-indol-2-yl1}-2,2-dimethyl-propionic acid), or
pharmaceutically acceptable salt or N-oxide thereof.
[00149] In another aspect, the FLAP inhibitor is selected from compounds described in U.S.
Patent Nos. 4,929,626; 4970215; 5,081,138; 5,095,031; 5,204,344; 5,126,354; 5,221,678,
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[00160] "Hal 0", "hal ogen” or "halide" means fluoro, chloro, brono or iodo.
[00161] "Fluoroalkyl™ refers to an al kyl in which one or nore hydrogen

at ons ar ewpepliaunesssby a fl uorine atom In one aspect, aPCIrase@alok3sh9i s
selected from-CF3, -CHF2, -CH2F, - CH2CF3 and - CF2CF3. [00162]

" Fl uor oal koxy" refers to (quoroaIkyl)O- where fluoroal kyl is as defined
her ei n. 00163 "Heteroal kyl" refers to an al kyl in which one or nore

u
skel et al?; ; 82 7R HéS Atk 2%’r 825817481 289%, F%Sa%%g% ng BPhe9: oY 198k bon,
e.g., O n | | f1Ur O .t her eof
I n one ?élpeé S,I’E’ts?zggg’l §<§?§lr4eéf\lgf6§%tlgaa$r(i¥%ﬁ) %/]ls,‘égﬁ;lgél% %78 %%gfndg the
skel et alandt5c848, 01, ahhoﬁhmymishmeny@empoﬂuarm@@ﬁxmmeﬁmuhédmcbhne@ﬁ@mmer
aspect, heteﬁgﬁ%k refers to an al kyl group in which one of the skel etal
at oms offlt S)i s oxygen. [00164] "6-Menbered heteroaryl™ includes
pyr|d|n [ razi 165]

Aryl™ ?l[gq‘l(sa(ﬁghtog@%w! aﬂ%"réd@B{g’f{r ﬁ%{tﬂag %Q.C%Iﬁ{r?ms{%dng& grn%%f ll?e%rr%ﬁ%ﬂsusegg@ar yl is a
phenyl . do@®lGsipn Thth ¢ econd thlata@alhtkydgbntr @ingrosind dorahe arbdtyenigrfony dermalhi ch one

or nore dro en ato are repl a re.haljde ato

aspoct . B BEeH ST e 3Bl BRREY dhoee Wt T Hheot U RS AR 0B 1 or
al t er natrby@kot.antadd6hiSH RARHURY kfa sdcBh& fRrdpRuddaghy orBF AR ih dérifal udes one
or nore ring hetéeroatons sel ected fromnitrogen, oxygen and sul fur.

Exanpl esformulaﬁimsplcbdﬁieheefn@w&cbm@bgmtd@plstoaabeuipy rli0d |Inny¢rne mﬁaaiaqsoﬂgsclratlo
pyri m di triazo Z|n fur t hi enyl
2 oxazol e e Ers PP aieshBf SrlbonBERRROBI o < S RERGAPentisioth yl
I soqui NQJohiplind inehgl dehnalueﬂﬁmlmlaiaa@bmbed Heedia of aboanyd: |, aﬂdoﬂﬂ@h] aolut 6:1,
i ndazol yl, indolizin phthala2|nyI]§@¥r|dazin |, triazin |50|ndolyl

oteri di rabputfpmbﬁw’foabaat%eoqw TXhihell AZoRut | Fhbouhagh oAbt anyl
benzoth|p§Q§gF&n zot hi azol yl, benzoxazol yl, qU|nazoI|nyI, qui noxal i nyl ,
napht hyri di ny furopyrldlnyl The foregoing groups, as derived from

t he groqmmsnua@emcabmmeunmﬁmwmﬁDKhﬁmmaﬁhmdgommmkmmimn&ediﬁheﬁéﬁenﬂh is
p055|ble I n one aspect, the heteroar is a Q.-G ohetero not her
aspect, DHAPHECSREY YT njthe spreophegmat 18%&09@1’0%;1?;}0%0 OfgsRb OdﬂfH%n ﬁé?%roaryl
i ncl ude t r , roaryl
e e A
1 to 4 hdwenaatior compodigonsi Mgmse¢embeﬁnknmnmelﬂupxamwr$magnnﬁne aspect,

nonocyclic heteroaryl i.s a G -05h tero | n one, aspect icyclic
et or oarprreun e BBy dhor gl Gedtal n et PbE R e ol fons

" het er oalh&G¥ig th<CHP HeB&Ror Bk RbRist @brﬁpcﬁmahp@ddfmistegé@w@laah@hndl neladdronat | east
one heteroatom sel ected fromnitrogen, oxygen and sul fur. Exanples of
het er ocybmemkly|aggrtom><§m@rseerp®by dicisamayoute peby adiffroftueaye.g. oral
dlhydrof a e n r anyl ,
di hydr Opldr éﬁl}% ratlotné h{ r{?l%] 11% 1?"[%‘, r;zh? ﬁ% c%& dl n%go’ms& @3@@(?1}{1% a%e)ﬁ[i
t hi onor plaaltionsl, théﬂap@itﬁl’agbnt apé mﬁmzsltéwd at taz kdrh&Himy| In soped d:rdb(ﬂﬁﬂnent@,xtﬁé anyl,
t hi etanyl , honopi peridi nyl, oxepan t hi epanyl, oxazepinyl, diaze |nyI
t hi azepilARAreceptay agtagomisi GoRMPYRS Byt f/h&aﬁghlﬂon'é thSrRpItic ﬁg?nt agt Wamerqr
indolin(1 lé 1ﬁ¥ nyI 4H pyranyl, dioxanyl, 1, 3-dioxol anyl, pyrazollnyl,
dithianyl, dit anyI, dihydropyranyl, dihydrothienyl, dihydrofuranyl,
pyr azol |Eilmlyér FarmasdefAOd inpyinds

[00152] In some embodiments, the therapeutic agent(s) (e.g. DP; receptor antagonist and/or
second therapeutic agent) is present in the pharmaceutical composition as a
pharmaceutically acceptable salt. In some embodiments, pharmaceutically acceptable salts
are obtained by reacting the therapeutic agent(s) with an acid. In some other embodiments,
pharmaceutically acceptable salts are obtained by reacting the therapeutic agent(s) with a
base. In some embodiments, the therapeutic agents are used as pharmaceutically acceptable
salts in the preparation of the pharmaceutical compositions described herein. In other

embodiments, the therapeutic agents are used as free-acid or free-base form in the
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i mdazol idinyl, 3-azabicyclo[3.1.0]hexanyl, 3-azabicycl o[ 4. 1.0]heptanyl,
3Hindolyl and quinolizinyl. In sone enbodi nents, the heterocycl oal kyl is
sel ect ed woamionassl i di nonyl, pyrrolidinyl, tetrahydrof @cans010/043599
tetrahydrot hi enyl, tetrahydropyranyl, tetrahydrothiopyranyl, piperidinyl,
nor phol i nyl, thionorpholinyl, piperazinyl, and indolinyl. The term
heteroallcycllc al so |ncludes all ring forns of the carbohydrates,
i ncl udi rgarwfactyeef therahpraacenti¢ah sompevisersdsegribgd bereihel hfi tyak ehar i des and t he
ol i gosa Y,
Co- & ondatlcdfiicnpikcBOS|ARHE Thqtude, BELEE ROVEHRR! &Y iddupiion ity .
Ci ohet erfoayeal lqaaiekg/ting tha ﬁsemcefnimdfnﬁmbmpomm@ttblacpthymemam@ally|amselptuﬂm 1 or
2 heteroatons in the ring sele d [00169]. The term

" opt i ondPPRaRIGEE; $ish s fgb?xaﬂgﬁ@w g@]aw a hié‘{}t"i’if&?“‘f i ’rsé‘l fBrieAted group
may be §;fﬂoh‘c!ta€f31 WetaBh ﬁoﬁé aéIBra%df%H@'hEé %P%th%%(ﬁixﬁiadlﬁ‘%t’ﬁ gugll y and
|ndepen ently selected from hal ogen, -
G - CAf | vormalekydetic @mdqma)bkxmyamd;hexmid eumd @ablbpo«yanepmiﬂzqme Mtl(icgly@dlal kyl ),

-N (G -C4a k het oalk n o e bstituted gro
are Subdirt YN ath e e i AR et R el g
- 0CL- C 4ycpd, e¥fluorbdcefic Qmé'tl%ﬁfﬂmc Qld @ﬁﬂ@'fa@iﬁo@énlibhc ackd, 3¢4f | uor oal kyl and

-0C1c4f | uoroal kyl . For exa le, in sone enbodi nenfs, a referenced

subst i tdwéebxgbmyl)be@gmm ginagimig ackd, mantiemac%n@et@maﬁf@@q aud.ed from

hal ogen, and -0CF3. In sone

cases. TR A TR E N T G o, 2 e e R e 1 o 2 of e

af or eﬁEfHeh@éiﬁﬁthﬂ’nW@ﬁd tb 108k Qlfoni Pacid) 21gaphiiedl @lcSulfshi @icidgentethiyitas

converted into the E_rent drug in vivo. In sone situations, pro rugs are

of t en udéfAlogerants &crheyylicerih glusaBenionie geig dht nﬂ@&@%@nﬁwgﬁ%hﬁér%&r?ent dr ug.

They may,,.for,. i b eas the
Yene 19 {arb&}ﬁ;ﬁel@g‘rég?ﬂs u@wﬁg@%’éﬁ%éﬁ&ﬂ %e?ﬁﬁéce Solﬁi}%lh a?;%%/&tplﬁ‘é@t%

parent is no ave | rrprove

phar mac eistd, talylcalfpos adid,atiscomiedcid, tg(hltamroeamid dymgxyﬁph&mmm@ salwiythhout
compoundeihiEis ShGdHATEL L1 duREich e BRaH HEE N DR BT AR OO
met abol i caf hyd ﬁbé‘ifk‘é' M%@Qts%rrﬁ&ﬁwﬁé}{ RPxNdib ”@r&&ﬁ Hresénﬁ' 1§91%a€e%?9&h§€ﬁfﬂh§s a

prodrug Is an al kyl ester prodrug. In so nbodi ments, "a prodrug is a Cl-
C4al kyI relsltaeadl:pyraanhmaglonl a1gs omelkeinodid | nemntesg. hahlpmosirdlllgmlmtasmm)hayﬂ ester or

et hyl odrug., A further exa Ie of a prodru t be a short

ept i do RS HThBRLe &) mbHem &b ARy o G BTl Brerbestial <

net abol 'tﬁﬁglt)ﬁe‘ﬁcragé’rﬁ@s}) i 18 raetdd At Stbdnic BRISMASs R neealted oy dr ug
precursors that ow ng adm nistration to a subj ect and subsequent
absor pt iegnolneng eistkanokning teetharaliniae, semethamine, Non¢thelgbsesings vi a sone
D 0C e iSO GO B DR TR AR oI MY o O RBSEGS hve @

chemi cal @?oup resen renders it ’l'ess acti ve and/ or
conf er s ageht)ifbrint yalgrm&mn@tabﬁg sidhaRebiithot Bmitbe (o] biignin€X19sind, Aad e cal
group has been cleaved and/or nodified fromthe prodrug the active drug is
gener at dike- Prediabiingrasnisrhasss ussétoforpselsiyih C?rnp@m% that inghdesnacidiqey " ar e
easier t e he

o adr ug ap P8 BEASE A0 BB, Syl RAEEH B BEPAG ERlRsiufn
adninisﬂnmﬁm@memhhmﬁaaﬂmhmnpﬁmﬂnmhy&nmﬂbszuhéhbeﬂms@neembsmnmnenbodlnents,

t he prodru of a conpou descri bed herein has i nproved solublllty in
phar mac dlé %ﬂeuwilwgﬁnt%%% %Rfﬁra CtOHB’OB%‘f diielogrd igreipioairasim otlhs of the

her &i n_qGfSyIIRSGmE AMOURHSDes, MIAhEh PR BHOUiLBsdPhdiBh BRALLAGH driindfé VO € 0
produce a derivative as set forth herein are included wthin the scope of

t he cIawﬁEann@eeﬂwf@dngm@ﬁemh@1hén@ndmmbsnﬁﬁbﬂdh@BWpSunuﬁgaﬁemaTbﬁodrug

for anot her de ivatiyv 1 actL ﬁ qgfund 0017 The t i vi dual ,
"pat | entco’mp8?~ln TR NS af HEFLHIRG aBlFa;? g et ep{n&e%? "Hanmmal .

I n SOHEg@ﬂ@@ﬂhﬁﬁ@&ﬁ@nﬁﬂw%ﬁmﬂﬂﬂ%gﬂk§aﬁ?hunan In sone enbodi nents, the mammal
is a non-human prinmate such as chi npanzee, and ot her apes and nonkey

speci es. 10011 doveme sibailimeantss sitesipa thethesdpeiticsageris disaloserblicreinere as cattl e,
horse, sh f d is a donestic

ani mal s&geBnb@qgkgmgfI%%%£&%F&%gﬁay?%gggﬁﬁhgﬁﬁé%Wﬁ%§f§g§gﬁ%nnannal is a

| abor at auipsthnén@it,thé platesdifmetatodie ntstioseiil @8udcahniniizCc® ohifdnguihtea pi gs,

and the like. [00172] The terms "treat," "treating" or "treatnent," and

ot her grammati cal equival ents as used herein, include alleviating, abating,
i nhibiting, reducing, aneliorating, delayng the onset of, arresting the
progression of, and/or inducing the regression of a disorder, disease or

condition and/or the synptons of a disorder, disease or condition. The

terns also |nclude prophylactlc treatnent of a dlsease or condltlon The

T . Y —yr g m




[00175] In sone enbodi nents, a topical fornulation disclosed herein
facilitates the delivery of a DP2 receptor antagoni st conpound to the skin
for a | ocw2efifiaeiss(i.e., an effect that is limted to Phe/UsSRINN435pN
certain instances, local adm nistration of a DP2 receptor antagoni st
conpound reduces or elimnates side-effects that are associated with

system ¢ adm nistration of a DP2 receptor antagonist conpound. [00176]
Topi cal mepbalicaattyyrysi Inepecdibc embedigicatsne appreptialg substitusinhtordastesse @ eans,

| otions, ;: i I [ i - | C4 es,

pat ches,eh%glrll%ég%s%% %Cnega\i;\%@?\%ﬁgfgg?ga?\%s. E@%éﬁ%%ggﬁg?ﬁﬁ’s g[ &%?’1%] Di scl osed
her ei n, dxampkrdrdy,n leidyed) d@tirsm dsancalkydpiregl. formul ati on of a DP2 receptor
ant agoni st _caonpound wherein the topical fornulation is in the formof a
cream |I1Edrlpapme ieﬂ@P_thf‘é‘és; tf@rC@mu%&éieégﬂ#%&erean g lgpeledsigetprisally (¢ tor
thick | i Q}adﬁagd%é}tokgg%n&ﬁatoth&ﬁhéaﬂg ificl % e 16 BBE Bhi1@&Mo2ERMIsS br compound
dispersed 1n an ol l-1rn-water enulsion or a water-in-oll enulsion. Disclosed
her ei n, dhromerhoaismor dlvbodiang ntosgtics.shialutmamiscalt 1dbelsnoit dciohinofiesacDRbetsecept or

ant agoni.st co und wherein the topic formulation . is.n the.formof a

ot o o B8 FREAhly EfeBuindy gbohe herbrary Qs disded Bigh e

oi | -i n- vigéRicaBiBhSc @8 te@lin thcWakiBhis fofm@lab afd St @RS Presdife SIRTEIN SRS HENL S,

t he hydrophobi c conponent of a lotion and/or creamis derived from an

ani mal (fectghat ongomorg atewd afd rgplacest by, ammatdmaraynggini asgmicghasaor frasgnumber

saf {1 ovei0lhe oG Qb baos SHAN by Bhle u SN RURERENQLE: (IEhaden oil, palm
kernel o f paﬁ?n o peanu? i s%y an'or vy pese‘ég‘ 0i 9™ i nseed oil,
rice brambddimertd,R@c ot morSRFROENtdms Sic repldddovet dae@thn@ith komer petrol eum
(e.g., mneral oil, or petroleumjelly). [00178] In certain instances,

| ot i ons RPdEPAHFENFiheic sitesipn tha gomppinis dessibgd harsinoare gretaratedi desems or

conditiao ] ! : I [l l.scible in
the.of niamsem ey SRR R PR b S e S ! Bl 7 ons
char act drorz gebaby niduebotix wahilit@suct ad, faricdtsmpld, microapddsiz [0 1haH]HiBios ¢ddnsed]
herein, jn certain enbodinents, is a topical formulation of a DP2 receptor
ant agoni‘léaﬁag?&ﬁ%{ﬁ%e%erei n the topical formulation is in the formof an

oi nt menteedfinClirhidhdlobySt ances, ointnments are senisolid preparations that
soften or mert at | tenperature. In certain instances, ointnents

r e- hydr d0@56]Hénlsdsi athamwibcataged, hesfo liseinglterhmrusdé mmthisaipphcamhn, wickdagdgbe or

condi ti Osrﬁgciﬁpa%{o%ca% < a%r%(sj, h% e ![h%sdseﬁgftiog!s) IglsvterllJ %gl'ovv? Sr;[u(las% be noted that, as used in

(13 2% ¢
a

the specification and the appended claims, the singular forms an” and “the” include
plural referents unless the context clearly dictates otherwise. In this application, the use of
“or” or “and” means “and/or” unless stated otherwise. Furthermore, use of the term
“including” as well as other forms, such as “include”, “includes,” and “included,” is not
limiting.

[00157] “Alkoxy” refers to (alkyl)O-, where alkyl is as defined herein.

[00158] “Alkyl” refers to an aliphatic hydrocarbon group. The alkyl may be saturated or
unsaturated. In one aspect, alkyl groups are selected from methyl, ethyl, propyl, iso-propyl,
n-butyl, iso-butyl, sec-butyl, and t-butyl.

[00159] “Cycloalkyl” refers to a monocyclic aliphatic, non-aromatic radical, wherein each of
the atoms forming the ring (i.e. skeletal atoms) is a carbon atom. Cycloalkyl groups include,
for example, cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl.

[00160] “Halo”, “halogen” or “halide” means fluoro, chloro, bromo or iodo.
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[00180] Disclosed herein, in certain enbodinents, is a topical fornulation
of a DP2 receptor antagonist conpound wherein the topical formulation is in
the formwbD2a11pagi8e. I n certain instances, pastes cont aiPOTAlS20104335920%

solids. In certain instances, pastes are ointnents that do not flow at body
tenperature. In certain instances, pastes re-hydrate the skin and are thus

useful for dermatolo !’cal di seases or conditions characterized oss of
noi st ur d001pH ‘Edaredlkyl’ refersrie ag alkyhis wlick epg/er @gremYéf%@ﬂlamwafqpi@@ dover
areas t | psed e |n certain
enbodi rrgDrY\tA‘gﬂ&Flsneg? |ca?BPdoercr?h(Jalﬂ g?%azkyg?%&%%éi%%ﬁe ff)’r Cantzagldc%ll 5t conpound
wher ei n @HﬁgﬁHg@pde@]FZGPQr mulation is in the formof a gel In certain

i nst ances, se lid senj d) syst stlng of
di sper si iBH7l o Tyos @é m@%ﬁ%rscwrﬁéwealﬁgb V%ﬁé Guropkybis i aiaﬂhef heFFiRer t ai n
I nst anc%omﬂe"}&t&&fﬁk &% 7504 lgl%qp% BRI nbPd D@ IMA WU Ehe O

sal i In certain i tances [k?’s re-h %rate the skin and are thus usef ul
for der redltyd laogiebmteddirae as et;)noothemhalm ‘carbms @;margere miltzetn . gl §Blorof

noi st ur tick 0018 Di.scl ose rein, in.cer

Fopt cal FeRHLRERIGAT S un B BEath off S eSS e O te ABAYRLIHE

topi cal if QiaH el Mhd &eld%lhﬂﬁnsf&ﬁﬁé Sk yPBis Dk &, nitd &€k hlfurl M hARRES, sSticks
are solid dosage forns that nelt at body tenperature. In sonme enbodi nents,

a sti ck aspeppriictaseallylwesers ta ap aligheroupan méisdhronedr yhesskielethd afomssea thawalylasf i r m
mass, and/or fused crystals. In some enbodi ments, a topical fornulation of
a DP2 recé’ﬁ?dr ant agoni st conpound is in the form of a styptic pencil
(i.e., gomkd|Cle-Meaparcethelyoayll) ifvdatck PYriginyk batidazitiyl | fyrinkiépyl, ?sﬁiztdyeir wat er
of crystallization and becone nolten, and (2) pouring the nolten crystals
into rmlaéétla%?dlnﬂl | owi ng themto har den) I n sone enbodi nents, a topical

f I t » tick
or S AR Oy PR B AR LPQIROU AR S L TSt ok
appr opr i[ed166] rfi‘ﬂedsml fhanlic” téfexy t@ ah ldty f groupm irstvhick ohe orinord BEERh atomsone

enbodi nent s pi cal for ation of a DP2 rece r ant agonj st conpound is
" the 8 nbed BY RS armpE ik e Ew@cﬂ%mqtsae@ lﬁéuwﬁ Cﬁfaégalkﬁ a

base_t hahodAfHRNSmAL RAMart LTEPARHMTRy, FXRADKSRa" HRK 41 #AIRSu) ncl ude,

but are not limted to, waxes, oils, %1yrrers and ge I n somne
enbodi rrethatsncladetsmnaoamo’r@nmglhaenoatmnmfse@cmiromen@pgm, Oamgfagmdl sstfuconpound i s
in the f

tick he stick t
base. 't hdop e Rl e s TR gD G B Cytri 2y Do est CHEST T ol
Di scl os Qﬁailﬂylepﬂamhw @by %b@lﬁbﬁ@ﬂ%éxazb@l thhﬁﬂylcakangn nyétataep1, of a DP2
receptor antagoni st” conpound erein the topical fornulation is

admi ni stmfn‘r@évlvqtan@matlmumhngbWOWzmda@lylabmml fcmalingt i on
di scl osed ZS{Y‘?'lﬂd(%l?zn?yl Sp%‘ﬁ% %z%aﬁ @1 az@yﬁ%az?n g iLndl fi;‘éég?lfna?r uﬁﬂyladhes' ve.

In sone e ose erel I'sTcon

cont i nuaixadiapslh s ahadlez.olyar fuparafigilbeittolehdarel YeottaofMRRylr BeRptidizodylt agoni st
compound. Wund Dressings [00185] Disclosed herein, in certain_ enbodinments,

is at omeewxaﬁ@lwhﬂpal@miﬁlybfquw nyl e therridinn 456 firepyriBrgo LRfOReRE n ¢ he
2Ll O ROt gl st Vound
dr essi ngs¢ch tsmssigléel sln quolayperce tlelrecrbagmsdr@s€iohetsroahy diramithaiasiseca nic
al gi nat %eteroarylcles} Eltcaz-élghlet%?ga?‘y ?n some cases, the heteroaryl includes at least one N atom
in the ring. In some cases, the heteroaryl includes 1 or 2 N atom in the ring. In some cases,
the heteroaryl includes 1 to 4 heteroatoms in the ring selected from O, N, and S. In one
aspect, monocyclic heteroaryl is a C;-Csheteroaryl. In one aspect, bicyclic heteroaryl is a
Cs-Cypheteroaryl.
[00168] A “heterocycloalkyl” or “heteroalicyclic” group refers to a cycloalkyl group that

includes at least one heteroatom selected from nitrogen, oxygen and sulfur. Examples of

heterocycloalkyl groups are pyrrolidinyl, tetrahydrofuranyl, dihydrofuranyl,
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wound dressings (1) maintain noisture in the wound, (2) are sem perneabl e,
(3) are semocclusive, (4) allow for autolytic debridenent, (5) protect
from ext ewoabiioomisan nants, (6) absorb exuded fluids, amdrars2¢ipp43sbe ow f or
wound vi sual i zation. Dermatol ogi cal Excipients [00186] D sclosed herein, in
certain enbodinents, is a topical fornmulation of a DP2 receptor antagoni st
conpound wherein the topical fornulation conprises a penetratl on enhancer.
Penet r attPisahyarmkigedr exqzalidineny! iiehysrepyrayl| hﬁdﬁ@wrw hyal ur oni dase (e.g.,

cther, " 155 BHLhy H bR e, MBEhHM, MERL A ARSI PR ot 2
I)& :Dy g )é]é eizivdieyicaRtidiayl, ysketemyienhle(tdﬂyli)h,om'ﬁmndﬂﬁl olxepmlyp Inl&almnyzp okyspinyl.ene

- | bat I hol d di
O T o R o Wi Lt 0 e R 7.0 i A
ol el ¢ acifly, AL Y ﬁyrw biofh01 A Ganll K5I AEE dithAHY QicRElaA3)

acyl chol'i n capr aci ds, “acyl carni t1 nes, ‘um capr at es, DTA citric
aci d, sadlhﬁybwrwl dﬂ\)ﬁtﬁpthdm(yy IdﬂB)t(if[)thrasM] bymzdahnyit hradmzto,hny]sopr opanol ,

Tt DA TR 2 BB AR P S

[00187] Juisstz58d 1NSERE Bnbbdinfeffs! Bk McRINGEIOARYL 8 selested flofPH:G2b1idiR6HM] at i on
of a DP2 receptor antagoni st conpound whérein the topical fornulation

conpr i sayrligaiyl, |t¢tgahydlrof¢rhmdk@ﬁalngnbrotag@ﬁh tetnahy@cma@ﬂbt@&ahﬁemtbwparmb| cal

f or mul at |10r11m€ % 011 ﬁn fjthhneI an n%?r;ﬂ II’ t 1% to about 5%
nor e preII%eI' IIBS/ IPPI(? %%u BAYQ yait?o%et ﬁial IIy %rabl y from about
0. 25% t theah@dlicyd%e aled inaluded Al rigg &geRf tHen:a Zéﬂaﬂas eﬂﬂbﬁdin@&ﬂﬁ Sot lifhiged to
viscosity of a topical fornul atl on disclosed herein is in the range from
about 10be Menarseiargen ﬂ@ﬁD@S?@PhaféI%atld thg@ligpsacehasidenn enoaweeP2 about 500 cP

t o about about
5. 000 oP 2ngsepRor Ept B ASfiy B BIEh ot afisst  1Btbug RS Tss

50, 000 (ﬂ%he{tﬁﬁdﬁﬂk}alﬁm ]hla;bhm egﬁiokilm@tsagemtesodyoroalks/mﬂchldpg eépal abﬂefu’atcmfls t he
gel topi.c ation in but are not Iimted to, cellul oses,

cel I ul oslgaI&FerrHIg/ ﬁic\ﬁéisf? CSuF“b‘gIéI ethers (e.g., carboxynethylcell ul ose,

et hyl cel bdiIsﬁsﬁm t&%“&ﬁ%ﬁamﬁﬁﬁh&%d@)% SIMﬁItlru%?’ :?ﬁ'e}aﬁé’ {haetnk 't'éfgl%‘ﬁceld group

hydroxypropy nmet hyl cel | ul ose, hydroxypropyl cel | ul ose, nethyl cellul ose),
guar gu rmaylammbamtu@drwlth «mnm‘tmdzre addigoml %btg](sﬁancbmd@elhgand mlepenilenthei d) ,

silicates trag vi,n rs, ~carrageenan,

paraf fi i’ Ieﬁ@@&‘iﬂ“&?ﬂ a&?g@‘rﬁgﬁﬁé 65)% %{8’ aIIky i ﬁhpﬁﬁgﬁﬁﬁ fiesi um

si|i cat &;,fuefYalkEx s mmatleﬂ(@p@awl)s twcatﬁ'alkﬂzamﬁcm@%mmw ARisbBe

car boner, carrageenan, carbopol, xant han ul ose, mcrocrystalline

cel | ul os-‘@sqsw@)stltute@lrmWI e sw@wmduglth oR@ITTORE SUbSiERal @Ie&tﬁd fynatin,

ghat ti u t [ Q manni t ol ,
idfoct - r I d‘%lt%g Py cew%%/ e ;ﬁ%ete 0dfiyP G f}ﬁloI p {aa Toc

sorbitol, ney, arc tarch ato Starch,

gel atin C4$1&16f0@11—ldyll aF@LHXhmpo’I Mﬁidﬂf}é @ﬂlﬁb(ﬁh&’lﬁ@Iat(e%r@lceﬁ’E@)sﬁﬁﬁe&@GQﬁ is gum
tragacant h, _ethyl cellul ose, ethyl hydrox%et hyl cel | ul ose et hyl nmet hg
hyl

cel lul ogdb St%tteﬁywlthc?éllqaé‘l WSEIOHY SIS NY nalogen, uPBs &L Ny dio Xy ne

cel lul os 0 I Late

oxypol yggCaPI1 I’/IIB@I&%@III’%XII éﬁI: uInlosﬁgle %géﬁI%g%%%l%éI(%&pﬂIégﬁgﬁ g%ﬁat e, ), met hyl
Vi nyl etSIllbs'titUﬂRIi&Ilth ]amﬁg/dffﬂldefomﬁpﬁittpm gfodpM MA) , pol y( rret hoxyet hyl

met hacryl at e), et hox et hyl nethacr I ate op
Col 14 o3BTty r SRy R FAAA S 1 ORIt R 1n s TR S0me
car boxy nat yd s Chblitl98R c(f@(@sefuﬁbéc‘aﬁ&ﬂh&l ﬁ’Péy % easl@é}Itb{ W QT th&lI indone (PVP:

povi done), or conblnatlons thereof [O I's 1 nclude a singl e-phase or
a two- phmasat dgst €hey may,ifaginstapbabe ngWaltabIﬁsbss@sl gfmiprsgranérc whereastlol ecul es

di stributed unif oughout. a IICUI d h. a.manner at no apparent
poundar eeeredh i R Arede il Sreude col vt rORBHE MR s | qui " Sone
si ngl e- phafRsifishSowrt erdifeaadack. AnRamplt Rethbet ITRRARMDbELH8RI(Wold be a
carboner) or fromnatural guns, (e.g., tragacanth). In some enbodi nents,

si ngl e- pleampeugépkcaghaxydie nel aslonwra@g@m@undu’thmh isladminjefetsd amanl estenstin

al cohol s. 0i || discrete
particl eé)%b?b%ﬁ@g? mss&%%ﬁg%% %B'ar%cjfzeattoﬁl rb%%’ II‘IIn% I] Ilj%phobl c or

hydr ophidnitdirhénts; @rpradrag edod kytesstes prodhes. Hﬁsem@fen@ohiy'ﬁhrn@sp b(pbcbcﬁu@gla CpPNsi sts
of a liquid paraffin with polyethylene or fatty oils gelled with coll oi dal
silica, or alum numor zinc soaps. In contrast, the base of hydrophobic

gel s usually consists of water, glycerol;37or propylene glycol gelled with a
suitable gelling agent (e.g., tragacanth, starch, cellul ose derivatives,
car boxyvi nyl pol yners, and magnesi um al um num silicates).




[ 00191] Suitable agents for use in fonulations that are applied as |iquids
and gel upon application to the skin into a filminclude but are not
limted twopolyoresss conposed of pol yoxypropyl ene and polpgdrisettiophisnoe t hat
are known to formthernoreversible gels when incorporated into agueous
solutions. These polyners have the ability to change fromthe liquid state
to the gel state at tenperatures close to body tenperature, therefore

al | owi nd34a§<érf giterfspdruR aln wiee erpkadimets.appriieg ias ngéhyé c AT chtak to t he

af f ect e f are
used i n s an%@ﬁ%ﬁ@ 82%?@(3%%2?%%%@%@ %19%%0%%?5? ed to
pol ox amatb sn @eﬂ@rouﬁ:\hhﬂaﬂi@pﬁﬁﬁ(ﬁrﬁetaﬁﬂ&éd Ja relrd e a)ctlvaﬁdn&}’kZP(d’d)'ugs\Mm ch are
bl ock copoly Hers of ethy Iei]Ia oxi de aa propyl ene oxide). The |iquid

st at e- t c=geRllE dateePrpras thah AQlqwigy @ @lra%ffélﬁaé% sgHeqt ﬁ% pehsgaHent

concent rakh, 80,/ &Jh%ft&%eaﬁiﬂ RAVS o8 nhdte aét?\le i)b&é‘s vih Q0hO 2 ockH, SRB:s

enbodi nents, the fornulations and conpositions disclosed herein are

adm ni stoaneedsma ba adm:‘caﬂzdhepathvtay Bemo pedirigsrtave a chanichlsgrap peskowthas fil m

formers) a utions rised of a_.solve a nono ol r, an

ot 1 ve: et SRR Cie TS A6 B chone SRR e o bR S o B s BB o

exci pi enfr§g. MMcehc RAiESBFduPhak Bedh dlbS2Hand bPRI0FIMEIM BNGR&dBE @R | eavi ng
behind a t%ﬂ n coating conprised of the nmononers or polyners, and the active
agent . W@V@@l@}gumgeq@rm@ Predrags a,rv eftergewﬁsl bepaiisprin RORE ﬁlﬁuattllq»emthéry A

i mobi | i zaeid state at 1 hgetﬁl te.9 ”‘bé) atnll on Thlelsltsdt ecrease ﬁhe anount of
active agent FCRRY “heq 58T g FYedhon H‘?%ml ary 1n8Pea§%% fhe anount

del i ver Q@nip@uﬁdl’l&es@flf)ﬁilﬂieﬁﬁnai BlaaaiﬂabEEbysdfalradaﬁm@tmatidmdwareusahe Byntigiotof
non-limting exanple, paints include colladions (e, FI eX| EI e Col | odi on,
USP), arft&6Imeirorsoms sprbodingts icanadivaef dicperasng adrhsrain Bad a

cross-1li I

cont ai nil&éwp}%g gg@ hﬂy @ﬂa?rgé%@gféﬁu?glgé?%%f#\grﬂﬂae%%gg I (')n, &H%g%gPﬁyqf
et her/ etthahﬁbinsdehd:rihedmoemamufsatvh&ehﬁhv prgirpeiinndatolizéd  fivd 0 @ddypgraoxyl i n.

I n solutjons.conprigsi sacchari 5|on ne co acchar] de

si | oxane*EypHGATSE oG eerh%fee%%?%ﬁigmafflfl g S@%%%ﬁ%? Sl ‘feﬁ 0g1Rdnt

i nitiat qfe heinCARSHddi 3 éJBQnéPsfarE '5!‘? o?ﬁ&%ﬁﬁ‘%h@tﬁeﬁdérf%ﬁ&eo%ﬂ% &’%ﬁoﬁmd 00193]
In sonme instances, the topical formul ations descri bed herein conprise

pr essur 0@t skttei tvmlsadmbmdwlﬁ " ‘(petignt,” quol Isuylatdtyhmmz@interehqngbqhhysam reardo al | ow
for application an ad 41?“6 fi hm to an ect eg area o ﬂ%kl n 00194]

Di scl osé‘&yﬁ%aﬁ%l?lﬁl P EF T R A ER ?W@HF%a 1%% Yl eAPC £ “of a DP2
r ecept ormARnaoR Al ndh-HRERAGHMEh VAR s RhiniRint QP hf@bthEOLpEN hAd | h@ﬁk&}ﬂdﬂééﬂe§.es an
enollient. Enollients include, but are not limted to, castor oil esters,
cocoa bdtltselrﬂe@gfoed@lensﬂaﬂfelrnmmabisw fae animal sushtes setdlechassd. skespegast, aor n oi |
esters, ?n ?&I?Iﬂe 1?1{3)8([1 en&ot elrﬁa\ﬁ%{lalog %1 dg%teﬁ{c ann%lllns% ad f‘albb ? gri(cagvocado

oi | esters m Ol ers; sesane ol ers, squalene 83t oi |
esters, Iﬁ@yﬁh@@ﬁlb@dﬂmdﬁﬁd, eSmaraeel 1}§|aaﬁlﬁﬂatﬁfy‘u3ﬁhh1yl; ﬁfchdﬁﬁ:g ro@bxﬁt@)@)ablaamtsgl yceryl
nonost earate, hexyl |aurate, isohexyl laurate, isohexyl palmtate,

i sopr opymcﬁan%gwa%plgwﬁwe Wed. i tate, decyloleate, isodecyl oleate,

hexadecy » b e . P .
i sost ear[g(%lzﬁeﬁfeﬁé%ﬁs?g%1 g%el%%? 5 oh I SO ngx;ékd bgl%g ﬁ{rﬁ%{l%ﬁlei@lﬁ‘%g%lﬁ ®adi pat e,
di i sopr apyd haetmaoetuele allewatyﬂg, laba:th@t mhl‘tmgmg,$¢cgnlc1dgaa:1haluc&atmgjdela9ﬂngIthd act at e,

oleyl nyristate, oleyl stearate, an Ql‘g‘i"}l %eate arg onlg acid, lauric
aci d, mAreq cirigsiing s progressiong; gnd/ar 2 RE B 8& é‘éjﬂsloé Sefipcase

hydr OXY%r‘%@ﬁdllﬁoﬁ?‘ﬁﬁcgm Ak §YBpRe1sbf aldlﬂ)‘i’dlé?' Gis @& G cdndfloROTRE € hido RIAENT di C
acid, behenic acid, erucic acid, lauryl alcohol, nyristyl alcohol, cetyl

al cohol ,propxdattic yicatmanohbi dlssa:sear yondatiqno AbE fering (ﬁwitlmmdlucbl acbiewing any

hyd | h | | | hol
o o hEBheic BEGR bher sl bRRATR ikt e et P e SRR s | o+ ves.

beeswaX,yngp@yidRafbider BY dik&dsy br E@Hd'lti?dnaéeﬂl% 2d8&, Mﬁd/&t Bakaldfatis@bnauba wax,
candelilla wax, lecithin, and chol ester [00 Di scl osed herein, in

cert ai n aadhiogitioref ene psmare Qfﬁh@:ahysmi@gt@ﬂléympwnmaswm with distwdedyinggoni st
Co”pounddlé’és*?%r r’als%lﬂs% r%Bﬁc?f% £uc'h'IHelt%'u%§ o%%&?ﬁt s ﬁﬁse?\berd%ﬁ'tﬁe HuivRELr bents,
anti caking a ent )

ski n- condltlonlng agents skln heal i ng agents, skin protectants (e.g
sunscreens, or ultraviolet |ight absorbers or scattering agents), skin
soot hing agents, or conbinations thereof. [00196] Pharnmaceutical topical
formul ati ons disclosed herein are fornmul @8ed in any suitable manner. Any
suitabl e technique, carrier, and/or excipient is contenplated for use with
the DP2 receptor antagonist conpounds disclosed herein. For a summary of
pharnaceutlcal toplcal fornulatlons descrlbed hereln see Renlngton The

-~ 4 o .. -~ .



[00197] In sone enbodi nents, any dermal fornulation described herein
conpri ses between about 0.1 to about 50% between about 0.1 to about 25%
bet ween awoup1i1i1iss8o about 10% between about 0.1 to abeor/us2%9100435het ween
about 0.1 to about 1% of a DP2 receptor antagonist by weight of the

formul ati on. Dosing [00198] Disclosed herein, in certain enbodinents, is a
topical formul ation of a DP2 receptor antagoni st conpound wherein the

t opi cal wwm hetteians ‘RaoHCAT St RIEERMINGT OhrspYApfiaet aed amer %rrarrtmlaé#calpeutl c

treat meny f f

depend o:ﬁlﬁ{ e ﬂtssga\%eri&{Hergﬁgﬁ%gﬁerléglbo%%ﬁﬁgﬁﬁ eoggeowﬁigi té)élg M%gn [ t| on,

pr evi ousdifdnésragiycast beCdﬂddmnl, autbibr mhilbﬁaigt(brrssttatgm sﬁ»pﬂmg)aslpcﬁml&rt o the drugs,

and the judgnent of thg treating physici % [00199] In rrbodl ment s,
wher e a MRFREIA Wi E3arder disease ObFORuA %taa%%arﬁeﬁter} FW@ fudg t opi cal

f or mul at n

xt ondod " pPb3E FOPFoPARAIT, é&%ﬁﬁ%@zﬁ%ﬁ% FHARAALA 16 b iy LR of

i ndi vi dusk' o dleveﬂq)mg Iamalsmubr disboldi, IlﬂH@BSE orwhediton, e mamdll\ogi;mari aetpodii@ase or

condition does i rov cal for tiagn disclosed herein is given
cont | nugtiei®y mosy PEPR AL ey e fEuesBaokt AP SGheT ShuliRt e f St ered i s
teﬁporarlhdiﬁéldh@ﬁd!@ﬁ,ﬁ oneoE&PEFE%@Bf ¥ dsdesRenledsd & cordRht ai n | ength of tine
(i.e., "drug hol i day") I'n sone enbodi nents, a drug holiday | asts between
2 days a{fm%ﬂl Wreeterms méﬁegfdvem;n@lnlt” @mtt@@‘mesltlparﬂm@f%@@mamowt asresedigsdi.nent s,

t he dose uction u ru 0 from about 10% t o, about 100%
el ud great o wpegR T e L rostBbonent SRR b QPR Riks L

der mat oloigitie aém@ues @aiaare;alrremmelgt It@fblféoefo Jofiy S¥éit ofe bORbEAynfpasmLIbRd | on

di scl osed herein is adm nistered as a naintenance dose. In songe

embodi nehicase. giserdst ar epndifipndicsns Eetedd i eaiad stapending resyltdveicdugiiove, a
E)‘r)p' cal afn%)ucha% dh&*a%féggtz 51%] r%%h%’rﬁpetbﬁlhg'p%ugé &f L8 tdﬁe{ls%%g;e nﬁqlﬂ gauency

at a dose a topica I’on
di scl osead ahgobeicndesirell altoratian eth biofogiahtysadnh.ed rel ease of a DP2 recept or

antagonist,cogﬁoundu In sonme enbodi nents, a DP2 receptor antagoni st
compoun cal er a tinme period exceeding 15 m nutes, or 30

m nut es, [061'?5] InReME ’enf%dﬁlnéﬂ%uﬁ% Apl&ﬂ f&mPH oD diQlosd & hBRH ﬁcﬂl@drtes]tﬁe B&We?y or 1
day, or 2 days, or days, days, or 5 days, or 6 days, or 7 days, or

10 days of@rDHﬁecmmr angigori4t dmy[s)und to th8 skmyfer a GrealRdfadagis,, aorcfi2et thatyis, or 30

days, 4. nont hs or nont hs. ar no 5 nont hs .or

mont hs _dimgediBiEs utp, Pl e PR dFuBHHON pha TSR GTERIND! es ar e
i 11 ustr alohiRuadbdIeR-driclinindds sid-¢fRtsSihange 8sotikedha Rhdiens and net hods
described herein. Exams |le 1. To s ical formulation of a DP rece s tor

anta orfidgtinigisation of@ddP2 receptor antagonist compound.

[00176] Topical formulations include, but are not limited to, ointments, creams, lotions,

solutions, pastes, gels, sticks, liposomes, nanoparticles, patches, bandages and wound
dressings.

Creams and Lotions

[00177] Disclosed herein, in certain embodiments, is a topical formulation of a DP, receptor
antagonist compound wherein the topical formulation is in the form of a cream. In certain
instances, creams are semisolid (e.g., soft solid or thick liquid) formulations that include a
DP; receptor antagonist compound dispersed in an oil-in-water emulsion or a water-in-oil
emulsion. Disclosed herein, in certain embodiments, is a topical formulation of a DP,
receptor antagonist compound wherein the topical formulation is in the form of a lotion. In
certain instances, lotions are fluid emulsions (e.g., oil-in-water emulsions or a water-in-oil
emulsions). In some embodiments, the hydrophobic component of a lotion and/or cream is

derived from an animal (e.g., lanolin, cod liver oil, and ambergris), plant (¢.g., safflower oil,
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[ 00203] A topical formulation of a DP2 receptor antagonist conmpound is
prepared by m xing a DP2 receptor antagoni st conmpound with propyl ene

gl ycol, twenstumeissand water. In one aspect, the topicalPCrarspubatison

i ncludes a DP2 receptor antagonist conmpound (10 ng/nL) in a solution of 75%
propyl ene glycol, 15%transcutol, 10% water. Exams le 2: Lotion

formul ation of DP rece s tor anta oni st com sound H00204] A DP2recept or

ant agoni %g$tot eilyrecerit cilscaiionsesd wil mgnkadsn pd| palmigaie! 80, pabmmil ppagupeided.

Car bopol [ dy: t nd,: ol:y m ' | oW y
added t 6T sH, BLSREISEM hlled o MR STHACE) SLARH, B it Sl 7

adj ust edil)oorife@iOlein (aig,mipeiral il ad peadleum jBkam s e 3: Hdro el fornulation
of DP2 rece s tor anta onist com s oung [ 00205] ,Dgéreceptor glgt agoni st
conpound {178 dngyriaip dissapces [Qoms B¢ Agame avesh diryingc eife ) 08 dermaipledictb about
3200 M leaRUg CoRATYRIEL:. sS4l B8R BLELALA il difaketishhistifledn e

m xture. Adjust pHto § w t h phosphate buffer. Acid purified water to
bring t hentveht)rmed o H0OGsehdl . fofdammbiojggicad distaseb antanditicais opakgedizadrityithe a gel
IS formd.égxam e, 4: Stick formulation of DP rece s tor anta onist com
sound [ GO3BEIONRTHMASur e of nelted beeswax (300 g), cocoa butter (50 g),
par af fi ipfksen®) and lanolin (50 g) is added to a m xture of DP2receptor
ant agoni st conpound (50 g) and petrol atum (180 g?. The mxture is stirred
for 40 rdHZIdiselastddwtriadn icentan gubddimeBisars tepBal oprylaiian oflDB; redeptgr assay
[ 00207] The abjlity of compound t.qg- bind.to. th man,. DP2. rec or is
hosessed el st el R R Rs o) Mg s HEBS ™ Gl el | &

stabl y expr@ssitigeset@ihRans sdmisall praradcsties yshansadelt i bbdynM Hepes, 7.4
containing 1 mM DTT, l|lysed and  centrifuged at 75,000 xg to pellet the
menbr and§MPIRBIGERBprAR S1stnecs editapn ey drafe te v phars Thup wacfubforai ning 1
nv DTT e r 0X| r I: . Menbranes (2-10

| ug pr ofde%?tﬁ%%feﬁgﬁ%aygfrgéea%sn%ﬁcbog? %88%(%“%%&%\% e? bg}i %Sgeogm\;\il{l#yl nM [ 3H | 3G>2 and
test compwunwd in Assay Buffer (50 nM Hepes, 10 mM WMhCl2, 1 nM EDTA, plus or

i 0. 2% hum .al .bum n, H7.4) f 60. m nut .at t t .
The. r ead B AHES IR e £67 ) PEBIehrs Dr=OP6R OHPUAEHT tHaDRRFCERPC gl acs
fibre filt£onRl &oundMhetdih %&rto@katfsﬁnm&l RELHRIBHLHf & Pafe. 38 rtain

pol ythyl enim ne for 30 m nutes at roomtenperature then washed I n Was
Buf f er (iBQamdeb,Hepes cor@aib aMchitC0%pidlids An cprtaionndtanchapagsst arn@intiknte that

har vest i he filte | ates are washed 3 tinmes wth 1 m cold Wash Buffer
Chen. ar 1 @or 8Fat PG lrrieB R ol Gatlantin Cha oot dnd Bt HRBs 1y
r et ai ned;seful fdr@lcfrhitbRbReal Sisdl8ELsongifioRNclArfoagkal dy TR GPHidistirRemideRaill Mer) .
Specific binding is determ ned as total radioactive binding m nus

non- s pedhftirechinaslich servhas pretopi esenstingodver aces i wiopk they@soapplisde det er mi ned
usi ng GégpPad pri sm analysis of drug titration curves.

[00181] Disclosed herein, in certain embodiments, is a topical formulation of a DP; receptor
antagonist compound wherein the topical formulation is in the form of a gel. In certain
instances, gels are semisolid (or semi-rigid) systems consisting of dispersions of large
organic molecules dispersed in a liquid. In certain instances, gels are water-soluble and are
removed using warm water or saline. In certain instances, gels re-hydrate the skin and are
thus useful for dermatological diseases or conditions characterized by loss of moisture.
Sticks

[00182] Disclosed herein, in certain embodiments, is a topical formulation of a DP, receptor
antagonist compound wherein the topical formulation is in the form of a stick. In certain
instances, sticks are solid dosage forms that melt at body temperature. In some
embodiments, a stick comprises a wax, a polymer, a resin, dry solids fused into a firm mass,

and/or fused crystals. In some embodiments, a topical formulation of a DP, receptor
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Exanpl eg:iinclin assay [00208] The ability of a conmpound to bind to the
human DP1 receptor was eval uated via a radioligand nenbrane bi ndi ng assay
usi ng t hewDRb11gahss8t i ve synthetic |igand [ 3H BWAB68C. Pachams2010/83599

pl atel ets (Biological Specialty Corporation), were resuspended in 6 vol unes
of Hepes/HBSS buffer (10 nmM Hepes, 1 mM DTT in Hanks Bal anced Salt Sol ution
(HBSS)), lysed and centrifuged at 75,000 xg to pellet the nenbranes.

Menbr anedtagepist ¢aappsind iiadhe FPrmeastmiseenct fidr asgckpispased wat(d) Reatipg ny

pr ot ei n/ r | L ' ed | - pl at es
N oh 2 P PR A AR b P RGPS ind Ly BB LG 10
MMV Mh C1 Znolienndvy $E Asto plolids amid affowirs: tBerd%o havdein). resanid ahboadimonts pHopicd) for 60
mnutes at roomtenperature. The reactions .are term nated by rapid .

filtrat if%ﬁﬂ@ﬂﬁl%@ﬁﬁ"ﬁﬁa{%%l@iﬁ@%}%g%mm%dés 1 the g@%@ ik whepgan fhiestigl

pl at es NLEs ' 9 | 1 : ' - at om
Penper at oy e hen aaCrea s Bash By far P EE! M Rk e Bl SR 000

pri or toohdifyesstickgorndfter harvesting, the filter plates are washed 3 tines
with 1 m cold Wash Buffer th n.drlied. aEci ntilfél?nt i% thgln added to ?t%he

pl ates dNUSIIHA sPRGCBRE AR @ (Rt Gl FIE AL 2T er @I SnHEP RS RRPUBS 2
Packar d iJ aPe ¥t dFRRIck wheiiBIe)sticlOP@abidcs aRhdMhdBask $i.4161 8L doAshs bt al

radi oactive binding mnus non-specific binding in the presence of 101LI M BW

A868C. 1t08p¢erparaturiat Eyammiesdofinding rsap inphude gt ora o dimyitsidgo.0F axg..agls,
R e
2011/ 01485BGTd 1952 HeDfoBA 3% 9ckTahdreinkhe Rer@aphiséd d MeisBindWa0g(ieala Hasd a
Compou nqhaﬁ[i)fgctilvla{\éld%[f‘%e ellclidl\igion of moisture).
Patches
[00184] Disclosed herein, in certain embodiments, is a topical formulation of a DP; receptor
antagonist compound wherein the topical formulation is administered via a patch. In some
embodiments, a topical formulation disclosed herein is dissolved and/or dispersed in a
polymer or an adhesive. In some embodiments, a patch disclosed herein is constructed for
continuous, pulsatile, or on demand delivery of a DP; receptor antagonist compound.
Wound Dressings
[00185] Disclosed herein, in certain embodiments, is a topical formulation of a DP; receptor
antagonist compound wherein the topical formulation is administered with (or via) a wound
dressing. Wound dressings include, but are not limited to gauzes, transparent film dressings,
hydrogels, polyurethane foam dressings, hydrocolloids and alginates. In certain instances,
wound dressings (1) maintain moisture in the wound, (2) are semipermeable, (3) are
semiocclusive, (4) allow for autolytic debridement, (5) protect from external contaminants,
(6) absorb exuded fluids, and/or (7) allow for wound visualization.
Dermatological Excipients
[00186] Disclosed herein, in certain embodiments, is a topical formulation of a DP; receptor
antagonist compound wherein the topical formulation comprises a penetration enhancer.
Penetration enhancers include, but are not limited to, hyaluronidase (e.g., PH-20), sodium
lauryl sulfate, sodium laurate, polyoxyethylene-20-cetyl ether, laureth-9, sodium
dodecylsulfate, dioctyl sodium sulfosuccinate, polyoxyethylene-9-lauryl ether (PLE),
Tween 80, nonylphenoxypolyethylene (NP-POE), polysorbates, sodium glycocholate,
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[2'-(3 -B enzyl-1 - ethyl-ureidonethyl)-6-nethoxy-4'-trifluoronethyl-

bi phenyl -3-yl]-acetic acid A C {3 [2-tert-Butyl sul fanyl nethyl-4

- (2, 2- di wOlyit/qausspi onyl ami no) - phenoxy] - 4- net hoxy- phenyCI/ssacieniisoaci d A C
{2'-[ (N-cycl opr opanecar bonyl - N- et hyl - am no) - net hyl ] - 6- net hoxy-

4' -trifluoronethyl -bi phenyl -3 -yl} -acetic acid

sodium deoxycholate, sodium taurocholate, sodium taurodihydrofusidate, sodium
glycodihydrofusidate, oleic acid, caprylic acid, mono- and di-glycerides, lauric acids,
acylcholines, caprylic acids, acylcarnitines, sodium caprates, EDTA, citric acid, salicylates,
DMSO, decylmethyl sulfoxide, ethanol, isopropanol, propylene glycol, polyethylene glycol,
glycerol, propanediol, diethylene glycol monoethyl ether, and alkyl glycosides (e.g.,
dodecyl maltoside).

[00187] Disclosed herein, in certain embodiments, is a topical formulation of a DP; receptor
antagonist compound wherein the topical formulation comprises a gelling (or thickening)
agent. In some embodiments, a topical formulation disclosed herein further comprises from
about 0.1% to about 5%, more preferably from about 0.1% to about 3%, and most
preferably from about 0.25% to about 2%, of a gelling agent. In certain embodiments, the
viscosity of a topical formulation disclosed herein is in the range from about 100 to about
500,000 cP, about 100 cP to about 1,000 cP, about 500 ¢P to about 1500 cP, about 1000 cP
to about 3000 cP, about 2000 cP to about 8,000 cP, about 4,000 cP to about 10,000 cP,
about 10,000 cP to about 50,000 cP.

[00188] Suitable gelling agents for use in preparation of the gel topical formulation include,
but are not limited to, celluloses, cellulose derivatives, cellulose ethers (e.g.,
carboxymethylcellulose, ethylcellulose, hydroxyethylcellulose, hydroxymethylcellulose,
hydroxypropylmethylcellulose, hydroxypropylcellulose, methylcellulose), guar gum,
xanthan gum, locust bean gum, alginates (e.g., alginic acid), silicates, starch, tragacanth,
carboxyvinyl polymers, carrageenan, paraffin, petrolatum, acacia (gum arabic), agar,
aluminum magnesium silicate, sodium alginate, sodium stearate, bladderwrack, bentonite,
carbomer, carrageenan, carbopol, xanthan, cellulose, microcrystalline cellulose (MCC),
ceratonia, chondrus, dextrose, furcellaran, gelatin, ghatti gum, guar gum, hectorite, lactose,
sucrose, maltodextrin, mannitol, sorbitol, honey, maize starch, wheat starch, rice starch,
potato starch, gelatin, sterculia gum, polyethylene glycol (e.g. PEG 200-4500), gum
tragacanth, ethyl cellulose, ethylhydroxyethyl cellulose, ethylmethyl cellulose, methyl
cellulose, hydroxyethyl cellulose, hydroxyethylmethyl cellulose, hydroxypropyl cellulose,
poly(hydroxyethyl methacrylate), oxypolygelatin, pectin, polygeline, povidone, propylene
carbonate, methyl vinyl ether/maleic anhydride copolymer (PVM/MA), poly(methoxyethyl
methacrylate), poly(methoxyethoxyethyl methacrylate), hydroxypropyl cellulose,
hydroxypropylmethyl-cellulose (HPMC), sodium carboxymethyl-cellulose (CMC), silicon

dioxide, polyvinylpyrrolidone (PVP: povidone), or combinations thereof.
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A C[2 -[(Ncycl opropanecarbonyl - N-et hyl -am no) - met hy1] - 4' - (6- et hoxy-
pyridi n-3-y1)-6-net hoxy- bi phenyl -3-yl]-acetic acid A C (5- {2-

[ (N- benzyWwoxytizmbssayl - N- et hyl - am no) -net hyl ] -4- trifl ueconseiplo4zsheny! }
-pyridin-3-yl)-acetic acid AC

[00189] Gels include a single-phase or a two-phase system. A single-phase gel consists of
organic macromolecules distributed uniformly throughout a liquid in such a manner that no
apparent boundaries exist between the dispersed macromolecules and the liquid. Some
single-phase gels are prepared from synthetic macromolecules (e.g., carbomer) or from
natural gums, (e.g., tragacanth). In some embodiments, single-phase gels are generally
aqueous, but will also be made using alcohols and oils. Two-phase gels consist of a network
of small discrete particles.

[00190] Gels can also be classified as being hydrophobic or hydrophilic. In certain
embodiments, the base of a hydrophobic gel consists of a liquid paraffin with polyethylene
or fatty oils gelled with colloidal silica, or aluminum or zinc soaps. In contrast, the base of
hydrophobic gels usually consists of water, glycerol, or propylene glycol gelled with a
suitable gelling agent (e.g., tragacanth, starch, cellulose derivatives, carboxyvinylpolymers,
and magnesium-aluminum silicates).

[00191] Suitable agents for use in fomulations that are applied as liquids and gel upon
application to the skin into a film include but are not limited to polymers composed of
polyoxypropylene and polyoxyethylene that are known to form thermoreversible gels when
incorporated into aqueous solutions. These polymers have the ability to change from the
liquid state to the gel state at temperatures close to body temperature, therefore allowing
uscful formulations that are applied as gels and/or films to the affected area. Examples of
polymers that gel at body temperature and are used in gels and/or films described herein
include and are not limited to poloxamers (e.g., PLURONICS F68®, F88®, F108®, and
F127®, which are block copolymers of ethylene oxide and propylene oxide). The liquid
state-to-gel state phase transition is dependent on the polymer concentration and the
ingredients in the solution.

[00192] In some embodiments, the formulations and compositions disclosed herein are
administered as a dermal paint. As used herein, paints (also known as film formers) are
solutions comprised of a solvent, a monomer or polymer, an active agent, and optionally
one or more pharmaceutically-acceptable excipients. After application to a tissue, the
solvent evaporates leaving behind a thin coating comprised of the monomers or polymers,
and the active agent. The coating protects active agents and maintains them in an
immobilized state at the site of application. This decreases the amount of active agent which
may be lost and correspondingly increases the amount delivered to the affected area of the

skin of an individual. By way of non-limiting example, paints include collodions (e.g.
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{8- [(4-fluoro-benzenesul fonyl)-nethyl-amno]-6,7,8,9-tetrahydro- pyrido [3
,2-b] indol-5 -yl1l} -acetic acid A C Ramatroban B C A =less than 0.3
[tM B = woeatign4isian 0.3 [IiMbut less than 1 [LM C= gPeaiusSeomioadsod [ LM
Exanpl e 7: Rabbit Wund Heal i ng and Hvpertrophic Scar Mbddel [00210]

Fol | owi ng anesthesia, ear wounds are created in 10 young adult fenal e New
Zeal and rabbits, 4 wounds per ear on each ear for a total of 8 wounds per

ani mal . WgublgLalledione U8R). and selufgnsecompwiving sepdyrige siddxang eopolyacrisuchal
created i : } [ 1 1:CI O i 0 ensure
compl of sl SERE CERLALAEAS I GhES AR SITEIARERRAL BRI S Cound.
For t he diypeilulfosphirdtes aglicatiae the dthylicthet/bthan@nsolualon efafidneeplenviaf detdnd al

| ayer and, subsequent delay in. reepithelialization of the defect that

resul ts 3 Hn RYFDER- Sbeputiqes CAMRBHAE SHREAMEIS HOSHEIBAY Pl i s
consi derﬁ@&%ﬁg%@h@@@%&r DAL EbatiyOu et fon G AABIRNLinAL ned to

study the ear phase ater phas%a of wou heal ing. The early
t r eat nerthe grosupnking dbthe abdwhbnde dR3anmoenpol)meas.e treated with either the test

conpound fornul at ed a Q.05 - 5% by wej ght topical fornulation
(o ut | I ISHTE s i dheco el Tgh AP Ak g s PR PRGBS U Gehi ol e
f or mul atdpaRORITOUNAI ol linclpol gmerd) arf aifoa fr afflicki@ier dtar vest ed

on day 28 after woundi ng. e later treatnment group (n=15 rabbits, 120
wounds) agdhesive elm tecansiftdetediar¢aeof skive t est conpound fornul ated as a 0.05 -

1.5% t opj ormulation .(solutio cre ol nt t or..gel | acebo
Sty o Mgk DROBMGHER i BEh B Rl i R BhdEbLe P BL8§8P0,
11, 12, ab&ganidt dohpdd haieves tikdopibaldaymdticf dodiprivesndémglliciaEmotifentdre
wounds in each group are treated with active conpound and half are treated

with pl dBeBes. bEbER npblimicd ©, sai@radlrsiry ifogpadtdler petcrarseiavweg oflrelgider m  3M
and. dr esakBAReAbE GIANASH Aok bitd QYIS RGN SREABA!fBAd 8A HEREed

until the wound appears reepi I'zéd oh gross exam hat1 on. nds are
excl ud_echvbcmmcﬁ]mteysipalnh bil ehtersesdsamevil detosesqiilcne tecits] lakyi dbstagat i on or
necrosi s.

soybean oil esters, acetylated monoglycerides, ethoxylated glyceryl monostearate, hexyl
laurate, isohexyl laurate, isohexyl palmitate, isopropyl palmitate, methyl palmitate,
decyloleate, isodecyl oleate, hexadecyl stearate decyl stearate, isopropyl isostearate, methyl
isostearate, diisopropyl adipate, diisohexyl adipate, dihexyldecyl adipate, diisopropyl
sebacate, lauryl lactate, myristyl lactate, and cetyl lactate, oleyl myristate, oleyl stearate, and
oleyl oleate, pelargonic acid, lauric acid, myristic acid, palmitic acid, stearic acid, isostearic
acid, hydroxystearic acid, oleic acid, linoleic acid, ricinoleic acid, arachidic acid, behenic
acid, erucic acid, lauryl alcohol, myristyl alcohol, cetyl alcohol, hexadecyl alcohol, stearyl
alcohol, isostearyl alcohol, hydroxystearyl alcohol, oleyl alcohol, ricinoleyl alcohol,
behenyl alcohol, erucyl alcohol, 2-octyl dodecanyl alcohol, lanolin and lanolin derivatives,
beeswax, spermaceti, myristyl myristate, stearyl stearate, carnauba wax, candelilla wax,
lecithin, and cholesterol.

[00195] Disclosed herein, in certain embodiments, is a topical formulation of a DP; receptor
antagonist compound wherein the topical formulation comprises abrasives, absorbents,
anticaking agents, astringents, essential oils, fragrances, skin-conditioning agents, skin
healing agents, skin protectants (e.g., sunscreens, or ultraviolet light absorbers or scattering
agents), skin soothing agents, or combinations thereof.

[00196] Pharmaceutical topical formulations disclosed herein are formulated in any suitable

manner. Any suitable technique, carrier, and/or excipient is contemplated for use with the
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[00212] At the end of each study wounds are harvested with a 5-mm margin of
surroundi ng unwounded tissue. The scars are bisected and half of each wound
is fixed wo2dP6messsral - buf f ered fornmal dehyde, dehydr at e#tCTArsb@daesso? n
paraffin, cut in 4-[tmsections, and stained with Masson's trichrone or
sirrus red. The other half of each wound is flash frozen in liquid nitrogen
and stored for RNA extraction Hi stologic Analysis [00213] Light m croscopy
i's used Ry reseptaTiatagaekt eanpavadsdiselpend herrn thies agugimaey of Phastiaeruliedll i ng and

scar RS%%I?\FQQ% &15%%9&{5 Sﬂey&&&egeeﬁ%\gd% ALK A EDS o Ha%'n?e gf' a bl i nded

f ashi on ararret ers nmeasur enen s are anul ati on
ti ssue |1Pigamwt}thétemﬁ1 EddEetnmIglﬁta Muold iPdb Bghiiih€binghiyz 09 HnHoand, Inhu i,
cl osure. Each paraneter %%{ra&zsessed t ce..and (éhe results are avera ed.

[ 00214] @mgfﬁwé’ PR frEEST Mao hublishing €9.e Fattony Fenprybyaniag] 9&ét er m ned
as desCrL1’B@1‘1:halﬂ}’H|74;I a Laakhrne?n LAnEdscqilhlarmz§ u c%l g&?ge Fg% hpﬁgéi)’%%lzer The

val ues are determned twce by in’a blin the results
aver agedNevEXanpNeYS: 19&&;andb‘?}mlmdc@tmw Dayag Foong @st Dfigr DeloatieSistanist ancy and

Do oy redeeriei 0igh oS0 o) % EnRedhh b R E i Rl gsibrte > 20

appr oxi mad|Rkyy R&KewS 59 (QQ)O‘?PS’?Q S hadH afr@%@rehﬁm@éﬁ@@ﬁl@&l bylRer&ftavedkueki n is
mldly abraded then 2 nL of a 10 ng/niL solution of the test conpound in a

f or mul atdigphosotast ai ni ng 75% pr opyI ene gI ycoI 15% transcutol, 10%water is
appl i ed e abraded sk n ni si IS occlu ed for 24
e & o IR s ARa e, plinerdtal PorB BN g FrkEh i do i HFee o7

Pl asma saopd @$ tadud seanbdtivesn saeho ﬂab aBdiutZS%} bet%eﬁabloum Iheuwbsut 1096216]

Vi sual analysis of er therra edema or other dermal findings are recorded

prior td afcs%anﬁ@wmhttmbozm Yoq8r bieeqpaligytif 4 to St il igof HPPoRscRODY ai ze

pr ot ocol ndi cates no irritancy of the formulation.
The pl asna d%P %%%e%ﬁfélehggonr%lg%ag lg are recorded at 24 h. Exanple 9: Effects
of DP2 Awdshgoni st on Mucin Levels [00217] BALB/c mice were divided into

groups and acclimatized i.n cages for. 24 hours (da The_ caqntrol group
was expddHMItIYspicddisEeip g cpsdn e@ﬂ?%lﬁl%&s%ta@g@l&%%u@m%f § Pbaicseriah

unfil t ergd 6hSasRhiRad Weréi'ﬁﬁleft%lcﬁ tgﬁﬂlﬁaﬁ&?é’dnqinfs%r&ﬁﬁbr BlophMabc WRIS

di vided 1 nto groups and are admni stered conpound starting at day 1 and up
t o day ZIBera@utiddneatidinth hocartaoainseotar athawvagefédtive dor(tBALKY wnl$ d¢resded f or

1 e SO e KL AR GhSTLAER, (o, S O M Bkl Bl i
individual's health status and response to the drugs, and the judgment of the treating
physician.

[00199] In some embodiments, where a dermatological disease or condition does not
improve, a topical formulation disclosed herein is administered chronically (i.e., for an
extended period of time, including throughout the duration of the individual’s life). In some
embodiments, where a dermatological disease or condition does improve, a topical
formulation disclosed herein is given continuously; alternatively, the dose of active agent
being administered is temporarily reduced or temporarily suspended for a certain length of
time (i.e., a “drug holiday”). In some embodiments, a drug holiday lasts between 2 days and
1 year, including 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.

[00200] In some embodiments, where a dermatological disease or condition does improve, a
topical formulation disclosed herein is administered as a maintenance dose. In some
embodiments, where a dermatological disease or condition does improve, a topical

formulation disclosed herein is administered with reduced frequency or at a reduced dose.
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group received treatnment with DP2 receptor antagoni st 5-

{2-] (N-Benzyl oxycar bonyl - Net hyl -am no) - net hyl]-4-trifl uoronet hyl - phenyl } - py
ridin-3- ywp-20vietiezssaci d (Conpound 1; 10 ng/ kg qd), a seecmdsgelompspecei ved
treatnment with FLAP inhi bitor conpound H
(3-(3-(tert-butylthio)-1-(4-(6-nethoxypyridin-3-yl)benzyl)-5-((5-nmethylpyri
di n-2-y1) et hoxy) - 1Hi ndol - 2-y1) - 2, 2- di et hyl propanoi ¢ aci d) (30 ny/Kkg,
b.i.d.): 0@y Ingac @mbp@m@mb@ﬁomé@efpwdatﬂ%@ﬁ%wﬂ hgroihisforeHpcAder on of DP2

t P d H
" scept orihAAARSLe GRSk Ao AR Ry G PO gETPOUNS 1
ant agonlrsmpandmﬁlgéqﬂsu doiipouhd Memsetdhﬁ/eﬂwnbﬁrpeﬁbd Eﬂde&ﬂmgéBlrﬁmuﬁ&E,Lﬁr BOphi | s

and | ymhocytes present in BALF, Fi gure illustrates the effect of
conbi natTEHCEFOTd 1985 Qoo Pr GRPUGoR K Oélﬁ%loé oy ol v o5 2 dv

Pr esencey0f, gl 1of sSRALE or biliaffir 7 WRENEP T Ba ATBKI NGuyRDYSE ARGt he
effects of a conbinatio recept or antagoni stt conpound an a FLAP
i nhi bi toiays;(mﬁd)ulayis onzﬁda:ysnos&d@s; amtsi dayBAIrR mentbs ard¥linonthe or # neonthseor
conbi natg g ngﬁ’ ﬂk? (j? n]gound H reduced the amount of mnucin in
BALF more™PRgn ok Hodh Q?%rn Y4 one aspect, the effects of topical
adm ni stration of a DP2 receptor angagapiest. either alone or in combination
wi th a FLAP inhibitor conpound, to € skin has simlar effects (e.g., is
mechani 4602621 The felpeingedamples ipre idestrative eid seredmasnaiodhe seoge phthehe BALF.
Exampl e Mouse Epi e nsitization Model [00219] Using the
procedurf;éng 1 QRN meﬁhoéﬁgiﬁ 1%5?%8]16, "Internat. Inmunol., 2009, 21(1), pli7
mce ar qzﬁiﬂmstlh%bmmoaﬁﬂﬂithﬁl anBBL ré&déptormdddhist Campound 1X1 cnR) soaked

in either PBS or 1% oval bumn (Fractron VI) solution in PBS is placed on
t he expd&@Blskiqpicl fqrgadationiod a uzr@cqpéorwétaaomﬁt Wﬂ@én@lésl mHgprachPrBEEngsi ve

<7 opl SRR et N A AR o R B DL B S BB (e

total senpdd, |thatdpmal fremiutation chudéaytSDPsz@ptdr@etagamet cmnipomda k0 mp@ilviah, then
the 7 day patch tocol is repe d followed by a second 2 week interval
and t herf Sé?LP r°<fp7 9 QPﬂﬁ?%%ly&ﬁo?%éqani‘%“@alr(Wévd‘ t&ut. One day fol | owing the

| ast of E%él@rzeﬁoﬁﬁﬁ'%ltduﬁaﬁin?BFDgwcegmr Mggdﬂla%gﬁ{@uﬁacri ficed, serum
and pat rally ei ther with

vehi cl e [60204}i A BPa rdoPRtormitagmomit sompowpbUn ) nsrmu@ﬂlediaeoldimeyn 85 md) ume

second a r Ltizatio ri ods kin is ex

i st ol oghidrnaail ST ar EoieRE dngeehenbereravar e il B RN R e ecy
of a DP3hEeGiRobs mPltuNtRe ik filre QMR IRV olg: i§8RLIXBRS 1900 HBRVIRE At OpiC
Dermatitis WD 2011/ 014588PCT/ US2010/ 043599 [ 00220] The protocol descri bed
i n Nutt iurified water. Vet Dermatol ., 2009, 20(3), 191-198 was followed with
m)dlflcaélon , = extent and

severit - ated to receive

ei t her V[emsq I IBPﬁ@&dpterﬁtagbmdtrddﬂl}ﬁ)Qh&I(] smrg)(wbnzyllaﬁccﬂ@c {‘noghpy @hd @B/cariis preay .

Ani mal s receive two sprays from 10 cm di stance once for 28 days. The

ar ea t r eddedito 2oy 0l ofpamrityd welsr slovply i Pluonig & 18 g)slatol t8¢ act i on
d |
Concent (AR BS Ao £)7.0 S (RbHALEb Aler A pirg EPGIR B B RO TolihgtoP, Do ™

day 28. 4B0amisifendly, a&fﬁrdamlrmf(dmpm&)laenba gelh@forﬁhadla oni st Com sound on the
_ 1 00221 Th| s Sl doubl - bl'i nd,

Fety, efflcacy and

tol erabi bdzbéj A’frmﬁtu%é)d% rﬁa{édybe@@piﬂ (@@0 EF%oEP(SOag)t AaMminS 24 B) 4dwe

treatrrent of subjects with atopic dermatitis.
lanolin (50 g) is added to a mixture of DP; receptor antagonist compound (50 g) and
petrolatum (180 g). The mixture is stirred for 40 minutes and poured into molds.

Example 5: DP,/CRTH?2 binding assay

[00207] The ability of a compound to bind to the human DP; receptor is assessed via a
radioligand binding assay using ["H]PGD,. HEK293 cells stably expressing recombinant
human DP; are resuspended in 10 mM Hepes, 7.4 containing 1 mM DTT, lysed and
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[ 00222] Subjects are to read and sign an informed consent agreenent and
must be willing to conply with the protocol. Exclusion criteria include a
di agnosi swof20am1assat e system c ill ness; suspected viral pCrarsg@alio/oe3s99
bacterial infection of the skin; severe hepatic disease or renal

i mpairnment; systemc treatnment within the preceding thirty days and topica
treatnent within the recedigg 30 days. Pregnant or |actating wonen are

excl udedeatidugasisd 8PV &hite pellsé Hicigm v@nﬁhamembganeﬁawewsa@tﬁqm 1@d
t t o
orm of T HARDLE0ARGS Fiv BT THPlooRBLRHAEL aﬁo@%@%@%@i sk ar e

pat i ent sSMambianed (2A1 Cag pi;ot«ih/axgzﬂi@smdnaib@mdan Qéermltplaueswhxaslad\/l P, and

eval uati on of seven di sease sjgns are ra dom II cated t pl acebo group
and a dri&y CPW@%‘%@&“Q’%‘%%BP&%%@@ P ddenss.d W%@ ?é‘él\’lrpé?l?gpﬂ?la%%@)nuﬁhe
seven di (ﬁ@%%%nﬁh%@ﬁm( élﬂﬁﬁl i ?FM Mor 86 HihdiGs at‘%{’)é(ﬁﬂﬂé%ﬂgerat‘ukec HRR kel fos 2

vesi cl es, papul es, excoriation) are each given a ranking using a
f our - pmtnﬂmma:tadi by reephxt ﬁlttan@ﬁ)throngh Wh(aﬂn)lqn G’Bﬂbglaasseﬁt(rﬁ YiltanplagevBredil(e8) . The

di sease severity is er m,ned the. total score t he seven cl.inica

a1 one viesw e Satgh BT e el ERini0: facDagdies 8 ondHe TP rRBr g

treat ed \UsQLPin WasH BEffer @OmIMIHARE0M §1 Nati o1 79f) prioPR2hrRGERE. A fr@nt agoni st
conmpound fornulated to an appropriate concentration of between 0.05 to 1.5%

by wei gHtarvastizg, ¢hd fﬁalit@ranllatys ge ovaphaslol emanwith dfrel qodp Wrsh Budlierribica diiodh
( SO! uti ’1nt1cifae1,a mlt% ggggpot thf: ﬁlag Ca%nd the %Fi{)?agt?\ggltreeﬁ?eé%nrtﬁg F yeithe same

t opl cal OI’ mul a Irve receil V%rs 1%’ eat nent once
dai |y f afeteldithd)on aPdcRatdpUoaat (Pefkin BlR&@S. SpoVieicibigidPRIdeximiicg ay totfl% of
the body surface on the basis of |ocation, extent of |nvolvenent and

severi t yadpaciivghinding wayrman-specifis bindedn die Ripeneaei! 0 WMHRED:- dE o fivest

axi || ae. i qﬂﬁﬂgﬂ Q ys 3, 7 and 14.
[ 00224] éF?%%gﬁ?gﬁfses§%¥ﬁﬁ§k%iMﬁgggéh di g%%g%éﬁaﬁg (infiltration,
scal i ng, Eenyplo6rBP, biwdiegiagsagat i on, vesicles, papul es, and excoriation) are

each given a ranking using the f 0 scal The prinar i cacy
eval uat i BRI Ths 2084y Bﬁaf%p@ﬁ%@ﬁa dﬂgﬁ{*?fﬁ QE} rofEpion wenev 1%%4 VBdyer t y

score %Hﬁ%ﬂld%erﬂﬁﬁéﬁe BindihgRth Jlfkmgﬁﬁsn@gwga% sPhihtineligidg treatnent is
al so assessed by the investigator at based” on overall inprovenent
usi ng tr[éHIEHWIA(BﬁBGgP@kad bumai platebals (Hl))iogwﬂb&pdcarhy ((diporag«nt)dWQ@) fair (4),
poor (5), no effec 6 r atl ts sel f
assessnéﬁ%SBﬂ“¥ﬂ§1% &%%k§ §ﬂ§§§§bﬁé%aﬂg @méﬁJﬂgéﬁﬁan Pication,
lack of mificed 30K SB%bh'('HBSB))SKﬂs&i ariaaéeh@fﬂlgedad%dslooa&gttb gall@fitge | ndi vi dual l'y
al so provide an assessnment of efficacy based on: excellent (1), ?ood (2),
fair (3)merabrapeoMomubrandsoozespusnsadesiatipes Hins tavifsoti sppredmdishc 2 med

her ei n i t t| S changes
cuggest d0El s MHELAR Y By M CRAE AP e B BRI BRER AR e
spirit gid]BWR6EE aadl tdshécmmRpliic AkQBuEig (SCoNe Heped, men@ﬂp&ﬁ@Edl M TS
The section headi ngs useq herein are for organizational purposes only and
are not E%T%epl%ﬁ%lﬁli%(@-za/s hpmap seryp albienigyphlecd) fped winvdessd rotsed.  CLAI MBS
WHAT | S or

ant agoni ST SAE G e Oy BOAERnd QLB P ORI Bl CAARS

provi de fane Gitot pftene‘s Tlrerfdwtrplalt@twae\ prepaaked inge$3% pbledyleramfrel foy 3@mpatiesh or

wound dressin wher ei the t I ion is su
admi ni st RO RRSTAIS g W qufggé %mﬁ%ﬁ&#c% E\fgﬂﬂﬁwﬁﬂ BPIF clai m

1, wher g} RafvR&iddPA RPHAYORN ?tthb $ilter ﬁ@féﬁ’@f&f\gash@d’ B Bighds R ST hipesidnga@f Formul a
(I) pharnaceutlcally acceptabl e salt, pharnaceutically acceptable

sol vat eBuféar tinadiredgS¢ihellano s then added to the plates and the radioactivity retained on the

filters is determined on a Packard TopCount (Perkin Elmer). Specific binding is determined
as total radioactive binding minus non-specific binding in the presence of 10 uM BW
A868C. ICsps were determined using GraphPad prism analysis of drug titration curves.
[00209] Representative data for compounds tested in Example 5 and Example 6 is presented

in the following table.
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R2 Formula (1) wherein, R4 is H halogen, -CN, -CH C, -Calkyl,

C, - 4al koxy, C, -CAfl uoroal kyl, d CAfl uoroal koxy, or C -C4dheteroal kyl; R5 is
H, hal ogew 20011458802, -OH, -OR13, -SR12, -S(=0)R12, - SPEO)UBRLB/043599
NHS(=0) 2R12, -C(=0)R12, -0C(=0)R12, -CO2R13, -002R13, -CH(R13)2, -

N(R13) 2, -C(=0)N(R13)2, -0C(=0)N(R13)2, -NHC(=0)NH(R13), -NHC(=0)R12, -

NHC( =0) 0R12 -C(OH) (R13) 2, -Cl-Coeal kyl, C, -Co6fluoroal kyl, O Cofl uoroal koxy,
G - Ceal kTﬁWe loReIGeS‘ﬂEﬁ‘éY"eB@&?gt%l Dagd "R5 i s C3-G Ocycl oal kyl , a substituted
or unsubstTtuted—CZ2-Cnheter U(.,y(.,l oal Kyl , d substituted or LH :Ll]lbpi d
phenyl, |a substltut ed or uns(ﬂompomnﬂed napht hyl , a subst

unsubst i fruted—one ’["' . e UH thstHtuted—or uHaub\ti“Mt ed

bi cyclic F[gt@r T g ﬁliPrP?t ﬂé‘@@e@ﬂﬁég“‘?]@ﬂl@ﬂ)m@@%n R5 AS subgtitiuted
with 1 ar_2 R21 groups: bp;@epg -Eyllceatieyaid c3- ceeycel oal kyl
- CH2O Ci |- CA3l keyairt-Butpipifand mistyl-#t@ edirethyhpuipdenylamiad)-pheny) ) | C
- CH( CH3)|- 0- ( subst i phtmedypd-retbodysphanytiedephecigl ), - C(CHB) 2-0- (substift ut ed
or unsubst{tiNed cpipesancarbdasEOCHRy (-Sbis§-ntcttydldo-aicthuxgubst i § ut ed %henyl )
-0G - 44l kyl, -0- @H%ﬂh@f&%thﬁ%mng)r 3@[}5%‘&& tidt ed phenyl )’
- 0- CH( CH ﬁg@ g lrﬁﬂd C%OMSN%%A im 6-cthRGRTL- Lﬁal Kyl
e, CHZ, (IS RGeS

C
ackll Y
of R 19 subabr e R TR R i E T AP ]
gr oups; uorornet eny -pyridin-3-yl)-acetic aci
{8-[(4-ﬂuor0-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 7: Rabbit Wound Healing and Hypertrophic Scar Model

[00210] Following anesthesia, ear wounds are created in 10 young adult female New Zealand
rabbits, 4 wounds per ear on each ear for a total of 8 wounds per animal. Wounds were
created using a 7-mm biopsy punch with the wound created to go to bare cartilage. A
dissecting microscope is used to ensure complete removal of the epidermis, dermis and
perichondrium in each wound. For the hypertrophic scar model, it is the removal of the
perichondrial layer and subsequent delay in reepithelialization of the defect that results in
the elevated scar. Each wound heals independently and is considered a separate sample.
[00211] Two treatment groups are examined to study the early phase and a later phase of
wound healing. The early treatment group (n=15 rabbits, 120 wounds) are treated with
either the test compound formulated as a 0.05 - 1.5% by weight topical formulation
(solution, cream, ointment or gel) or placebo using the topical vehicle formulation post-
wounding on days 0, 1, 2, 3,4, 5, 6 and 7 and harvested on day 28 after wounding. The later
treatment group (n=15 rabbits, 120 wounds) are treated with either the test compound
formulated as a 0.05 - 1.5% topical formulation (solution, cream, ointment or gel) or
placebo using the topical vehicle formulation post-wounding on days 7, 8,9, 10, 11, 12, 13
and 14 and harvested on day 28 after wounding. Half of the wounds in each group are
treated with active compound and half are treated with placebo. Each wound is covered with
a sterile dressing (Tegaderm; 3M) and dressings are changed daily following each treatment
and as needed until the wound appears reepithelialized on gross examination. Wounds are

excluded from analysis if there is evidence of infection, desiccation or necrosis.
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each R21 is independently selected from hal ogen, -OH, -0Cl-Cal kyl, Cl1-
C4al kyl, and -CF3; R16 is Hor C-C4alkyl; R' is G -C4al kyl,

C - CAf | uowvoabkiydi4s8sr C3- Cocycl oal kyl; R12 is G - C4al kyl pcTivsehetzspoal kyl ,
or Ci -CAfluoroal kyl; each R13 is independently selected fromH, G -C4alkyl,
G - Cdheteroal kyl, and Cl- CAfluoroal kyl. 3. The topical fornulation of
claim1, wherein the DP2 antagonist is ramatroban, AMG 009, AMG 853,
Conpound02a2] it theeubeioesh wtrdy Azpndsare hagpsied 5/ith aZPEYgmar RS WEBNAARRY- 006,

A oy RO 53880, DA O P RS 05

[ 2' - ( 3- Beiffeyct-fdrredlbytyday dshgidmmeidhyhbedaedet proxaffind cut in 4-pum sections, and stained
E gl ]E I2u;) ;v?{tm %{]@g%ﬂngs:ﬂ?ggq%erﬂzts@&s rg' e"l%{eg)tl?e(irlhalf of each wound is flash frozen in liquid

di met hyl;ips zBHXkﬁ&lRQkD@@@Qﬂ%%Ln4 met hoxy-phenyl } -acetic acid, TM30642,
TMB0643, TM30089, TM27632, and TM3170,
{2'- [(NJﬂyUqucﬂpabsmarbonyl Net hyl - am no) - met hy1] - 6- net hoxy-4' -trifl uorone

t hyl - bi ph t
[ (R cycl BT g R RosEhyIaiiapehing 1etsn 80 SASERe s MR- 3- y1) -
- et hoﬁiéaf?ﬁ%)ﬂﬁfﬁé&r BypétttophGQtd et witPa calibrated lens reticle in a blinded

{2-[ (N-benzyl oxycar bonyl - N-et hyl -am no) - nethyl]-4-trifl uoronethyl - phenyl}
-pyridi rfasju%)W@mhegh@g;p@amgﬁers Relevant measurements are granulation tissue ingrowth

84(4-fl b | f 3
L2 b B EPERAET o PR G o I Rl b R R P E e
phar mac autideGaldlte Regerablv®agadl vate, or prodrug thereof. 4. The topica

formul ati on of any one of clains 1-3, wherein the topical fornulation is
used in lﬂwylt%abymﬁfow PATRSE ableaisan HleTapion dpsien de detersingst dsdeaenibeddivn

D2- nedi gt e s e n .
For ml atr'ot Br- O a2 e 2r 0 oS IrR TP AR et bRk B o
prostagHﬂmMemﬁﬁﬂmﬁﬁddakﬁémﬂ@mnahgdjsease or condition is scarring, a bum
der mal nu0|n05|s an |nnune dlsease or condltlon affectlno the skln a
dermal g plg i sill ode fepnacute inrifg :
Condltlqgnoﬁnﬁﬁﬁ%nﬁ@hhnﬁpEh@%@@. dlsease or condltlon a Th2 Iynphocyte
medi at ed—dl sease or conadfrtton, an infection or conbi nati ons t her eof
[00215] Male Sprague Dawley Rats (n =3 per group) are shaved on the back such that

approximately 20% of the body area surface is exposed. The shaved skin is mildly abraded
then 2 mL of a 10 mg/mL solution of the test compound in a formulation containing 75%
propylene glycol, 15% transcutol, 10% water is applied to the abraded skin. The site of
administration is occluded for 24 hours after which time the skin is cleansed of excess
material (if any). Plasma samples are drawn from each rat at 2, 4, 24 and 72 hours.

[00216] Visual analysis of erythema, edema or other dermal findings are recorded prior to
dosing then at 24, 48 and 72 hours. Scoring follows a Draize protocol. A Draize score of
zero indicates no irritancy of the formulation. The plasma levels of the compounds are
recorded at 24 h.

Example 9: Effects of DP2 Antagonist on Mucin Levels

[00217] BALB/c mice were divided into groups and acclimatized in cages for 24 hours (day
0). The control group was exposed to air and the test group was exposed to smoke from
seven unfiltered cigarettes per day for 8 days (day 1 to day 8). Mice were divided into
groups and are administered compound starting at day 1 and up to day 13. On day 14,
bronchoalveolar lavage fluid (BALF) is tested for influx of cells, cytokines, chemokines

(e.g., KC, MIP-2, IL-6), mucin, and/or proteins. Lung histology is also examined. One
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6. The topical fornulation of claim4, wherein the prostaglandin

D2- dependent or prostagl andi n D2-nedi ated dernal di sease or condition is
at opi ¢ dewombidigissal | ergic dermatitis, bull ous di sordePsT/usedlvagesnvses,
psoriasis, psoriatic |lesions, contact dermatitis, eczemm, urticaria,
rosacea, hypertrophic scarring, keloid scar formation, scleroderng,

Folliculitis kel oidalis nuchae, Kawasaki D sease, S ogren-Larsso Syndrone,
G over ' SrliseseEcd Eeatment wids BPe eccBping anfaeanis Ad Y- Benztslowy caibemil Nt degr ee

bum a f t.h . . i 018, | .ar.. ker i u us
col | oar RS ot ARG T B0 2 SRS RS OB ourB BT S e
1- 3, whangkp qtij)a stapidarbuf @eeiutdireanmentswitis EDAPrinkibeort coagionrdH (BGF(3-(tert-
dermatitis, ecze psqQriasi s, Qr cutaneo muci nosi s. 8 . The topjcal

For mul atOHIE i REor By g sk i B e en Bt D meg Rt Akt on | s
used for; o1_eaSI Ng; LD ty; I - the topi cal
f or mul atl%l%ﬁc%fﬁzhz;&g%gﬁ %@OQ%%CI%,@%%%&I%% ﬁg&l%%pti ca fugrr%uell‘;a%ai on is
used i n ttdagn¢nt eathnecrmtonatipmenfdMtirocepaft ahtagbmistgCompaundentiflime/kgmqd)head

treatne . pr.eventi on of ash ip.a.manmmal, in the treatnent or
prevent iq:tc}rﬁo%frﬁ]él?{ioﬁ C?W?Mﬁ%’ﬁlgﬂ% E‘l'aamral . 10. The topical formulation of
any one g8l Figiilie li@ustﬁé’f&@"ﬂ%' drrdcher Ibpplieeﬂitorf aﬁﬂ’td@éh@%ﬂ A1 FISAR §6bition bhe

treatment or prevention of blisters, redness, swelling, scabbi g&u scal i ng,

or conbithaniwbe df thetrleesils,insutophilsraal lymhocy®seresept in A KD r Riguse 2 dhusghtcany one
of clai 1-10, ~further .comprisin second.thera .C ent. .12, Use of a
op2”r ecdli STLRE ABhPEr GO R R o R BRRiY RS FREPRBER LIS o der el

di sease mescaoNélithi@n in BARAFTBNMNBlsubchdonid Biokise ndfus€maten th cffebebehn the DP2
receptor ant,&%oni st _conpound is in a formsuitable for_ topical
adni ni steeabinstion8f o P2 spqeptos pntgeonisheampoyad andwFLAR igibiergompeanden c| aj m

13, wher.gj r. i S condj | i I - endent
o pr oSt et e B B i g o el R rnd o el 398 R L

cl ai m 1H esductdihmatdunwdtanadinirt BAL#anoreltha celmsempsundaielict Iroend sspsear ri ng,
a bum dermal nucinosis, .an i mune dji sease or condition affecting the skin;
a der mtﬁ%?%?qt% ER A %ﬂ%ﬁeﬁp&% o cHRTTARIRTdf sease or
condi ti QRmifnation with a FLAP inhibitor compound, to the skin has similar effects (c.g., is

mechanistically expected to) in dermal tissues as observed in the BALF.

Example 10: Mouse Epicutaneous Sensitization Model

[00219] Using the procedure described in Boechme et al, Internat. Immunol., 2009, 21(1), p1-
17 mice are anaesthetized and the dorsal skin shaved. Gauze ( 1X1 cm”) soaked in either
PBS or 1% ovalbumin (Fraction VI) solution in PBS is placed on the exposed skin surface.
The gauze is held in place using a bioocclusive dressing ( e.g. IV3000 MPV transparent
dressing) and after 3 days the gauze is replaced with a fresh gauze patch kept in place for 4
days such that the total sensitization period is 7 days. The mice have a 2 week interval, then
the 7 day patch protocol is repeated followed by a second 2 week interval and then a third 7
day patch protocol is carried out. One day following the last of the three sensitizations (day
50) the mice are sacrificed, serum and patched skin collected for analysis. Mice are dosed
orally either with vehicle or with a DP2 antagonist compound in vehicle daily during the
second and third sensitization periods. The patched skin is examined by histology, mRNA
and for cytokine and chemokine levels.

Example 11: Effect of a DP, Receptor Antagonist Compound on the Treatment of

Canine Atopic Dermatitis
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illness; suspected viral, fungal or bacterial infection of the skin; severe hepatic disease or
renal impairment; systemic treatment within the preceding thirty days and topical treatment
within the preceding 30 days. Pregnant or lactating women are excluded and women 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.

[00223] Two hundred patients with clinically diagnosed atopic dermatitis based on the
evaluation of seven disecase signs are randomly allocated to a placebo group and a drug-
treated group (randomized 5:3 to drug treatment:placebo). The seven disease signs
(infiltration, scaling, erythema, lichenification, vesicles, papules, and excoriation) are each
given a ranking using a four-point scale: absent (0), mild (1), moderate (2) and severe (3).
The disease severity is determined by the total score for the seven clinical signs with a score
> 6 being required for study enrollment. The drug treated group receive a dermal
administration of a DP, receptor antagonist compound formulated to an appropriate
concentration of between 0.05 to 1.5% by weight in a clinically acceptable and safe topical
formulation (solution, cream, ointment or gel). The placebo group receive the same topical
formulation absent the active drug. Patients receive treatment once daily for 14 days with
the treatment areas covering approximately 15% of the body surface on the basis of
location, extent of involvement and severity of signs. Treatment is excluded on the face,

hands, groin or axillae. Follow up study visits are scheduled for days 3, 7 and 14.
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[00224] Clinical Assessment . The seven disease signs (infiltration, scaling, erythema,
lichenification, vesicles, papules, and excoriation) are each given a ranking using the four-
point scale. The primary efficacy evaluation is based on the change from the baseline in the
total severity score measured on days 3, 7 and 14. The efficacy of the drug treatment is also
assessed by the investigator at day 14 based on overall improvement using the following
scale: cleared (1), excellent (2), good (3), fair (4), poor (5), no effect (6), exacerbated (7).
Patients also provide a self assessment on the final visit answering questions on: ease of
application, lack of odor, and feeling on skin. Patients and investigators individually also
provide an assessment of efficacy based on: excellent (1), good (2), fair (3), or poor (4).
[00225] The examples and embodiments described herein are for illustrative purposes and
various modifications or changes suggested to persons skilled in the art are to be included
within the spirit and purview of this application and scope of the appended claims. The
section headings used herein are for organizational purposes only and are not to be

construed as limiting the subject matter described.
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CLAIMS

WHAT IS CLAIMED IS:

1.

A topical formulation comprising a DP; receptor antagonist and at least one
pharmaceutically acceptable excipient to provide an ointment, cream, lotion, paste,
gel, stick, a film, a patch or wound dressing, wherein the topical formulation is
suitable for administration to the skin of a mammal.

The topical formulation of claim 1, wherein the DP, antagonist is a compound
having the structure of Formula (I), pharmaceutically acceptable salt,

pharmaceutically acceptable solvates, or prodrug thereof:

Formula (1)

wherein,

RYis H, halogen, -CN, -OH, C;-Cjalkyl, C;-Cjalkoxy, C;-Casfluoroalkyl, C;-
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;-
Csfluoroalkoxy, C,-Csalkoxy, or Ci-Cgheteroalkyl;

or R°is C;-Cypeycloalkyl, a substituted or unsubstituted C,-Cigheterocycloalkyl, 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
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
unsubstituted phenyl), -OC,-Cjalkyl, —O-CH,-(substituted or unsubstituted

-53-



WO 2011/014588 PCT/US2010/043599

phenyl), ~O-CH(CH3)-(substituted or unsubstituted phenyl), -NR'°C;-Calkyl, —
NR'-CH,-(substituted or unsubstituted phenyl), or -NR '°-CH(CH3)-(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-
Caalkyl, and -CF3;
R'®is H or C,-Caalkyl;
R s C,-Caalkyl, C;-Cyfluoroalkyl, or C5-Cgeycloalkyl;
RZis C,-Caalkyl, C;-Csheteroalkyl, or C,-Cafluoroalkyl;
each R is independently selected from H, C;-Caalkyl, C,-Csheteroalkyl, and C;-
Cafluoroalkyl.
The topical formulation of claim 1, wherein the DP, antagonist is ramatroban, AMG
009, AMG 853, Compound 14 of WO 09/085177, AZD1981, AZD8075, AZD5985,
ARRY-005, ARRY-006, ARRY-063, ODC9101 (OC459), OC499, OC1768,
0C2125, OC2184, QAV680, MLN6095, ACT-129968, ADC3680, SAR398171,
S555739, AP768, [2'-(3-Benzyl-1-cthyl-ureidomethyl)-6-methoxy-4'-
trifluoromethyl-biphenyl-3-yl]-acetic acid, {3-[2-tert-Butylsulfanylmethyl-4-(2,2-
dimethyl-propionylamino)-phenoxy]-4-methoxy-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-cthyl-amino)-
methyl]-4-trifluoromethyl-phenyl } -pyridin-3-yl)-acetic acid, or {8-[(4-fluoro-
benzenesulfonyl)-methyl-amino]-6,7,8,9-tetrahydro-pyrido[3,2-b]Jindol-5-yl } -acetic
acid, or a pharmaceutically acceptable salt, pharmaceutically acceptable solvate, or
prodrug thereof.
The topical formulation of any one of claims 1-3, wherein the topical formulation is
used in the treatment of a prostaglandin D,-dependent or prostaglandin D,-mediated
dermal disease or condition in a mammal.
The topical formulation of claim 4, wherein the prostaglandin D,-dependent or
prostaglandin D,-mediated dermal disease or condition is scarring, a burn, dermal
mucinosis, an immune disease or condition affecting the skin; a dermal proliferative

disease or condition; an inflammatory disease or condition; a mast cell mediated
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10.

11.

12.

13.

14.

15.

disease or condition; a Th2 lymphocyte mediated disease or condition; an infection
or combinations thereof.

The topical formulation of claim 4, wherein the prostaglandin D,-dependent or
prostaglandin D,-mediated dermal disease or condition is atopic dermatitis, allergic
dermatitis, bullous disorders, collagenoses, psoriasis, psoriatic lesions, contact
dermatitis, eczema, urticaria, rosacea, hypertrophic scarring, keloid scar formation,
scleroderma, Folliculitis keloidalis nuchae, Kawasaki Disease, Sjogren-Larsso
Syndrome, Grover’s disease, a first degree burn, a second degree burn, a third
degree burn, a fourth degree burn, cutaneous mucinosis, solar keratosis, squamous
cell carcinoma or melanoma.

The topical formulation of any one of claims 1-3, wherein the topical formulation is
used in the treatment of dermatitis, eczema, psoriasis, or cutaneous mucinosis.

The topical formulation of any one of claims 1-3, wherein the topical formulation is
used for decreasing dermal mucin concentrations in a mammal.

The topical formulation of any one of claims 1-3, wherein the topical formulation is
used in the treatment or prevention of itching in a mammal, in the treatment or
prevention of a rash in a mammal, in the treatment or prevention of skin
inflammation in a mammal.

The topical formulation of any one of claims 1-3, wherein the topical formulation is
used in the treatment or prevention of blisters, redness, swelling, scabbing, scaling,
or combinations thereof in a mammal.

The topical formulation of any one of claims 1-10, further comprising a second
therapeutic agent.

Use of a DP; receptor antagonist compound in the treatment or prevention of a
dermal disease or condition in a mammal.

The use of claim 12, wherein the DP, receptor antagonist compound is in a form
suitable for topical administration to the skin of a mammal.

The use of claim 12 or claim 13, wherein the dermal disease or condition is a
prostaglandin D,-dependent or prostaglandin D,-mediated dermal disease or
condition.

The use of claim 12 or claim 13, wherein the dermal disease or condition is scarring,
a burn, dermal mucinosis, an immune disease or condition affecting the skin; a

dermal proliferative disease or condition; an inflammatory disease or condition; a

-55-



WO 2011/014588 PCT/US2010/043599

16.

17.

18.

19.

20.

21.
22.

23.

mast cell mediated disease or condition; a Th2 lymphocyte mediated disease or
condition; an infection or combinations thereof.

The use of claim 12 or claim 13, wherein the dermal disease or condition is atopic
dermatitis, allergic dermatitis, bullous disorders, collagenoses, psoriasis, psoriatic
lesions, contact dermatitis, eczema, urticaria, rosacea, hypertrophic scarring, keloid
scar formation, scleroderma, Folliculitis keloidalis nuchae, Kawasaki Disecase,
Sjogren-Larsso Syndrome, Grover’s disease, a first degree burn, a second degree
burn, a third degree burn, a fourth degree burn, cutaneous mucinosis, solar keratosis,
squamous cell carcinoma or melanoma.

The use of claim 12 or claim 13, wherein the dermal disease or condition is
dermatitis, eczema, psoriasis, or cutaneous mucinosis.

The use of claim 12 or claim 13, wherein the DP, receptor antagonist compound is
used for decreasing dermal mucin concentrations in a mammal.

The use of claim 12 or claim 13, wherein the DP; receptor antagonist compound is
used in treatment or prevention of itching in a mammal, in the treatment or
prevention of a rash in a mammal, in the treatment or prevention of skin
inflammation in a mammal.

The use of claim 12 or claim 13, wherein the DP; receptor antagonist compound is
used in treatment or prevention of blisters, redness, swelling, scabbing, scaling, or
combinations thereof in a mammal.

The use of any one of claims 12-20, further comprising a second therapeutic agent.
The use of claim 21, wherein the second therapeutic agent is an antibiotic, anti-
fungal agent, steroid anti-inflammatory agent, non-steroidal anti-inflammatory
agent, antihistamine, antiviral agent, mast cell stabilizer, cyclosporine, or a
leukotriene modulator.

The use of claim 21, 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.
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