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The body's innate cascade is activated soon after invasion by a foreign
pathogen begins. Leukocytes (neutrophils, eosinophils, basophils, monocytes, and
macrophages) are attracted to the site of infection in an attempt to eliminate the foreign
pathogen through phagocytosis. Leukocytes and some affected tissue cells are activated
by the pathogens to synthesize and release proinflammatory cytokines such as IL-1p, IL-
3, IL-5, IL-6, IL-8, TNF-a (tumor necrosis factor-a), GM-CSF (granulocyte-macrophage
colony-stimulating factor), and MCP-1 (monocyte chemotactic protein-1). These

released cytokines then further attract more immune cells to the infected site, amplifying
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It is known that certain glucocorticoids have a greater potential for elevating
intraocular pressure ("IOP") than other compounds in this class. For example, it is
known that prednisolone, which is a very potent ocular anti-inflammatory agent, has a
greater tendency to elevate JOP than fluorometholone, which has moderate ocular anti-
inflammatory activity. It is also known that the risk of IOP elevations associated with

the topical ophthalmic use of glucocorticoids increases over time. In other words, the
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In general, the present invention provides compounds or compositions for

treating or controlling ophthalmic inflammatory diseases, conditions, or disorders (e.g.,
of the anterior segment of the eye (hereinafter “anterior segment™)) in a subject. Such
inflammatory diseases, conditions, or disorders have etiology in, or produce,

inflammation.

In one aspect, the compounds and compositions of the present invention

cause a lower level of at least an adverse side effect than a composition comprising at
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In still another aspect, the anti-infective agent is selected from the group
consisting of antibacterial, antiviral, antifungal, antiprotozoal agents, and combinations

thereof.

In yet another aspect, a pharmaceutical composition of the present invention
comprises an ophthalmic topical formulation; injectable formulation; or implantable

formulation, system, or device.
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DETAILED DESCRIPTION OF THE INVENTION

As used herein, a dissociated glucocorticoid receptor agonist (“DIGRA”) is a
compound that is capable of binding to the glucocorticoid receptor (which is a

polypeptide) and, upon binding, is capable of producing differentiated levels of
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The term "alkenylene" or "alkenylene group" means a linear- or branched-
chain aliphatic hydrocarbon divalent radical having the specified number of carbon
atoms and at least one carbon-carbon double bond. This term is exemplified by groups
such as ethenylene, propenylene, n-butenylene, and the like, and may alternatively and

equivalently be denoted herein as "-(alkylenyl)-".
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het eroatons may optionally be oxidized and any
nitrogen heteroatom may optionally be oxidized or be

woeaverdrred. As used herein, a heterocyclyl grOUES2008/072201

excludes heterocycl oal kyl, heterocycl oal kenyl, and
het er ocycl oal kynyl groups. Unl ess otherw se
specified, the heterocyclyl ring may be attached at
any suitable heteroatom or carbon atom which results
in a stable structure and, if substituted, may be
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The term "cycloalkyl” or "cycloalkyl group” means a stable aliphatic
saturated 3- to 15-membered monocyclic or polycyclic monovalent radical consisting
solely of carbon and hydrogen atoms which may comprise one or more fused or bridged
ring(s), preferably a 5- to 7-membered monocyclic or 7- to 10-membered bicyclic ring.

Unless otherwise specified, the cycloalkyl ring may be attached at any carbon atom
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i ke. The term "cycl oal kynyl" or "cycl oal kynyl group”
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cyclodecynyl, 2-methylcyclooctynyl, and the like.

The term "carbocycle" or "carbocyclic group” means a stable aliphatic 3- to
1 5-membered monacyclic or polycyclic monovalent or divalent radical consisting solely
of carbon and hydrogen atoms which may comprise one or more fused or bridged rings,
preferably a 5- to 7-membered monocyclic or 7- to 10-membered bicyclic ring. Unless

otherwise specified, the carbocycle may be attached at any carbon atom which results in



genom c effects by binding to the cytoplasmc GC
receptor ("GR'). The binding of GC to GR induces the

W@ e@nstacat i on of the GC-GR conpl ex to the cel PCHUS1008/672201
where it nodul ates gene transcription either by a
positive (transactivation) or negative
(transrepression) node of regulation. There has been
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that produce differentiated | evels of transactivation
and transrepression activity on GC- responsive genes

wo oovozRrL or control inflammatory di seases, coPdi/UB2908072201
or disorders, especially chronic inflammtion. In
general, the present invention provides conmpounds or
conpositions for treating or controlling ophthal mc
i nfl ammat ory di seases, conditions, or disorders (e.qg.,
of the anterior segnent) in a subject. Such
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Ocular inflammatory pathways commence with the triggering of the
arachidonic acid cascade. This cascade is triggered either by mechanical stimuli (such as
the case of unavoidable surgically-inflicted trauma) or by chemical stimuli (such as
foreign substances (e.g., components of disintegrated pathogenic microorganisms) or

allergens). Prostaglandins are generated in most tissues by activation of the arachidonic
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conpositions for treating or controlling inflammtory

di seases, conditions, or disorders of the anterior
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di seases, conditions, or disorders result froman

i nfection caused by bacteria, viruses, fungi,

prot ozoans, or conbinations thereof. |In another

aspect, such infection conprises an ocular infection.

I n anot her aspect, such inflammtory diseases,

cmhbt?anﬁv?:ys thﬁhdm;ﬁmﬁd eh‘elsdaﬁfagéduel] n?iﬁttﬁidie@fe the Gikindte folr

result .fromthe sical trau of ocular surgery. In

STHORSY R SSHE aclidon S5 Pidnirdiiar Y ydesadentse (COX")

cod dipbty@Bfase Oiizyhes it A8 afacKifionit REd RIPrEdUcOh Y& Ho-

i.nclude anterior uveitis (including; e.g., iritis and

PR P S3eandios ombp3anci oA lpBTigner] Shese pro-inflammatory

kempb@ae MdnChbMiifiing ENGIURH B! i i

ke?gtoconjunctivitis (6?§(ﬂ%&%?TMgg@ﬁg?ﬁ%ggemnxmdQtoﬂmsne

K4 vy o hir by e iptadisesy greaterraneaant qfloghsr procinHatemptondotrdjnes and

Sheirdner GR5IRG e infilMhiddnat es, anterior scleritis,

epi scleritis, blepharitis, and post-operative (or

post-surgical) ocular inflamuation resulting from

procedur esasYCHir@sy WL s Y i

5009/ 023471 PCT U008/ O?géz%%%dg\gtq QFZ{IEHP LA pnd'daltGha

dileges picrosyigenddabespleriony) gre poeng the gpiann apliterimic surgical

I AERNaAST . : . : ! " ASLK").

Qog nduct | \9}2&& gjgogf a&gi&aﬁ;r%?/w%gyn?{%%cﬁcgwﬁ}h gornglet é)bé\g%.r R yet

arbnetiogs pbe pse of heti-odlaposiary egrstspostpipesively cdnaagitllyaesolve

i [ ~ ([iTe icoig.fo reating or
el oo 1 HEAE Mokl G Bk o, A8 by, o g reduee
ke reskiolf Furdmotdnelica®pe Glich @ thevekt dfysaitl thaatilal @idsh). an
adverse side effect is determned in vivo or in
vitro. For exanple, a level of said at |east an
adver se Ehugeineng awect, the préegns invemtiad provides toropdyds or
] I . ryning t | evel. 0

B o e S o N B R LRl bl ors & FpoRlers
bf Grankeersegragnt imeubibet, prheteai sush (ndagmatoryedizassm sdonditions, or

i pids, S, .derivatives thereof .that

U PR res Bl B8 an OGSty S8 Hlnigrotozoans, or
bérolmhaivne tereofiscade resulting in the adverse side
effect. Representative in vitro testing nethods are
further disclosed hereinbelow In still another

aspect, lsaneghertaspeshstchanfeattbneosprisis de oaflfréafection.

sel ected fromthe group consisting of glaucom,
cataract, hypertension, hyperglycem a, hyperlipidem a
(increaééGHWEVéH§Cbﬁm$ﬂmﬁmy@é@W@és%ﬁ&ammmkm&ordmmdasofme

AR ' )
DNBRE SANBPLENGTUR AN BAREL o EYEL S8y | et of
said at | east an adverse side effect is determ ned at

about ong s@laynoafet dpe&adath iARARARLR BRades, Joh&iﬁ&ns, or disorders of
adm ni stered to, and are

the anterior segment include anterior uveitis (including; e.g., iritis and iridocyclitis),
keratitis, conjunctivitis, keratoconjunctivitis (including vernal keratoconjunctivitis (or
“VKC”) and atopic keratoconjunctivitis), corneal ulcer, corneal edema, sterile corneal
infiltrates, anterior scleritis, episcleritis, blepharitis, and post-operative (or post-surgical)

ocular inflammation resulting from procedures such as photorefractive keratectomy,

12



present in, said subject. In another enbodinment, a

| evel of said at |east an adverse side effect is
wa@ledoeneda4ned about 14 days after said conpositiBeI/US2008/072201

first adm nistered to, and are present in, said

subject. In still another enbodinent, a | evel of said

at | east an adverse side effect is determ ned about

30 days after said conposition is first adm ni stered

to, and are present in, said subject. Alternatively,

Bathr8Me¢m&fal Simbedly, aﬁtrdo&ﬁ&{lerﬁr{ I@D/’ﬂrﬁ[ﬂarsatﬁﬁ lagt-hedtediis situ
det er m ned about after said

EOHEBURS GLAST GBI BHS TP FY. AOT Rk EPRNed to,

and are present in, said subject. In another aspect,
pee e N AT T S I
dius QARG fosr@dng b GhesiEdg tehsaksles Ub}cﬁmﬁns,aﬁ da;orddus e

and a frequency sufficient to produce an equival ent
beneficial effect on said condition to a conposition

of the pmeskatothanugrti okvafd erid alleast att iversande effapsed
e 5 2 IR S P SRRIB 1P bt b e e
& dEeRaRed intairs bj/ Perfoemefytaadll tulam ﬁﬂlﬁiegﬂi‘muﬁngdbm Eivdtafng

Bissirionaes LUl BHBTHESERE. e PR HaLgn e POR (e.

h&g/ﬁx%g’)n llfr‘gs s&k O LRPILHM 29 BRreof IhahRtsRle inClrakehapodests
r't ol one, cIo rednol cortlcosterg§b I$cortls one
X

obthe h;@f,ilgqnlca]cpéﬁqagg BeYHRE md’éf's%ﬂ*{Frd%S‘de ¢f PEPSEYRE in vitro
%‘%pﬁ%ﬁ&ﬂ@&%@mmﬁéﬁdls%rofgla%%m&w ucort ol one,

[ prednat e, enoxol one fluazacort, flucloronide,
fl umet hasone, fl unisolide, qu00|noIone acet oni de,

fl uoci NoRisHR anothdru§sedr, tdidathetsyan advErsobay dffrlcoig 8glected from the
fl uor onet hol one, fluperol one acetate, fluprednid

Sewp apRSisting abglaisamadaERst, hypesieaien éwaﬂfglbﬂﬁ‘é:ml? d P‘ffﬁ%@?m‘é
gmglgésgﬁl 815 of ﬁ’irggfggﬂfeg)ahnd hypakrdianbeRia (rtahatiasalof
ropi onate, net asone, "hal opredone acet at e,
khaestolt ar nat e, hydrocorti sone, |otepredno

et abonat e, mazi predone, nedrysone, nepredni sone,

met hyl pr edni sol one, nnnetason furoag{61 aranet(? one

predni calnyst @othsF eRPRABErideve B?Sé‘ pigiedverse sideefiect'is

Etemn LBt BR:s @G akRE Qid iSOk PR a&ARhistRd to, and are
ate predni Ssone, prednival, prednylidene,

rprfner)tm oxid sumerck okagneer, enthof et AdYS %"fira LAt A &5 g Side
%ﬁgét(? ege% dlgﬁ Elf)(ﬁﬁnyl- H%Js Af& SQﬁQ@E@SH]&’&» is Fifsk ARIRRQANS, and are

hexace hysi ol ogi cal | y accept abl e salts,
(pmshlt rmatsaud n@mcmehle;bﬂ anchat embrdimertsa fenelraf 67id aj lgaspfeadverse

sgle SHFL gE e CF(’I?HHCQ ut k& ?@u affer sB! 68151 &ﬁtﬁonqg HEPSRhihis&Riddo,

r om p consi St ng of
dex arptdan dneaid sM@dmﬁB@m;vepret&mlgﬁBMg least an adverse side

t hyl redn| one in
F%;)ésr @eéqﬁlalfne {) g’r‘?at §j %ﬁ tcl)lrs after ng | y (2@1? ?r %)méaosmons
?aaé firSt ddhedigekd td;@ﬂmuapxtemnm Ed’k&ﬁ&ﬁ:ﬁt and m xtures
t hereof. In another enbodinent, said at |east a
prior-art glucocorticoid is acceptable for
In another aspect, said at least a prior-art glucocorticoid used to treat or

control the same diseases, conditions, or disorders is administered to said subject at a
dose and a frequency sufficient to produce an equivalent beneficial effect on said

condition to a composition of the present invention after about the same elapsed time.



ophthal mi ¢ uses. In one aspect, the conpositions
conprise at least a mnmetic of a glucocorticoid in
w0 e@aeyagL or controlling such di seases, condi tPCHES2008/072201
di sorders. |In another aspect, the conpositions
conprise at |east a dissociated glucocorticoid
receptor agonist ("DIGRA"). As used herein, a D GRA
can conprise any enantioner of the nolecule or a
racem c mxture of the enantioners. In still another

aspect, tUReiICOWARS hdpe@NKICAMRED SRioR aRAMENBH@d R selected from
harnaceutlcallg acceptable salt of at |east a DI GRA

| {he EQUP FORsSHGPRE a@ﬁ@évpfegfﬁéole@ﬁm'@&mtew% tleeppe smcinonide,
( Bk loteklaGERA; bedarRiRES 1Y bu&f@ﬁ&oéhlo@ﬁre%lm?)@ ré?l?ﬁ%%l' &%ét%one

acceptable salt thereof; and an anti-in
agesprtolong, Cmr@oelgmgmmom@mmsg@ ostioF2R @imﬂ azgtdie ldeiomin,

S&'sgx b ERe, cfé&%&”zgoﬁéqggﬁpjscn Hq‘lu?&_otlon%]h %dnate enoxolone,

Non-limting exa es o such
a@é‘ﬂ%@ftaﬂ@l@ pride, @mtﬂamﬂe,l frunipelideayfludaingsriel alcetamdft fiebcinonide,

i

pr ogﬁtj’a butqyﬁer e , nte ﬁJb?%’%eﬁir{r@%%eu ‘llpegfﬁ%@f aﬁ%tetgﬁ%?dé"de"e
sattatet enabisoloandl L(rzb1)dreanlmbzn flutidasdne pidpiargffhocortal,

=i es 0 nti-infective agents are
it e B PR PO T AP G e aS e D dpaseramae,
dtyﬁmsntlmrmnﬁ)te@&ﬂmlle&@onz(ttﬂ)na@lp@d%meary@&lﬁdh ednisone,

or a %h%rnaceztlcally accept abl e sa
(B

t
t‘H“éﬁgB‘F““‘é%Pe SIAHARE SIPF- PaRAMEthagRRes pregdhicar tike. gieduipolone,

qREIis® toiné 85-Afethy(ahlin@ Aceid, brddﬂi%&l@ﬁ@%ﬁfﬁhb’ph%gﬁﬁk &Eﬁ‘rﬁgone
th%P ﬁ?ld DI GRA, prodrug = thereof, and salt thereof:
ni

) Frdpylidsng emeyelong dinecortah érw(f@)nowﬁﬁrwawn@lnse acetonide,

t
[t){l%gﬁﬁkﬂgnsel H%g?tﬁr;ﬂaltiéa tl?aﬁﬂﬁlﬁ%ne%p&&zom)dg‘e}hg B@‘Bgo%@%&ll?aeceptable

VA eembimationgtheyeal and mirdendienel. yin sed aetodiingnt, oaidtahleast a

018, SRR S DRI L 0 S5

svtﬁtﬁgtSpmmp@dnlecy@rkeomleklylpr@ndoloh@mdwwL mahkyiologe dotpprednol
%&%Hmé ?E)i‘éoog dgaﬂg ag‘clé? sﬁﬂsqﬁler gclto(r)]} ur%aggl)(s thta’e(% and mixtures

het er oc¢ S, unsu

sheoesif | Irutnedilecqmbodahéﬂy rsylld agleakt a pabearoglyelcomickiinydcceptable for

9 ﬂHﬁﬁﬁ and unsubstituted and substituted heterocyclic
? “Ri>and R2 are i ndependently sel ected fromthe

group conS|sting of hydrogen, unsubstituted Cl -

In one aspect, the compositions comprise at least a mimetic of a

glucocorticoid in treating or controlling such diseases, conditions, or disorders.

In another aspect, the compositions comprise at least a dissociated
glucocorticoid receptor agonist (“DIGRA”). As used herein, a DIGRA can comprise any

enantiomer of the molecule or a racemic mixture of the enantiomers.

In still another aspect, the compositions comprise a prodrug or a

pharmaceutically acceptable salt of at least a DIGRA.

In still another aspect, the compositions comprise: (a) a DIGRA, a prodrug

thereof, or a pharmaceutically acceptable salt thereof; and (b) an anti-inflammatory agent



Cl5 (alternatively, C-C10, orCl-C5, or CI-C3) linear
or branched al kyl groups, substituted Cl-C15

W@ 20000233t i vely, Cl-Cl o, orCl-C5, or C1-C3) | iPEHUS08/072201
branched al kyl groups, unsubstituted C3-Cl5
cycl oal kyl groups, and substituted C3-C15
(alternatively, C3-C6, or C3-C5) cycloal kyl groups;
R3 is selected fromthe group consisting of hydrogen,
unsubstituted Cl1-Cl15 (alternatively, Cl-Cl10, orCl-C5,
osthéclthda3hidl DIGRAY, pﬂ:fdrltgl' tBEre e shaadalt Were o8 RURSmitin examples of
sub ituted Cl-Cl5 (alternatively, Cl-C10, é C5, or

éﬁﬂ“l ﬁ@gF“E¥%ﬁF%ﬁEHB&k“§FWVP“@F@&bs unsubstltuted

C3 Cl5 (alternatively, C3-C6, or C5) cycloalkyl and

het er ocycl oal kyl. gr substjtuted C3
(alter na?’i‘ %g* v'?éth@gf-‘s B‘? %%“@WOEW“H’&‘IS‘RW) a KR A, a prodrug
hﬁéredsfomyaqtmahzléyhncgnpmsﬁnalﬂé ydit tﬁér@éf@@nd ehedRdhibtive agent.

i C groups; 2009/ 02347

roups, . and t eroc cIy
%‘&Pf%@ﬁ%smﬁm anfgindeniiye pesals age élaqlwsﬁwrelndqﬂm\o

di val ent hydrocarbon, or heterohydrocarbon group; E is

hydr oxy or rou and D is absent or conprises a

car bonyl ?rbsrt@lLﬁS’O&elg cp 6]?6 cof(ﬂ_-gomt1ons\,ﬂm?g}pélf)q,.| (gpa QX% japgadrug

ah]erwa(hrblS;ihhﬁmﬂcaﬂlchﬂy ﬁdd@;ﬁilﬂé sHitQRer&k &hﬁb{@ﬂnh@ﬁﬂ%&k&@d Bfem
or Cl-C3) l'i near or branched al

kyl

C&%%IB“P ‘“a(}ﬁ‘éils%%efff 1?1 awa“‘éﬂf&'ammt‘% egenépthapian saggk AGRA, prodrug
URSEUTSAndishit @dreBf; (DURBIiitt&He GRenthnd ?Mgl)ﬁ’iﬁingt\ﬂm PR
I'n one enbodi nent, B can conprise one or
unsat ur at ed carbon carbon bonds. In another
enbodi nentstillBne@er KERIN KIS at Bikt AIDIGRANAS BsRAMYT.
al kyl eneoxycar bonyl, al kyl enecar bonyl oxy,
al kyl eneoxycar bonyl am no, al kyl eneam no,
al kenykengear behyl , al kenyl eneoxycar bonyl ,
al kenyl spfecar onyloxy, al kenyl eneoxycar bonyl am no,
al ken | enecar bonyl , ()
aIkyn%Ieneoxy anonyI alkynylenecarbonyloxy,
aIkynyleneoxﬂ%arbonylan1no al kenyl eneam no,
aryl car bonyl oxy, aryl oxycarbonyl, or ureido group. In

. ' d are indepe ntly .
Skl S9R Ot FERRRTRD e RS B3 FSRREREN Wt
hiet ebgantyd anyl owps tesaand tgrdups, edsubstithtedtaind @dstitu@d ballQ@en and

C1- Cl k
B GO BB g U BB P G 1 2
hd:tkmxy;clcgﬂ«auyd)grodﬁ's ,unRibstimed aﬁ@s@ﬁt&uteﬂd@cﬂ&fm@@n tArM
of unsubstltuted

h
BSGlBem bR Hes oy °°”t§é?%wgstwﬁceheéffrawyc w8 and

Rf kxylmdega’rﬂém@)seleaedi from tﬁélg@ip éﬂnkfz(ﬂu@ & h9a08Eh, bstituted C;-
&al“ernatlve C1-C3 al%g(é?rou ps) D'glsg gn?kﬁiue

15?”5, IV\q:l‘é’rOéFh Gy orj earey lgpq@i)q:d ykdgpoups, substituted
CPC%f(QE@MtNely@ &R, @ldds, @rQuB) iind@P8r tranchéd glpﬁ ch}{ﬁiE oxy

Lgnsubs%tuted C3-C)s cycloalkyl groups, and substituted C3-C;s (alternatively, C3-C, or
C;-Cs) cycloalkyl groups; R* is selected from the group consisting of hydrogen,
unsubstituted C,-C;s (alternatively, C;-Cq, or C;-Cs, or C,-C;3) linear or branched alkyl
groups, substituted C;-C;s (alternatively, C,-Cg, or C;-Cs, or C,-C5) linear or branched
alkyl groups, unsubstituted C;-C;s (alternatively, Cs-Cs, or C3-Cs) cycloalkyl and
heterocycloalkyl groups, substituted C3-C;s (alternatively, C3-Cy, or C3-Cs) cycloalkyl
and heterocycloalkyl groups, aryl groups, heteroaryl groups, and heterocyclylic groups;
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In yet another enbodi nent, A conprises a

di hydr obenzof uranyl group substituted with a hal ogen
wae@s23grconpri ses a qui nolinyl or isoquinoli NBCT/Ys190§/072201

substituted with a C1-Co alkyl group; R and R2 are

i ndependently selected fromthe group consisting of

unsubstituted and substituted Cl1-C5 al kyl groups

(preferably, C1-C3 alkyl groups); Bis a Cl-C3

al kyl ene group; Dis the -NH group; E is the hydroxy

%rchdgn ses %Qgrba%/l CORRG,| e Fenfh &RSRHRh edrihe RAIhOGOEAb&Teroup: E is
al kyl grioup SEheferably conpletely halo nateg
@8 etlaRyio gpetipnd Rgs abspRter Eerapisys 2 eBhgive gr@p;g, H-, or -NR’-

BRI 50367 B SORBLARAS o o
Cm@@,rqrﬁé‘ﬁzaht@hahydlrmhﬁkdkﬂ eyl arglr\’dm:pﬁns& @ﬂ R Ubssiheniman

? AW %ourﬁl(s_)lf Stlthegq %lggt%ﬁggb L}% l"gh%%}h a mEt hyl group;

R1 and R are |ndependently sel ected fromthe group

consi stipgg,0 EmU&ﬁMpﬁtt Bl &an’i‘ﬁ@' ottt drd s8@rdel GPbon-carbon
al kyl groups; Is a C1-C3 al kylene group; Dis the

bdids. group; E |s t he hydroxy group; and R3 conprises a
trifluoronmethyl group. In a further enbodi ment, said
at least a DIGRA has Formula Il  or . R4 OCFl CF3
X H3C 3 Injanotper exphqdimeny, B gamcpmprise aR&“‘Yb“?&af‘%%ﬂ CH3 CF3

nglfehé()xycmn% alkylenecarbonyloxy, alkyleneoxycarbonylamino, alkyleneamino,
alkenylenecarbonyl, alkenyleneoxycarbonyl, alkenylenecarbonyloxy,
alkenyleneoxycarbonylamino, alkenyleneamino, alkynylenecarbonyl,
alkynyleneoxycarbonyl, alkynylenecarbonyloxy, alkynyleneoxycarbonylamino,

alkynyleneamino, arylcarbonyloxy, aryloxycarbonyl, or ureido group.

In still another embodiment, A and Q are independently selected from the
group consisting of aryl and heteroaryl groups substituted with at least a halogen atom,
cyano group, hydroxy group, or C;-Cio alkoxy group (alternatively, C,-Cs alkoxy group,
or C;-C; alkoxy group); R', R?, and R’ are independently selected from the group
consisting of unsubstituted and substituted C;-Cs alkyl groups (preferably, Ci-Cs alkyl
groups); B is a C,-Cs alkylene group (alternatively, C,-C; alkyl groups); D is the -NH-
or -NR’- group, wherein R’ is a C;-Cs alkyl group (preferably, C;-C; alkyl group); and E
is the hydroxy group.

In yet another embodiment, A comprises a dihydrobenzofuranyl group
substituted with a halogen atom; Q comprises a quinolinyl or isoquinolinyl group
substituted with a C,-C)g alkyl group; R! and R? are independently selected from the
group consisting of unsubstituted and substituted C,-Cs alkyl groups (preferably, C;-C;
alkyl groups); B is a C;-C; alkylene group; D is the -NH- group; E is the hydroxy group;
and R* comprises a completely halogenated C;-C alkyl group (preferably, completely
halogenated C,-Cs alkyl group; more preferably, completely halogenated C;-Cs alkyl

group).
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F wherein R4 and R5 are independently selected from

the group consisting of hydrogen, hal ogen, cyano,
whyapox3471 Ci - C, 0 (alternatively, Cl1-C5 or Cl- OXT/HE100%¢72201

groups, unsubstituted Cl1-C o (alternatively, Cl1-C5 or

C1-C3) linear or branched al kyl groups, substituted

Cl-Co (alternatively, Cl1-C5 or C1-C3) linear or

branched al kyl groups, unsubstituted C3-CIO

(alternatively, C3-C6 or C3-C5) cyclic al kyl groups,

and subst Intstfl @foth&3nbb@nledd, WedoRphibasl dihydfede s @hiny! group
roups. In still another

| kyl
eH'Bb‘&?'ﬁfr@Yf‘L Iﬂ&‘&%ﬂﬂ%%tome%?maﬂw ERANAIEY! moisrvingliny group7
Vb2 Q084 Qﬁﬁﬂ%tf@o@&@%ﬁ ®722Q Adep%ntler'l'&gd% tﬁggroup

HO F. Methods for preparing conpounds For

| qonsipting of gpsubytituipd ans} wibstisediCi-Ct alkylesceuns! B is 4 Gi-Ch @kylene

P 8 : i

o aoa rery Bpen et g fod e RrconEh B foromenyi
SEPER- ot her net hods for preparing such conpounds also
can be found in U S. Patent Application Publication

2006/ 0116396, which is incorporated herein by

r ef er encd! 2 Brthpemipdingst, saig sl leash e iDBARWDAS 5OGIOEHOOHL

Al. Non-limting exanples of conmpounds having Fornul a

| include 5-[4-(5-

fl uoro-2, 3-di hydrobenzof uran-7-yl
1gr onet hyl pentylanlno]

4hydroxy-4-nethy|-
quuinoline,

FD one,
ran-7-yl)-2-hydroxy-4
R5
trifluorodmethyl-pentyl am no] -2, 6-di et hyl qui nol i ne,
5-[4-(5-fluoro-2, 3-

dlhydrobenzofuran 7-yl)-2-hydroxy-4- nethyl 2-trifluoro
net hyl - pent yl ami no] - 6- chl oro- 2- net K1 qui nol i ne,

5- [4 (5 quoro 2, 3- dlhydrobenzo -7-yl)-2-hydroxy-4
rifl uorgpmet hyl - yl gmho] i soqui nol i ne,

. 23- dlhngoben ofurant 7-yl) - 2-

ydroxy 4:nethyl

wherein R* and R’ are independently selected from the group consisting of hydrogen,

halogen, cyano, hydroxy, C,-Cig (alternatively, C;-Cs or C;-C;) alkoxy groups,

unsubstituted C,-C)o (alternatively, C;-Cs or C;-C3) linear or branched alkyl groups,

substituted C,-C,o (alternatively, C;-Cs or C,-C3) linear or branched alkyl groups,

unsubstituted C5-Cp (alternatively, C3-Cg or Cs3-Cs) cyclic alkyl groups, and substituted
-Cio (alternatively, C3-Cs or C3-Cs) cyclic alkyl groups.

In still another embodiment, said at least a DIGRA has Formula IV.
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trifluoronethyl-pentyl am no] - 2- net hyl qui nol i ne,
8-fluoro-,5-[4-(5-fluoro-2, 3-

walrdvygsizabenzof ur an- 7- yl ) - 2- hydr oxy- 4- net hyl - 2-2€T/05290%/¢72201
met hyl - pent yl am no] - 2- net hyl qui nol i ne,
5-[4-(5-fluoro-2, 3-di hydrobenzof uran-7-yi)-2-hydroxy-4
-methyl -2- trifl uoronethyl-pentylam no] -2-
nmet hyl i soqui nol -1-[ 2h] -one, and enanti omers thereof.
In yet another enbodinent, said at |east a DI GRA has
Formula I, wherein 18 WD 2009/ (Q
PCT/ [ 8/072201 é@) Ais an aryI gr oup optionally
[ & | o three

Y P pehdent |y sel ect ed (1V)
fromt gup congi st ng qf ) al kyl, C2-C5

anoyl, C3-C8

het er ocycl yl , het eroaryl, Cl-C5

-C5 al kenyl oxy, C2-C5 al kynyl oxy, aryl oxy,
acyl, Cl£C5 al koxycarbonyl, aroyl, am nocarbonyl,

al kyl am nocar bonyl, dial kyl am nocarbonyl,

am nocar bonyl oxy, Cl1-C5 al kyl am nocar bonyl oxy, Cl1-C5

di al kyI aManloﬂafdwmphﬁngcon@bun@%fabkﬂn@yIna[lil R IV e diR losed,

i RO BV, PR S el lsis eyt . Serhats icorporaea

dieadikyy ﬁﬁ’lrms |1H tflémb’rhtlretklasﬁw Biher MYHERXYr preﬁa‘?'ﬁl Qdch:compounds
W%@ﬁ@?HtrlfluoronEthyl trifluoromethoxy ro, am no

e forad iy WS olpietit ARpligatips P@hitcawopwl m}@@em@ms ly
TRGBporREd Kireid BPRtrbbateest dyr F&e&% lid¥ibn Wo 3506105086 EA F0

wherein either nitrogen atomis t1 onal
i ndependent|y substituted with Cl C5 aIkyI Cl- G5

al kyl t hi Nomﬂﬁ@igrbxhnlﬂplewﬁ doipodhdRMalif P&Gﬂ@ﬂ?ﬁhgﬁ% 5-[4-(5-
ar e

|d| g sul foxi de or sul fone;
AL TR VAN AR AR T MW Ml
tpléﬁtylaﬁinfd]Q%&Hﬁ&hﬁéluﬁrﬁﬂpﬁ M&o Bl cﬁhﬁlob{;ﬁzo@uﬂéél bay ) Zh$Roxy-

, nyl , each optionall
4%@%%@%95%@&%9@%@@@% s thyhigoquinoting. ée[4 (5-fluoro-2,3-

H@f@*db&ﬁ’k@ﬂfrang 9H@Shydm&4eﬁlﬁl}<\€laf n@ggﬁ\{e'tﬂyllj ﬁ&f%lal%ﬂ%ﬂgoqumol—

i's |ndeFendentI
dmfﬁwneoir 4o<>‘éd1u0(ce§ 3@iliydrobbeasfitran- (ny)) Eh)rd%.'oxtyh@rrhghglr Xy

r ional
R m A o b T o AR R ol S B el Y
dihydrob¢nzefurangi- y)loj-yzsh,ydmxEﬂe'nﬂhyda):imfhuuimstaﬂtyﬂﬁﬂttylgrhmup60flloro—

glﬁé%{mgﬂ?@ngﬁté uoK %?/ ldlhay:qg(%()g;;zggzlg%r}c%ys-é!ﬂ)@;{oxy 4- me:t%5 1-2-

hd’lwrcmaﬁﬂyyll—pelﬁﬂlﬂm%]laidﬂﬁm}ﬁne @24!(:5»ﬂabﬂ@eznyamwmb@oﬁ&n 7-yl)-2-

B et T e Bl Tt B2 Sk ot uoro-

mbahﬂoydraml)rmﬁﬁfr@qwmemyamnnmm;ﬂwp@% larrﬁ}icy]&énolm 2[1H]
alkgfﬁ Q?f%{gonylox Cl- C5 dlalkylan1nocar bonyl o
uro- uoro-2,3-dihydrobenzofuran-7- -yl)-2-hydroxy-4-methyl- 2—

trifluoromethyl-pentylamino]-2-methylquinoline, 8-fluoro-,5-[4-(5-fluoro-2,3-
dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-pentylamino]-2-
methylquinoline, 5-[4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-

trifluoromethyl-pentylamino]-2-methylisoquinol- 1-[2h]-one, and enantiomers thereof.

In yet another embodiment, said at least a DIGRA has Formula I, wherein

18



C5 al kanoyl am no, Cl1-C5 al koxycar bonyl am no, Cl1-C5
al kyl sul fonyl am no, am nosul fonyl, Cl-GC5

wabkdglozasrnosul fonyl, C1-C5 di al kyl am nosul f onyPCT/US2008/072201
hal ogen, 19 WD 2009/ 023471 PCT/ US2008/ 072201 hydr oxy,
car boxy, cyano, trifluoronethyl, trifluoronethoxy,
trifluoronethylthio, nitro, or amno wherein the
nitrogen atomis optionally independently nono- or
di -substituted by Cl1-C5 alkyl, ureido wherein either

ni trogen i Qp@dra) {depeadisntbyinsabsiti snetie chree
W th (%f %R%a?yl%ﬁiubcg alakylthll&ig V\,hlgrelsn] t he 1sul fur '

sutboitue s ZopPs, O‘ﬁ’éﬂhl ae ts\%mm%f’éw&w%ie%ed eI th,grepwp qopsisting of C,-Cs
§1&%'¥ I ene, Fl\ﬂgﬁ)’l 3%;%2@@’;\{? akas 'aFkHﬁ(M Cgkg}!:@cl@ilk@ heSerocyclyl, aryl,

onal y ini Substitute one to
neheneerys @mék.athqen@gis@ugsylgey é?ct%@!lwnﬂm aeyigw oyl C1-Cs

g)?ylg%lorq i rI)y zimmg%lrl% mbly!ﬂkyl %ﬁ@W&lk)hﬁmQ&&bonyl

tyano, uor orret
Nanmbnmmwkng,@x@nﬂkﬁ&nmbaﬁh@s@xmdhﬂéuhdkwﬂmGbuméﬂwkﬂi(3'

%F El‘%ir”lﬁ)f-y ﬁégﬁﬂ(gﬁ%afboﬂylamf'ﬁyfz s ?‘F#‘B{PF ?'Ialnoll 2, 3-c]

M[do@iilﬂm?l' % -Eetlfkylhbn}Dﬁﬁlﬁl&myECl@]s dialkylaninosulfonyl, halogen hydroxy,

D e e e e i
ot 11- optidnaliy ﬁlﬁé)peﬂdé'ﬂ‘ﬂs' Wdno %Iﬁl@ﬁbéhw?ed(blﬁl Aysratiol of &y13 m(e]do
pyridin- 2- % met hyl ) pent an-

wheren. qithesjifiieges Al i3 opyigrBHy "‘z‘ewﬁ%‘)‘(?b%é‘ﬂ%%w‘ﬂl Fetnyial

%‘ i '5'[kgﬂ]}(16 Rl RfirPhd 3Lghll‘ Qﬁbfﬂ id bﬁno%aw Hﬁﬂlﬁéﬂ tbReakedeZoralifone;
| uoro-4-meth y - 4- phenyl - 2-

pyrrolo[3 2-c]pyridin-2 ylnethyl)pentan 2-o0l;

1,1, 1ghri fRURHR? 4re(chel Ind@fe@dehitly hydrogen or C-Cs alkyl

nethoxyphenyl) 4-met hyl - 2- (1 H pyrrol of 3, 2-c]

pyridin-2-yl met hyl ) pentan-2-ol; 5-

fIuor@ﬁZ-[Hiﬂﬂ&ﬁﬁﬂﬁﬁhﬁﬁhﬂgﬁmmydroxy-1,1-dinethyl-3-(1

H-pyrrolo[2 3-c]pyridin-2- ylnmethyl)butyl] phenol;

4-fluoro-2-[4,4,4-trifluoro-3-hydroxy-1, 1- dlnethyI-S-(

1H pybrol B)ﬁSZCBCﬁ}lw; (i:ﬂ‘i:ﬂal@—nyl et h(s 9lbyjtyy|e]1<§ﬁmﬁlgpally
I‘Wé{leh%lﬁh engsﬁrttﬁ%fl W&? Rne‘] tHgﬁI% 1 stltuent g]l'ou[)s wherejn each substituent

R¥tFubp @it B-ernxAé;imﬂdmylb/ )Cp@taﬂayl Ihydrbxy,bplbgm amino, or OXO;
trifluoro-4-(5-fluoro-2-nethoxyphenyl)-4-nethyl-2-(3-m
ethyl -1 H pyrrol o[ 2, 3-c] pyridin-
2-y|néﬂhylmmeﬂ$am;2-ol; and
4-fluoro-2-[4,4,4-trifluoro-3-hydroxy-1, 1-di net hyl - 3-(
1 H pyrrolo[2,3-c]pyridin-2-ylnethyl)butyl]phenol. In
sti| | (fanotBérthehsiseiyrasenp; aihi d at | east a DI GRA has

Formula I, wherein (a) Ais an aryl or heteroaryl

gr oup, each optlonall ndependent subst ted i th
one t &)t hr@ds @ Asaingely ?”Pg‘f%‘f]‘b”gly ‘W{%%’Hie tfy Sugu“t“ted with ofie to
'n‘i]‘é@ﬁ%@ﬁﬁ&ﬁ bdou Cgse W@kﬁfﬂeaf:lri Q,msﬂithan gfda pf QGOMSd:}ﬁhdid’mgyO)‘] Cs
allwarﬁ?o;ﬂs ayl@sylc@-cwkwadﬁs AR Ry AP Fl’yl émﬁgtemafyl Cr-

‘E’ﬁ&)? les a%nﬁ‘é f|d§ @Qﬁlkyg?logfs a@hd&‘?yn%l DXY-Cs %Eﬁarbonyl
yny ‘oxy,” arylo koxycarbony
&t &¥slalkaaonloge amb@f:grbonyl alkylammocarbonyl dialkylaminocarbonyl,

aminocarbonyloxy, Cy-Cs alkylaminocarbonyloxy, Ci-Cs dialkylaminocarbonyloxy, Ci-
Cs alkanoylamino, C,;-Cs alkoxycarbonylamino, C;-Cs alkylsulfonylamino,

aminosulfonyl, C{-Cs alkylaminosulfonyl, C-Cs dialkylaminosulfonyl, halogen,



al kyl am nocar bonyl, di al kyl am nocar bonyl ,

am nocar bonyl oxy, Cl1-C5 al kyl am nocar bonyl oxy, Cl -C5
waele@bkgd4am nocar bonyl oxy, Cl -C5 al kanoyl anm noPCIZUS1068/072201

20 WD 2009/ 023471 PCT/ US2008/ 072201 _

al koxycar bonyl am no, C1-C5 al kyl sul fonyl am no,

am nosul fonyl, C1-C5 al kylam nosul fonyl, C-GC5

di al kyl ani nosul fonyl, hal ogen, hydroxy, carboxy,

cyano, trifluoronmethyl, trifluoronethoxy, nitro,

anj dask yWhes&ly Ne yla e tlnﬂlﬁcfr&gﬁﬁ‘ylatfn@lﬁbﬂoﬁle@lBUbanf%dré/meth%lthlo nitro, or
i ndep endentl nono- or di-substituted

o?mlan e"elPrtB“r‘ BgOgHEtAD i Qtippdly md@Pmdé@té/rm@zt%m ﬂlsﬁub%tltuted by
WFCQQ@* I Nreid@ deRRNaME] Yirs *Hsatdrr? Htopgoﬁ’z\[ll h‘ldg:[!)engéntlglshl%/ﬁtltuted

hio wherein t atom i1 s opt
oXityrEd aliébl & -Suplkyidiiel evhmemsrhﬂ ftdfneatomba omonalbcbxm@irte a

e@%xn'd@@ﬁﬁ%ﬁjee%h r{%@eﬁ car ua{t tg:ﬁg al (ga{lohalp mdeﬁ)FncIéntly

toget her Wt
atubgitied with ofiptortinge @&st@aers grqups SedEftBHCﬁﬂ)krklylh gfoup gc>n§(stl)1g &C-

carix‘%}gycl eh&ﬁﬁ&? gl}agg ye Froxgr Cyﬁ& é&ﬂ%ﬂ' gd mﬁuommethy L

car bocycl e- C1- Cs aIkyI aryl G -Cs al kyl , aryl a-cs
hal oal k r -8
el 02! ko o I EAOCN K e B IRST 937 Mg 8-
Héuoea-ganedhopl prepyIE8- r@ﬂtwy(uﬁ pyrrolvg, émbwr;dhmzt@&?d}myl)peman -2-

I stitu
i R PR b L ER GBI T Pigroighi pyridin-
Z\[Hmegwbpml,tan(Z e Elllstrlﬂhaolfwméth)(lw -plicdyp2- (Hngyxfgb[z@ -¢]pyridin-

eX)é }hé@p n?a r‘% Zl qt 5 Bﬂﬁglgaxfﬁ,@ g»énethoxy&lenyl) 4- metlgl]yl 2-(1H-
@yheia)@ﬂ—eﬂpy&ﬁﬂf 2- defhyZ)pentan 2-ol; 1 1, 1-trifluoro-4-methyl-4-phenyl-2-( 1H-
g’ghg%’ﬁﬁgﬁ)ﬁéﬁh% Z?y Q%&.%S;))(q%taﬁznﬁ llptgmloarg %I (91 fluoro-2-
bmmw]ebﬁ)alr@émﬂlzn(lﬁl Wn)own de) ﬁ rldm 2 ylmethyl)pentan 2-0l; 5-

be 5-fluoro- 2- droxx ¥1 4-
?ﬂé:f) g éhil érh%ocgo -3-hydroxy-1,1-dimethyl-3-(1 pyrrolo[)?i 3- c]pyndm -2-
gﬁhaﬁﬁwﬁm]&}b{éml,-4%%4-#[@,@,@2&{1&UrL-':ax}%hR?i?-%', Naifie )-8l e
eyerisekgipyidi gty methghiutyl ipheno- Inbt riflupphéfy fiyera-2hy dr ox

|
LU e e ———
EJ@W titeRypenetingthoxyph&iyhamety 22-(3-methyl- 1H-pyrrolo[2,3-c]pyridin-

'g%?ﬁg’lﬁgtﬁ%{z)@%g%d@&’%zi 105 Cﬁlf{u(g'ggt RARG-1, 1-dimethyl-3-(1H-

py2}loblaizd |pyrGhingRyydmethig)butyl]phenol. _
2- benzyl - 2- hydr oxy- 4- met hyl - 4- met hyl pentanoic 21 WD
2009/ 023471 PCT/ US2008/ 072201

In still another embodiment, said at least a DIGRA has Formula I, wherein

(a) A is an aryl or heteroaryl group, each optionally independently substituted
with one to three substituent groups, which are independently selected from the group
consisting of C-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl, C;-C5 alkanoyl, C5-Cg
cycloalkyl, heterocyclyl, aryl, heteroaryl, C;-Cs alkoxy, C,-Cs alkenyloxy, C,-Cs
alkynyloxy, aryloxy, acyl, C,-Cs alkoxycarbonyl, aroyl, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, aminocarbonyloxy, C;-Cs

alkylaminocarbonyloxy, C,-Cs dialkylaminocarbonyloxy, C,-Cs alkanoylamino, C;-Cs
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acid(4-methyl- | -oxo- | Hbenzo[d] [ |
, 2] oxazi n-6-yl)am de; and 2-cycl ohexyl net hyl -

Whoweox471%- met hyl pent anoi c PCT/US2008/072201
aci d(4-nmet hyl -1-oxo-1H benzo[d][I, 2] oxazi n-6-yl)am de.
In still another enbodinent, said at | east a DI GRA has
Formula I, wherein (a) Ais an aryl or heteroaryl
group, each optionally independently substituted wth
one to three substituent groups, which are

| foRPi R, ShiabgilfosaNnsi-st i ng of
amggramqwmm @Qﬁlﬁﬂsd‘l oﬁfn] S aﬁ?n}ql keting

alkkbnmﬂlsulf@sl @Cs@wy@a\pwvlfonmbbépw&x PxY; %HIWY cyano,

¥ hipo¥en em Goptionall
o e
a‘rdepdmderam mmapmnybsutut@d T ki #ied &F brdﬁyreldo wherein either
di al k Ianlno I
Al R LB oL R e B PSR RO e GRS i
Ghefen tht kxﬁfnmydoam npjon@ly @idizal tkexyldexidsonylldericno, Cl - C5
al kyl sul fonyl am no, am nosul fonyl, C1-C5
alkylan1nosulfonyl Cl- G5 di al kyl ani nosul f onyl . 5
hal og@r) hi/'cmd Ry arecmﬂbmﬁ?penéﬁ)némgydmg@rni qnqx&s@ﬁai [y R, and R
; uv?zlrd? LhRX fltOI[I]ll tﬂ%are %Hldrﬂgnl t‘?z[cﬁé(fltotf&% DEL-EOGRR

|ona ependen nono-

dydsﬂbﬁ&mguted by C1-C5 al kyl or aryl, ureldo wherein
either nitrogen atomis optionally independently
substituted wth C1-C5 al kyl, C1-C5 alkylthio wherein
t he s(f urB étthemedylgpe @fcﬂﬂd!OFlyl gXipdi zed to a sul foxi de
or sulfone; (b) R and R2 are each independently

hydr ogen or, Cl alkyl, or Rl and R2 et her
t he cgir)bonRalﬁéﬁiuibﬁ%Wlea}i“‘éerE‘a’ﬁ{'}‘bﬁF)Q }Eifetr%ﬂe%arl?%y‘?%:ﬁh(g alkyl,
b f%|8 LCRRIP 2 tqléﬁq‘%l@(ﬂk Ir hé’l&oc;(c@y)l—CRitglaﬂ(yl m\@teroaryl C,-Cg alkyl,

uor o group; (d C,-C5 alkyl

-C5
ahrlbecn,ycle Czo@g :(m&n% agyl Eyﬁ:y la ke@g\d}@te@?ﬁypl@hgp yal'kenyl or heteroaryl-
I@ B@%ﬁ{ggglh%acﬂ 0@%51” &H%&Haém& BuRRRitdQi iR %o three substituent

rein each substituent group of
@nn$s|ndependently Cl -C3 al kyl, hydroxy, hal ogen,
am no, or oxo; (e) Dis absent; (f) E is the hydroxy
group; and 22 WO 2009/ 023471 PCT/US2008/ 072201 (g) Q
i s an(aryl DaythheNBr 8891 group one to three
substituent groups, which are independently sel ected
fromthe gr consi sting of Cl-C5 al kyl, C-Cs
al ken{f dils(fge wirRyrpeur’ éid 3 al kanoyl, C3-C8
cycl oal kyl , heterocyclyl aryI heteroaryl Cl-GC5

al koxy, -C5 alk al kynyloxy, aryl oxy,
acyl , ¥%1- % CSV‘RBWG %ﬁd beﬁ?od‘ﬁmoneam nocar bony! ,

al kyl am nocar bonyl, di al kyl am nocar bonyl ,

am nocar Rglrl] ¥1|m1t11¥g examplgsof these compounds include 2-benzyl-4-(5-fluoro-2-

methoxyphenyl)-2-hydroxy-4-methylpentanoic acid(4-methyl-1-oxo-1H-

benzo[d][ 1,2]oxazin-6-yl)amide; 2-benzyl-4-(5-fluoro-2-hydroxyphenyl)-2-hydroxy-4-
methylpentanoic acid(4-methyl-1-oxo-1H-benzo[d|{ 1,2}oxazin-6-yl)amide; 2-
cyclohexylmethyl-4—(5-ﬂuor0~2-methoxyphenyl)—Z-hydroxy—4~methylpentanoic acid(4-
methyl-1-oxo-1H-benzo[d][1,2]oxazin-6-yl)amide; 2-cyclohexylmethyl-4-( 5-fluoro-2-
hydroxyphenyl)-2-hydroxy-4-methylpentanoic acid(4-methyl-1-oxo-1H-
benzo[d][1,2]oxazin-6-yl)amide; 2-benzyl-2-hydroxy-4-methyl-4-methylpentanoic
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al kyl am nocar bonyl oxy, C1-C5 di al kyl am nocar bonyl oxy,

Cl -C5 al kanoyl am no, Cl1-CS al koxycar bonyl am no, Cl1-C5
w@Rkwylozdrf onyl am no, am nosul fonyl, Cl-C5 PCT/US2008/072201

al kyl am nosul fonyl, Cl-C5 dial kyl ani nosul fonyl ,

hal ogen, hydroxy, carboxy, cyano, trifluoronethyl,

trifluoronethoxy, nitro, am no wherein the nitrogen

atomis optionally independently nono- or

di -substituted by Cl-C5 al kyl or aryl, ureido wherein

Eicidiemethyl UOQGQFI l&tn%'[ﬂ $ ZEREiIQ—@%JIiaMHdenQfﬁp?%%%%%rg?tgrl -2-

substituted with [ thio

t*lé/ércg‘m“f‘a?thélp%lmr}%c %&(11 Gwmwly R l& tze@ao!ﬂﬁl Blogerif-6xidmide.

or sulfone, wherein each substituent group of Qis

opti onal i ndependent ]y substituted with one to three
shiings

substi tu geraqdipgntpaidiab et R IGRA s Formyla L iwhgrein
of C-C3 alkyl, C-C3 al koxy, acyl, C3 si | anyl oxy,

a -
SRS LI O o
mlt”@@wﬂﬁmﬁmw@p@mwwwh molﬁcpa@adﬁnw SelecfiRHom @E group

or ar urel do erern

b t by C | K
SoPREPE Al b TS Fem s Gl Chdo pBAtht o
&ybsilkﬁluﬁ&fﬁo&yctym bl HeReradrily €,-camtlodyr Icf Ug'@fk@ﬂ% g}’b-cs

mting exanpl es of these conpounds inclu
4l gylgxyalamlwr wé&ﬁs)alkoiyca]_bonxl aroyl, aminocarbonyl,

'alkrylafrrllh&ﬁﬂ)bé]%( &alﬁ(yl'dﬁlﬁrﬁ)cgrbgf?}xl Q%X&Q%Xylzx Cn%t hyl pent an

?lkﬁmwaqbopylpx)t ,q ﬂs distkylamipgafonypoy, £ 16 atkeryyineing. G;-Cs
Ao '

BRI, €50 oo Vaming, mpesyonsl 6155 et noxyp
ﬁ@(ﬁ&ﬁpyn%ulﬁ@whﬂ @nthzakyl@nmjsplf(myl halogen, hydroxy, carboxy, cyano,
%rgf}]lg) é}@mﬁgﬁﬁy%rp@é\ﬁ&l %y téﬁrtlr({ larlr‘lxglro%h%regn the nHr%rggn aztorrnn?st cl;ptloxcﬂly
(iBlependeglyonaive nIZ@4|>S)JbSII,tl.i|t¢Cﬂ.b}t Cj-€} albylor dry(, rdidowh@eid e AR D

g%%’geqfﬂ%m)” 4p twm#%l IB,y P‘gent %é‘%lég]/tluseg “ff.th q!:C5 alkyl, C;-Cs alkylthio
whereinf theiai for dromSs bptivatiy xidieddrox ¥ RIRGRN drsdifone:
wethylpentan 2-ol;

1,1, trlfluoro 4- (5-fl uoro-2- met hoxyphenyl)-2-(3-fluo
r0- 5-(bi r i fR'wod Brreterepthimdapehdendy rrmmg;dnnﬁ a4 -2 -akyQbi R' and R’

%gétﬁ 1 holjilg cgrbon alljtomCEhey_areF crorrflrllon }5 gt&% eh to ?or 2/ &3—(:3 sp1r0

exctaaflyuong- 4- (5- f | uor o- 2- met hoxyphenyl ) - 4- net hyl pent an
- 2-ol;

4-[4- (5 quoro 2- met hoxyphenyl ) - 2- hydr oxy- 4- net hy] - 2-
trifl@broRstihg pefhtoydridsezonpt ri | e;

2- (3, 5-di bromobenzyl )- 1, 1, 1
-trifluoro-A-(S-fIuoro-2-

met hdfy phéhniy 10 ahet K1 elean- @-@ICs alkynyl, each optionally
l%d%)e/gd()%g%%l%&g{u 6&%%!806% l}%@g&%éﬁﬁ%@ﬁpg)% leprg,e \Ql){elrgl;l %ac%%umtuent
grouff ofbisand®pendeitlyuGr-O nak yiyhyslengyhalegn natihy, lopexd; an- 2- ol
; 1,1, 1-trifluoro-4-(5-fluoro-2-

nethoxyphenyl -2-(2-fluoro-5-trifluoromnethyl benzy

1) - 4{®et h{ ipabrerta- 2-ol . In still another enbodinent,
said at |east a DIGRA has Fornula I, wherein (a) Ais

an ar heteroaryl, or C5-Cl15 cycloalkyl group, each
opt i 6%6“ | is the hydroxy group; and
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i ndependent|y substituted with one to three
substituent groups, which are independently selected

WO e@i0e3ael gr oup consi sting of CL-C5 al kyl, C2-E51/US2008/072201

al kenyl, Cl1--C5 al kynyl, Cl1-C3 al kanoyl, C3-C8
cycl oal kyl, heterocyclyl, aryl, heteroaryl, Cl1-C5
al koxy, C2-C5 al kenyl oxy, C2-C5 al kynyl oxy, aryl oxy,
acyl, Cl-C5 al koxycarbonyl, aroyl, am nocarbonyl,
al kyl am nocar bonyl, di al kyl am nocar bonyl,
am nogar b_Qﬁ‘Ysl %Yyl ofet&rBary Bdky) &E th @@ faBdibedXyroufsl whih are
di al kyl'am nocar bonyl oxy, - G5 al kanoyl am no Cl-q5
aldepooyloalybelgtedfrpmahe TaurEsaiptag of ¢ oy ferte alkenyl, Co-Cs
am ngssl 0 . ] f 20V hetelohryET,-Cs alk
A e My 5 ev i BEIRRSCL Fo¥ hetolobiyk s alkoxy
Cy&halkentloiyt Co6s alirpistiyry, anyfoixs | agplk EnEs RibRyycakppy garoyl,
am no erei.n. the nitrag [ [ .
AR B s AR B AR im0
alkyRhyhocatbomilehy, @hEs diatkyitifmenrbomylexyoGef's atkamylagino, Cy-Cs
optional |y i ndependent,| y. substituted 1-~.C5 al kyl
OB AR P aPd iRt #hFC sk §’%5pt i onal | y
@Pkly%hﬁﬁguﬂf@yg CSyl!IIlsfdfiaXhl'tycveexirQ{sulﬁmb/f, aalegen( lydriy, ambxR2cyan@
each i ndependentl|y drogen,. Cl1-C5. al kyl, C5-C15 .
SRR GOt RO DR PR BT TP By
tixtlﬁ?ferﬂéﬁlycr%ﬂm Bt ¥i-sabdraghesl ¢ oCs akynoaaGBufsddo Bipireio either
ycl oal kyl ring;

p R3is the trifl hyl .
(jogen atgmtih@pt@aalkyg%qpe@q%ﬁshbst@gﬁthr@lf‘ wwﬂ&? 35%‘5‘%&(:&%“5 fhio
lshe R 1@ B@hr Yirord 19 SBREAMEHLibive SoRASLIFS dES sWifde, WRei@kach

tmo.su%Stltuent'grQups sel ected from C1-C5 al kyl,
ﬁyl@nmcyt, greurchfIGhis ogiéenally sylemonpientlyjsulstituied yijh gnejtq thygfe

- h&heionct- it k8ty0hReyl,
e e e S
Y- G il 8 alyk@i-Cs dkeky2atban®!, 2009% 0 2alagen, hydroxy, oxo, cyano,

PCT/ US2008/ 072201 . . ' Ll
S e T A O b i i
Ithaapr ot Rukktiaime, byl C, HEspiil di aryR wieile, wherein either nitrogen atom is

H pyridin-4-ylideneam ne. . | :
GaPRa s R R e e
1, 4-di azepane, 2,5- diazabicycl o[ 2. 2. 1] hept ane,

2,3,4,5-{etrah i - _
di hydr oqfdlgrrlfg)l %\ll%n%,r&g?@t% ér)léiﬂly}%g% gé%ﬁ%l%ﬁ?eﬁgage 2-(3,3-difluorobenzyl)-

9,161 -ﬁithot(E#—(iii’lyc_ﬂod—mctth(bit—thﬂnlbe—mcthmlpgrﬁm—Z—ol; 2-biphenyl-4-
ASBMELPURB T BESCLATR) SRR B 5
Givh@RPBenzy -1 2, Buiftubet4-ehffehroqunaimeaphengl)-4-methylpentan-2-ol; 2-
’1@1%8%%5%%& lzﬂl?%“ggh-?g‘%ﬂg?ﬂ]“%rﬁ%g‘% )f(jyrpgén%ﬁ-cgglg&\%pellltan—Z-ol; 2-
33 4-dinoreleaz @it panza{ord 44t tioaz-Arthokyphenyl)-4-methylpentan-2-ol;
2-(3,5-bis-trifluoromethylbenzyl)- 1,1, 1-trifluoro-4-(5-fluoro-2-methoxyphenyl)-4-
methylpentan-2-ol; 1,1,1-trifluoro-4-(5-fluoro-2-methoxyphenyl)-2-(3-fluoro-5-
trifluoromethylbenzyl)-4-methylpentan-2-ol; 2-(3-chloro-2-fluoro-5-
trifluoromethylbenzyl- )-1,1,1-trifluoro-4-(5-fluoro-2-methoxyphenyl)-4-methylpentan-
2-ol; 4-[4-(5-fluoro-2-methoxyphenyl)-2-hydroxy-4-methyl-2-
trifluoromethylpentyl]benzonitrile; 2-(3,5-dibromobenzyl)-1,1,1-trifluoro-4-(5-fluoro-2-
methoxyphenyl)-4-methylpentan-2-ol; 1,1,1 -trifluoro-4-(5-fluoro-2-methoxyphenyl)-2-
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di hydrobenzo[d] [ | , 3] oxazi n4-one, 3, 4-di hydrobenzo]
1, 4] oxazi n4- one, 3H qui nazolin4- one, 3,4-dihydro-1

woR@alesaxel i n- 2-one, | H quinnolin-4-one, | PCT/US2008/072201
H qui nazol i n4-one, | H [1,5]naphthyridin-4-one,
5,6,7,8-tetrahydro- | H[ |,- 5]naphthyridin-4-one,

2, 3-di hydro- 1H[1, 5] napht hyri di n-4-one,
1, 2-di hydropyrido[ 3, 2-d] [ 1, 3] oxazi n- 4- one,
pyrrol o[ 3,4- c]pyridine-1, 3-di one,

1(22Flld)|rchydrﬁmpyd5rh&h B&zﬁljalrﬁé{ﬁylgérﬁh&z Q€1 1M fluoro-4-(5-fluoro-2-
tetrahydroﬁb 4] di_azepi none %rou each optionally

i HefbpemBent 3 Zstise Pttt weromp thHbeHaD -4t methHpesgan-2-ol.
substituent groups, wherein each substituent group of
Qis independently C -C5 alkyl, al kenyl , C2-C5
al kynyl , ?@ﬂ&mwg?'ﬂ%‘ld@?"ﬁ Sﬁ@t%k&%ﬁalﬂm %H%FP”“U]&I wherein

heteroaryl, C - C5 alkoxy, C2- G5 al kenyl oxy, C2-C5
| k I b I, .
o ymony o g ML ar Gocyre Ay i sy

dnddpklydeaﬂy mmetignhd\ myth,one &thike @aj’sbfﬁEM: 2Ps, \@w}gﬁe mdependently
ar pon OoXY, y < | an nocar non
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WD 2009/ 023471 PCT/ US2008/ 072201 substituent group of

R3 is independently Cl1-C5 al kyl, C2-C5 al kenyl, C2-C5
W@lkwyngd471 C3- C8 cycl oal kyl, phenyl, Cl1-C5 al kpX¥yS2008/072201

phenoxy, Cl-C5 al kanoyl, aroyl, Cl1-C5 al koxycar bonyl,

C, - G5 al kanoyl oxy, am nocar bonyl oxy, Cl1-C5

al kyl am nocar bonyl oxy, Cl -C5

di al kyl am nocar bonyl oxy, am nocarbonyl, C, -C5

alkylanlnocarbonyl C -C5 dial kyl am nocarbonyl, C1-C5
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In still another embodiment, said at least a DIGRA has Formula I, wherein
A, R, R% B, D, E, and Q have the meanings disclosed immediately above, and R?is
hydrogen, C-Cs alkyl, C,-Cs alkenyl, C,-Cg alkynyl, carbocycle, heterocyclyl, aryl,
heteroaryl, carbocycle-C;-Cs alkyl, carboxy, alkoxycarbonyl, aryl-C;-Cg alkyl, aryl-C;-
Cs haloalkyl, heterocyclyl-C;-Cs alkyl, heteroaryl-C;-Cs alkyl, carbocycle-C»-Cy alkenyl,
aryl-C,-Cs alkenyl, heterocyclyl-C-Cg alkenyl, or heteroaryl-C,-Cg alkenyl, each

optionally independently substituted with one to three substituent groups, wherein each
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(d) Bis the carbonyl group; (e) Dis the -N+H group;

(f) Eis the hydroxy group; and (g) Q conprises an
wopiovoeslrli y substituted phenyl group havi ng t hBCT/O82008/672201

X2 X4 H x3 wherein X,, X2, X3 and X4 are each

i ndependently selected fromthe group consisting of

hydr ogen, hal ogen, hydroxy, trifluoronethyl,

trifluoronmethoxy, C -C5 alkyl, C-C5 alkenyl, C2-C5

al kynyl, Cl1-GC5 al koxy, C1-C5 alkylthio mherrkg tae
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sul foxi de or. sul fone, Cl1-C5 kang%) Cl-C5

¥

al koxyca %ﬁVWOhéTﬂﬂﬁﬂgﬁ?Fé%Qa‘@?“ IGRRd 0§ oMl wherein
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b h al ko groups, an
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alkylaminosulfonyl, C,-Cs dialkylaninosulfonyl, halogen, hydroxy, carboxy, cyano,
trifluoromethyl, trifluoromethoxy, nitro, amino wherein the nitrogen atom is optionally
independently mono- or di-substituted by C,-Cs alkyl or aryl, ureido wherein either
nitrogen atom is optionally independently substituted with C;-Cs alkyl, C,-Cs alkylthio

wherein the sulfur atom is optionally oxidized to a sulfoxide or sulfone:
(b) R' and R? are each independently hydrogen or C,-Cs alkyl, or R and R*
together with the carbon atom they are commonly attached to form a C;-Cg spiro

cycloalkyl ring;

(c) R’ is the trifluoromethyl group;
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trifluoronethyl-pentanoic acid
(2-chl or o- phenyl ) - am de;

W@ 20840234001 0- 2- hydr oxy- phenyl ) - PCT/US2008/072201
2- hydr oxy-4-net hyl -2-trifl uoronet hyl - pentanoi c acid
(2,6-dichloro-pyrimdin-4-yl)- am de;

4- (5-fl uoro-2- hydroxy- phenyl) - 2-hydroxy-4-nmnmet hyl -2-tri
fl uoronet hyl - pentanoic acid
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(2, 5-di chl oro- phenyl ) -am de; 4-(5-
fl uoro- 2- hydr oxy- phenyl ) - 2- hydr oxy-4- net hyl - 2-tri fl uor
onmet hyl - pentanoi ¢ aci d (3- brano-phenyl)-am de;
4- (5-fl uoro-2- hydr oxy- phienyl) 2-hyq{oxy-4-nethyl-2-
trifl uoronethyl -pent andi &\ 3 2
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aryl, heteroaryl, carbocycle-Cl-C8 al kyl, aryl-Cl-C8
al kyl, aryl-Cl-C8 hal oal kyl, heterocyclyl-C -C8
wW@bkdogh234het er oaryl - Cl - C8 al kyl, carbocycl e- C2-E81/US2008/072201
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alldgl am nocar bonyl oxy, C1-C5 dlalkylaninocarbonyloxy,
Cl- G5 al kanoyl am no, Cl1-C5 al koxycar bonyl am no, Cl1-C5

al kyl sul fonyl am no, am nosul fonyl, Cl1-C5
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hal ogen, hydroxy, carboxy, cyano, trifluoromethyl,
trifluoronmethoxy, trifluoronethylthio, nitro, am no

wher €ih t kﬁelsﬁppfyé@relpﬁtegpm graup, each optionally 1ndependently substituted

with one to three substituent groups, which are independently selected from the group
consisting of C;-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl, C,-C5 alkanoyl, C;-Cy
cycloalkyl, heterocyclyl, aryl, heteroaryl, C,-Cs alkoxy, C»-Cs alkenyloxy, C,-Cs
alkynyloxy, aryloxy, acyl, C;-Cs alkoxycarbonyl, aroyl, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, aminocarbonyloxy, C,-Cs
alkylaminocarbonyloxy, C,-Cs dialkylaminocarbonyloxy, C,-Cs alkanoylamino, C;-Cs
alkoxycarbonylamino, C,-Cs alkylsulfonylamino, aminosulfonyl, C;-Cs

alkylaminosulfonyl, C;-Cs dialkylaninosulfonyl, halogen, hydroxy, carboxy, cyano,
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optionally independently nono- or di-substituted by
Cl-C5 al kyl, ureido wherein either nitrogen atomis
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trifluoro-4-(5-fluoro-2-nethyl phenyl)-4-nethyl-2-(I
H pyrrol o[ 2, 3-c] pyri di n- 2-
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yl met hyl ) pent an- 2-ol ;
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éluragﬂp% - tifHores Ry Y- édr"r"ﬂ?‘h&%ﬂﬁ %Y’B%%/[ éncgwf&g‘s" 2

grfrh eyl Phéhod Uiﬁ&%d) desoy- tﬁﬂhér@-@&xyd(oh% 1R-dimethy R2-( EH-e
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optionally independently substituted with one to three

substituent groups, wherein each substituent group of
w®2008/023dependent |y Cl1-C3 al kyl, hydroxy, hal oR@nps2008/072201

am no, or oxo; (e) Dis absent; (f) Eis the hydroxy

group; and (g) Q conprises a heteroaryl group
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nocar oony am nocar bonyl

{amcrio[G&iFddpyndlmily m@mlmntaarm@ﬂ lahvi iodurdd iyt pheny! &s( 1 H-

o2l k- nogas Ronyl G -GS 24 ARGYL AT Aol 574

&mlﬂoswlFﬂ@wbxp[meﬁﬁndlmzwmmmmw “flu@p-2084,4-trifluoro-
di al ky! f
éb§H6XYaqr$F$ 3%@5@%R§H§O@g$qpﬂb ¥ ah@ﬁ{ﬁQ?Memﬂ 1,1,1-

%n‘(ljda,ﬁ) M\gﬁﬂ%rﬁ %Mahﬂphdn@ggnmagﬂm {19H- pmotl)dﬂgl-d]yc}g ldlrll 2- |
I ndependent nmono- | - st it ut -
ey enii o it 3 o it Foy e D ek B s-
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361}’%)(2-009011@12314171 (Hd:wmgmsﬂd? mhylpmlwér%ar yl,
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ofmdthamarytiprm@ennds i ncl ude 4-cycl ohexyl - 1 1, 1-
trifluoro-4-nethyl-2-quinolin-4- ylnethylpentan 2-0

4-pyrimdin-5-yl-2-[4,4,4- trifluoro-3-hydroxy- 1, 1
- di met hyln-s8H @dother embodiment, said at least a DIGRA has Formula L, wherein

H pyrrol o[ 2, 3-c] pyridi n-2-yl met hyl ) butyl ] phenol
4-pyrimdin-5-yl-2-[4,4,4-trifluoro-3- hydrox -1, 1-dine
t hyI B (1 Ahwaryjlogp@e@aly] PYrp. ¢agh optionally mdependently substituted

b lected from th
i i S ROESRR i e independontralensd fomas e
Zeﬁs?s-tmg of C,-Cs alkyl, Cv—Cs alkenyl, C,-Cs alkynyl C, -C; alkanoyl, C3-Cg
rro r I h -@- Ol
B e e

@ll@ﬁﬂb)@b eRZE Ldca) CT-CY lalkodycambhyl| ardyl( dminocarbonyl,
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alkoxycarbonylamino, C,-Cs alkylsulfonylamino, aminosulfonyl, C;-Cs
alkylaminosulfonyl, C;-Cs dialkylaninosulfonyl, halogen, hydroxy, carboxy, cyano,
trifluoromethyl, trifluoromethoxy, nitro, amino wherein the nitrogen atom is optionally

independently mono- or di-substituted by C;-Cs alkyl or aryl, ureido wherein either
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1,1,1-trifluoro-4-(5-fluoro-2-nethyl phenyl)-4-nmethyl -2
-(3-nethyl-1 Hpyrrolof 2, 3-

W@ @yordin- 2- yl met hyl ) pent an- 2- ol ; PCT/US2008/072201
2-(4,6-dinethyl -1 Hpyrrol o[ 3, 2-c] pyri di n- 2-
ylmethyl)-1,1,1-trifluoro-4-(5-fluoro-2-nethoxyphenyl)
-4-met hyl pentan-2-ol; 2-(5,7- dinethyl-1
H pyrrol o[ 2,3-c] pyridin-2-ylnethyl)- 1, 1, 1

-trifluoro-4-(5-fluoro-2-
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2oy th@tuim th@@m&m&n AHes
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1,1,1-trifluoro-4-(5-fl uoro-2-

nethog%pheﬁy &eﬁyﬂg%n¥imgamyleno[2 3-d] pyridazi n-2-yl m

et hyl pent an-2-0
trifluoro-4-(5-fluoro-2-nethoxyphenyl)-4-nethyl -2-(5H

3,
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ent 0] -
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R R aPinlo 0. BT K BaBhSteaoamions, £y Conpanoshgmans-:
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2-yl me
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1,1-trif|uoro-4-nethy|-2-(1-FprrroIo[2,3-d]pyridazin-

2- 36



yl met hyl ) pent an- 2-ol ;

1,1,1-trifluoro-4-(5-fluoro-2-nethoxyphenyl)-2-(7-fluo
WO 260P/6R3471 PCT/US2008/072201

pyrrol o[ 2, 3-c] pyri di n- 2yl net hyl ) - 4- net hyl pent an- 2-ol ;

1,1, 1-trifluoro-4-(5-fluoro-2-

nmet hoxyphenyl ) - 4- et hyl - 2- (4- et hyl - I H pyrrol o[ 2, 3-c] p

yridi n-2-yl net hyl ) pentan-2- ol;

2-(5,7-dichloro-IHpyrrolo[2,3-c]pyridin-2-ylnmethyl)-1
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alkylaminocarbonyloxy, C;-Cs dialkylaminocarbonyloxy, C;-Cs alkanoylamino, C;-Cs

alkoxycarbonylamino, C;-Cs alkylsulfonylamino, aminosulfonyl, C;-Cs
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optionally independently substituted with one to three
substituent groups, wherein each substituent group of
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(f) E is the hydroxy group; and

47



yl ) pent an- 2- ol ;
2-cycl opropyl -4- (5-fl uoro-2-net hyl phenyl ) - 4-net hyl - |
W0 ga09meRyyr r ol o[ 3, 2- c] pyridi n-2-yl) pent an- 2- ol PCT/US2008/072201
4- (5- ehl oro- 2, 3-di hydrobenzof uran-7-yl)-2-cycl opropyl -
4-
met hyl -1 - (1 H pyrrol o[ 3, 2-c] pyri di n-2-yl ) pent an- 2- ol ;
4- (5-fluoro-2-net hoxyphenyl)- 2,4-dinethyl- | -(I
H pyrrol o[ 2, 3-cl pyri di n-2-yl ) pentan- 2-ol ;

5-(5-fg) uor e&rip x‘f@g 5‘9&%@ ngijoﬁp gpt@nﬂly"ﬁﬁ&éﬁ)&‘ﬁdeﬁrlﬁ substituted with
H pyr oIo[ 3-c] pyri yl net ) hexan- 3- o

5- (5-

phaortoee sxrbemh@)tmhwh)ch@rezmgener]g%tf Re)pctesl frgm the grcgup
| d 90 3-Lg
IS%EI)S Sk Oﬁg‘gl/ %ﬁ@di’@”?/ z!}lretnﬁl 686’%@9)9 (/J @?’ﬂ@noyl Cs-C

hexan

2ydydkyoHeydeydlyl, 5eyt, |hatgmr>2 Chxéﬁwwpr@ng}i ylkeny ey HytCq - (

B BntoR: s £ U DM AT oY 1oy -

lalky(ahifdc ppbiiyd] BEIRy3mzbparbing, Iammoydir))gaﬂnxanCQCm
5- (5-fl uoro-

l.) - 5
Al s TORTRr ool B hrmeamos: Gi-Cerlpnoianian G40
glkox?C'a(b%ni}th%OC@Es alkylsulfonylamino, aminosulfonyl, C,-Cs _
ﬁz?&?}{%@?ﬁ%yl} ?(r‘ez 521991@1@%&0%&1&(@‘ lthog% By(lro;[y tarbg yp ralmgjl

ftlllﬂllﬁfréln&ﬁ t‘hlﬂgéfr}Sﬁh@@lBy )nm%: &nﬁthHeféﬁt ny hﬁr@)g«érﬂatom is optionally
H pyrrol o nethyl)hegtan

1nd_@pmdﬁmtlyon@104o(@ sub‘i%lrt%ﬂ by et ey oR &R 1yeide W%et‘ﬂi) rither
111tkl);§c{? Xlﬁfnqg P[Ltgm% gﬁl@éﬂ’eh&ynﬂy Ar¥titRh Wit @ art 81,22 ok s alkylthlo

exy [ uor o-
rm:tetemxgnp ey ljormdis ppideplly oxidiped leyarspibprdfeorsulégysy Mherig-cach

mEueX(zgrgn)@if 19%88&]%1? ér{dgpendentlly subst1tute(d1W1th one to three

Fiore: di me
Hulmflmeoﬂ adubs Belcc]tgyﬁrq)rd ithe-geup| queslﬁspg))ﬁgx-g,‘m algyl, g4-Cs alkoxy, acyl,

(@ﬂlg}y Z%n%, z;mox% (?rﬁgxg/l c)aibﬁef h§lI %%exangl)éj og’o Clano,

5re(e§0a6ﬂ| lﬁfe@oc&cl@l- dmhmdﬂmhaemmemmogm Fomliy leoﬁalm m@qphgden@y
ZHWCP E{l%tltu&e Cfcll'(?fo Iﬁrn ar%l Xrem(a) wr}}ére) Jilg ﬁ]%Pm%'oge!n atom is

ptisaxy ﬁl’ﬁi@ﬁéﬂd&ml‘}/ suBdtiud & Wit ©HCpyikylpbafiu@embtpyk i di n- 2-
yI)pentan 2-ol; 2-(5-fluoro-2-

met hoxyphenyl) -2, 6, 6-trinethyl -4- (1 Hpyrrol o[ 2, 3-c] pyr

i di n- 2 yNﬂﬁihhydlr)gh:epmwns df tb¢sg cBmpounds include 2- cyclopropyl-4-(3-

}-tfuﬁ gpéypg-egqq %’Pghbﬂxé ’g}lpﬁgf)lﬁa/ % )}él(\&lp 2-yhpentgn-2; -2 o] 4-(5-
ﬁu@ﬁ)‘ Qﬂéﬂfogy%reﬂslﬂl My&’phﬁmwe)hﬁeltf(ﬁﬂ#nyhof&{a} c]pygdm|7
rrolo C i din nme x-1-yn-3-0l;
bt s isnis s s s e BB Y S e By
gﬁ%%ﬁ?ﬁ-3}p§r1§|]1@yylin@!h91')é’en)ﬂnﬂﬁtahM|rﬁdﬂ@méﬁﬂ 2£S&ilopropyl 4 (5-fluoro-
2-di fluofo éS

rlempibXIp ey e ylnbtlﬁs;pxrsolqm%wda e B T e
?f‘gﬁly?@oﬂé}%f%ni”r 2- c?clgﬁerle methyl 1-(1H- p)irro3 0[2,3-c]pyridin-2-

uor o- 2 net phenyl’) di net h
Hlpyrrtmelza[ 2; @C]@P@yvlr (Snﬂ@mw}tmﬁémmeyﬁéﬁawﬂyldrUH -pyrrolo(3,2-
f t urdan lC
)h;gyrﬁ'l? ? §[§%eg\§ pjy(lrﬂO%?Sn g?élgf% ﬁﬁﬁp@%ﬁh%)%%f; Pil nﬁjfllw ySoprbphl-4-
Sndthylfl- (UHpr{@ldﬂﬁﬁhmpheaﬁyiDgen@ng -ol cif-tPefilunyp anqtlloxyphenyl)
%fﬁ eﬂ}yﬂl %L%rpglrg%[ﬁc]pyrzmx'z’%tphé(tké hex-s.k.mBfs-$-ol ;1

methoxyphenyl)-2,5-dimethyl-3-( I H-pyrrolo[2,3-c]pyridin-2-ylmethyhhexan-3-ol; 5-(5-
fluoro-2-methoxyphenyl)-2,2,5-trimethyl-3-(1H-pyrrolo(2,3-c]pyridin-2-

48



fl uor o- 2- met hoxyphenyl ) - 5- net hyl - 3- (|
H pyrrol o] 2, 3-c] pyri di n-2-yl net hyl ) hexan- 3-ol ;
W@ 2(03/023400r1 0- 2- met hoxyphenyl ) - 4- et hyl - 2- phenyP€ET/US20($/072201
H pyrrol o[ 2, 3-c] pyridin-2- yl)pentan-2-ol;
5-(5-chl oro-2, 3-di hydrobenzofuran-7-yl)-2,2,5-trinethy
[ -3-(1 H pyrrol o[ 2, 3-c]pyridin-2-yl net hyl ) hexan- 3-ol;
5- (5-fl uoro- 2- net hyl phenyl ) -2, 2, 5-
trimethyl-3-thieno[2, 3-c]pyridin-2-yl met hyl hexan- 3-ol;

Lyldeoh l‘i\éakﬁﬁ@cﬁrz( {dneQn Q- %ﬂ 2-
rTB;Et hozgghen g’yﬁet hs}r ( uoro-2-methoxyphenyl)-4-methyl-1-(1H-

HRYSPI 6P H?/“Qlﬂcﬂ b&)l?ei“éﬁnr?— 21 1cmi@mty) AePifneo2- oieth05yp(nEHyl) 4-

R ST i v
511@ ylf3 U&W@ﬂ%¢3mmmhehylme¢mylmpm3 olnét(ﬁylmera g A

AR a7 S Bty LS AP P h b epan-t-ots 2.5

Aloto-2imetiroagprehpip 2 oy trimedhy(-8-(1 Hypgroop2, Bretphadiiphenyl ) - 4

AT Y B3 22| Biitarerd 55 Phyipdnmsionnbpny ot pethy 211

;fyhummymyamm@ymaemf)p&mm 20 w@aeudx%,r A sratbrglo-
olin-4- | uor o- 3- hydro

|mg§3xry]af%’t>ﬁﬁ<et§¥l(% &war%?[8{33*:1@@}%%!%%&@9%6 o S15-
tfh:)&&ﬁlﬂieﬁiy]phén)m ngdﬂﬂaﬁﬂoj (lfﬁp}(nﬁ)'lé{bbglr]ﬁ&ndm 2- Iylmethyl)hexan -3-

dlhydrobenzofuran

G 1B B S Bimaghsiet H pTotelA 3 ericin.2-
@drﬁéh}flbﬂé%r% 2 BRB'J&MioRh@ @)dﬂ)yd?ob@mﬂ)'fﬁaig s, =35 i imethyl-3-(1H-

yrrol o[ 3,2- c]pyridin

;wr(rglafa Tielpyodin el pgthphlearpn-$ o acyslqbuﬁyhé{(wne@ X1 H

id
W&H&g%{%}/%égﬂlégé{}a 15 (Ilg;%bend;%’? Eﬁa’n@%?ygen?an 22-ol; 2-(5-fluoro-2-
mthdvmheuﬁb -8:64- mmdﬁwmzn(ﬂwwﬂr D IplyBdia-26y Iy thy Dhaptad-aebl; 5-

B A AeB i b Py b oty hparidin At yhubpieyy) en-
Brad b{Ssﬂm@ppwmmphenyl)-s ryd:myataqupﬁtoacnz,z opyiridin-2-

Yt 08 oy o Seey BOFRERG LR idahdn Sienathvi G
5yt(r<56[f213uc:]pyncﬁn m?/ﬂrh@’thﬂb}ﬁﬂb&h)z al; 22 Qifluoro- 5 (5 fluoro-2-
rolo 2,3-c] r i di n-2-yl net

};(ggt hérhyléS Sﬂ%‘hngg(@hcpﬁ{%w %C@yrldm -2- ylme hyl)hexan-3- ol 2 fluoro-
dl(ﬂ-ﬂdbxﬂbﬁmémﬁkypﬂﬂnﬂ)' A hnﬁ’etﬁyldsl aﬁtMoﬁz 63 @%ﬁhﬂi

pyri di | met exan-

grﬂ%ﬁ@ﬁ%fl& -d; %]ﬂa?rﬁ;ﬁd@ o%wéﬂwmmem Sanehylidn@Hhy| - 3

15510[2 3-c rldm 2-ylmethyDhexan-3-ol; 5-(5-f1 2-meth
p}ge I—Ey y y) yri dlrg 2u§/0ms i Ps( henn)2350|

cj,m(eﬁl.yf ﬁﬂblfl@ylzolﬁ{:_& %y}ppﬁ@nﬁmlmethyl)hex I-en-3- ol 1,1, 1-trifluoro-5- (5

ﬂuc%o ?rrgéthfﬁgbﬁéﬁk )%/éll F)lhﬁg)ﬁ F){Tr'tolﬂ)%ﬁ)ﬂ%%giﬁn % y rPeth)g)h(%an 3-ol;
‘F‘Kgﬂﬁﬁoim@hmmﬁy‘l 9(1€®y52 -gdhangt- h-y:H Pyr@oRieaplridin-2-
| t
AR A MR AT RN
wm 6{cmmdm}bymhad}m)h2xayumt2 hﬁj ﬂh@)ﬁ&nm&hylbhenyl) 22,5
- (B- n
il SRR 3 s BB It Sl o Dot o
rAet(l&ey@hér@f)Zl——lﬁetﬁyl -y mﬁyrﬁb@mmf}wram Z-yyhdthylfbenthn-2-ol; 5-(5-
uor.o-

f,hﬂob%,% ﬂ}ﬂxgpffny;l]) é;rcfpjlptﬁylz?t (lP¥pyrrolo[3 2-c]pyridin-2-ylmethyl)hexan-

3-ol; 5-(5-fluoro-2-methoxyphenyl)-2,2,5-trimethyl-3-(1H-pyrrolo[3,2-c]pyridin-2-

49



yl met hyl ) pent an- 2-ol ;

5- (5-fl uoro-2-net hyl phenyl) -2, 5-di net hyl - 3- (5- pyri di n-
wW@2000A02371 pyrrol o] 2, 3-c] pyri di n-2-yl net hyl ) hexBeiF/BS2908/072201

5- (5-chl or o- 2, 3-di hydr obenzof uran-7-yl) -

5- net hyl - 3- (5- phenyl -1 H-pyrrol o[ 2, 3-c] pyri di n-2-yl met h

yl ) hexan-3-o0l; 4-(5-chloro-2, 3-

di hydr obenzof uran-7-yl)-2,4-dimethyl- | -(5-phenyl- I

H pyrrol o[ 2, 3-c] pyridin-2- yl)pentan-2-ol;

1ylﬂrrediyf)hékfaﬁg - if’a m&ayeﬁamﬁav(k R ?h@%@&%@%"ﬁ Wehyl-
i blﬂ qur@p[z %c]eylpw ﬁml)nerzawzﬂthHy+f9anmqy@werymx H4-(4-

5?‘%)3 obenzgfa v q}”nolhsl IRt zsehg 15O d-hyrRsys Ly

2d1[neﬂqyb§/1( kfé{pmﬁ@o@,?e@]pynldmmry-hﬂethylbhmtlhij/ flhbrepiano35ab- Zhlé)rso
uor o-

2t RRL OB bl 8% St B i alryoigh

|})lm4d1m§llldxyn -B- oﬂxén(tSaﬂhm?a @Jmet}i}md]eﬁyl[ 25-dole M- 2A0RH R34 7 2-

2008/ 07220
T g%@?%&‘ﬁi*%%%ﬁ Hup-2rmehipkery iy irimethyl-3-(1H-
lpyﬂpB){ﬁEhWﬁdhﬁ)’lylﬂfeﬂfyﬁﬁiﬁrﬁP]&l d44|(5 chéoro 2, 3bd1hyc%robe|nzofurlan 7-yl)-
1 NAol e- carponitri n
ins HfH oot \HIE}“YE%B%VP}‘.%?{PB Zslpyyidin-21ybmeshy ipe mRERAHEE-chloro-
P03 -8l @obenz¥Riei-M)- 1 (18 [
% o%gngggﬁ ngloggffylﬁﬁgggéﬁﬁgﬁéﬂérgﬁ%gg&@%Pﬂgyi

$HIEE 05 gHSehiorehé- d@WéUﬁgnZOWﬁiﬁbﬁ)’ﬁﬂez 5-trimethyl- 3f(1H
g?%l%ﬁqﬁ@]'ﬂ)?hbﬁnsze}lﬁlgh?ghefxﬁfx) LR I'B_eggﬁtg)ﬁz )2/ rx}r}f;elﬂ{ﬁﬂéﬁ)%gQZ%

kenyl ,
drirgthilyd-( (3/ wgthgls! Hoyeolok kylbyridief eloetrgiiekan-Rol 5,(5-chloro-2,3-

et 15 SR QSR G

azir@tyhyl)hamrhbotaﬁti&nyuom -2, 3diy Habemro fuaarb DAY, 5-dimethyl-3-(5-

SRR ES Pu PRRRER YT anbicas Bampiptynsn-

@L@Sl@twdﬁlp&m}m@H ;@lrmwz 3a]ﬁyaxmczay1h@myl)mm@ ol GLesCo

BT SR 0 P B RS RY i sy
bxaﬂmlg;emexdmyzjmoxys ﬂaabkmmymyl@u@@g 5-mbth{ifd- ﬁolmaﬁﬁt hyl

trlfI#§{§ (ﬁ g | h am no wherein t nitrogen
BYTEQle BYTBhaivimpethy lﬂﬁéﬁé}fa]e ﬁt(ﬁﬁluﬁ@n?ome@ylphenyl) 2 4-dimethyl-
(5 pHbHL-I Huﬁyadlotpz/s qpygémaﬂ H)ent@h- 2 YA 5 Mideb g% wher ei n

jther ~ njitrogen mis optionally independéntly
G Perg SNt | - UG 4o 2 (6 ety L eyl g pyridin2-

Wﬁl%ﬁl@'l)@eﬁtm}%“ |5f(9fflu@¥00!r}rfe§1&fbﬂgﬁmld¥ne%1%'(§%9r181% BA1-1H-

f oxi de or sul f one;
PYERIIERcrdmtridjn- E‘iylﬂ@h)euhkyin -3-0lh &1 &L owrk3-dihyfrobdnzafuean-7-yl)-

sAdeRen: 5K
e R SRRl P b s Btnenit 3 0 s g
@i@y@plze@aofumnd ysliullﬂeitmdeylolr (SSp).Heflydrié{ -pyardlel0, 3vuiendin2-t he
aII no r
Dt Rt Bl A5 B eGSR e g 5
mytdtiyloyet]-pGtolda, 3ad]k>yid,m -G kBhyalpksanb-ol; 625 CBload-Hyny!
&ﬁ§a?<9§e§4%c'>f§fan-7-yl)-2,5-dimethy1-3-(5-pyridin-3-y1-1H-pyrrolo[2,3-c]pyridin-z-
ylmethyl)hexan-3-ol; 2-(5-bromo-1 H-indol-2-ylmethyl)-1,1-difluoro-4-(5-
methanesulfonyl-2,3-dihydrobenzofuran-7-yl)-4-methylpentan-2-ol; and 2-[2-

50



het erocyclyl, aryl, heteroaryl, carbocyele-Cl-C8

al kyl, carboxy, al koxycarbonyl, aryl-Cd - C8 al kyl,
W@eapboM47CB hal oal kyl, heterocycl yl -Cl -Cg al kyPCT/US2008/072201

het eroaryl - CL- Cg al kyl, carbocycl e-C2-Cs al kenyl,

aryl - C2- C8 al kenyl, heterocyclyl-C2-C8 al kenyl, or

heteroaryl - C2-C8 al kenyl, each optionally

i ndependent|y substituted with one to three

substituent groups, wherein each substituent group of

B I, Cc5
Ryt I B RSN R e S R
plaenypeyty 1) Gm&by!l- B-kelnloyd- qar‘anmtylle Cl- C5 al koxycar bonyl,
Cl - G5 al kanoyl oxy, am nocar bonyl oxy, Cl-C5
al kyl am nocar bonyl oxy, Cl-C5 dial kyl am nocar bony!| oxg/
am nocarlpehl hnotig c@sodmewoaibudyaonBRIFIR A has Formufa I, wherein
PCT/ US2008/ 072201 al kyl am nocar bonyl, Cl - CB
di al kyl am nocar bonyl, Cl-C5 al kanoyl.am no

al koxdatar bd ﬁy’fqné_lﬁ)il 96 het@pa%grg‘lg( ﬁlcgltﬂpmw'y él?ﬂeﬂglderay s&gstltuted
%:méhé‘m Qe ls'l.ltlfsgﬁ&llt grégps %1cl{jdr@tr}8¥éeaﬁédﬂl9%éllecft@d1ﬁtbm the group

ogen, y roxy, carboxy, cyano
tGHSfSItlugmfd“neQ?hl}lkyl G- @frédkeﬂylaﬁkﬁo a\Kﬁ@f‘e@ﬂCI Hkangyh Fagen

ccfoal il h%%}(% gg?‘b Ln¥/l 8?63%?}’1@;"(?4 AkdXPNO-COlkenyloxy, C2-Cs

stl urei do wheréin either
lﬁlktyny:\g:@n aytoom acsl 6pGs @Pﬁakycyrbpnﬂe?g@ﬁdwpﬁﬁf@'}blst i tuted

ke o Pl iy TS BlogY bl diRiETIcL e sul Tur

%le'yfaﬂﬂmcarbdn)yll&yl, €,-C} el@&yahit«}dcenbenyl@1 CSCalallk@rn%ylli@n@ CorCs
|

SHieseemordamumr - orabily GR hEMD b RAiERANERE Y

\Mk@raﬁmﬁbs@mm @l@ﬁidlkmmosgf@gp hﬂbgdii hwiroxydepeongesahy,
Cl-C3 al ky hydr oxy '

| ogen, am no, or 0xo: .e) ..D
|t1§ﬂ%(§*@qul I{lfl)xorgmpgloph éutﬁ\] 3?‘6‘?9%?6&?}6 ngﬁgaen(ddym% gptlonally
GRITPLAdSRE rﬁox{a)ebnedxosaﬁsyﬂtut&r QUP,-Opilkyaahlyy, ureidepienee aithey
substituted with one to three sugstlt pé kvlthi
witfagan aipw it pRiopahdedrPrydeatly atpiyte rWd%Ctuﬁg a&%@@é s alkylthio
G HY bxidist 62 salfdemydr suléaieCS
?ﬁ@\q’éa%fmtoga“g@hoyfy (3-C8  cycl oal kyl ,
heterocycl yl, aryl, heteroaryl, C-C5 al koxy, C2-C5

al kenylyoxyg! 2{;,3 Kﬁre @ukyﬂypbeaw}ﬂyamdﬁx(yl waeneln or€lor @ath are
al koxycar bony am nocar

aqlquq:@ﬁm]yo%lgvr%@?g,wltg BYCHPW Csf H@B’&?’/ 6%.%5 |alkylth10 wherein the

3 l?} Gﬁm%ﬁgérg?% ox@lzé&:@ a @lfkyilias AEeR, b:ﬂﬁx)élvmgmn Gk ﬂ%gen

| oxy, ClI-C5 al kangyl anmin
aakck@»s;p@amanwdamnﬁ@]tly@omoradlﬁylv%mtqd&w laq:ﬁ ai‘a‘ or afy‘
am nosul fonyl, C-C5 alkyl am nosul f onyl ,
di al kyl ani npsul fonyl haI

r oxy
cyano(® trRii lbb‘ikegf;é‘t Gy FS Ak b Géglg I%Xé;f lﬁ'ln{’lr garbocycle,
HRRy WG], RedkRgryNi 'cﬁlrb@&%[b atoMikyd, @fok pndddxycarbonyl, aryl-C,-

Cy alkyl, aryl-C(-Cg haloalkyl, heterocyclyl-Ci-Cs alkyl, heteroaryl-C,-Cy alkyl,
carbocycle-Cy-Cy alkenyl, aryl-Co-Cg alkenyl, heterocyclyl-Ca-Cs alkenyl, or heteroaryl-
C,-Cs alkenyl, each optionally independently substituted with one to three substituent
groups, wherein each substituent group of R’ is independently C;-Cs alkyl, C5-Cs
alkenyl, C»-Cs alkynyl, C3-C cycloalkyl, phenyl, C,-Cs alkoxy, phenoxy, C,-Cs
alkanoyl, aroyl, C-Cs alkoxycarbonyl, C;-Cs alkanoyloxy, aminocarbonyloxy, C;-Cs

alkylaminocarbonyloxy, C;-Cs dialkylaminocarbonyloxy, aminocarbonyl, C;-Cs
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i ndependent|ly nono- or di-substituted by Cl-C5 al kyl

or aryl, ureido wherein either nitrogen atomis
wopiovoesarli y i ndependent |y substituted with Cl-BSI/E54098/072201

Cl-C5 alkylthio wherein the sulfur atomis optionally

oxi di zed to a sul foxide or sulfone, wherein each

substituent group of Qis optionally independently

substituted with one to three substituent groups

sel ected fromthe group consisting of Cl-C3 al kyl,

Clik {F8m dbkeBhy 1, @Qﬁs’dlal@langﬁoéimoﬂgw bﬁ&’alkgoy%mo C,-Cs

al koxycar bonyl, carboxXy, hal oge dr oxy,” oxo cyano
hddkeweabyylantise.&F &w&ywulformﬁmmo v(he@ﬂeqlkvlalhleowilfbn)dg@ﬁ&

adiQ) aﬁ:r%@ﬁlfo%glahlilggén %@&@dgﬂgﬁéx&%{ll i u%qp %éoorgr?é‘%&mtro

PCT/ US2008/ 072201 b
airkipp Wdiﬁrealrtw nitrageai adon whptienably éndeperdeniyt mogeor ditabstitsted by

O@t tozﬂ IlI lYFGIIdQ %%Er%r e?tﬂgr M &rgg%rbnsa olﬁx%_)ték)ggor\éhﬁ H@Fwﬁsntl?/ssg%&tuted

aWIth @&@E al&le:GRAalhﬁlﬁndehminahd sulfohgbiinoptioadllyoxidzedno a

het eroaryl, heterocyclyl, or C3-C8 cycl oal kyl
SuYflmhde?sr‘;c",‘[‘f(me(jpt|onalIy |ndependently substituted with

one to three substituent groups whi ch are

o1 05 B eyl ¥ 5 E LS, R PR S SOTT Y e oo

a:lpltoamfrblyImdeﬁ:&démwbitmmbd(yith ohetoekiree yubstytuent @foylbs wherein each

&s%tl? a{ p % r y}s ds]((%pergi)éétl’ly Cg %y atlF)Elgg&;l t‘%)f%ﬁgﬂqumo Or 0X0;

aroyl an1nocarbony| al kyl am nocar bonyl ,

di al kyl,am pgnyl, ami nocar bonyl oxy, Cl-C5
al k Ig&lnogggﬁgﬁﬁloxy, Cl-CB di al kyl am nocar bonyl oxy,
C1- C5 al kanoyl am no, - al koxycar bonyl am no, C1-C5

al kyl gyl f opyd tﬁg}l}ngm);acgl;j?%gm fonyl, Cl1-C5

al kyl am nosul f onyl dlalkylanlnosulfonyl
hal ogen, hydroxy, carboxy, cyano, trlfluoronethyl

trifl ugr ongtcb@yses Bh&&%arﬁﬁoﬁﬁo%’mﬁﬁﬂ ﬁd&ﬂ%ﬁdﬁﬂl‘tlgf K@3Gfted with

atomis optionally independent nono-
ane Wipee F'fchﬁtﬁéam@mm dedmrkyldemndwlwselemcbfrm thergzeun n
L ge
e oTCHCpRR. CreTulp R AR LSRRG ks i
erdodkyll theieregyelin. neyl, élplemmé,l ¢1yCmtmwz@ﬁCx dk@ymyf(b)@ﬂe
a ently
TR g b Eic ER B util MRRENEN 2 o
Ylacg@lcﬁréﬂnm dlilik}tlhemoaiﬂbmlml amownarba}yl@oyeCpﬁgrrmnl y

TS BRI B i 5 B,
@k!ibm@_ﬂ@bh}yammndé,p@mmidlf;bn)ﬂmbmbj dmihegifehinCo0e or two
SR F P R APl st P, B resticgs ano.
triflubtonettivedi Mydro@EBoNy; nitro, amino wherem the nitrogen atom is optionally
independently mono- or di-substituted by C,-Cs alkyl or aryl, ureido wherein either
nitrogen atom is optionally independently substituted with C;-Cs alkyl, C,-Cs alkylthio
wherein the sulfur atom is optionally oxidized to a sulfoxide or sulfone, wherein each
substituent group of Q is optionally independently substituted with one to three
substituent groups selected from the group consisting of C;-C; alkyl, C,-C; alkoxy, acyl,
Ci-Cs silanyloxy, C;-Cs alkoxycarbonyl, carboxy, halogen, hydroxy, oxo, cyano,

heteroaryl, heterocyclyl, amino wherein the nitrogen atom is optionally independently
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(e) Dis absent; (f) Eis the hydroxy group or am no
group wherein the nitrogen atomis optionally
W0 pepzadent | y nono- or di-substituted by Ct- CBCHUK3008/072201

and 53 WD 2009/ 023471 PCT/ US2008/ 072201 (g) Q

conprises a 5- to 7-nmenbered heterocyclyl ring fused

to a 5- to 7 nenbered heteroaryl or heterocyclyl ring,

each optionally independently substituted wth one to

three substituent groups, wherein each substituent
ﬁ)cl)'I por ?{ sugitlt%d b? @e—%e QH{?F&' C%qz:r;lgé (v)vgla‘lléw etth&%ﬁ@ren atom is

b]ﬁtoeﬁlmmépphdemlasq)zlsgnutq:gtwamc%r(yi al k)@lméw%/lwrwvyl C2- C5

al kenyl oxy, C2-C5 al kynyl oxy, aryloxy, acyl, Cl-C5

al koxycar bonyl , C1-C5 al kanoyl oxy, an1nocarbony|

al ky| anilnodihpistiey Embodimantcsaidrilsieicalp Ky has Formula’l, wherein

an1nocarbony|oxy, Cl- G5 al kyl am nocar bonyl oxy, CI C5

di al kyl am nocar bonyl oxy, C1-C5 Ika 0

al koxay?/‘b ar oy ani! Hl?ter‘@IYlC%eter%‘fyﬁp’ -0 Efﬁ%ﬂ%\?ﬁ%% giogp, eé%h

ﬁ]& I&‘Ahlwnnaéb%%efngfr‘ X\hbstlggeﬂ%ttﬁﬂn@'tdﬂbhke@rﬁhlﬁ&ﬁléhdc @Bs, which are

en I oxy, car box , 0X0, C
mdemel%d@mmelﬁmd frgmrtlaergralméﬁ@fm Cy Cs alkyl, C-Cs alkenyl, C:-Cs

ﬁ(%/r(yl Yore, "a?lzamﬁ*lt b'-% cyc'mail{yp ’het@f'ﬂcﬂ}‘ayl‘ﬂmf 8LBrob € C,-Cs alkoxy,

éna i‘onal I'y | ndependent|y nono- or di -
gmasnmmw ﬁyCenlkml(mYI(wyloxmaé}/ldﬁ -fuhalketysadpperroyl,

e T

smwaumnoamemymy, opCk dua&ly]aynmmdtmzbé@(yt ©1-85 slisproylamdeo, 6n-Cs

| fon ere sty tuent feQis
8 Pi‘y&ﬁif’?)vh e@eﬁﬁ%ﬁ’flf Lft%nﬁlgmf lgé&v&ifng ?)ﬁ o% to three
sbBiitos@finy D ICp AR Sliatief @btosd fdny b hmlogdmeh)girm)qypca:ml shnng
ot S S Sy S B SOOI OR Mo

h}ﬁi%pé;ﬁghtlyh?@]{oowm Sﬁ?ﬁ{uté‘clytlﬁy“@p ngﬂk)n or WRE uiido wikveein either
nitrogen atomis_ optiona i nde
mtnog@r%%tt)mﬂmmnw igﬂ‘eqp@)deaﬂ%wbsmaﬁg ‘3% Gy & flkylthio
%&9{ tthdlqu%Fh i Oﬁ’tmnhﬁy ondizanelalsvifondtensnidait | y
stituted wt - al kyl or trifluoronethyl,
wherein Q cannot be 1 H[ 1,5]naphthyridin-4-one.
Non- | % ' g : m‘ganamgrm:l €6h ﬁlﬁeliﬁh@éiﬂy todmpgunndsCs aikludeC)s arylalkyl,
uor o- 2-

ﬁ’e&hm% Hesaper wath thecragiep aspmpdbey g commonky affaghgdia fRUY 5 §iCs

%H‘R,l [ 3, 2-b] pyridin- 7-one;
j%k‘ﬂ : Pd%&g 2- hydr oxyphenyl ) - 2- hydr oxy- 4- net hyl -

rlfluoronethylpenty 1] -
4H-t hi c@no[@,lﬁth@idiydﬂydgxﬂuﬁ orOrﬂﬁhylene group which is optlonally

4-[4-(2, 3-di hydrobenzof ur an dr ne

P By SROEHST BERESH S A re gt ke opS psyrd TR bl e
conki Jtlﬂg ()5Cf tf‘&]l’(ﬁ Kydroxy, and halogen; _

nethoxypheny 2- hydr oxy-4-nmet hyl - 2-tri fl uoronet hyl pen

tyl]-1 H[ 1,6]naphthyridin-4- one;
I-[4-(b-fl Mbi@@rleithbm&Mpﬂge@;pl;) - 2- hydr oxy- 4- met hyl -
rifluoromethyl pentyl]-I1H

(e) D is absent;

() E is the hydroxy group or amino group wherein the nitrogen atom is

optionally independently mono- or di-substituted by C,-Cs alkyl; and
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[ 1, 6] napht hyri di n- 4- one;
4-[4-(5-fl uoro-2-net hyl phenyl ) - 2- hydr oxy- 4- net hyl - 2
wao eioblozsaromet hyl pentyl ] - 4Ht hi eno[ 3, 2- b] pyri di PET7US2908/072201
4-[ 2- hydr oxy- 4- ( 5-
met hanesul f onyl - 2, 3-di hydr obenzof uran- 7-yl ) - 4- et hyl
-2-trifluoronethyl pentyl]-4H
thieno[3,2-b]pyridin-7-one;
1- [2 hydr oxy- 4- (5- met hanesul f onyl - 2, 3- di hydr obenzof ura
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t@l;ll](yléhhhlb&'drlﬁm@[oﬁylf tﬂ?ﬂﬂlfdngy Bminb; @P@ alkoxycarbonylamino, C;-Cs
ydr oxy dr oxy- 3- met hy %en I") - 4- et hyl - 2-1

r%“#ﬁ%‘éff@@ﬂﬂf'ﬁw ‘be‘ﬁw lamlﬂw‘ﬂfﬁnﬁn%n[ @s @albylwrﬁowlmﬁ bHegen,

A:
e e e e

iR ammopykesgio the nitfogeq slogh eptinallyzindependently mono- or di-

i i e is offtiona |
S ST T
"(Sglbﬂbﬂﬁupmt(l@d QltUQﬁﬁﬁ%b mz@f GK dhylﬁHqW)leerhlyechutfxy&télm is

opmﬁy lOX@IZEﬁ to zI Jugﬂg [ giEStUEXTeD %ﬁ%{%gx]eachélsﬁbzt ueen? gro b’rz Q 1J
d)phg@ﬂ@ b@nmﬂmamuﬂqmte)d Rithyretrto dyecdsun@itlient grdupsrskfebtel® from

g@éﬁ%ﬁdg?c%% IXTI]f ?? Hz ag(ly g@ Cﬁﬂﬁ‘f’l&ﬁe&{ﬂéﬁg@)‘ﬁ?%ﬂr B alm

é’tllm?yll ,h2teroaryl, hheferocyclylI halogen, hydroxy 0xo, %yano Czlimmo wherem the
&Jtlfo&el% gt(rblglﬁfeéq_t%) %FyslnXep]encilént& mon. rg)z;\glh gubstEtItheh gy é] %5 alkyl, and
dliehijoch IJpEin Zidtfeld Rid T atdn)] 1520&&%?%&@{3&@5@4@%&&& fhinen e,

6] ha yri one,

t 3- net hy
nﬁ Q&cﬁﬁ@% @?%Ybagﬂﬂpﬁ%ﬁmﬁﬁéﬁ£5¢ﬁﬁ%ﬁwhmymynﬁ*hﬁdroxy 4

hyl fl h 7 h
ﬁtr i él n%ﬂér&h@lt%‘%%?&%ﬁé{ Pent %)nlpounds n lkllde 4- [4 uo]ronap !

(2 ehoR heyl)- ﬁh%ﬁkmhﬁbﬁwbﬂﬁﬁﬁaroﬂetﬁﬁ?m}l] -ZHLhikAd[ O PSBdin-

yl ge‘ﬂié‘ogédwf% E-z%ﬁ@tpﬁwﬂ) %h@f%ﬁy frﬁ?hw{a?rér@o?o%:@émw 1-

4ﬁ =thieno|3,2-b]pyridin-7-one; 4 [4 (2 3 d]h drobenzofuran 7-y1)-2-hydroxy-4-methyl-
trifluoromethy Igent% y -l H[ 1, 7]%gph9hyr¥ il

Zgﬁ%uorqmcftbylpﬁp@fl 4(1511 SI(CQB 2 b pyrldm 7-one; 1-[4-(5-fluoro-2-
Ig%ﬂl%}lﬁa]‘ﬁe%dﬁz Q%JTEUW 'nl%h@ﬂ!' ﬂtﬁ)rﬂﬁ%}ﬂ éc?yﬂ AH (gl HRE&R’}‘F}J&YA 4
qnef 4-[¢-63- ﬂumgr%mrmpmylprﬁéwwo)(y A-rhatliyl Sxyifldenoetthy Ipe @y1)- | H-
Glrf%]}clilp?@lg'? ugl?%rlegé? ﬂe%/ llxor{;'? mﬁjtl}ﬁ% B?Bmff{irlo% - methyq%

iyld poxng tha L paety HylH- Bicno| 3f2 -ipyradie? fopk peptiyidtoxh H-5} , 7] naph
O LBy fobisbitetny 30 et 22 oy b

lﬁhhy[—3l2]-b]ﬂ}-ﬂ1duhl7amel I024hy@roxy-4-(5-methanesulfonyl-2,3-dihydrobenzofuran-
7-y1)-4-methyl-2-trifluoromethylpentyl]- 1 H-[ 1,6 Jnaphthyridin-4-one; 1-[4-(5-fluoro-2-
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b] pyri di n-7-one;

4-[4-(5-fl uoro-2-hydroxyphenyl) - 2- hydr oxy- 4- net hyl - 2-
wao eioblozsaromet hyl pentyl | - 4H oxazol o[ 4, 5- b] pyr i dPCF/VS290%6072201

4-[4-(5-fluoro-2-net hyl phenyl) -

2- hydr oxy-4-nmethyl -2-trifl uoronethyl pentyl]-4Hfuro[ 3,

2-b] pyridin-7-one; 7-[4-(5-

fl uoro- 2- met hyl phenyl ) - 2- hydr oxy- 4- net hyl - 2-tri fl uorom

et hyl pentyl ]-7H-thi eno[ 2, 3- Db] pyri di n-4-one;
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di hydr obenzof uran-7-yl)-2-hydroxy-4-nmethyl -2-trifluoro
nmet hyl pentyl] -6-nethyl -5,6, 7, 8-
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Pc@ﬂ_ / &&%9&#&93 35@%}1 | @hh%t’uﬂ%?[l?ga}ﬁ%? Q}/%Jh%‘?:(ﬁ‘w g}n&%{ge&an—}ol;

di al kyl am noca
al, kéﬁxyf&laxrcb@ﬁyﬂiamdoh@ yh@e.l.thﬂwamddwl@myhdmyz gipemian-2-ol; 4-(2,3-

e T e e

cryahlyjpentztnﬂ -bll; a2, Gmﬂtyhydbcznﬁ)fmid -Behanet -firkipro- i tH-Gndol-2-

MU ORI T TR I A

omar iynﬁol Zdylmeg@l)vmﬁétﬂyl:perﬁhﬁ h@tr 1t1n1t trgmgﬁfzh @tci:{llmdbﬁz P/ll?lethyl)
na e i tuted wi yl,
y la‘i@'i“?‘ﬁy‘ozog% P%“ZPﬁ‘éa“st]f)lﬂﬁ“mQt?o% 62 %‘pt i onal | y

meﬂtoz)e@lzomaras.wllf pr@hﬁno@J 2.3 W5 Q1082 (rﬁéthﬁ? n%ez ol;
each i ndependent en or Cl- Cﬁ,
Rol4- %g%wéqbewqfwa@ ﬁé/l)c?af(%%WYa‘l mﬁlwhéyrlfar%ore@mwm 1H—

aﬁdo@&ﬂ%ﬁb&ﬁnﬁ@ fztmfa\s FRoD ﬁHih&&ob&%&l‘ upgl %%’1‘) 2 gﬂg)l'xy (Shethyl-2-

R3 is carbocycle, heterocyclyl
é%ﬂ%%fy@bﬁép@l)d@flavq@ﬂ -3-carberrityidst y; 4é51bmnyté6’@idry¢tobenzofuran—

) %dr@y @'A@{ﬂy&%q{l {J(i(rgnetgglg%lﬁ‘rflhilj?{(!_id(lf—?&rbg?lkri}?,’2—[4-(2,3-

heteroc
cidmd@@wpéu@z’l -8-2ahyidenxy 14-methyl 2-CTGR nakHygreyily ) ]-4-methyl- 1 H-

S L TR Ty

eny
wii fl bor@meshtigentyh - Hé-isdokes 3- -cdrbenitrileg nQﬂ,GSi,lhyMte)EﬁzloﬁJraﬁﬂyl) 1,1,1-

%;&)st i'a'll(li'rglt ﬁfl%d%z é”i?)m'y)fll nde ende% g&?‘iﬁ? al kyl,
ﬂh@ﬂmbenszan@yIMZN@&mxyﬂhﬁﬂﬂyq}Q. tri@lnon@'éleﬂiyﬁ)%ﬂ@bﬂllﬂ ALO13-

PR By o OB Ry i O sk 5 riOsomet

dylai Hytdan? @M}b}é@ﬁth@lbl an@“ml nogaubeN(1H- 1@40195)/lmethy1£1-
al kyl ami nocar bonyl , Cl1- al kyl ani nocar bonyl”, C1-

&em%ﬂl%‘fﬂé yl@ptee52 alt koxycar bonyl ani no, C1-C5
al kyl sul fonyl am no, C-C5 al kyl am nosul fonyl, C1-C5

g;glng?/l SIQ 8r}ursh%|r E:r?lg(y(llmernasla? t leastrzllylgler(I){Ay ﬁas%%¥£8§¥'wherein

(a) A is an aryl or heteroaryl group, each optionally independently substituted
with one to three substituent groups, which are independently selected from the group
consisting of C;-Cs alkyl, C»-Cs alkenyl, C,-Cs alkynyl, C-C; alkanoyl, C3-Cg
cycloalkyl, heterocyclyl, aryl, heteroaryl, C;-Cs alkoxy, C,-Cs alkenyloxy, C,-Cs
alkynyloxy, aryloxy, acyl, C,-Cs alkoxycarbonyl, aroyl, aminocarbonyl,

alkylaminocarbonyl, dialkylaminocarbonyl, aminocarbonyloxy, C;-Cs
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trifluoromethyl, nitro, amno wherein the nitrogen
atomis optionally independently nono- or

wa@lzeogirsri t uted by Cl-C5 al kyl, urei do wher ei nPE&I/Uk®N8/072201
nitrogen atomis optionally independently substituted
with C1-C5 al kyl, C1-C5 al kylthio wherein the sulfur
atomis optionally oxidized to a sul foxide or
sul fone; (d) B is the nmethyl ene or carbonyl group;
(e) Dis the -NH group; (f) E is the hydroxy group;

S OR35S RETRRORLATRES gl By, .
tatlesgcaomybumads G166 alkgBulferlybm@yd, aRvdvgdfeyl 4-Cs

et hyl - 4- phenyl pent. ic acid
O Bl B o ¥ L wi- ety ey canbory. eyano.
?Mﬂn@mmetﬁymgtfﬁytjMIm%i rmh@?yiimﬁmﬁeaﬂ@:tl;k rﬂﬁd'cfén atom is optionally
1-0x0: 1, 3-di hydr,0i soben ran- 5- am de; o
PRSI0 oM P2 D5 BHENEY hy L ARG A pRHOANBFE s
(nktrepen atbm3is oflfidinlly DidsRagaokwsantd-with @ dfkyl, C,-Cs alkylthio
2- hydr oxy- 2- ( 3- met hoxybenzyl ) 4- net hyl - 4-
Mg:wxp g@mll Hatqm igopgorally oxidized to a sulfoxide or sulfone;
(1- oxo- 1, 3-di hydr oi sobenzof uran-5-yl ) am de;
2- hydr.oxy- 4- - . 2
met hoi@beng;igr)d-%-%?aﬁ?i fndgpesdenily| hydroeehdi @-Gallyl or R'and R
(tdgetticd with Srediaity il LW BOOLAE 0bHmdAly Attachbd Ao a C3-Cy spiro
Z-S%qgﬁx, - 2-[ 2- (4- met hoxyphenyl ) et hyl ] 4- net hyl - 4- pheny
I°PehRt&HSI"E acid (1-
oxo- 1, 3-di hydr oi sobenzof uran-5-yl ) am de;
Shg%;kcggﬁi( %%r?:t%rlg | %é_ p&)@r&%ﬁ%ﬁ,ﬁ?yﬁevgézﬁﬁ: carbocycle-C,-Cg alkyl,
(cArboxyg alko Bycditoyglr @y ISOPENARSI LArAINE S€ Y hal Gyl ehetelock dly LET-E3
byt yl benz ll)C %hhg(d[aox - 4- met hyl - 4- phengl pent anoi ¢ acid
@%ﬂ%%&tﬁ??é-- AR Y bruBHRREd il stkenyy pyhfr-fe alkenyl,
216[*@#(!@%7@371}@2:@3' Mkt ByhetetopYI0r L&Y aikenYE bhl opfionally independently
P

phen ent anoi ¢ _aci dbﬁﬁl - OX0-

UbS LIRS b BFFEGH RAISHTIERTHRsaYrhatein eachiybivtigsept group of R is
oRRle ooy 1A RO 1)L Q0 kL .y ﬁmg{isg{? LOLOLRARYE pRAE -

1- oxo- 1,"3- di hydroi sobenzof uran-
s Rikar o RYenexy. 3 iHysdikangettoxl| §-Gs atbexygarbanyl, C,-Cs alkanoyloxy,

SHSBBTIONSE ool b @885 o o aolypigeion
ﬁ@iﬂwfhrb@ly(,zilfﬁztaﬂylmnm@nwlweﬁyﬂi)lkgﬂamﬁmnwb?mhtfalﬁ@ C

id (] .- 0x0- - di i -5-yl)api de;
Y IATER T LT vt U T e

aiky laplinpeuifenb Ce-Cadiatkylaminosulfonyl, halogen, hydroxy, carboxy, cyano, oxo,
- 0X0-1.. 3-di hydr oi sobenzof uran-5 i de

%gﬂcuyaqr%eﬁ}giyqlt%%&Wo_\alerem ﬁle nllJt

ﬁmﬁ&cfrgum@ﬁtaeeﬁby 09Xy RN Vel dodw Keyddh Odber AitddBd bR NS B Rally

GRSl K et Sih €,-Cs alkyl, C1-Cs alkylthio wherein the sulfur atom is

rogen ath\l ig g}%onaliy independently

optionally oxidized to a sulfoxide or sulfone;
(d) B is the methylene or carbonyl group;
(e) D is the -NH- group;

) E is the hydroxy group; and
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di hydr oi sobenzof uran-5-yl)am de;

2- benzyl - 4- (5-fl uor o- 2- hydr oxyphenyl ) - 2- hydr oxy- 4-
woreiobpryaent anoi c aci d PCT/US2008/072201

(1- oxo- 1, 3-di hydr oi sobenzof uran-5-yl)am de;

2-cycl ohexyl nmet hyl -

4- (5-fl uoro-2- hydroxyphenyl ) - 2- hydr oxy- 4- net hyl pent ano

ic acid (I -oxo- 1,3- dihydroi sobenzofuran-5-yl)am de;

4- (5- quoro 2 hydroxyphenyl)-2-hydroxy-4-nethy|-2 63

WO ZOQ /h§%99$/072201
(2- net pentanoic acid (I -oxo- |

, 3- dlhydr0|sobenzofuran 5-yl ) am de;
2. (2-chl oro-6-fluorobenzyl)-4-(5-fl uoro-2-nmet hoxypheny
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, 3-di hydr oi sobenzof uran-5-yl)am de; 2-(3,4-
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R e
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6he(n§l‘pér|1tbmﬁ@ac2d YooKk Mls})be%z&‘)iﬂlhgx)){)aﬂﬂde 2- hydroxy -4-
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R LS RSO R RAEI e e
&h&&o@o&hﬁdfu&ﬁg%ﬁm{&& 24k A1 ﬁ'éy %Qrozz BX&%BWQJW‘)’ hydréxy-4-
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nathyhesntanoze it drer lshBidmdiefsobeancfgrap)Syd imimdde; 2-cyclohexylmethyl-

Af'(i( ﬁu(arl) li%@( gxyﬁ!éérﬁ@r%enz |Q m%'hgﬁ)gﬁtgﬁgfc acdd (I-oxo-1,3-

ol Cc acC
@hycbw@obrn@f@hahﬁdnl)@mwbészmumhﬂﬁero@ -Dyalmixgighenyl)-2- hydroxy 4-

lﬁétégggﬁtg{f%e ﬂ%/ hp(ﬁ itéuh Hobenao - yrf‘%%{‘ €; XY R ycﬁ(%x; Imiethyl-
(]5—60(@9 -2; @dmxpwm) Qdiydmzy»ﬂuﬁamylﬁerydn))ﬁmbde{l -020( 3, 5-
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0xo0- 1, 3-di hydr oi sobenzof uran-5-yl )am de;

2-(2,5-difl uorobenzyl)-4-(5-fl uoro-2-
wWhyweoxsphenyl ) - 2- hydr oxy- 4- net hyl pent anoi ¢ acPdr/Us2008/072201

(1- oxo-1, 3-di hydroi sobenzof uran-5- yl)am de;

4- (5-fl uoro-2-hydroxyphenyl) - 2- hydr oxy- 4- net hyl - 2- ( 2-

met hyl benzyl ) pent anoi ¢ aci d

(1-oxo-1, 3-di hydroi sobenzof uran-5-yl)am de; 2-(3, 5-

di met hyl benzyl ) - 4- (5-f | uor o- 2- hydr oxyphenyl ) - 2- hydr oxy
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4-. 4- et
g R o B P G sk e 2
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:Heé %;l{e 5)'3 %» % f]uorg)@ometﬁog_pheny )-2-hydroxy-4- me pentan01c acid (1-
dijyldf @ih$QbREEAL RN Y R YL chioro-6- fluorobenz 1)-4- (5 fluoro 2-
(5-fl uoro-2-nmet hoxyphenyl ) - 2- hydr oxy- 4 %

dﬁ@%w{ypﬁ@ﬁtha%p% 4ge4thyIpentanoic acid (1-oxo0-1, 3- d1hydr01sobenzofuran 5-

(yhamtd; 343 f
8ﬁ?orob%ﬁzyg&ewg&gbaqgggggéyﬁgﬂﬁgy enyﬁﬁko hydroxy 4
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rol sobenz furan
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e ent an
B RO P Eh Sy G-y s 5-fuoro 2
Byc(r&xyﬁ)hfg@r)@ ~Ryrdroxy- 45mfetihylpentarg)1c amdh( I- oxohl ,3- dllhgdrms%begzofuran—S—
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di met hoxybenzy
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1, 3-di hydr oi sobenzof uran-5-yl)am de;
2- (3, 5-di hydr oxybenzyl ) - 2- hydr oxy- 4- net hyl - 4-
WO b@aptyaent anoi c acid PCT/US2008/072201
(1- oxo-1, 3-di hydroi sobenzof uran-5-yl)- am de;
2- hydr oxy- 2- ( 2-
nmet hoxybenzyl ) 4- net hyl - 4- phenyl pent anoi ¢ aci d (1-oxo-
| , 3-di hydroi sobenzof uran-5- yl)am de;
12- hydr oxy- 2- ( 2- hydr oxybenzyl ) - 4- met hyl - 4- phenyl pent an
' n fyra
g{ygrfggﬁﬂén&g2 h%cyh%ﬁy :!1 rﬂet&!@pﬁ?}z{éﬁiﬂ 3381%% %?T 4r 45 élhydrglsgbenzorriurhn 5-
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hydib@xy-lﬂﬂﬂfy e)ltaﬂoﬁy@ﬂ @KMXCAT PR Mfoﬁ’s%ﬁér@ﬁ@'r&h 5-ylamide; 2- (5
3- d|h dr oi sobenzof ur an- )am de; and

d(
ﬁ%f@r?z@?? X%X%WB@ Q- "oszlsthil %pbqrwipapfén%%%leo@w hir- 5
dﬂlbfarﬂrsﬁm%ranwl)ﬁhﬁﬁe @QS ﬂluBroslt h}dro;@@@ﬁz@ﬁ@ @Ehgl -4-

sald at | east a wheérei n
ahenyipgntaggic #rad @r%‘é’r - d@w@eﬁobe@a@fhraaétylmdq ¢-(5- ﬂuoro 2-

b
ASERUISILL 1 MAESE o 1 S8, s -
P¥ b tdity deprisobgnzo -glhamide; &(5€1u0@52 zhb'dhykybe@af-l)es(S -fluoro-2-

B P GRS Do P ARG 1 s Fhprgronrns:
&ll)ikﬂ.iﬂlg/ 2- (@Z-@Ele@bk}éﬂﬂgdy@x@hy@%&y%meﬂﬂyk?mﬁé@@ntamly h@d yl-oxo-
E BB SO 2 Rk B R R e 4
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3 drowobenzofuran 5- yl)amxde 2- hydroxy 2-[2-(4- hydroxyphenyl%thyl] -4-
methyl 4 -phenylpentanoic acid (1-oxo-1,3-dihydroisobenzofuran-5-yl)amide; 15-[2-
benzyl-4-(5-fluoro-2-methoxyphenyl)-2-hydroxy-4-methylpentylamino]-3H-

isobenzofuran-1-one; 4-(5-fluoro-2-methoxyphenyl)-2-hydroxy-4-methyl-2-(1-
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trifluoronmethyl, trifluoronethoxy, nitro, am no

wherein the nitrogen atomis optionally independently
worewe233rt di - substituted by Cl-C5 al kyl or ar yPCT/USB0$1072201

wherein either nitrogen atomis optionally

i ndependently substituted with C1-C5 al kyl, Cl1-C5

al kylthio wherein the sulfur atomis optionally

oxidized to a sulfoxide or sulfone; (b) R and R2 are

each i ndependently hydrogen or Cl1-C5 alkyl, or R and
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R7. are each |ndependentl ydr ogen,

(‘313 o5 gav%‘;}){%e“@m@sﬁcgfk%’wl 3-dehydisgsolreg n s @1&@6 2-
@&&@ﬁe\myl-@?@@lo@ i(ﬁl]‘d’rb@i)ylen}@zz %dr@i)ky méltl@ﬁﬁéntamhy d¢i@f Yoxo-

carbocycl yl, heteroc , 0X acy
Hetdih ?‘f/‘l’be“%,%“]@@fégb@% é Z@zzclomnWmethﬂr%(S-ﬂmr@g al kyl ,
%&bhloxﬁher%&) f‘-"ﬁg'@r@l( leetmﬁe%[aQSMQJ:M{ &éz@cgﬁlg}@éksobfinzofuran 5-

het eroaryl - C1- C3 car bocycl e
afi)ymld@zar@@ @Ink)é@ylllydrwe'tl‘éﬁ beye I gdilgarg@®behdobmy-3- yl)4 phenyl-
%ggg&g -C2-C8 al kenyl, or Cl1-C5 al kylthio wherein

su ur atomis oxidized to a sulfoxide or
sul fone, each optionally |ndependently substituted
wi t h oneygtQibhsies errﬁ)'d@ﬁ{e'nt %'eﬁ@‘éit 1P H PRGRVGE £ uﬁﬁcahe in
substituent group of R6 and R/ are |n ependent e
al kyl, C2-C5 al kenyl, C2-C5 al kynyl, C3-C8 cycloalkyl

phenyla) Cla GanalrHX etcRBGNSWNp, calopionyKARAYdend Slituted
C1- G5 alkoxycarg%nyleecgg S ?fgnorﬁgn yRRIEYdendy Rbsitute

AP 288 L BESA jibsti @entEsoupy Wt ﬁtﬁl@@ﬁf@@ﬁ% selegtgd frgm the group

emtskwgmn@ﬁc@mwtg al@@n@@—@ &?Mh%m Slaoyt, C;-Cy
alkylanlnocarbon i a kylanlnocar onyl oxy,

erclwyfl»mw:ff@yq:lahmb he@@ﬂ% Creffdeadsop o Homtkeayionp, C-6s C5
| |
gllkgﬁ/)]l% § M%%};”@a égikél:gﬁgﬂb()f&ﬂyziro l%lgosﬁafbon 1

ni
hlés}/ glg{v?c;hWﬂ dxalkylmmb@x@onybymmparbmg?oxy Ci-Cs
r%ﬁﬁ£§'e ni 'eﬁgw ﬁ%ﬂﬁmﬁgﬂﬁg% ﬁie ME@]ﬁ§HWé FF§

mlknmalbon)damlsqk&tﬁistahk;édnlfoyylﬁﬂmwrmh@lfonyh rei-do wherein
ther ni i onal,l endent |y

gllk%srtnlx 0S lPo&yglgét ﬁ:s %f&&&n&o& {onylo ale%n qpx‘qua?tmx&s cyano,

mmmr_)mnmhyt eflsubrhetho:dt Bibfo] SnidPvherdiml thy/nia¥sedi 2@l istoptidnally
HIfOé qe or sul fone; %%

independently mono- or di-substituted by C,-Cs alkyl or aryl, ureido wherein either

nitrogen atom is optionally independently substituted with C;-Cs alkyl, C;-Cs alkylthio

wherein the sulfur atom is optionally oxidized to a sulfoxide or sulfone:

(b) R' and R? are each independently hydrogen or C,-Cs alkyl, or R' and R*
together with the carbon atom they are commonly attached to form a C;-Cg spiro

cycloalkyl ring;
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(g) Qconprises a heteroaryl group optionally
i ndependently substituted with one to three

W@ e Maent groups, wherein each substituent BEDUR200$/072201
Qis independently Cl1- C5 al kyl, C2-C5 al kenyl, C2-C5
al kynyl, C3-C8 cycl oal kyl, heterocyclyl, aryl,
heteroaryl, Cl1-C5 al koxy, C2-C5 al kenyl oxy, C2-C5
al kynyl oxy, aryloxy, acyl, C-C5 al koxycarbonyl,
Cl- G5 al kanoyl oxy, am nocar bonyl, Cl1-C5
al kyl nogar - .al. kyl aminocarbony 1,
am nogg}r bog{sl %ﬁgmﬂéﬁfg&@ﬂ g’;?ﬁ%’m nocar bonyl oxy, Cl1-C5
67 WO 2009/ 023471 PCT/ US2008/ 072201 di aI
Kyl am(ﬂpcamg’@@m@leg& '&—%s%l%EQF alﬁnﬁ/gﬁe each

al koxycar bonyl ani no;
ataea Lyl indepgndentdy su@snawwlthnnm@sthmé @'Itht,uer(ﬁkﬂﬁJES wherein each

ds‘u@itleénf‘g] P[?éfull_’; Es(m ?Agﬁ!l)? alp%/ldﬁ%#%%fxﬁzﬁgg%%?( ino, or oxo;

cyano, uor onet

trifluoronethylthio, nitro, or am no vvherel n the

ni trogen apaghpssne; Optionally independently nono- or
di -substituted by Cl1-C5 al kyl; or ureido wherein
either nitrogen atomis opti onal | y i ndependently

substifut eg 1WNNGI@1W@elﬁ|RRMJ]d ROdre @i’eh%ep@ldkytl}myd?bgen Ci-Cs
wherein the sulfur atomis optionally oxidized

A Eeraetlisnyls Gr-fo ﬁ‘é}’nylfv%e@%ﬁlkpxéa@hcsﬂmloﬁn&tcwmmloxy
TR I AT sSHIBH S Ere

a’ql]w§,,|aryl@1 @3kl laesly 1 -Gelatog bl hetomaemkyt-CieSeakyl, chyamaryl -Ci-Cg
I ')f- U =Lo- C a
SIS LT QS 00,61 TP
ﬁﬁ@rgaml.ca (retleny s O pyyalldil thio2wheraie tHays i ur btdnn lsfolxuhlzred e
tyl e;
0 f%’g%yéfpﬁ@}&l ac% étﬁq?h%lélo?peﬂden Hysyhsiiy 5edév et e thyeey v j
fshhls@nmm@rblyjs bhetrgih amhrsehstituent group of R® and%{ are 1ndependentlﬁ/ Ci-Cs
3- rret 0X
(“ﬁ?{ﬁ ) ‘?“ﬂe@%% it t%'&ﬁggﬁfﬁ%tﬂ& lb{at@f A Hephenoxy,
Ti{a&, aﬁeadmyrmrdsw Clp@;almx@cazbgﬂyrmiqMxla)kaaoﬂ&cyf AHRb&Qromyl, C;-Cs
nﬁ%y[:a % g %(} é«; (ﬁelkl yl -1 -trifluoromethyl -butyl am ne;
qeaib Yy G ylaminocarbonyl, aminocarboityloxy, C;-Cs
%lk@'ﬁhﬁﬂdc}trb&)(]&cyf bu@g @raﬂcyl'ﬁgﬁlli&%iﬂbbﬁ}h@{}d/b C3 it dWahiih, T Ics

uor onet hyl - but yl anmi ne

PI 6fb2n¥1‘éFPH59| Cpﬁeﬂ§7¥1§tﬂ@nﬁemm amiposulfgoyeEiHGy - |
rﬁ&ﬂ@ﬁo‘s&f&iymjﬂ|d)a‘ll%‘l§n§1h$sul-f9ﬁﬂ%“{§%xll 'hymldly f%‘%ﬂ%ﬁ ﬁ{ﬂno 0xo0,

uor o- 2- met hoxy- phenyl )
Ffl orarershy Zriflyeramethgry) nifrot arninp whersinethé wkrogﬁmamrmm apépnally

;ndet tnthj%;r(ﬂgﬂg né):‘lgf’ %1 @g@lﬁteﬁdyyqyf@}@yzhlzﬂ%ré éo Mlyrgm cither nitrogen

aflom if pprmn@lmemﬂwendnmly lSlah‘ﬁimed v3th(@-¢4 alion o ghe€hwlky e wherein
Fﬁt prlg an< %n:llﬁ&t}é’lg %]dlle(ﬁl OR su?foyldggrt Srl]JYfJOIZC-; E’Iiﬁdt rifluoro-me

7- yI 1- (2, 6-dichl oro- pyrldln 4-yl methyl)-3-nmethyl-1-tr

Idlf L;g({ggnﬁte@ng% l%&rég% % ﬁé@rp?i’l g?@{péqpﬁf)ﬁa(l)lly (i)r}de')endently substituted with
ppd tadobe subytitwat brphi)s, Shereintepth substitbanit floup Ot ingdpendently C-
Cs alkyl, C;-Cs alkenyl, C,-Cs alkynyl, C3-Cy cycloalkyl, heterocyclyl, aryl, heteroaryl,
C;-Cs alkoxy, C>-Cs alkenyloxy, C»-Cs alkynyloxy, aryloxy, acyl, C;-Cs alkoxycarbonyl,
C,-Cs alkanoyloxy, aminocarbonyl, C;-Cs alkylaminocarbonyl, C;-Cs

dialkylaminocarbonyl, aminocarbonyloxy, C;-Cs alkylaminocarbonyloxy, C,-Cs
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but yl am ne;

3-(5-fluoro-2-net hoxy-phenyl)-3-net hyl -1-qui nolin-4-yl
wWOoreaobpe34rt trifl uoronet hyl - butyl am ne; PCT/US2008/072201

1- (2-chl oro-quinolin-4-ylnmethyl)-3-(5-fluoro-2-nethyl -

phenyl)-3-nmethyl -1-trifluoronethyl-butyl am ne;

3-(4-fluoro-phenyl)-3-nethyl-1I-

qui nolin-4-ylmethyl-1-trifluoronethyl-butyl anm ne;

7-[ 3-am no- 3- (1H benzoi m dazol -

-2-
ék@%@%ﬂﬁ%‘ﬁﬂ%‘ycgy ébéﬂg noyfammo bn‘?%g?t((l) L}QHlthhylar%m% di.by

khcmnmylﬁmd@mhmawﬂonﬁt ayC) alByl(u'melSLdbﬂDL 2:+-fet hyl - pheny

trif ronet but
é‘aﬁzla%%ﬁf%‘yk hlbspe bGP TR AN it JTTR s, 4
Erfﬂut)}dﬁiéﬂféx& thﬂﬁ’drmﬁéthymn@lﬂﬁtpd bAarﬁﬂnUM@r{tphhmmltrogen atom is

1Hb d | WO 200 23471
R 3 CE SR 0 cob e
i&l{ek Mﬂdgefn% If‘;yc!pugl‘i’etll%'l@d@b&@lentﬂy dubstituted with C, Cs alkyl; or C;-Cs

1 Ao
ylkylﬂn@yvh«erdmrth@s%r atompis entiealrsiisad-1p asyfoife g sulfone,

g&fhéxjﬁm' e'QgP&BLtthéﬂx%%h gf @lls'@)tnm{my 1gﬁependently substituted with one to

trifluoronet hyl - butyl am ne;
B‘rrdfnasluhyituent gro(x;& sp@cth@fmm (H:(:Lma(lj@ﬂ (3=C; alkoxy, halogen, hydroxy, oxo,

th
ﬁ”uf‘?"ﬁ%% Ot y %ﬂ} Iam ne 1-(6-fluoro-1 Hindol -2-
yl met hyl') - 3 nethyl 3 pyridin-3-yl-1l-trifluoronethyl-bu

tylam neNoriBE}&g 951’ (ﬁ'these compounds mclude 3-(5-fluoro-2-methoxy-
benzof uran I ndol - 2-y 3-methyl-I-tr

phdnyD+3emethjlyl- Cmuﬂyf?aﬂmqglyl)[lgmﬂuoromethy}/butylamme 395-fluoro-2-

sr%}{olxylil Sflentyf)l ;'ﬁhhlgéyl fﬂﬁ{é%\é 331|n?f'ﬁ§flhiy rlfiuoﬂifﬂeﬂﬁfll by Anhd 18-

uor onet -am ne; ethyl -

k36@&hfokmpyrmmmmwyspﬁénwo)l @ethexmenyb dunaiilin: 4- y
fl.

rg? 53lnflqt% PB&% uoggg%t(p ?V{ethglu(gy}(xg]n ??]r&?ﬂy )-3- BSI frll%or?g 4.

(B y

YiefRk yheryht3-inbdhyior- an‘nm)fwﬂe{rbfrjbyﬂy]a{rpmeo pyﬂahlprpepyndm -4-
2- et
v SR U BB T i ameba ey

ipefut- hﬁlﬂﬂm ﬁl@nylbginydth)[l«?n (6 9nethyl-1H-indol-2-ylmethyl)-1-trifluoromethyl-
fl uoro-2-nmet hoxy

|buermnneﬂ S gt PR -PIey T TP Ul Eingor
@mﬂlgyl) I mfluoromethyl butylamine; 1-(6-fluoro-1H-indol-2-ylmethy!)-3-(5-fluoro-

th h | ) |
BREA IR SR e R
%ie[tl?ﬂ (15(%%} “’Brl QHzlnﬁthhﬁ?ﬁ)fﬂlﬁﬁ—q[Mhﬁorg 'nﬁH?ﬂ)h%htylanﬁbH Bdehzofuran-

trifluoromnet but IL
N-)[I-S (Q@-Nhﬁ@’pa’-yﬂdlﬂéit ﬂmyl_ybﬁerﬁg,thyl B lﬂuoromethyl butylamme 3-(2,3-

f'B‘%t ¥-pehz q?H:‘aRF‘%' )léj" gcs F&Etl@ﬂilna&l -4 oty Bromeh iyl -riosnlethyl-

m am
e tylhond ye; ﬁhé@bbo—%ﬁﬁé@hybhenyl) -3-methyl-1-quinolin-4-ylmethyl-1-

ﬁ%ﬁ%&g@hﬂ#&ﬁ&}ﬁ”ge t]y(l2 clhlotr(g qtfl llglﬂlr@ Wewl) Qpl‘*jt Huc]ro 2-methyl-
bhéid G- kgL Dy fhupydmictyi-bedey e, By Yugeogdiehy i tret h

%x{r@h@ﬂdﬂ%%}%ﬁ lnfénﬁﬂg%veBﬁLﬁé}{/l;au%r OW h1¥ o%u(tlilll L Sidazol-2-

WRhdi 13-4 (b oo 10]- @il g+ Bl eply-2i3ddiny Rebyehrrtrays yoatbottiile 1-
uoroneth |- but yl am ne;

AfriWproALI Berp P02 M‘@tqﬁaiv “Chidiremetndwhe D PEI - o
Lﬁ?@&%‘mémﬁ%tmrﬂnnélznﬁtdwbc 1 (HH-beRdphigart- zqrrhmﬁmi 4 nJ4e

uoro- henyl met hy| in
-trifluoro-1,1-dimethyl-butyl}4- ﬂuoro p enol; ¥ ()IH benzoxml)éazol Z%Hmet?\ )-%-(ﬂ-
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yl methyl -1 -trifluoronethyl-butyl]-hydroxyl am ne;
and2-(3-am no-4,4,4-trifluoro-1, 1-

Wa@IRewenBA1t 3- qui nol i n- 4-yl met hyl - but yl ) - 4- f | uor REPLE290$/072201
In yet another enbodinent, said at | east a DI GRA has
Formula |, wherein A B, Db EE R, R2, R6, and R7
have the neani ngs di scl osed i nmedi ately above, and R3
is Cl-C8 al kyl, Cz-C8 al kenyl, C2-C8 al kynyl,
carbocycl e, heterocyclyl, aryl, heteroaryl
gf?{/op@ %Ne%%g 3%%];? @ rm%)m&&ﬂggﬁtg}am% ?)%Ylgl a}rrl(}%)? Iiyyllmethyl) 3-meth-

hét3eny®1@ye$ -y 1@1ﬂnaﬂtlk}y1b,utylmﬂ’ue¢ dan bil-beﬁlilmﬁﬁiaa:bll@yj/lmethyl) 3-

ﬁ@{tgﬁb i‘%hrlcg ﬁ &afll éﬂr%[Xeth 1 gyllarwg% ggxggﬁyrlegmegyl 1H-indol-2-

agllrlnemyll) 3- pe'adim opiti- mfhxlof(yneth)m-de@emdﬁmtl Lg-rRivks tH-indop g

to t t t wh h
SR S GRS Rt ord D b g r C st ey
@Rntdurah-kamyl -(1 HoAdE52 glnkeymj 3-nfedryC8- t@@u&%@t@ﬂ%@&%ﬁé [3-
P%EGUSZOOS/O?ZZOl cycl oal kyl , hen%gg al Koxy
O&P%ﬁnpéar%owhyla‘r ﬁwolndy ﬂbnlﬂ dse?wplwetﬁyll butyl]-

Gﬂe’[ﬂ:ﬁ aﬁ{ 2 BAYL [BXY-1ud - ﬂ%ﬁfok?—@b@r@%y} mEthy P quinolin- zll ln;/ethyl 1-

al kyl am nocar bony| ox |alkylan1nocarbony

éﬁﬂ%@lﬁ?twmyl] mmed%a{ﬁﬂwpm -nearyokapy))-3anetng- [-quinolin-4-
L 4
A proggn PO Ak Prnet e el

a‘Pq{wldrﬂuﬁw@m“ﬂdmylhyl Clrlf@@rcamahyﬂyblua/ﬂﬂﬂmmlztrmnylbutyl [3-(5-
Rrethot(]%/ ﬁﬁﬁ‘%“ﬁ Iﬁ@tﬁplof(grllzm&}/n V\ﬂ grme‘ﬂﬁ? t1 trlﬂuor{)meth%l butyl]-

t r | Or one nitro
anmm [B(5-fbyptro- @ﬂmtﬂquyiplhdrmbbhdlemyl y qodwba-4efimethyl-1-trifluoro-

i - do wherein either .
BRI B T 0o B B LT G B i lgptin-
mylmetﬁgu- E&lfﬁlbi?@ﬁle,thyﬁbu@ﬂ aﬂétkt)dldehNQ?» (M&cﬁr@lmméth&(ysﬂeﬁyﬂ') -3-

one

zed to | foxi de or su
Rk ol S ey et s Bub Hb i R e hgro-2-
meatmk@ﬁerqi) 1-hesel- Dqmﬁ@lﬂﬂd@lmaﬁ)‘lud@lﬂuoromethyl -butyl]-

hl
ﬁé‘%‘“&r 35%#{1‘8?%1’ Ipyrdintx\eghdhd (5 fuora2aneihenyy |
Fﬁ)&iy}')lﬁm:tﬁ?lrl ﬂrrf&nbfbﬁleﬂ%fl ()5%/lamme 3- (5 fluoro 2- methoxy phen%g

| uoro netho%g heqx -qui nolin-4
meghys )]/1( HikippaolofZ 3-c]pyridin-2-ylmethyl)- 1 trlﬂuoromethyl butylamme 2- [2

Qﬁﬁﬁiocdlﬁxﬁddf@bhﬁ’éth g'(pﬁert)Jl)u@BQﬂ%L Méfm&ﬁﬁ%h%’ﬂ]ﬁf 1(1!ethyl 1H-

H i ndo

indplp- Qwrbﬂﬂﬁﬂ&ul‘fr{%’r(ﬁ*fﬁm%@ -methhyy- ))hellybﬁelhcibﬂnlt quin@in(5- f |
g@% %}’?'1 Wﬁh&@é%eth@ n_'f%_ %/Yd;i)’r% %xlt}ﬂg(é_: fggg)ﬁ %r%n% 4.4.4- trl%uqrg—é,_ 1-

chl or o- pyri opent yl'met
(Bethylrorquin@linrdtyhostity lpthieriy-4-YtuBrorgdieholl - but vl ani ne;
3-(5- fluoro 2- met hoxy- phenyl ) -1, 3-
di met hyl -1 -qui nol i n-4-yl met hyl - but yl am ne;
1-cycl opk’dﬁwﬂ@w( empodipes- Ridas fdasheyDIGRA has Formula I, wherein

Rhﬁnﬁll% izlh%ilnd E gWeQﬁé 1111@1 4ng¥ 'dﬁ@fc?éé' lmpr%hﬂe"f‘y abové, and R® is
3-(5-fT'uor o- oXy-p eny%-

@,-Gs dkpleCh{h alkeryL I sratkyhpll @yrBocy}lpytreietioaye R, wiyirgiteydayyl b
&'ﬂ%c?ﬂ% r&e’Cg ]alk(ff}/%arggx Ogﬁéoxycal%onyl aryl-C;-Cg alkyl, aryl-C,-Cg haloalkyl,
heterocyclyl-C,-Cs alkyl, heteroaryl-C,-Cg alkyl, carbocycle-C,-Cg alkenyl, aryl-C,-Cg
alkenyl, heterocyclyl-C,-Cs alkenyl, or heteroaryl-C,-Cg alkenyl, each optionally
independently substituted with one to three substituent groups, wherein each substituent

group of RYis independently C,-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl, C3-Cg
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fl uor o- 2- met hoxy- phenyl ) -3-nmet hyl -1 - (I

H pyrrol o] 2, 3-c] -pyridin-2-yl methyl)- butyl am ne;
wWQ@2Q03/02337ho- 1, 1, 3-ti met hyl -4- (1 H pyrrol of 2, 3- cP@UB10$1672201

2-yl)-butyl]-4- fluoro-phenol;

2-[2-am no- 4- (5-fl uoro-2-net hoxy- phenyl ) -2, 4-di net hyl -

pentyl]-4- nmethyl-1 Hindole-6-carbonitrile. Oher

compounds that can function as DI GRAs and net hods for

~their mnufacture are disclosed, for exanple, in US.

R hiicaLconkBYbhiesaty, oNg . akQ QBRPI3 4 alkoxycarbonyl,

8%%]%12&%2% 2084/ 0 25992 d 2005/ OO% e d d
S065/00TST0w, AMPOOBIE 31 LS Cﬂ@béwzswmwoxy Ci-Cs
A
M T AT A T
draékmlznmom@dqoayleﬂl ke aléarwylabynq 6165 ehkerydarpopHamino, Ci-Cs
' LN o 1ao
AR RS e O G R R o R A o tozen
mphbhﬁanmxphamma@euﬁﬁhmkmmdwpmsutamnwﬁﬁRNﬂmé@mhngemmomis

%ﬁ{j] tngl g/%nl(dg[?ex?g%rg a&x&fentgggrrqls eone teéirpa'rkgde& L l?yrf urelg% w'herem either
inffdgamaminds yptiiﬁﬁ]l%elhé@eﬁdﬁmﬂy bubstituaed wiith G AE4 zalmmlk(bsmlk}llthlo
anot her enbodi nent, h i.nfl

0 e SRR AT & OB P g R L Gy wherein R
§§Qﬁ@ﬂguﬁﬂhﬁn@9@thaln1c pharmaceutical conposition
conprises: (a) at least a DIGRA, a prodrug thereof, or

a pharmaceutically acceptable salt thereof; and (b)

an anti - Noi-@gilitingexagplag of thése oorepaspemtludd h{az 6-dichloro-pyridin-

har maceut i_cal onmposi tjon f her
Bt o d T 2B oy-RbRL P BB e i B
@Ifuor'fb DiniRbxy-phdaly DB g hyIbe s afdlin- zpym&t}@hamgmﬁm ical ly
acceptable salt thereof in such an

RYRCAREIR I T B SR R L R T

WmiddQ rzeva{m §ifslin-Al nREIAL i- ¥Rl opend 1 08-a8QU12-Qeth
?g@abaﬁ? 333l ql Hl &frJQ?ab8§f%8“ 01&10 aboutdS

whgA)-3- @PthWW arwaiqt - dﬁqutpdrla%bﬂmz%lMg?ymOpereﬁrlmreﬂuhﬁ
‘%‘%@IH&OQ qut%oi)pp@lﬂﬁyg rﬁ&ﬁ)ylrﬁg(ymmm@ 13- (gffﬁlmcﬁ@%hog%g%yt)q 3-

f romabout . t o about

tijhethy!- oqunfqll@rﬁ ﬂb@ﬁwl butplaming; érbm!@pr%dﬂrfﬁﬂwro Hmethpgn

2@%&%_188$ﬁj?ﬁwﬂ&993#§%%?aboghmB&{3f Qﬂ%ap?H%ﬁgx}p&QWD
'@L“ﬁ“)fthyl h(GheyrotbiGdi-aleyridin-a- ycboetbm butylminst | chdopropyl-3-(5-

gﬁugrﬁ— -me hg)\{)? nheinyln )-3- methﬂ I n%l 0?0{2 q. cg ﬁ)gr%) 133 Olﬁ@t%ll)]-t

ston, or ol n ano
bh@h&ﬂﬁpengmnnmnrl3dnmp$ys40M{p$nﬂa§éd:mnmhﬂZaun@ub4-

i R R e RS S R AR LN R S

$ﬁe|tﬂy| |- 1 B0Ad e s- c&ﬂﬂi’@@n&ilﬁent m cronet er -

Other compounds that can function as DIGRAs and methods for their
manufacture are disclosed, for example, in U.S. Patent Application Publications
2004/0029932, 2004/0162321, 2004/0224992, 2005/00597 14, 2005/0176706,
2005/0203128, 2005/0234091, 2005/0282881, 2006/0014787, 2006/0030561,
2006/0116396, 2006/0189646, and 2006/0189647, all of which are incorporated herein

by reference in their entirety.
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or nanoneter-sized particles of a DI GRA, or prodrug
thereof, or a pharmaceutically acceptable salt

wo b@pezf47and an anti-infective agent can be coRCEHUS208/672201
a physiologically acceptable surfactant (non-limting
exanpl es are disclosed below), then the coated
particles are dispersed in a liquid nmedium The
coating can keep the particles in a suspension. Such
a liquid nmediumcan be selected to produce a
sust ai ne I S " e. |qU|d
medi um ¢ g’hgr@tﬁﬁ%&thg? BI%26%3 g{g??tﬁgl prov}% ab ?%htﬁah
qﬁ@haweMlemmmmsn@nkmnanmgwchxmhﬁmguspemsmemgm&nIMbammand

| red, a nfective age

BT AGE Ssneehe TPk E aBR a8 Rede bl p o
tda&te gmfbmpnzaxons Irsdniothgr @ﬁboﬂhﬁdd&&ﬂ&]ﬁhﬂﬂhma@m deyfidl@! comprise
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h@ﬁcﬁﬁdoﬁe Bid d liduiti BedGrh dan REREBeNprbilck hRuSfdUlease
suspension. For example, the liquid medium can be one that is sparingly soluble in the

ocular environment into which the suspension is administered.

An anti-infective agent suitable for a composition of the present invention is
selected from the group consisting of antibacterial, antiviral, antifungal, antiprotozoal,

and combinations thereof.
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erythromycin propionate, erythromycin stearate, josamycin, leucomycins, midecamycins,
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Drug Reference,"” S. C. Sweetnan (Ed.), Pharnmaceuti cal

Press, London, 2005) and in Rem ngton, "The Science
and Pr aclihecencehtrdvanfacynti‘in®titethgentpin 518 hn apisthdle:

composition can be in the range from about 0.0001 to about 1000 mg/ml (or,
alternatively, from about 0.001 to about 500 mg/ml, or from about 0.001 to about 300
mg/ml, or from about 0.001 to about 250 mg/ml, or from about 0.001 to about 100
mg/ml, or from about 0.001 to about 50 mg/ml, or from about 0.01 to about 300 mg/ml,
or from about 0.01 to about 250 mg/ml, or from about 0.01 to about 100 mg/ml, or from
about 0.1 to about 100 mg/ml, or from about 0.1 to about 50 mg/ml).
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contents of chapter 22, Lippincott WIllians & WI ki ns,
New Yor k, 2006); the contents of these sections are
w0 p@onparat ed herein by reference. The concentPEE/US2908672201
a non-ionic surfactant, when present, in a
conposition of the present invention can be in the
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he conposi
pé\%ﬂ@ﬁh@f@&hge fromabout 5 to about 9, from about 6
to about 9, or fromabout 6.5 to about 8. In another
aspect, the conposition conprises a buffer having a
pH i n orle agditigmiagomppsitigngeshe prescaiayandpn eanjeciude adiigives such

CONRRY, kil RAisNasrids, B Elu_gzints? BOYherk exg ﬁeh@ r %ﬂg #)H%‘I&ﬁcoléég@all

COI’TpOSI tion has a In a range om a
Fccgptable buffer suitable for application to the eye may be used. Other agents may be

employed in the composition for a variety of purposes. For example, buffering agents,
preservatives, co-solvents, oils, humectants, emollients, stabilizers, or antioxidants may
be employed. Water-soluble preservatives which may be employed include sodium
bisulfite, sodium bisulfate, sodium thiosulfate, benzalkonium chloride, chlorobutanol,
thimerosal, ethyl alcohol, methylparaben, polyvinyl alcohol, benzyl alcohol, and
phenylethyl alcohol. These agents may be present in individual amounts of from about

0.001 to about 5% by weight (preferably, about 0.01% to about 2% by weight). Suitable
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In still another aspect, the conposition has a pH of
about 7.4. In yet another aspect, a conposition also
W@ 2009023pt | se a vi scosity-nodi fying conmpound RPERU§E2072201
to facilitate the adm nistration of the conposition
into the subject or to pronote the bioavailability in
the subject. In still another aspect, the viscosity-
nodi fyi ng conpound rmay be chosen so that the
conposition is not readily dispersed after being
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of the composition, and include, but are not limited to: monomeric polyols, such as,
glycerol, propylene glycol, ethylene glycol; polymeric polyols, such as, polyethylene
glycol; various polymers of the cellulose family, such as hydroxypropylmethyl cellulose
("HPMC"), carboxymethyl cellulose (*CMC”) sodium, hydroxypropyl cellulose
("HPC"); polysaccharides, such as hyaluronic acid and its salts, chondroitin sulfate and
its salts, dextrans, such as, dextran 70; water soluble proteins, such as gelatin; vinyl

polymers, such as, polyvinyl alcohol, polyvinylpyrrolidone, povidone; carbomers, such

as carbomer 934P, carbomer 941, carbomer 940, or carbomer 974P; and acrylic acid
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condition, or disorder. In one enbodi nent, the

conposition conprises: (a) at least a DIGRA a
w@e@doesy7t her eof , or a pharnmaceutical |y acceptB@I/8S208/072201

thereof; (b) an anti- infective agent; and (c) an

anti-inflammuatory agent other than said DI GRA, prodrug

t hereof, and pharnaceutically acceptable salt thereof.
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anti-inflamuatory agent other than sai d DIGRA prodrug
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f%%ﬁﬁ%lo'rﬁ?gem is selected from the group consisting of non-steroidal anti-
inflammatory drugs (“NSAIDs”); peroxisome proliferator-activated receptor ("PPAR")
ligands, such as PPARa, PPARS, or PPARy ligands; combinations thereof; and mixtures

thereof.
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and mixtures thereof.

In certain embodiments, said anti-inflammatory agent other than said
DIGRA, prodrug thereof, and pharmaceutically acceptable salt thereof is selected from
the group consisting of flurbiprofen, suprofen, bromfenac, diclofenac, indomethacin,

ketorolac, salts thereof, and combinations thereof.
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expressed to different degrees in the various tissues
of the eye, such as sone |ayers of the retina and the
W@ rpe2347t he choriocapillaris, uveal tract, PCT/US2008/072201

conjunctival epiderm s, and intraocular nuscles (see,
e.g., US Patent 6,316,465). In one aspect, a PPARy
agoni st used in a conposition or a nethod of the
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Other PPARy agonists include Clofibrate (ethyl 2-(4-chlorophenoxy)-2-
methylpropionate), clofibric acid (2-(4-chlorophenoxy)-2-methylpropanoic acid), GW
1929 (N-(2-benzoylphenyl)-O-{2-(methyl-2-pyridinylamino)ethyl }-L-tyrosine), GW
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({ {4-chloro-6-{(2,3-dimethylphenyl)amino }-2-pyrimidinyl }thio }acetic acid). GW 1929,
GW 7647, and WY 14643 are commercially available, for example, from Koma
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(c) a material selected fromthe group consisting of
(i) an anti-infective agent, (ii) an anti-

WO pdobarasat ory agent other than said D GRA, pr oRETS2008/072201
t hereof, and pharnaceutically acceptable salt
thereof; and (iii) conbinations thereof. In one
enbodi nent, such a carrier can be a sterile saline
solution or a physiologically acceptable buffer. In
anot her enbodi nent, such a carrier conprises a

C h; r e

g%gfgglgrg)g% In@%&?ﬁm 0%1219 a(ingt%w d1m anPg" WA?(%' aggmﬁ is 15—
okpky-8rl2cohpGildes an enul sion of a hydrophobic
mat eri al and water. Physiol ogically acceptable buffers
i nclude, but are not limted to, a phosphate buffer
or a Tri Sopdimipug ¢x@mpl eggﬁﬁl?fts&anagomsts include the frbrates such as

é%gﬁp@&f@&%@g P%Q %Lﬂo??emr%hﬁ V| né)?en f)ﬁngS ngomst 1@9\’%%%1516

Jagilablefromt Axxefhiylde Bay B¢ doy ) aafmnrmmrﬂil\marmosar&dce@ %6, $ynl

q% P%nbéet anot her aspect the buffer is | OX
pha

ffer saline ("PBS') or 5X PBS solution. 81
WD 2009/ 023471 PCT/ US2008/ 072201 O her buffers al so

may be f QHQ%n%Hntaﬂﬁrjx &t & @? gbmgg&cﬁtl d‘ﬂl §C9EEE§§d1cnt in such an

ci rcunst ances, suc ase
(dhth2lnhy demopogitibh i Epaerp ¢hicarangedrdnh ah[oar @0600d ne shduf d)(DﬂOOng/ml (or,

sl BB Gl ploofe . RaTit (R © 3300

}r2e/miyion romhdn@ L0 amhimuazs o g/hil\er rﬁ@npiﬁaum‘ 0014 aBdut 26C

P rRen Pl Do psine Sk ki dpbB0T gopacgmemt

Z)r Zroat ab3®@.@NG apdt 250 m@fmrr @ aa‘oua@outo Do 160 Kig/mMEST from
trHﬁéQKdrox nmet hyl } - met hyl - 2-am noet hanesul foni c

éi‘ Y- el o fronypbopsel éh{‘i)ofﬂ-ﬁq R&fe range of
about 6. 8- 8 2; MOBS (4 { N- mor phol i no} but anesul foni ¢
ggloﬂz gaéll g ﬁﬁ&rﬁ%zt a metho%?g% p%gp%rl g'a I()gmpgSIQi?)an) t %%re%gnt

@Iﬁfcﬁﬁbd\&obipﬁtééé-cbmdfnmgy@i) BYlkdsBADIGR A 21 proAE GheydoF Qpane) )
range of about

vrn at 25C and pHin the
geu%ef%bg@ ﬁzysa‘t moé (bya pharmaccutrcally acceptable carrier; and

{é)ral rﬁitéﬁéﬂj E&éﬁ:&’erdm‘d'ﬂﬁ/ Ik %ﬁi ?%blﬁ’sﬁ@tlﬂgbi‘ (g &ra‘ﬂﬁfmf@@t%f e Qi) an anti-
aC|d) havi ng pKa of 61 at I n the range

pflagppstqry peent othe Anga(ct }pmd(rjg@thqreqf and pharmaceutically
Qb&f)ﬁb’l@ %&IKME'{%BMM @ﬁ)%h)))ﬁfﬂr&ﬂ}tﬁéreoqr HP&@%%E&%MC r?ﬁ by Qirrier

havi ng at 25C and pHin the rang
ﬁerb‘m a S?erlﬁe gﬂme SGMBE ot Nphysiadgigadly @xqr-‘n@bhwuﬁfwetlh ymoﬂzbr
25C and
B R e N L L
P@?ﬁ@@hy@ﬂ@ahyﬁmbky@tmyMﬂLﬁwamrmmxﬁnhymmmﬁypmammn@smkﬁes
gpé&umgﬁbg%%%¥agxgcgw%§% of 9 O at 25C and pH in the

range o
cycIohexylanino)ethanesulfonrc acid) havi ng pKa of 9.5

at 25C %‘}si@ﬂdgf-cﬂlyl Q@eﬂt@dﬁ@ﬁrf&ts include, but are not limited to, a

phosphate buffer or a Tris-HCI buffer (comprising tris(hydroxymethyl)aminomethane
and HCl). For example, a Tris-HCI buffer having pH of 7.4 comprises 3 g/l of
tristhydroxymethyl)aminomethane and 0.76 g/l of HCI. In yet another aspect, the buffer
is 10X phosphate buffer saline (“PBS”) or 5X PBS solution.
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about 8.6-10.0; CAPSO

(3-(cycl ohexyl am no) - 2- hydr oxy-1| - propane sul fonic
waeiodp2avi ng pKa of 9.6 at 25C and pH i n t he PEF8200$/072201

about 8.9-10.3; or CAPS (3- (cyclohexyl am no)-

1- propane sul fonic acid) having pKa of 10.4 at 25C and

pH in the range of about 9.7-11.1. In certain

enbodi ments, a conposition of the present invention is

formulated in a buffer having an acidic pH such as

from aboy,4 bhﬁergglqgt‘na? b8 fougp] Slﬂnﬂ‘%ﬁ rp%s]lr\ﬁg e¥1% %fnqegcqgfcflmstances

about 5 to abou ments
caiplagi tujfeofbatddenddPRISEIN- | Bhydlesithalibypeal Zinevs - {hahanesulfonic

t t £ ly.to a physiol ogical .
SRR L aSoes PN o e RSP 52, By
Ug/dr,mgahﬁl} Z}mdlrtohlahnetshéonmzmm) mh\hog11|51|<a0rff T he 294 hr&l{fﬂ in the

ana) aee2aun e LE D st ifies Brvelnetaic do havint pK.
E’DNHSEZ 1nc8(§5{ WOohe Q09¢ @Q&%ﬁﬁt% PCH UL 00840 K?@Qﬂymeﬁy}@ }-methyl-
m xture d Il are made separaeyb m Xxi ng

b Ba e Tonis i) M TR 11 O C SRSyt by 6.5

. 2; MIBBY (L {N-rdrBhdling téﬂb%ﬁ\cohﬁ‘,\%&m/hﬁﬁfgtpﬁiﬂﬁy 6"3@"g’@ta)nd pH in
of mxturell or 15 m nutes or nore. ep

dbfhﬁpgf'eﬁ aRpYO-&31 RIPAE) (A NNtbis 62-Bydroxygthal @smrl@g?t
h@@dx ro;l)anM )ng %%‘Kﬁiﬂ)f ?@2 EICQSWZ ghcg?ﬁlrpﬁgpacﬁ%é Bf zﬁ)k}/tltof 8 Ehe

resent I nventi o I ngredi ent AnD
ITf‘efi‘Sé} @fhm‘mm%tr}SIChde)Xz@ethﬂém@bld@ﬂnH@:Bil @rwﬁn@suﬁsmg aCId) )

%ﬂ(ﬂE%&il%d%fV% & 78%)?1% 0&% g)h(ll{xtaﬁ eeofI 7&?% dﬁﬁ?s (%%m?:xy—l 1-
bs(ﬁ'mxmmthubebylbanan@} 1- broametsutlﬁdm: ampaha\neg YK of 8nd ati26yC
S plBUEARLE PSRN o B BT,
weiigibtjanehifonit xdidirhaving pKoof 8% atfﬂSﬁ(DfaﬁdBpIQ fin llﬁelfz&lge dhebopt$.2-
%f tA'?\?Pé‘(S) m) (lanlmetl%(yt] lirheydlroiyc?t%lgﬁtaren(iino ? hydroxypropanesulfomc
acid) ) having pK, of 9.0 at 25°C and pH in the range of about 8.3-9.7; CHES (2-
cyclohexylamino)ethanesulfonic acid) having pK, of 9.5 at 25°C and pH in the range of
about 8.6-10.0; CAPSO (3-(cyclohexylamino)-2-hydroxy- | -propanesulfonic acid)
having pK, of 9.6 at 25°C and pH in the range of about 8.9-10.3; or CAPS (3-
(cyclohexylamino)-1-propane sulfonic acid) having pK, of 10.4 at 25°C and pH in the
range of about 9.7-11.1.

In certain embodiments, a composition of the present invention is formulated
in a buffer having an acidic pH, such as from about 4 to about 6.8, or alternatively, from
about 5 to about 6.8. In such embodiments, the buffer capacity of the composition
desirably allows the composition to come rapidly to a physiological pH after being

administered into the patient.

It should be understood that the proportions of the various components or

mixtures in the following examples may be adjusted for the appropriate circumstances.

EXAMPLE |
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6.4 using 1 NNaOH or 1 N HO solution to yield a

conposition of the present

i nventi on.

83 WO

wQe®9neR3n71 PCT/ US2008/ 072201 Tabl e 2 | ngr edP@ns2008/072201
Amount M xture | noxifloxacin 0.2g diclofenac 0. 3g
Car bopol 934P NF 0.25 g Purified water 99.25 ¢

5 g EDTA 0.1 ng Conpound

of Formula 1V 50 g EXAMPLE 3: Two mixtures | and 1|1

are made separately by m xing the ingredients |listed

M xture Il Propyl ene gl ycol

in Tabl q“vx% mllyﬂu\[& 1RAG hs‘arc( Xdevg%

mxed wwth twenty parts

F&E@/ bgfm&?ngtu#é ﬁ%recli Al listed in

1Enblyi InUtiesspagts (lFmWQghtThfelnptHroi are mex&rbm mdtymam; (hyezveugn) of

qg{xHJ% ﬁ%r 3 rﬁmgﬁes gr rfliorlé ITﬂgPIgI

ution

owthe
1 on

8Pmegd r&xé%rg NS adjusted to 6.2-

ifndvesitg ON. Na"D}bblel I\ H(Eigibmdmen)tyieqﬂﬁunrhposhﬂmtolﬂ £l present invention.
gatifloxacin 0.2g ciglitazone 0.2g Carbopol 934P NF
0.25 g Purified water 99.35 g Mxture Il Propyl ene
glycol 3 g Triacetin 7 g T@kpgound of Fornmula Il 50 g

CIENT A Y 1 QA
EDTAO—1T gy 064

Ingredient Amount

Mixture I

ciprofloxacin HCI 0.2g

Carbopol 934P NF 025¢g

Purified water 9955 ¢
Mixture II

Propylene glycol 5g

EDTA 0.1 mg

Compound of Formula IV 50g

EXAMPLE 2:

Two mixtures I and II are made separately by mixing the ingredients listed in

Table 2. Five parts (by weight) of mixture I are mixed with twenty parts (by weight) of

mixture II for 15 minutes or more. The pH of the combined mixture is adjusted to 6.2~

6.4 using 1 N NaOH or 1 N HCl solution to yield a composition of the present invention.
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WD 2009/ 023471 PCT/ US2008/ 072201 EXAMPLE 4: Two
m xtures | and Il are nmade separately by m xing the
WO pagoeelident s listed in Table 4. Five parts (bpCTEshsH72201
of mxture | are mxed with twenty parts (by wei ght)
of mxture Il for 15 mnutes or nore. The pH of the
conbi ned m xture is adjusted to 6.2- 7.5 using 1 N
NaOH or 1 N HC1 solution to yield a conposition of the
present invention. Table 4 |Ingredient Amunt M xture
| tobranycin sulfate 0.3g genfibrozil 0.3g Carbopol
934P NF 0.25 g dive oil 99.15 g Mxture Il
Propyl ene glycol 7 g dycdr?h?3 g Conpound of

Formula T |m%%d%%@ym osporine A 5§ HAP (309 0.5 ng

Al exidine 2 ppm Not e: ["HAP" denotes
Midroxlyal kyl phosphonat es, such as those known under

the Trade ame Dequest(T). EXAVPLE 57 The dngredients

Li st 8@* TR dhle 5 are mi xed tlogether for a 4 east 15
m nudielfenacThe pH of the mixtyre is adjusteédgo 6.2-7.5

ustg NN 1 NHC—soffuttomrto—vyielg=
c:orr,ng%r})?l?%ﬁ\gl :mfhe present invention. 85 Mg

2009p@724 whidPCT/ US2008/ 072201  Tabl e 5 | ngrasdi ent

ﬁl\\/lllit)_()tlilllrletn(% by—weight)—Povidonme+—HAP(30% 06105
Propylene glycol 5g
EDTA 0.1 mg
Compound of Formula IV 50g

EXAMPLE 3:

Two mixtures I and II are made separately by mixing the ingredients listed in
Table 3. Five parts (by weight) of mixture I are mixed with twenty parts (by weight) of
mixture II for 15 minutes or more. The pH of the combined mixture is adjusted to 6.2-

6.4 using 1 N NaOH or 1 N HCI solution to yield a composition of the present invention.

Table 3
Ingredient Amount

Mixture |

gatifloxacin 0.2¢g

ciglitazone 0.2g

Carbopol 934P NF 025¢g

Purified water 99.35¢
Mixture II

Propylene glycol Jg

Triacetin 7g

Compound of Formula II 50¢g

EDTA 0.1 mg

84



G ycerin 3 Propylene glycol 3 Conpound of Fornula IV
0.5 Trifluridine 0.1 Tyloxapol 0.25 BAK 10-100 ppm
wewhrad water g.s. to 100 Note: "BAK' denotBGI/US2008/072201
benzal koni um chl ori de. EXAMPLE 6: The ingredients
listed in Table 6 are m xed together for at |east 15
m nutes. The pH of the mxture is adjusted to 7-7.5
using I N NaOH or I N HC solution to yield a
conpositi on of the present invention. Table 6
}g%{%gﬂj Amount (% by wei ght) Povidone 1.5 HAP
( (B‘ 05 A ycerin 3 Propylene glycol 3 Conpound of
Formula 1V 0.75 Foscavir 0.1 Tyl oxapol 0.25

oS b AR SRt G0
i Frdpteedli ot sartsl(lsyt wdightoflablure Varamexer wigddtweoyahieyfvaight) of
Qﬁlx &?ﬁt 0 1@] E%%S@more-r%e Eﬁ'ﬁ?hatégﬁlgme Itnl'ﬂ{tl'%&lls ang)LlsE:filt%ﬂ 2-

tb5 ugingl bII P@(H{)npbsn}l(tlo,nluobn tohydelp b @s@pdsitidn\we el pdd3ent invention.
Tabl e 7 Ingredi ent Anount (% by weight) CMC (M) 0.5

Table 4
Ingredient Amount

Mixture I

tobramycin sulfate 0.3g

gemfibrozil 0.3g

Carbopol 934P NF 025¢g

Olive oil 99.15¢
Mixture I1

Propylene glycol Tg

Glycerin 3g

Compound of Formula III 50g

Cyclosporine A 5g

HAP (30%) 0.5 mg

Alexidine 2HCI 1-2 ppm

Note: “HAP” denotes hydroxyalkyl phosphonates, such as those known under the trade

name Dequest®.

EXAMPLE 5:

The ingredients listed in Table 5 are mixed together for at least 15 minutes.
The pH of the mixture is adjusted to 6.2-7.5 using 1 N NaOH or 1 N HC] solution to

yield a composition of the present invention.
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HAP (30% 0.05 dycerin 3 Propylene glycol 3

Conmpound of Formula IV 0.75 Anphotericin B 0.1
weaooozd4ac 0.3 Tyl oxapol (a surfactant) 0.25 PCT/US2008/072201

Al exidine 2HCL 1-2 ppm Purified water g.s. to 100

EXAMPLE 8: The ingredients listed in Table 8 are m xed

together for at least 15 mnutes. The pH of the

m xture is adjusted to 6.2-7.4 using 1 NNaOH or I N

HCl solution to yield a conposition of the present

i nvention. Table 8 Ingredi ent Anobunt (% by wei ght)

CMC (W) 0.5 HAP (30% 0.05 dycerin 3 Propylene

gl ycol 3 Conpound of For miflable|5v 0. 75 87 V\D

A AOLO O OD-D-A-=7-4

2009/ 023471 PCTUS2008/ 07220 —Mconazote—10

15- deoxy- A- P8y ost agl andiln J2 0. é""?\?l“d%%we‘%‘)

Fukidasd ant) 0.25 Al exidine 2HCl 1-2 ppm Purlf! ed

LAN D]

EAtlgrlh ﬁ,b t o100 EXAMPLE 91— The—ingreth cul.o H-sted
i 078 9 are nixed together for at |eastO9% ninutes.

'Eh@cepihl of the m'xture IS adjLsted to 6.2-6. ﬁ using 1 N

nn an o af

I\IdLJ‘I U1 4 N I‘I\,I bUI utl orn—to yl CI u & \,uupuoétlun o1

tpﬁ‘%!)ykﬁnéglé(ﬁ?l i nvention. Table |9

Compound of Formula IV 0.5
Trifluridine 0.1
Tyloxapol 0.25
BAK 10-100 ppm
Purified water qg.s. to 100

Note: “BAK” denotes benzalkonium chloride.

EXAMPLE 6:

The ingredients listed in Table 6 are mixed together for at least 15 minutes.
The pH of the mixture is adjusted to 7-7.5 using 1 N NaOH or | N HCl solution to yield

a composition of the present invention.

Table 6

Ingredient Amount (% by weight)
Povidone 1.5
HAP (30%) 0.05
Glycerin 3
Propylene glycol 3
Compound of Formula IV 0.75
Foscavir 0.1
Tyloxapol 0.25
Alexidine 2HCI 1-2 ppm
Purified water g.s. to 100
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I ngredi ent Amount (% by wei ght)
(30% 0.05 dycerin 3 Propylene glycol 3 Conpound

wW@RooBoeol a 1V 0. 75 Bacitracin zinc 0.2 Fl urk¢posioes072201
0.2 Levofloxacin 0.3 Tyl oxapol

CMC (M) 0.5 HAP

(a surfactant) 0.25

Al exidine 2HCL 1-2 ppm Purified water g.s. to 100
EXAMPLE 10: The ingredients listed in Table 10 are

m xed together for at

| east 15 mi nutes.

The pH of the

m xture is adjusted to 6.2-6.8 using | N NaOH or 1 N

HCl solution to yield a conposition of the present

i nvention. 88 WD 2009/ 023471 PCT/ US2008/ 072201 Tabl e
EEdi ent Amount (% by weight) CMC (M) 0.5 HAP

(30%9 0.05 Glyceri n 3 Propylene gI ycol 3 Conpound

of Formula |V QO

75 Moxifloxacin 0.2

15- deoxy The ‘ngredientslisied iy Tabiai #e mpxey tagether irpaf lvast &5 aninutes.
Oehe pHIF X ARAlre (sAdRived a4, §U7t8)us91g35\1 NAbﬁ)%rq'I\f‘ﬁC?mtlo% %

ppm Purified water

yield a composition of the present mventmn

Table 7

Ingredient Amount (% by weight)
CMC (MV) 0.5
HAP (30%) 0.05
Glycerin 3
Propylene glycol 3
Compound of Formula IV 0.75
Amphotericin B 0.1
Ketorolac 0.3
Tyloxapol (a surfactant) 0.25
Alexidine 2HCI 1-2 ppm
Purified water q.s. to 100

EXAMPLE 8:

The ingredients listed in Table 8 are mixed together for at least 15 minutes.

The pH of the mixture is adjusted to 6.2-7.4 using 1 N NaOH or | N HCI solution to

yield a composition of the present invention.

Table 8
Ingredient Amount (% by weight)
CMC (MV) 0.5
HAP (30%) 0.05
Glycerin 3
Propylene glycol 3
Compound of Formula IV 0.75
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The ingredients listed in Table 11 are m xed toget her
for at least 15 mnutes. The pH of the mxture is
wa@ejonseadi to 6.2-7 using 1 N NaCH or 1 N HO spCTUB2908/072201

to yield a conposition of the present invention.

Tabl e 11 I ngredi ent Amount Ketorolac 0.4 g Conpound
having Formula IV 0.2 g Carbopol 934P NF 0.25 g

Propyl ene glycol 5 g EDTA 0.5 ng Purified water

98.65 g In anot her aspect, a DI GRA, a prodrug thereof,

] r-aaf |

) ot I | alkhl oo hao an
phar-maceuttcary—acceptianre—sart—tnereeotr—ana—a

Ul . d
matc8r428le sel ected from the grloup consistindof: (i)

arst deox)-Al @Gl 65a@@AkS2 (11) jant [ -inflammaioyy agents

mrade o+ har anf 00_\YAD

+ I + 1 P H v
UL 11T1 UTTdlT odl U DOy prou ¥ B ILLAL B -A %4 OJ V&I

2otorepdda yrfaper) us2008/ 072201 and phar mac@éical |y

agieapinablier sal ts thereof, and (iii) conbiﬁgbbgns
i € . R :

t Y mil-ati an. far
(o

+ r o~ or o LAy ey At ~AA
LITCT ©TUT, Aar T Fcorpuracrcu T T1icyo oo T OTT—T1T9OT1

tiopiied V28l ni stration or perli ocul ar i nje&ttPo0to a

S2
r

portion of the anterior segnent. An iInjectable

fiof MlpREigon can desirably conprise a carrier that

provi des "a sustai ned-rel ease of the active

i ngredi ents, such as for a period |onger than about 1
week ( or ThomgRuichf ®e@ LIl aré miskd Feettr 't Rast 15 minutes.
months). In certain enbodi nents, the

slihe bl i dli- migfusais @djuste drigl 2-d Grusihgd i NbOH ar d PHICS edution to

s‘y?enalh%madgl%nigisthe'g&%altﬂweam% only sparingly soluble

I'n the anterior-segnent environnment. Such a carrier
can be an oil-based liquid, enulsion, gel, or
sem solid. Non-limting exggples of oil- based |iquids

include castor oil, peanut oil, olive oil, coconut
oi |, sesamelngieldiencot t onseed |oil, coAmo@ith% byundigemer

I fish-tTverort, arachrsort, anmd—tiguid—paraffin:
?hdgﬁgbgnbodinent a conpound or conpositi ¥ of the

prArsEonts)i nvention can be injected with a doane-gauge

gﬁedLe, such—as—25-35gauge. TTypical-ty,—an—anount—f+rom
YGt"25 1 to about 100 gl of a conpositior conprising

®rdplyleRAglyeolpr odrug thereof, ¢or a pharmaceutically
cceptapt sat-t—thereof —+s—agnmmnistered—nto—a
By of K

0P omyHe Nt ration  of |such DI GRA, Odr ug

Basireah zinor pharmaceutical l yjacceptabl e sayb thereof

%ﬁn&ﬁ&nﬁfﬁd fromtherangestdisctosetd——a d%.
Levofloxacin 0.3
Tyloxapol (a surfactant) 0.25
Alexidine 2HCI 1-2 ppm
Purified water q.s. to 100

EXAMPLE 10:
The ingredients listed in Table 10 are mixed together for at least 15 minutes.

The pH of the mixture is adjusted to 6.2-6.8 using | N NaOH or | N HCl solution to

yield a composition of the present invention.
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In still another aspect, a DI GRA, a prodrug thereof,
or a pharmaceutically acceptable salt thereof is

W0 p@onparat ed i nto an ophthal m ¢ device that cREPUBRE$072201
a biodegradable material, and the device is inplanted
into an anterior-segnent tissue of a subject to
provide a long-term (e.g., |onger than about | week,
or longer than about 1, 2, 3, 4, 5, or 6 nonths)
treatnment or control of an anterior-segnent
i nfl anmat ory di sease, condition, or disorder. Such a
devi ce may be inplanted by a skllled physician in the
subject s ocul ar or perlocGP@?19|ssue In stil

anot her as method for Jtreatin trot-Hn
p? gt@) 9

naMenm-%@ﬁ&u|MIa tory di Prhariedn,

acMdi (s der conprlses (a) providing a comppsition

]r ?ngduuv-\ a prodrugthereof;—or—=a
@utlcallv acceptable |salt thereof; 0.8%d (b)

amwummsterlng to a subject an anDunt of theg

STt{T o at frequency—suf-ficirent—to—treat—or
?%Wﬁﬁ egbﬁPH anterlor segnent| di sease, cond?tion, or

d&ﬁﬂkﬂﬁioﬂmnﬁuﬁquect. 90 MD 2009/ 023471 ¢.75

HDLUUOIUILLUJ. Fr—sti+t+H—gnother—aspect—a—+e
?” PESY ng or controlling d post- operat|9@

|1r5fdeaggrmtuzqa ;&?&stiglmmmtzerlor segnent Cormrlo%es (a

DL CCRA o

pIUVIUIHg a—conposttton—conprtsthag—abBbHERA—a—Pp

BRI or a pharmaceuti cal lly accept abl e 8a t

hbﬂﬁﬁgﬂ(agﬁﬂw&HQ adn1n|ster|ng to a subjegbs an anount

£
the—conposttion—at—a—+regdet suffetent—to—treat

dﬂeEQH??gp sai d post-operati e
Fnatibera@spect, a method for [t

oo nt

fl anmat ilohPPmn st i Iul
ting OV%QQ@ﬁ&?||!ng

condi tion
A\V A ARAw N} L"NLl Ty

ey
in
ea
Fy

r

af—anter+or—seghrent—nfarrat é:se
or disorder conprises: (a) providing a conposition
doriMPEENg: (i) a DIGRA, a prodrug thereof, or a
pharmaceutically acceptable salt thereof; and (ii) an
anti-inflammatory agent other than said DIGRA

prodrug Thengsdientaigepinahanigcid ard wiet! yosaiberelot ai¢ast Kahinutes.

t’[‘ﬂ@?ﬁ%ff the@Rdtutdi) a ﬁg{ﬂ:cmo%tfﬁ LG ‘ R I@a HPI gCI%CIaslalu%g}? \Tbn);leld

he conposition at a freque cy s ICI tot
@ﬁO@BWMKmKﬁéwI”Gmn@nwmhmsegnent di sease, condition, or
di sorder in a subject. In still another aspect, a

met hod for treating or controlling a post-operative
i nfl anmation of the anteriblesdgment conprises: (a)

provi di ng aIIl1 OSIIlon conprising (T~ a DIGRA—a
prodrug the "or a pharmateutically adC¥fhble salt

Khemﬂmf and (||) an anti-in1|annatory ag@dtg ot her

han parug—the eof—antd
gﬂ@PWﬁ@éﬁYW%gﬁ?VﬂgkceptabIe sal t thereof; 9drfd (b)
aditopd| 98P NAg t 0 a subject ap anount of (254

Propylene glycol 5¢g
EDTA 0.5 mg
Purified water 98.65 g

In another aspect, a DIGRA, a prodrug thereof, or a pharmaceutically
acceptable salt thereof, and a material selected from the group consisting of: (i) anti-

infective agents, (ii) anti-inflammatory agents other than said DIGRA, prodrug thereof,
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the conposition at a frequency sufficient to treat or
control said post-operative inflanmtion. In stil
wa@ewvlz7aspect, a nethod for treating or contPGI/UBI998/072201
an anterior- segnment inflammuatory di sease, condition,
or disorder conprises: (a) providing a conposition
conprising: (i) a DIGRA, a prodrug thereof, or a
pharmaceutically acceptable salt thereof; (ii) an
anti-inflannatory agent other than said DI GRA, prodrug

%a?mhseﬂp icall Q?gen'ei%% salltts 6ere§ %Iﬁf (jelﬁtcglgl %ergc%llstthetreho are eof;
a@hmpmzﬁécblmtongfohﬁul&tlcsu’or E)ptcalafdnﬁrﬂﬁtﬂﬂlbn of pdrideular injection to a
co i.tion at a frequenc fflClent to, treat or .
EOHPR OF M AnsRbre P e Agaker LubuBlon cirdier (G, coptprie
dusier der prbﬁd@ asubthined-reldae Sttthd Actid BlgR@lenBSRRE hs foRa period
net hod for treating or controlllgg% gost operative
"n‘ﬁgF'é thogh! yrek (Relogatrdrangoddgheht LoRprcals). lpayrtain

RmBYditHe RY, Be GRAMRIILIERR forkANRbA Sdshdh! Qbr)] e Ph %r tﬁat is
pr odr ug t hereof, or a phar maceut i cal V acceptab e salt

ol 000y OPBITE PPl S AsOBiTR SEment dneiremhent.( Buch agarrier
QM be Al mﬂ%ﬁ&' ARG gélnﬁseﬁg@ﬁh %rﬁ‘lﬂt@atpﬂl&d& -

t hereof, and armaceut y accepta
b digfids makadg Fsioy odrpeamttioili aifveotli qpeorag emsesaan:obll( bttonseed

@H r@opﬂ 5’ i %Eﬁfﬂ)gve{‘ 811 ahsﬁqmere&l [ aflhi ?r@ uagl?1 thaiug pfirafﬁnt

equency su rea or
control sald post operatlve inflammation. In certain

embodi NeRtSe e&B@dIQk% n?po%ﬁ!i 6Cd %ﬂ)‘gﬁ&igﬁbf?ﬁgb‘&s&h&%&ﬁon can

di scl osed above. In ot enbo
hatrjectedfwidrmigneagaygangredle, wh seledt gahgé.r Bmi@uﬁwr@ antdyossfgom

AL TN L N —"

flammat ory agent
e pha h‘@tqungalkyfaaﬁdptﬂbm splt dfeerof issdpiroftend intw o pdtenac concentration

i nd ket or.olac, salts er eof ,
DR R B TR Gl Pt Gl R TR RSP ke
frnmlthermgasmlm]osedaabbwg terminflammation. In still
anot her enbodi nent, such inflammati on requires at

| east two weeks for resolution, if wuntreated. In
still ariot%tiﬂéan®hﬂn@dientemDJGRAchpﬂodrfugahmaﬁmm pharmaceutically

C O n
ﬁt tlt>19 Eafllstg % rgnn%geﬁllrrl]t qltflal d(evicg g‘é'gf%@(ﬁlsw a
knlodmadablb mﬂeml and fhu dguise is Gmplpntecl ﬁanDal ankefioBBintear tissue of a
0S| (9 tion is
SRS oo G REE kI e lor o enash Eromst whatout 1.2
3,04, Starl6l manioy he:ftmaﬁtrlﬁ? ebntrod oLAMRSIot-bedeaf inflMmatory disease,
condition, or disorder. Such a device may be implanted by a skilled physician in the

subject’s ocular or periocular tissue.

In still another aspect, a method for treating or controlling an anterior-
segment inflammatory disease, condition, or disorder comprises: (a) providing a
composition comprising a DIGRA, a prodrug thereof, or a pharmaceutically acceptable
salt thereof; and (b) administering to a subject an amount of the composition at a
frequency sufficient to treat or control said anterior-segment disease, condition, or

disorder in a subject.
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present invention is incorporated into an ophthal mc
i npl ant system or device, and the inplant system or
w@lewpoz34rs surgical ly inplanted periocul arly oPCIT/HS2008/072201

ti ssue adjacent to the anterior portion of the eye of
the patient for the sustained release of the active

i ngredient or ingredients. A typical inplant system or
device suitable for use in a nethod of the present

i nvention conprises a biodegradable matrix with the

gf:ts:o\e/resedl‘p%h nloﬁ'ln} asﬁ% I nrgetﬁcgcl fﬁb F%Zs(lg 1[ & ?rg#lmg a pOSt operatlve

apfigrhahnef Itmfpina:nlbr &gmt:ﬁrmm@ﬁsedau) p}es]dfngra cbi@osition comprising
ed- r S an active ingredi ent re

o Rl E PP e oPhr SE bl Sl FERR St eor: and (o

Sd80iZs D to @, %Q@&Gt 38 Ginodnt BBthe 2B posand at § frzq?lﬁn&lq?afﬁc\l\lﬁt freat

are incorporated herein by reference. 92 WO

SHEONER? 84T ROPERIUESOVETIB®OL 1 n yet another aspect,
a conposition of the present invention is adm ni stered
once a ce a éear %@CG a year,

Poor o e DAGE Ap® Rl udits N coalluRE o i

degra¢nrimBchniaorh giseRprcopdiiic, er difsrdéricB@Mptiftg: (@) providing a
controlllngggn anterjior- segnent inf|lammtory di sease,

CORAPY Y OMBFISigE L HRRICR Anempdri sdbrie ooy Rierasriticelty DS

ANRpRbERAS RS Ghd til)@n AREinflah AL heedNEIBS tﬁaﬁﬁ%ﬁ DIGRA,
actions of a glucocorticoid therapy is steroid

dFestses Bereofrau pragmsaucally aseRsatin s hore eidbriminisarinsto a
iGe&tah AMb@ltioPhe @bmp&lidinap

fhgelnductléﬁ of tmg ﬁransgggﬁﬁﬁghig%ﬂﬂ%g&“%é&gﬁgeﬁgg
iR EEMER difegreotradigienes disomlatinrstibol | sm of free

am no acids that are produced from the degradation of

proteins_(catabolic action of glucocorticoids). A key
enzyne of" Yia@nothefiaapsst i dethodderdraadng erroptraling a/pgst-prerative

GkrntYdt0A bP e ARLAQSE ARSH 86 AR RS a)ﬁﬂ‘_o&dl Q@Qrﬁﬁk'tﬁﬁht y

of this enzynme can be determ ne hotonetrically from
cemprigng: (iy E4GBA. ¢ prodrugdharent, orighammareutical|y ascepliblessalt

ttlt&?eo@ ldﬁﬁ‘?ﬁ‘)e(ﬁgl aﬁ}rm r% %QXS@QP[MH s%ﬁf 191@1? I;)c‘fa’dr c%there?f and

conpared to t neasuri n
@hamhc@ltleaﬂzymptabbrsaleﬂawpf end (h) adminispriog &d&lﬂé’ject atrh?enount of
T pelll TSR A IRV BB gt onoe
adtammatipn.i s nmeasured. The TAT activities for the

sel ected DI GRA and glucocorticoid are then conpar ed.

O her hepatic enzynes can be used in place of TAT,

such as bhbgphﬁénaﬂpymmvnﬁ@dﬁambmkwkknaSEMHgananwﬁop

%ﬁl[ ?ﬁg{l%@?@ﬁp@%taﬂls gOndﬁroncé Légs]ogdzegcorﬁ\pmes ézﬁ %905{';3({1 r‘rfg €

eve ucose’i'n ‘an
amnmanmnmdmpnnmy(@e[ﬂ@ﬁAsmmemugmksﬁfkya@hdnmonmaﬂad

ects that are t dvvi.t:iH
oS BoRer PP S5 B Pl Sl TG predpee
Eheazof faed pledmidetitically BEceprAbIE odlt thév€of; and (iii) an anti-infective agent;
and (b) administering to a subject an amount of the composition at a frequency sufficient

to treat or control an anterior-segment disease, condition, or disorder in a subject.

In still another aspect, a method for treating or controlling a post-operative
inflammation of the anterior segment comprises: (a) providing a composition

comprising: (i) a DIGRA, a prodrug thereof, or a pharmaceutically acceptable salt
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same condition. Another undesirable result of
gl ucocorticoid therapy is GCinduced cataract. The
W@ 200902837 bgeni ¢ potential of a conpound or conPCEUS$10081072201
may be determned by quantifying the effect of the
compound or conposition on the flux of potassiumions
t hrough the nenbrane of lens cells (such as mammal i an
|l ens epithelial cells) in vitro. Such an ion flux nay
be determ ned by, for exanple, electrophysiological

RO BB Tl SR B 25: e

[ ;rhaxmztcemllcm heeptilde sadehaesrt mdngi)tah am@jﬁfamae h@@eRhe(b)
otential o .caonmpound or. 93 WD 2009/ 023471
P Do 67360 T SBIIT (1AM PR TR h et uffigient to rea

Ratceitol AP bbeapérativeRudmaatdnon 2004/02 1 95 1 2, which

is incorporated herein by reference. Still another
undesirabl e result of glucocorticoid therapy is

hyper t en$i amtain dBibodheptsetis DGR is sdlgtkdderdny amedgohesd disclosed
%ﬁb+ects treated with glucocorticoid and DIGRA for an

[ annatory condition may be nmeasured directly and
conpared. Yet another undesirable result of

gl ucocor I ncr.eas
subj ect . H %&%{n o lmeﬁ t;hg AL agou’bf%@i § g?l?cé%q fgyyn among
vtMsh dgtlosaabot. dmsdmaﬂdbcﬁim tHeainti anfC@matitbry @periiyseleeted
red direct d co ared. . T ari son of
TR B @b b oY b PETRY Wi R ebie MEBET B of ds
aﬁ%nﬁﬂacm%t@olaa sdltsiBi re Y ariNdofibiMfioSQBHTEITL
Inflammation 1. | NTRODUCTI ON | nfl ammat ory processes

are multidinmensional in origin, and are characterized
by conplhwnméktuhbmﬁmnnnsmﬂimﬂmhmamﬁMenmgghaMOMﬂhmgmUmlIn

onent s

PR SGRRPEET S Bilarfue i livon amass ek ag sdution. i
andamkay an inportant role in certain fornms of ocul ar
i nflammati on. Paracentesis of the anterior chanber in
the rabbit eye induces inflammatory reaction due to
the disr Imrstill(anotbtfr entbedinigho &tbhanﬂmmﬁodyanre'riezr segimBABlisease,

di at ed t andi n
g, PR b B PRl Rl BSL G 356
haaeri, Sinpead, boprookod?GE2 di srupts the BAB. [Reference
4, below] The treatnent schedul e adopted in this study
was simlar to the clinical NSAl Ds (Ccufen) treatnent
schedul elnwsetdelbgsp@u rgempssiti@rof pat fresabSnieefior 8 administered

SPARLRE P RE Il SN R k22855 fon o
PERPD uwdnthmw mgorﬁmﬁtafd lirao hioptitioneik iapladli dyfemein e das &g the
1mplarﬁ system or device is surgically implanted periocularly or in a tissue adjacent to
the anterior portion of the eye of the patient for the sustained release of the active
ingredient or ingredients. A typical implant system or device suitable for use in a
method of the present invention comprises a biodegradable matrix with the active
ingredient or ingredients impregnated or dispersed therein. Non-limiting examples of
ophthalmic implant systems or devices for the sustained-release of an active ingredient

are disclosed in U.S. Patents 5,378,475; 5,773,019; 5,902,598: 6,001,386: 6,051,576; and

6,726,918; which are incorporated herein by reference.
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paracentesi s nodel eval uati ng aqueous bi omarkers

levels, and iris-ciliary body MPO activity in
w@pari4gon wi th vehicl e, dexamet hasone, | ot epP@&Hns1008/072201

and flurbiprofen. 2. METHODS 2.1 Drugs and Materials

94 WD 2009/ 023471 PCT/US2008/ 072201 2.1.1. Test

articles BOL-303242-X (0.1 % 0.5% and 1% t opi cal

formul ations), lot 2676-M.C- 107, Bausch & Lonb

I ncorporated (" B&L") Rochester, USA. Vehicle (10% PEG

3350; 1 % T ...phosphat e. buf.f.er pH 7.00), lot . .

2676- M_c-ﬁg ﬁegg,ﬁoqﬁi% g‘cﬁ8‘§‘P%OrS}%‘OEJ§Ehe\We§E’ﬁé?V§E%?Fe‘é imipiggered

Dexanptdiasorea haphcate 4 pranmuivat iagagr, fouotimd2bar, o(rj at aI suitable
suf ar . Rone,. Italy. Lotenmax(r)(0.5% Lot eprednol .

JispheRh TRbsREIca L ingh P tisgiron b neeidie F R RigcHaRiegor

st @heht ifPamherdy JiséNe Q3RaiFbniobilipsraéen t opi cal

formul ation), |ot E45324, Allergan, Westport,

Ireland. 2.2 Animals Species: Rabbit Breed: New

Zeal and SOMRARISIDY ORIGL{REYGORTEWIDS, ANDITGRASSEX

Mal e Age at Experinental Start: 10 weeks. Wi ght Range

at Experinental Start: 2.0-2.4 Kg Total Nunber of
Ani mal s: Opgofole WOstZBQI¢ 0 2BUEFTaHRCIHUBS2FOPN @B2R0doid therapy is

0 3 B PR o8
Jusbidogemsis onthe Tihe by aliEbindudtien af kit amdarigtion@ hemde Bizymes
NN T T T MR P
itevdegtad g iinQif Protdivsak metshlic tabonrof FIudbEBriomdIRr A RECEESRAEL Y the
tcgtagorlicc):rl)lgeertzltb%ligr? gnf tgg, ﬂ’]vetrri]si t?xe tty¥(§)s?ne aminotransferase (“TAT”). The activity
of this enzyme can be determined photometrically from cell cultures of treated rat
hepatoma cells. Thus, the gluconeogenesis by a glucocorticoid can be compared to that
of a DIGRA by measuring the activity of this enzyme. For example, in one procedure,
the cells are treated for 24 hours with the test substance (a DIGRA or glucocorticoid),
and then the TAT activity is measured. The TAT activities for the selected DIGRA and
glucocorticoid are then compared. Other hepatic enzymes can be used in place of TAT,
such as phosphoenolpyruvate carboxykinase, glucose-6-phosphatase, or fructose-2,6-
biphosphatase. Alternatively, the levels of blood glucose in an animal model may be
measured directly and compared for individual subjects that are treated with a
glucocorticoid for a selected condition and those that are treated with a DIGRA for the

same condition.

Another undesirable result of glucocorticoid therapy is GC-induced cataract.
The cataractogenic potential of a compound or composition may be determined by
quantifying the effect of the compound or composition on the flux of potassium ions
through the membrane of lens cells (such as mammalian lens epithelial cells) in vitro.
Such an ion flux may be determined by, for example, electrophysiological techniques or
ion-flux imaging techniques (such as with the use of fluorescent dyes). An exemplary

in-vitro method for determining the cataractogenic potential of a compound or
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of study and it is consistent with world w de
regul atory gui delines. Acclimtion/ Quarantine:
wao-200boi4my arrival, a nmenber of the veterinar yPGI/HS$008/072201
assessed animals as to their general health. Seven
days el apsed between aninmal receipt and the start of
experinment in order to acclimate animals to the
| aboratory environnent and to observe themfor the
devel opment of infection di sease Ani mal Husbandry:

ol I e -
by S PR S e B BTG E 2 Ehprppizy whien
@Ohgorfrmaredlhdryin by edfaknace, 3099 and under a constant
l'ight-dark cycle (light on between 8.00 and 20.00).
Commercial food and tap water were avail able ad
l'ibitum Stﬂh@mqihdn@d@eﬁmlfgm@tw@l@omwd Elfldrajpyl’sthybefansien
Lglogod ﬁéﬂgﬁxre o?gl%lal( g ﬁ{ﬂkﬁed subfélts treatgc} %vqﬁ U{:%C lcgld;ang D’:}GRA for
\mm@ﬂalmmht@v rcmbimmmnaphermalsérw%ectlwuai comaRpdd s wer e
replaced with animals of simlar age and weight from
t he sane vendor because three of them showed signs of
ocul ar  Yafdngthratideriraledeuieof mSoc@eimidup@mp}ais fricweabed IOP in

[
AP 0P WBHBIREP HRh AN keGP L TR GGl g prora
Reseandition maybsnmusumddina:mtzhﬂlcnmbmgy) gui del i nes on
the wuse of animals in research. No alternative test
system exi sts whi ch have been adequately validated to
ﬂxéﬁmGr@@nmvémmth@DI@% Hagimg &bronily &V S¥ithibw s Conticosdtirsids
Sha'Be NBXEH Yo PR AfETor G R TR APt al n the
maxi mum anmount o ormat e reducing to a
m ni mum the nunber of ani mals reqwred for this
st udyinTobheThest of our know edge, this study is
not unnecessary or duplicative. The study protocol was
reviewed and approved by the Institutional Animal

Car e andimfs@n brot@&s rbARMGNinRhsibRE in Ve hRd 4¥ cRiracterized
Catania and, conplies with the acceptabl e standards of

SR roraple e ik éncblapléculg eI iV RS RUBETOPY eqseioasitpisofgphich
M@e%@@@éeg%%?ﬁe@ @()slt!é?eglgﬁ{s 9179,221%%% tt%se?’médl%fé%ﬁd gg\g n_?y

and randoni zati on Twenty- ei bits were ra
HMpo@atreld in pereriyfognoefmsulanindainmatien. dacdentesisofshoaterion

T e
blogdrpgueons EprBTR BAB DI which paneliated, btrieastin polister prattaghngin E,
ﬂi?Jf&la&%E Il on below]. Intraocular or topical administration of PGE, disrupts the
BAB. [Reference 4, below] The treatment schedule adopted in this study was similar to
the clinical NSAIDs (Ocufen) treatment schedule used by surgeons for patients before
cataract surgery. We investigated a dissociated glucocorticoid receptor agonist (“BOL-
303242-X”, compound having Formula IV above) at different doses on rabbit
paracentesis model evaluating aqueous biomarkers levels, and iris-ciliary body MPO

activity in comparison with vehicle, dexamethasone, loteprednol and flurbiprofen.
2. METHODS

2.1 Drugs and Materials
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180, 120, 90, and pupillary imediately after 11 4 1%
BOL and 30 mn dianeter at 180 and 5 the second prior
W@ o00pfeBr1 m n before the first paracentesis. PCT/U42008/072201
0. 5% BOL paracentesis, paracentesis, and at 5 and at
15, 30, mn before the IV 4 0.1%BCL 90 mn after
second paracentesis. Aqueous hunor the first
coll ected for PGE2, paracentesis. protein, |eukocytes
V 4 0.5% LE Paracentesis at 0 and and LTB4 2 hours.

nmeasur s VI 4 0.1%ex VI 4 0.03%F Iris-ciliary
bog?) 1%I;[[]I%{N;'ecz‘%‘ed for MPO activity neasurenent.

CTR=vehi cl e; BOL=BOL- 303242- X; LE=l ot eprednol
et abonat %OL%%)S@(@?%@%%M ‘f't'%) M {%'nﬂﬁl% ) 18 ?i?&?@ﬂc-
ran

test article was o'y assi gne etter rom
G 07 ABausgteileimbd IOQC@Q@@E@BM’QR%IWEEMS&O/ PB pH 7. 00)
B = Ccufen (Flurbiprofen 0.03% C = Visunetazone

( Dexanet hasone 0.1 é D = Lotenmax (Loteprednol
et abonat &ebicsyy 0% FES 36~ $bTpaen 80 @hqsp%t*( pufiag Pl 7.G0)Jot

%6%@@@487 éé&ﬁc{er{eéeﬂﬂfs@ G = BOL-303242-X | % (10

.2 Reagent preparation for MPO assay
2 3 2 1 Phosphate buffer (50mV pH=6) 97 WO

2009/ 0234/{inRR Qé&gz@%/ﬂzgﬁgﬂlasoﬁe RgicafrohRlia a4 lgtH%QS

were dissolved in a volunetric flask to 500nl wt
waiseprmarRempitalins adj usted to pH=6 with 3N NaOH.
2.3. 2.2 Hexa-decyl -trimethyl -ammoni um brom de (0.5%

Lotemax® (0.5% Loteprednol topical formulation), lot 078061, B&L IOM,
Macherio, Italy.

Ocufen® (0.03% Flurbiprofen topical formulation), lot E45324, Allergan,
Westport, Ireland.

2.2 Animals
Species: Rabbit
Breed: New Zealand
Source: Morini (Reggio Emila, Italy)
Sex: Male
Age at Experimental Start: 10 weeks.
Weight Range at Experimental Start: 2.0-2.4 Kg

Total Number of Animals: 28
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0. 5g of hexa-decyl -trinmethyl -anmoni um brom de was
di ssolved in 100m phosphate buffer. 2.3.2.3
W@2@vmard4si di ne 2HCI (0.0167% / H202 (0. 0005% PCDIUS00%672201

The solution was prepared freshly. Ten microliters of

H202 (30 wt.% were diluted to Inm wth water

(solution A). 7.5ng o-dianisidine 2HC1L was di ssol ved

in 45m of phosphate buffer and 7S1 of solution A

wer e added. 2.4 Experi mental Protocols 2.4.1 Aninals

e T R R g e (R

afighAnodeninal tode. The for rrul ations were instilled (50

) into the conjunctival sac of both eyes 180, 120,

90 and 30 mn before the first paracentesis; then 15,

30, 90 Mustifigrtior Thetrhigbif b p stangrad poentlesisecicFasqlenf or m
Is vwer e anaest heti z

b SR AR RS A G AL S0 S B RS OB ER

tRe Emgs,hg;gortsmhw@ham themlnlﬁnumnﬂinfbeﬂmgéskgy z®pragayaper ol Jhis type

one, esthetic (Novesina(r),
Oﬁbtug ? \Xg?“‘%{‘aﬁﬁ“ﬁ. s({?@ ééﬂe rtegulﬁqéy %?‘“Wnt erior
chanber par acentesi s was perforned W|th a 26 G needle

att aCheﬁc%\Qnanh@ﬁfaﬁHllxe BoFald 1h£9§1*valt Iz;] emen er of? e veﬁeémary staff

i ntroduc I nt e anterior roug
asgrsed anintabskas tgtheiapenervhedith. daveagiayd ehapstd Besw&m aniing recelpt
ani mal s

h fter the a centes t.h
AR Ry i P R ERET Ao b TR g
aBd Y6 ()bsémﬂ the hefoste and lopaleacsiifeion dvasseper f or med. About
100 I of aqueous hunmor were renoved at the second

par acentesi s. Agueous hunmor was inmedi ately split in

f our aAh‘umoHsslandrysAb ﬂ&dmanals B&re Gounatliid a eltaley andsdisinfected

Then .hot h d and the irjs- ciliar
"pod Wl\%aascocr:’ zt%(@? eyr/a ‘érf i sed SPRERY (feﬂﬂ%ﬁf‘c‘ﬂ é}?%‘i')élB‘g/F‘?éﬁéX
cbmhmsligm{ddrksiyole €ldghabn bc&@e&ﬁ 8. Oﬂﬂindl 200009 gsmmercid food and tap
P | ar ter 98 WO 2009/ 023471

B PR E T BEE APT PES F B RO DRSS e Eyes
eN@SinfraadEbled- i A Be SAGRIK AXd £H&IyCM ik Ssidb8R dinRaldad oPthe
bgiyn before . the first Q/aracent esis and 5 min before the

cBrgtsiautiRe 8w e (1072, Ipugrabpitnverairenbasatl wah poatsipg similar

ag‘fl énﬂ' Ivieddhe B¥A tHéiga'nQWchior BeddlsenRe oMBRmRELVAS TBR P¥cifar
| anp (4179-T; Sbisa, Italy) at 180 mn and 5 mn

“ﬁ@f‘kﬁ‘?aém’t’h‘@‘fﬂer“éaﬁdﬁ%‘r%’é@ﬁﬁ%h s and 5 min before the
second paracentesis. The clinical score was assigned

accordi Xl%mals g?aref lg)rlolvglvc\)ﬁn? Allsé:xggrrlrgents were carried out according to
the ARVO (Association for Research in Vision and Ophthalmology) guidelines on the
use of animals in research. No alternative test system exists which have been adequately
validated to permit replacement of the use of live animals in this study. Every effort has
been made to obtain the maximum amount of information while reducing to a minimum
the number of animals required for this study. To the best of our knowledge, this study
is not unnecessary or duplicative. The study protocol was reviewed and approved by the

Institutional Animal Care and Use Committee (IACUC) of the University of Catania and

complies with the acceptable standards of animal welfare care.

2.3 Experimental Preparations
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O = normal 1 = discrete dilatation of iris and
conjunctival vessels 2 = noderate dilatation of iris
wapwozijunct i val vessels 3 = intense iridal hpQEUS2008072201

with flare in the anterior chanber 4 i ntense iridal
hyperema with flare in the anterior chanber and
presence of fibrinous exudates. 2.4.4 Prostaglandin
E2 (PGE2) neasurenent For the quantitative

determi nation of PGE2 in the aqueous hunor we used

t;w 1P(§It52 | mmunoa, say R&D Systens; Cat.No. KGE004;

(§£%U§%?n &6 mnm&“’ croliters or 16l of aqueous

even
hunnr were diluted to 101 or 160p| with the
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One hundre ters of

we skovroiadhd table belo®6- wel | plate and recorded in a plate
| ayout. Sanples were treated follow ng the assay
procedure described in the kit. A microplate reader

(G, Italy; nodel DV QQOTBPW@) set at 450 nm

'Frrrl\l'na't%n and
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Lot _Nb._130 ﬁspug ary (9 & 1rm]ﬁqi?tely after
welk dil tit ed )fm tie pihersggoad
of safhpl es oP%WH% H% méP@l1 ﬂﬂ?ﬁ?ﬁ a Q@W%@st
pl Hte| and r (E%fﬂ [e8ite I%E‘fte“%é%?t wer e
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Kitv A nucr 599)"9\@3‘2‘%@‘75(?234 fucous humor
PCT/ US2008/ th5|f5w rmdel DV 990 B/ V6) §

PRFBdENseSt h

ps, 2.4.6 L

det er m natji

%qllegtgd for PGE,,
67¢ T T y&s e cal i bration ahBrown, leukocytes
anal yzi ng t N AR )
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Freg E ereht Us¥ t he nunb
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hegspirements.
S
a Vibo| yvér

ol
Leukotri ene
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2 036 Bs
B4 (LTB
on of LT
ed the L

cope (Reich
1) nmeasuren
B4 concentr
TB4 | mmuno

oneter (Inprove
Hausser Sci ent
ert-Jung). 2.4.

ent For the qua
ation in the aq

ssay kit (R& S

fic). and
7lris-Ciliary body
neqliegied {pg MPO
LEGYRY
yBEBHEgment.

CaR=Mehic KEHOBOL-8H3M0-X; LE=Ioteprednol etabonate; Dex=dexamethasone;

F=flurbiprofen

To each test article was randomly assigned a letter from A to G
A = vehicle (10% PEG3350/1% Tween 80/PB pH 7.00)
B = Ocufen (Flurbiprofen 0.03%)

C = Visumetazone (Dexamethasone 0.1%)

D = Lotemax (Loteprednol etabonate 0.5%)
E =BOL-303242-X 0.1% (1 mg/g)
F =BOL-303242-X 0.5% (5 mg/g)
G =BOL-303242-X 1% (10 mg/g)

2.3.2  Reagent preparation for MPO assay

2.3.2.1 Phosphate buffer (50mM; pH=6)
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243623). 111 of aqueous hunor were diluted to 1 10p |
wth the calibrator diluent solution provided with
w0 b@oke471 100 | of sanples and of standards weP&I/Us208/072201

into a 96- well plate and recorded in a plate |ayout.
Sanpl es were treated follow ng the assay procedure
described in the kit. A mcroplate reader (GV, Italy;
nodel DV 990 B/ V6) set at 450 nm (wavel ength

correction at 540 nn) was used for making the

cal i brat | 'N%Ho aby 4 \Ugretdﬂsol anﬁ »orun}efr?/‘i'ffﬁﬁk Qe 00pGvith

Myel oper OXI Treasur enent Vit
stelrrﬁhsgﬂe‘chsa@mr@m@h@hwtdﬁﬁ&@ﬁﬂ by WIlians et
.[5] The iris-ciliary bodies were carefully dried,

in Im of hexa-
decylt} ﬁ?’l‘arreﬁcﬁ ﬁrlmgﬁlﬁfgﬁwwlﬂpolﬁ?@@%@?ﬁ@fi on. Then, the
sanpl es were sonicated for 10 sec on ice by a _
ul tr asou@eﬁgmm’giedeiczlerin(emw-@ﬁmemuaammmdb waetsglivednn ¢)0m!
fxg SSAGie three tines, sonicated for 10 sec and
centm%uge at 14,000 g for 10 min to renove cellular
debris. An aliquot of the supernatant (40-200l) was
di.3.08edtdinoisBlide 2MQ1 0.6 Fd %0 7 HdOa@.®0sineol@dkdal / H202
sol ution. The change in absorbance at 460nm was

conti nuo ' f

spectr opﬁglt2 gorlr%@:‘bazg%gﬁ%gﬁeg ?Ir§f) {TJF one Cro;i‘“ﬁ.%l?%”é%) Ypt) were

Reluleidrio Binheith wath@okitiopd).of.Snp e-didnisdifelZiE Inyasw@Solved in 45ml
' nd used to calculate the

ﬁoﬁﬁés:ghgggugfera 2?””!9?’8@%0"#%3’6’&6 aég‘ﬁje as fol l ows: 100

WO 2009/ 023471 PCT/ US2008/ 072201 (A/ MPQunit/ g mn)

106 LL ¢ e c =11.3 nM'. Values were
expres_,Esxggngs tﬁlﬁ?géﬁ;ﬁ# MPQ g of tlssue 2.5 Data

Anal ysis Pupillary dianmeter, PGE2, protein, PM\, and

RO Wengn X RERSSRY @S iniPrAlleciigM St at i stical anal ysis
was pernfor med usi nré one vvayeCANO\/A foll owed by a

Newman- Keul s post hoc test. Cinical score was

expr esseHadSabhinfasgyRed MNedtAtht d§xt1@et dnattdg%@d wﬁﬁ] dleysi s
was perfornmed usi ng Kruskal -Wallis fol by a Dunn

pbenumRsgic cpdes {The pargruimionsagere b llaiksg ul)gutatthes:tonmauivyl sac of
%b@l@ygé FS@”DO 5(; RRE Iﬁﬁﬁ)gﬁ)fre Ak 'flﬁs'ﬂ)g}a Q ets&qﬁen 1d§( % %%ggfter

twar e, was use ana
the first paracentes1s To perform the first paracentesis the ammals were anaesthetlzed

by intravenous injection of Smg/kg Zoletil® (Virbac; 2.5mg/kg tiletamine HCI and
2.5mg/kg zolazepam HCI) and one drop of local anesthetic (Novesina®, Novartis) was
administered to the eye. Anterior chamber paracentesis was performed with a 26 G
needle attached to a tuberculin syringe; the needle was introduced into the anterior
chamber through the cornea, taking care not to damage the tissues. Two hours after the
first paracentesis, the animals were sacrificed with 0.4 ml Tanax® (Intervet International
B.V.) and the second paracentesis was performed. About 100 pl of aqueous humor were
removed at the second paracentesis. Aqueous humor was immediately split in four
aliquots and stored at —80 °C until analysis. Then both eyes were enucleated and the iris-

ciliary body was carefully excised, placed in polypropylene tubes, and stored at —80 °C

until analysis.

2.4.2  Pupillary diameter measurement
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3. RESULTS 3.1 Pupillary dianeter neasurenent The raw

data are displayed in Tables T-2 and T-3. No
wae@piozdrcal significance was found between tPEr/TRD08/072201

and all the treatnments. 3.2 Cinical evaluation The

raw data are displayed in Tables T-4 and T-5. Only the

0.5% LE group showed a significant difference versus

CTR (p<0.05). 3.3 Prostaglandin E2 (PGEz) neasurenent

;I'he raw data are displayed in Tables T-6 and T-7. The

reat ment,s 0. 03% 0. % 29 :

vere staticdiP LA %/:d"éfft%rnoﬁﬁ til:i E%?S%gesrﬁeﬁg‘r %?T%R?Bgagg&g?%whper

38 mBr HiieSi hinrme scithe it pard@hteViDa R0 9YIORIAF the second paracentesis.

PCT/ US2008/ 072201 The raw data are displayed in

Tables T-8 and T-9. It has been found a statistical

gidgni Clidareealfiwiont he treatments 0.03% F and 1 % BOL vs

CTR with p<0.001, and 0.5%BCL vs CTRwith p<0 05

3.5 Leukocytes (PMN) neasurenent The raw data a
di spl ay ebhei ohiniralsvelsationiad bahgyas wasperfagmediby sfif @H‘tpr{féhp gT:

y"ilta %éﬁlﬂ%hq_%%ng Béfgéeqwrsyﬁrgrﬁes(vpzﬁ{a Dibvefode the

eu cg rirene nmeasur enent sanpl es were
wevobed parheeniesisd The ofinigal agare fvagassigoed f(ca@réwg @thy follving schgme:
the assay. 3.7 Myel operoxi dase (MPO) neasurenent The
raw data are displayed in Tables T- 12 and T- 13. It

has b@emofrmiind a statistical significance for the all

the t %
0<0. OE) 5 %s@rz‘el?g (ﬁlf\t/a?logﬁn‘é\”aﬁ(hccﬂﬁplc@\;a.l @&Eilg 0?3 4 0 FS%a gd(l

and | Z%nB(dgrathllaDtIS@DBSﬁ@dqqﬁﬂmptﬂ‘@ll V%F%%ary concl usi ons
from ?henﬁgrgstequ(gﬁg AGE WAth $rare in ﬁlg'anéggﬁcq‘%n%eﬂ s active

inth ere was not a ference

bet weer ihthes éridid hgerdnriatiith misregh th@:lteBOGmebN ang pepsence of
Al D and steroid positive controls. There was not a
BRYtrEG5Se- r esponse for BOL-303242-X, perhaps

2.4.4 Prostaglandin E, (PGE;) measurement

For the quantitative determination of PGE; in the aqueous humor we used
the PGE, Immunoassay kit (R&D Systems; Cat.No. KGE004; Lot.No. 240010). Eleven
microliters or 16ul of aqueous humor were diluted to 110ul or 160ul with the calibrator
diluent solution provided with the kit. One hundred microliters of samples and of
standards were load into a 96-well plate and recorded in a plate layout. Samples were
treated following the assay procedure described in the kit. A microplate reader (GDV,
Ttaly; model DV 990 B/V6) set at 450 nm (wavelength correction at 540 nm) was used

for making the calibration and analyzing the samples.
2.4.5 Protein measurement

For protein concentration determination in the aqueous humor we used the
Protein Quantification Kit (Fluka; Cat.No. 77371; Lot.No. 1303129). Five microliters of
aqueous humor were diluted to 100ul with water. Twenty microliters of samples and of
standards were load into a 96-well plate and recorded in a plate layout. Samples were

treated following the assay procedure described in the kit. A microplate reader (GDV,
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because we are at either maximal efficacy or maxi mal
drug exposure at these doses. However, the results

W@ h@woraat BOL- 303242-X is as effective an PCT/US2008/072201
anti-inflammatory drug as sone of the comonly
accepted prior-art steroids or NSAID. Sone other very
prelimnary data (not shown) suggest that BOL-303242-X
does not have sone of the side effects of
corticosteroids. 102 WO 2009/ 023471 PCT/ US2008/ 072201

Stal RERREDCES0 Ip/vERKI 5%%765.11(\%:%5% of anl%%g?r{c]::cgl%rgtio%na%d

non prostagl andi n-nedi ate own o
bingbdingtfecomslebar ri er. Exp. Eye Res., Vol. 25,

483-498. 2. Neufeld AH, Sears M. (1973). The site of
action of prostaglandin E2 on the disruption of the
6¥$6dléaﬁ¥éﬁ§a@4§9W@?wﬁﬁﬁwhe rabbit eye. Exp. Eye
Res., Vol. 17, 445-448. 3. Ungeg W5 Col e EP, Hammond
B (1975 . srupti.on of the bl ood- aqueous barrier

f ol( | owi ?1505%? Q?E'Wt‘%fgiog of fhepHaberagigukocysepre wgda Res.
\fatmodbmet&FindpiBve dNeuBhied Uﬂ%g@nﬁﬁg}ﬂ-lﬁxgﬁ%ﬁ&ser &H&ﬁﬁf&b% a
and Neuropeptides, In: Sears, M. (ed.) ' Pharnacol og
JrrhtAe? Bidoscapsy (Reiglet-heng)-ag, New York, pp. 311-365. 5.
Wl lianms RN, Paterson CA, Eakins KE, Bhattacherjee P

1983 tifi ion of ocular inflanmation
g&i?uif@%ﬁ%%F%bbﬁaaépﬁﬁ%ﬁﬂﬁF%ar | eukocyt e

infiltration by neasuring nyeloperoxLFase iCtE;LLyf
Curr. E s.. Vol.. . 465-.469 Table T-1: . [

by vor EiEe satBlite et R Ep TR casEaE iR eRas e
IhDmBewe BadyheleT B innigbassdY kiMRROD Qystéids; a2 id 0KGAGOEM ot No.

2270 B2 M 2190 B3 M 2340 B4 M
%%%3).@?;1],\“%%%%%% 1%%%61 uted to 110pl with the calibrator diluent

solution provided with the kit. 100 ul of samples and of standards were load into a 96-
well plate and recorded in a plate layout. Samples were treated following the assay
procedure described in the kit. A microplate reader (GDV, Italy; model DV 990 B/V6)
set at 450 nm (wavelength correction at 540 nm) was used for making the calibration and

analyzing the samples.
2.4.8 Moyeloperoxidase (MPO) measurement

The activity of MPO was measured as previously described by Williams et
al.[5] The iris-ciliary bodies were carefully dried, weighed and immersed in Iml of hexa-
decyl-trimethyl-ammonium bromide solution. Then, the samples were sonicated for 10
sec on ice by a ultrasound homogenizer (HD 2070, Bandelin electronic), freeze-thawed
three times, sonicated for 10 sec and centrifuged at 14,000 g for 10 min to remove
cellular debris. An aliquot of the supernatant (40-200u1) was diluted to 3ml with the o-
dianisidine 2HC1/ H,O, solution. The change in absorbance at 460nm was continuously
monitored for 5 min by a spectrophotometer (UV/Vis Spectrometer Lambda EZ 201;
Perkin Elmer). The slope of the line (A/min) was determined for each sample and used to

calculate the number of units of MPO in the tissue as follows:
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C3 M2280 C4 M2400 DI M 2220 103 WO 2009/ 023471

PCT/ US2008/ 072201 D2 M 2200 D3 M 2180 D4 M 2260 El
wWOr@YpEB47E2 M 2330 E3 M 2350 E4 M 2300 F1 MQI/OS8200$/¢72201

M 2240 F3 M 2120 F4 M 2200 Gl M2410 & M2270 &3

M 2310 &4 M 2130 Mean S.D. 2236.8 89.2 Table T-2

Raw data of pupillary diameter at -180 mn (basal), -5

mn (5 mn before the first paracentesis) and at +115

mn (5 mn before the second paracentesis), and

cal cul ated difference betvveen;the JVﬁ!éue at + 115 mn
and the value at -18@pdif/ & ' bbit ID Eye
Dianeter (mm TI: -180 min T2: &8 -mgn T3: + 115 nin

A(T3 - T1) CIRAt DX6.0554.0-2.0 SX5.55.5

@eQ8115%DX606545 -1.5 SX6.06.55.0-1.0
A3 DX 6.5 6.5 5.0 -1.5

Values were expressed as units of MPO/g of tissue.

2.5  Data Analysis

Pupillary diameter, PGE;, protein, PMN, and MPO were expressed as mean
+ SEM. Statistical analysis was performed using one way ANOVA followed by a
Newman-Keuls post hoc test. Clinical score was expressed as % of eyes and the
statistical analysis was performed using Kruskal-Wallis followed by a Dunn post hoc
test. P<0.05 was considered statistically significant in both cases. Prism 4 software

(GraphPad Software, Inc.) was used for the analysis and graphs.

3. RESULTS

3.1 Pupillary diameter measurement

The raw data are displayed in Tables T-2 and T-3. No statistical significance

was found between the CRT and all the treatments.
3.2 Clinical evaluation

The raw data are displayed in Tables T-4 and T-5. Only the 0.5% LE group
showed a significant difference versus CTR (p<0.05).

33 Prostaglandin E, (PGE;) measurement

The raw data are displayed in Tables T-6 and T-7. The treatments 0.03% F,
0.5% LE, 0.1% BOL, and 0.5% BOL were statistically significant versus CTR (p<0.05).

34 Protein measurement
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SX 6.5 6.55.0 -1.5 A4 DX 6.0 6.55.0 -1.0 SX 6.0
6.550 -1.0 0.03%F Bl DX5.06.0 4.0 -1.0 SX 5.0
W@2098287+1.5 B 2 DX 7.0 6.5 5.5 -1.5 SX 6.0 FCDUS2008/072201
1.0 B3 DX6.06.545-15 SX6.06.5600. 0 B4 DX
556.05500 SX60555.0-1.0 104 WO

2009/ 023471 PCT/ US2008/ 072201 0.1% Dex O DX 6.0 5.5
55055706555 1.5 C2DX550656005

SX 5.56.05500C3DX656.04.5-2.0 sxgse.s
5.0 1.5 7

0.5% LE DI %a‘%atg 'gdgs"g’ygdgmgk%%é" (3'0 5. %% “6362

DXatgtigl gigifisarse far. i tr@n1tH0.63% Foind | %1BOL vEBTRXvifh 8:0.001,

0 -0.5 D4 DX6.56.56.0
RIS RO R 8098 % 1 O o B1 Bk 6.5 6 5 5. 0
-1.5 SX6.56.56.0-05 E2DX6.57.05.0-1.5
35 Leukocytes (PMN) measurement

The raw data are displayed in Tables T-10 and T-11. All the treatments
were statistically significant vs CTR (p<0.001).

3.6 Leukotriene B4 (ILTB4) measurement

All samples were under the limit of quantification (about 0.2 ng/ml) of the

assay.
3.7 Myeloperoxidase (MPO) measurement

The raw data are displayed in Tables T-12 and T-13. It has been found a
statistical significance for the all the treatments vs CTR with p<0.01 for 0.03% F, and
p<0.001 for 0.1% Dex, 0.5% LE, 0.1% BOL, 0.5% BOL and 1% BOL.

4. DISCUSSION

The preliminary conclusions from the data generated are:

¢ BOL-303242-X is active in this model.

¢ There was not a large difference between these concentrations of BOL-303242-X
and NSAID and steroid positive controls.

There was not a profound dose-response for BOL-303242-X, perhaps
because we are at either maximal efficacy or maximal drug exposure at these doses.
However, the results show that BOL-303242-X is as effective an anti-inflammatory drug
as some of the commonly accepted prior-art steroids or NSAID. Some other very
preliminary data (not shown) suggest that BOL-303242-X does not have some of the side

effects of corticosteroids.
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SX6.57.06.0-0.5 E3DX7.07.06.0-1.0 SX 7.5
7.56.5-1.0 E4A DX7.06.55.5-1.5 SX7.07.05.5

WO 2005/02376% BOL FI DX 8.0 8.0 6.5 -1.5 SX 8. 0 BCDUS2088/072201
-1.5 F2 DX7.07.06.5-0.5 SX7.07.06.0-1.0 F3

DX 7.5 7.5 7.0 -0.5 SX808.07.0-1.0 FF4DX7.0
7.06.0-1.0 SX7.57.06.5-1.0 1%BO.L @ DX 6.0 6.0
5.5 -0.5 SX6.56.55.0-1.5&DX6.06.55.0-1.0
SX6.06.55.0-1.0 &G DX6.57.05.5-1.0SX6.57.0
5.0 -1.5 A DX6.56.56.0-0.5 SX65|6060-O.5

a

1 023471 PCT/ US2008/ 072201 Table T-3
D?%‘Egg&%%etmen the val ue of pupillary dianeter at
T3=+ 115 min (5 mn before the second paracentesis)
and the value at T1=-180 mn (basal) (l\/ban SEM .

Tr eat nent D Mean Mn A(T3 - T1I)
c[rEeaAnel 4%)3% kg?%%gséﬁofﬁaéa“%ﬂ@ Ozzpf%tﬂgbm 05 Rebiated
- idedkdOwB Of e b0 Hehebutbarerd FQp. 18 Res., Vol. 25, 483-498.

2. Neufeld AH, Sears ML (1973). The site of action of prostaglandin E, on
the disruption of the blood-aqueous barrier in the rabbit eye. Exp. Eye Res., Vol. 17,
445-448.

3. Unger WG, Cole DP, Hammond B (1975). Disruption of the blood-
aqueous barrier following paracentesis in the rabbit. Exp. Eye Res., Vol. 20, 255-270.

4. Stjernschantz J (1984). Autacoids and Neuropeptides. In: Sears, ML (ed.)
Pharmacology of the Eye. Springer-Verlag, New York, pp. 311-365.

5. Williams RN, Paterson CA, Eakins KE, Bhattacherjee P (1983)
Quantification of ocular inflammation: evaluation of polymorphonuclear leukocyte

infiltration by measuring myeloperoxidase activity. Curr. Eve Res., Vol. 2, 465-469.

Table T-1: Rabbit body weight measured just before the experiment

Rabbit ID Sex Body weight (g)
Al M 2090
A2 M 2140
A3 M 2100
A4 M 2320
Bl M 2270
B2 M 2190
B3 M 2340
B4 M 2300
Cl M 2160
C2 M 2160
C3 M 2280
C4 M 2400
D1 M 2220
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0.1%BOL E-1.10.16 8 0.5%BO. F -1.0 0.13 8 1% BCL
G-0.90.15 8 Table T-4 Raw data of clinical score at

WO 1@9/0md4m (basal ), -5 min (5 mn before the fiP&L/US2008/072201
paracentesis) and at + 115 min (5 mn before the
second paracentesis). Treatnent Rabbit 1D Eye
Clinical Score 180 mn -5 mn +115 mn CITR A DX 0 1
3 SX013A2DX002 SX002 A3DKX0OO0O3SXO00
3 A4DX003 SX0030.03% B DKOO2 SX002

0

C3

B2 DX Q ﬁ?oostxooz SX 9,4} 2 B4 DX
2 Sxd 06 WD|2009/.023471 PCT/ US%) 8/ 072201
0.1%DechD001sxd\401 C2 DX 0 SX00 1
DX 0 13 sSxbe 13 |4 DXO0OO 1 2260

El M 2170

E2 M 2330

E3 M 2350

E4 M 2300

Fl M 2190

2 M 2240

F3 M 2120

F4 M 2200

Gl M 2410

G2 M 2270

G3 M 2310

G4 M 2130

Mean + S.D. 2236.8 +89.2

Table T-2 Raw data of pupillary diameter at —~180 min (basal), -5 min (5 min before
the first paracentesis) and at +115 min (5 min before the second
paracentesis), and calculated difference between the value at +115 min

and the value at —180 min.
Treatment | Rabbit ID| Eye Diameter (mm)
T1:-180min | T2:-5min |T3:+115min| A(T3-TI)
CTR Al DX 6.0 5.5 4.0 -2.0
SX 5.5 5.5 4.0 -1.5
A2 DX 6.0 6.5 4.5 -1.5
SX 6.0 6.5 5.0 -1.0
A3 DX 6.5 6.5 50 -1.5
SX 6.5 6.5 50 -1.5
A4 DX 6.0 6.5 5.0 -1.0
SX 6.0 6.5 50 -1.0
0.03% F BI DX 5.0 6.0 4.0 -1.0
SX 5.0 6.0 35 -1.5
B2 DX 7.0 6.5 5.5 -1.5
SX 6.0 7.0 50 -1.0
B3 DX 6.0 6.5 4.5 -1.5
SX 6.0 6.5 6.0 0.0
B4 DX 5.5 6.0 5.5 0.0
SX 6.0 5.5 5.0 -1.0
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SX001 0.5%9ED DXOO2 SXO0O DX SX
001 D3I DX0OO0O1SX001 D4DXO SX .1
WOe®D2EHII DX 0 0 2 SX 0 02 E2DXO X Op B8072201
DX0O 02 SX002E4DXOO3 SXO 0.5
DX002SX002 F2DXO0O01 X 0 F3 DX
SX001 FADK0O02SX002 1%8B DX O SX
002&DX002 SX002 &DXO SX 0 4
DX 0 0 2
0.1% Dex Cl DX 6.0 3.5 5.5 0.5
SX 7.0 6.5 55 -1.5
C2 DX 5.5 6.5 6.0 0.5
SX 5.5 6.0 5.5 0.0
C3 DX 6.5 6.0 4.5 -2.0
SX 6.5 6.5 5.0 -1.5
C4 DX 6.5 7.0 6.0 -0.5
SX 7.0 7.5 6.5 -0.5
0.5% LE Dl DX 6.0 6.0 4.5 -1.5
SX 6.0 6.0 5.0 -1.0
D2 DX 6.5 6.5 5.5 -1.0
SX 6.5 6.5 5.5 -1.0
D3 DX 6.0 6.0 6.0 0.0
SX 6.5 6.5 6.0 -0.5
D4 DX 6.5 6.5 6.0 -0.5
SX 6.5 6.5 5.0 -1.5
0.1% BOL El DX 6.5 6.5 5.0 -1.5
SX 6.5 6.5 6.0 -0.5
E2 DX 6.5 7.0 5.0 -1.5
SX 6.5 7.0 6.0 -0.5
E3 DX 7.0 7.0 6.0 -1.0
SX 7.5 7.5 6.5 -1.0
E4 DX 7.0 6.5 5.5 -1.5
SX 7.0 7.0 5.5 -1.5
0.5% BOL Fl DX 8.0 8.0 6.5 -1.5
SX 8.0 8.0 6.5 -1.5
F2 DX 7.0 7.0 6.5 -0.5
SX 7.0 7.0 6.0 -1.0
F3 DX 7.5 7.5 7.0 -0.5
SX 8.0 8.0 7.0 -1.0
F4 DX 7.0 7.0 6.0 -1.0
SX 7.5 7.0 6.5 -1.0
1% BOL Gl DX 6.0 6.0 5.5 -0.5
SX 6.5 6.5 5.0 -1.5
G2 DX 6.0 6.5 5.0 -1.0
SX 6.0 6.5 5.0 -1.0
G3 DX 6.5 7.0 5.5 -1.0
SX 6.5 7.0 5.0 -1.5
G4 DX 6.5 6.5 6.0 -0.5
SX 6.5 6.0 6.0 -0.5
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SX 0 0 2 107 WO 2009/023471 PCT/ US2008/ 072201 Tabl e
T-5 dinical score expressed as percentage of eyes at
WO 1@9/0md4m (basal ), -5 min (5 mn before the fiP&L/US2008/072201
paracentesis) and at +115 min (5 mn before the
second paracentesis). Treatnment Rabbit G oup N Score
(%9 ID(eyes) 01234 -180 mn CIRAS8 100 -- -- --

-- 0.03%F B8 100 -- -- -- -- 0.1%Dex C8 100 -- --
-- -- 0.5%LE D8 100-- -- -- -- 0.1 %BOL E 8 100 --
“Table T-3" OD‘T’fpf@r @\gv L eofpuplllaryo/ xBrg‘tgg 19 15, rB (5
ot gg'50A" 1Bt}
di)gracentems) and @e g}u ?—f 1n (basal)
- 0. 1- --
0. 1- -- %I%Eﬂ_fs o-- Ce e - O.5%B(lF8100--
104 PO G 29 100 +115 mn CTR A 8 -- -- 25
79 TreatpegzoRabbis Cgoup 1D 1 dfean (M) 106 Dex &£ -- |75 -0
28 .- 0. 5%|IEDS8 -- 75 258I3aTINon Ry E 8 -- -|- 75 25
--| 6TRos, BAL F 8A- 37./5 62.514 -- 1 % BOU2G 8|-- -8
1000.03% ¥ B -0.9 0.22 8
0.1% Dex C 0.8 0.30 8
0.5% LE D 0.9 0.18 8
0.1% BOL E -1.1 0.16 8
0.5% BOL F -1.0 0.13 8
1% BOL G 0.9 0.15 8

Table T-4 Raw data of clinical score at —180 min (basal), -5 min (5 min before the
first paracentesis) and at +115 min (5 min before the second paracentesis).

Treatment | Rabbit ID| Eye Clinical Score
-180 min -5 min +115 min
CTR Al DX 0 ! 3
SX 0 I 3
A2 DX 0 0 2
SX 0 0 2
A3 DX 0 0 3
SX 0 0 3
A4 DX 0 0 3
SX 0 0 3
0.03% F Bl DX 0 0 2
SX 0 0 2
B2 DX 0 0 2
SX 0 0 2
B3 DX 0 0 2
SX 0 0 2
B4 DX 0 0 2
SX 0 0 2
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108 WD 2009/ 023471 PCT/ US2008/ 072201 Table T-6 Raw

data of PCE2 | evels in agueous hunor sanples collected
wa@roovhzs47second paracentesi s Treat ment Sanpl e RGERS2008/072201

(ng/mM) CITR 2-A 1-DX 3.81 2-A |l -SX 2.91 2-A2-DX

4.77 2-A2-SX NNA 2-A3-DX 1.46 2-A3-SX 3.00 2-A4-DX

1.87 2-A4-SX 1.88 0.03% F 2-B 1-DX 1.04 2-B 1-SX

0.75 2-B2-DX 0.85 2-B2-SX 1.11 2-B3-DX 2.11

2-B3-SX 0.93 2-B4-DX 0.61 2-B4-SX 2.11 0. 1% Dex

2-Cl-DX 2.51 2-C1-SX NA 2-C2-DX 2.32 2-C2-SX N A

nN\Vv._.9 QY. .12 N1 A hv 2..29 2.-CA-SVY__ 12N
g. Sk e E’fl) -D§‘2N/ BP% Ny §nypl 0 TP T
- sX 0 0 I
Cc2 DX 0 0 I
SX 0 0 !
C3 DX 0 1 3
SX 0 I 3
Cc4 DX 0 0 1
SX 0 0 I
0.5% LE DI DX 0 0 2
SX 0 0 2
D2 DX 0 0 1
SX 0 0 1
D3 DX 0 0 1
SX 0 0 1
D4 DX 0 0 1
SX 0 0 1
0.1% BOL| El DX 0 0 2
SX 0 0 2
E2 DX 0 0 2
SX 0 0 2
E3 DX 0 0 2
SX 0 0 2
E4 DX 0 0 3
SX 0 0 3
0.5% BOL| Fl DX 0 0 2
SX 0 0 2
F2 DX 0 0 1
SX 0 0 2
F3 DX 0 0 1
SX 0 0 I
F4 DX 0 0 2
SX 0 0 2
1% BOL Gl DX 0 0 2
SX 0 0 2
G2 DX 0 0 2
SX 0 0 2
G3 DX 0 0 2
SX 0 0 2
G4 DX 0 0 2
SX 0 0 2
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2-D2-DX NND 2-D2-SX 0.23 2-D3-DX VD 2-D3-SX 0.68

2-D4-DX NND 2-D4-SX 1.10 109 WO 2009/ 023471
WEIDAOEAO08/ 072201 0.1 % BOL 2-E 1-DX 1. 62 2-ECT/USA08/072201

1.88 2-E2-DX 2.15 2-E2-SX 0.70 2-E3-DX 1.34

2-E3-SX 1.03 2-E4-DX NND 2-E4-SX N D 0.5% BOL

2-F1-DX 2.31 2-F1-SX 2.59 2-F2-DX ND 2-F2-SX 0.53

2-F3-DX 0.75 2-F3-SX 0.80 2-F4-DX 1.62 2-F4-SX 1.09

1% BOL 2-G1l-DX 0.50 2-G1-SX 1.87 2-&-DX 1.71

2Ta%"l§—§ 4. %ﬂnic%’s@r& Qﬁ)rg‘séﬁlas p%?c%?thgsexo e'ygssat —%g(ﬁ%fnl:% as'gl{),QS min

2-A- N min before the first paracentesis) and at +115 min (5 min before the

second paracentesis).

Treatment | Rabbit Group N Score (%)

ID eyes)| o | 1 ] 2 [ 3 T 4

-180 min
CTR A 8 100 - - - —
0.03% F B 8 100 - -- - -
0.1% Dex C 8 100 - -- - -
0.5% LE D 8 100 - -- - .-
0.19% BOL E 8 100 -- - - -
0.5% BOL F 8 100 -- - - -
1% BOL G 8 100 - - - -

-5 min
CTR A 8 75 25 -- -- -
0.03% F B 8 100 -- -- - .-
0.1% Dex C 8 75 25 -- - -
0.5% LE D 8 100 -- - -- -
0.1% BOL E 8 100 - - - -
0.5% BOL F 8 100 - -- - -
1% BOL G 8 100 - -- - .-

+115 min
CTR A 8 - -~ 25 75 -
0.03% F B 8 -- -- 100 - -
0.1% Dex C 8 -- 75 - 25 --
0.5% LE D 8 -- 75 25 -- --
0.1% BOL E 8 - -~ 75 25 -
0.5% BOL F 8 -~ 375 62.5 -- --
19 BOL G 8 -- - 100 - -
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"N A = not available 2N D = not detectable, under the
limt of quantification Table T-7 Levels of PGE2 in
waeoweoes7hunor sanpl es coll ected at the secondPCT/US2008/072201
paracentesis (Mean SEM . Treatnent Sanple G oup Mean
SEMn (nm) CTRA 2.815 0.449 7 0.03%F B 1.189
0.209 8 0.1 %Dex C 2.263 0.232 6 0.5%LE D 0.672
0.250 3 0.1%BOL E 1.452 0.221 6 0.5%BOL F 1.384
0.306 7 1% BOL G 2.168 0.586 6 110 WD 2009/ 023471
"lglye L‘E‘glogsﬁg\Z%%tQ\]Of E(E%ble%e]sn 8 B%%ég‘fjmgr }amgeeéfolfeﬁgd at the

e
second par acencf%asr?csemﬁ"sr eatnent Sanple Protein (ng/m)
CTR 2- Al-D r:n 24 2 A1 S¥X 53 51 2-A2-DX 28 73

7- A2- SX INIA 15eaN8ensy Ao 08ampleas” x 30P@E 2. Ad- DX
41.79 2-A4-SX 30.35 0.03% F 2-B 1-DX #&®/mB 2{B 1-SX
28.80 2-B2-DX NfA 2-BZ2- SXaZ$Hdl |2-B33RK 20721
2-A1-SX 291
2-A2-DX 4.77
2-A2-SX 'N/A
2-A3-DX 1.46
2-A3-SX 3.00
2-A4-DX 1.87
2-A4-SX 1.88
0.03% F 2-B1-DX 1.04
2-B1-SX 0.75
2-B2-DX 0.85
2-B2-SX 1.11
2-B3-DX 2.11
2-B3-SX 0.93
2-B4-DX 0.61
2-B4-SX 2.11
0.1% Dex 2-C1-DX 2.51
2-C1-SX N/A
2-C2-DX 232
2-C2-SX N/A
2-C3-DX 2.10
2-C3-SX 3.03
2-C4-DX 232
2-C4-SX 1.30
0.5% LE 2-D1-DX *N/D
2-DI-SX N/D
2-D2-DX N/D
2-D2-SX 0.23
2-D3-DX N/D
2-D3-SX 0.68
2-D4-DX N/D
2-D4-SX 1.10
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2-B3-SX 17.53 2-B4-DX 15.12 2-B4-SX 20.52 0. 1% Dex
2-C1-DX 31.31 2-C1-SX NA 2-C2-DX 31.81 2-C2-SX
WORMI/NO2340B- DX 35. 95 2-C3-SX 37.15 2-C4- DX 32PARUS2008/072201
2-C4-SX 32.40 0.5% LE 2-DI -DX 36.14 2-D1-SX 39.10
2-D2-DX 34.69 2-D2-SX 26.10 2-D3-DX 26.30 2-D3-SX

28.16 2-D4-DX 40.90 2-D4-SX 39.85

[ WO

2009/ 023471 PCT/ US2008/ 072201 0.1%BOL 2-E 1-DX 34. 87
2-E 1-SX 34.41 2-E2-DX 31.14 2-E2-SX 22.82 2-E3-DX
29.46 2-E3-SX 31.69 2-E4-DX 35.70 2-E4-SX 49.25

0. 5% BCOL 2-

19. 99

F3=PX-33-982-F+—S%-33-65—2-F2- DX

" 0.1%BOL 7 2-E1-DX 1.62
2-E1-SX 1.88

2-E2-DX 2.15

2-E2-SX 0.70

2-E3-DX 1.34

2-E3-SX 1.03

2-F4-DX N/D

2-E4-SX N/D

0.5% BOL 2-F1-DX 2.31
2-F1-SX 2.59

2-F2-DX N/D

2-F2-SX 0.53

2-F3-DX 0.75

2-F3-SX 0.80

2-F4-DX 1.62

2-F4-SX 1.09

1% BOL 2-G1-DX 0.50
2-G1-SX 1.87

2-G2-DX 1.71

2-G2-SX 4.04

2-G3-DX 1.11

2-G3-SX 3.78

2-G4-DX N/D

2-G4-SX N/D

'N/A = not available

*N/D = not detectable, under the limit of quantification

Table T-7 Levels of PGE, in aqueous humor samples collected at the second
paracentesis (Mean + SEM).

Treatment | Sample Group Mean SEM n
(ng/ml)
CTR A 2.815 0.449 7
0.03% F B 1.189 0.209 8
0.1% Dex C 2.263 0.232 6
0.5% LE D 0.672 0.250 3
0.1% BOL E 1.452 0.221 6
0.5% BOL F 1.384 0.306 7
1% BOL G 2.168 0.586 6




2-F2-SX 27.11 2-F3-DX 19.72 2-F3-SX 36.35 2-F4-DX

27.71 2-F4-SX 32.24 1% BOL 2-3-DX 20.99 2-G 1 -SX
WQ@200482342t R2- DX 15. 11 2-&-SX 20.28 2- G3- DX PO1/942008/072201

2-G3-SX 21.89 2-A-DX 20.03 2-(4-SX 30.76 'NA =

not available Table T-9 Protein |levels in aqueous

hunor sanples collected at the second paracentesis

(Mean SEM. Treatnent Sanple G oup Mean SEMn (m M)

CTR A 39.364 3.754 7 0.03%F B 20.910 1.648 7 0.1 %

3. 457 0 .0,5% LE D 33.905 2.190 0.1 %
b3, 627 itat pibeiBieddR kot iy gl he
BOL G 21. 4354 BI&CB"Y 12 wp 2009/ 023471
PCT/ US2008/67#2201—Table—T—10-Raw data of PMN\-nunbers

in aqueous hu%?at@ﬁ?fpl ds cofMglted |at tHigcinsecdnd
par acent esi{s Treatment |Sanpl e PW |(nuf&mihp 1) CTR
2-A1 -DX 90 CTR 2-A1-DX 50.24
2-A1-SX 53.51
2-A2-DX 28.73
2-A2-SX 'N/A
2-A3-DX 40.09
2-A3-SX 30.84
2-A4-DX 41.79
2-A4-SX 30.35
0.03% F 2-B1-DX 20.78
2-B1-SX 28.80
2-B2-DX N/A
2-B2-SX 2341
2-B3-DX 20.21
2-B3-SX 17.53
2-B4-DX 15.12
2-B4-SX 20.52
0.1% Dex 2-C1-DX 31.31
2-C1-SX N/A
2-C2-DX 31.81
2-C2-SX N/A
2-C3-DX 35.95
2-C3-SX 37.15
2-C4-DX 32.12
2-C4-SX 32.40
0.5% LE 2-D1-DX 36.14
2-DI1-SX 39.10
2-D2-DX 34.69
2-D2-SX 26.10
2-D3-DX 26.30
2-D3-SX 28.16
2-D4-DX 40.90
2-D4-S8X 39.85




2-A 1-SX 80 2-A2-DX 70 2-A2-SX 'N A 2-A3-DX 70

2-A3-SX 80 2-A4-DX 50 2-A4-SX 40 0.03% F 2-B | -DX
WG09228rt SX 40 2-B2-DX N A 2-B2-SX 20 2- B3POXUID08/072201

2-B3-SX 40 2-B4-DX 30 2-B4-SX 20 0.1%Dex 2-C | -DX

20 2-C1-SX NA 2-C2-DX 20 2-C2-SX N A 2-C3-DX 50

2-C3-SX 40 2-C4-DX 20 2-CA4-SX 30 0.5% LE 2-DI-DX N A

2-D 1-SX NA 2-D2-DX 40 2-D2-SX 20 2-D3-DX 20

2-D3-SX 30 2-D4-DX 40 2-D4-SX 20 113

0.1% BOL 2-E1-DX 34.87
2-E1-SX 34.41

2-E2-DX 31.14

2-E2-SX 22.82

2-E3-DX 29.46

2-E3-SX 31.69

2-E4-DX 35.70

2-E4-SX 49.25

0.5% BOL 2-F1-DX 33.98
2-FI-SX 33.65

2-F2-DX 19.99

2-F2-SX 27.11

2-F3-DX 19.72

2-F3-SX 36.35

2-F4-DX 27.71

2-F4-SX 32.24

1% BOL 2-G1-DX 20.99
2-G1-SX 2148

2-G2-DX 15.11

2-G2-SX 20.28

2-G3-DX 20.94

2-G3-SX 21.89

2-G4-DX 20.03

2-G4-SX 30.76

'N/A = not available

Table T-9 Protein levels in aqueous humor samples collected at the second
paracentesis (Mean + SEM).

Treatment | Sample Group Mean SEM n
(mg/m)
CTR A 39.364 3.754 7
0.03% F B 20910 1.648 7
0.1% Dex C 33.457 1.001 6
0.5% LE D 33.905 2.190 8
0.1% BOL E 33.667 2.655 8
0.5% BOL F 28.844 2.249 8
1% BOL G 21.435 1.529 8
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WO 2009/ 023471 PCT/ US2008/ 072201 0.1%BOL 2-E | -DX

NA 2-E 1-SX 20 2-E2-DX 40 2-E2-SX 50 2-E3-DX 20
WQ2@30S7P0 2-E4-DX 20 2-E4-SX N A 0. 5% BOL PeFUS2005(072201

40 2-F 1-SX 20 2-F2-DX 20 2-F2-SX 10 2-F3-DX 10

2-F3-SX 10 2-F4-DX 20 2-F4-SX 40 | % BOL 2-Gl-DX 30

2-G 1-SX 20 2-®&-DX 30 2-&x-SX 40 2-&B-DX 20

2-G3-SX 30 2-A-DX 40 2-HA-SX 20 'N A = not

avai |l abl e Tabl e T-11 PMN nunbers in agueous hunor

S T R R PS40y

%@tes‘b. 03% F B 30. 000 5.345 7

CTR A 68.5°
Treatment Sample PMN
(number/ul)

CTR 2-Al1-DX 90

2-A1-SX 80

2-A2-DX 70
2-A2-SX 'N/A

2-A3-DX 70

2-A3-SX 30

2-A4-DX 50

2-A4-SX 40

0.03% F 2-B1-DX 50

2-B1-SX 40
2-B2-DX N/A

2-B2-SX 20

2-B3-DX 10

2-B3-SX 40

2-B4-DX 30

2-B4-SX 20

0.1% Dex 2-C1-DX 20
2-C1-SX N/A

2-C2-DX 20
2-C2-8X N/A

2-C3-DX 50

2-C3-SX 40

2-C4-DX 20

2-C4-SX 30
0.5% LE 2-D1-DX N/A
2-D1-SX N/A

2-D2-DX 40

2-D2-SX 20

2-D3-DX 20

2-D3-SX 30

2-D4-DX 40

2-D4-SX 20
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0.1 %Dex C 30.000 5.164 6 0.5%LE D 28.333 4.014 6

0.1% BOL E 28.333 5.426 6 0.5% BCL F 21.250 4.407 8
wa200B0e34@ 28. 750 2.950 8 114 WD 2009/ 023471 PCT/US2008/072201

PCT/ US2008/ 072201 Table T- 12 Raw data of MPO

activity iniris-ciliary body sanples collected after

the second paracentesis. Treatnent Sanple

Iris-ciliary body Volunme "A/mn MPO Unitlg weight

(my) (1) CTR AI-DX 41.7 40 0.021 1.11 A -SX 42.3 40

0.024 1.26 A2-DX 46.6 40 0.039 1.85 A2-SX 40.5 40

0.037 2.02 —A3-DX-48.940-0.-075 3.39 A3-SX 51.1 40
0049 2.12| Al-1PB9. 640 BEEPX 0. 70 AA/AX 3818 40
0.019 1.08/0.03% F BI - DX _39E-S%00 0049 2010 B 1-SX
42.7 100 0/082 1.70 B2-DX-B2DKX 100 0.014 0.34 | B2-SX
36.6 100 0/031 0.75 B3-DX-E8SX 100 0.03% 0.74| B3- SX
38.0 100 0/027 0.63 B4-DX-B®DK 100 0. 03® 0. 73| B4- SX
42.6 100 0/061 1.27 0.1% DBE3GX DX 36.4 300 0.029 0.71
C 1-SX 45.8 100 0.031 0. 60-ELDDX 42.9 18D 0.064 1.32
C2- SX 42.7|100 0.023 0.48 5. E3<RX 43. 0 IRYAU. 019 0. 39
0.5% BOL 2-FI-DX 40
2-F1-SX 20
2-F2-DX 20
2-F2-SX 10
2-F3-DX 10
2-F3-SX 10
2-F4-DX 20
2F4-SX 40
1% BOL 2-G1-DX 30
2-GI-SX 20
2-G2-DX 30
2-G2-SX 40
2-G3-DX 20
2-G3-SX 30
2-G4-DX 40
2-G4-SX 20

N/A = not available

Table T-11 ~ PMN numbers in aqueous humor samples collected at the second
paracentesis (Mean + SEM).

Treatment | Sample Group Mean SEM n
(number/ul)
CTR A 68.571 6.701 7
0.03% F B 30.000 5.345 7
0.1% Dex C 30.000 5.164 6
0.5% LE D 28.333 4.014 6
0.1% BOL E 28.333 5.426 6
0.5% BOL F 21.250 4.407 8
1% BOL G 28.750 2.950 8
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C3-SX 46.8 100 0.024 0.45 C4-DX 42.3 100 0.023 0. 48
C4-SX 36.1 100 0.021 0.51 0.5% LE DI -DX 38.9 200 0.026
W@2®9/02371 -SX 44.7 200 0.053 0.51 D2-DX 35. 9pQD0S2008/072201

0.067 0.81 D2-SX 40.7 200 0.055 0.60 D3-DX 46.3 200
0.076 0.73 D3-SX 41.9 200 0.096 1.01 D4-DX 46.7 3N A
NANA D4-SX 32.9 NA NA NA 115 W 2009/ 023471

PCT/ US2008/ 072201 0. 1% BOL E1-DX 43.6 100 0.051 1.04

E 1-SX 37.2 100 0.042 1.00 E2-DX 32.6 100 0.042 1.14

ST 1 4 RS S O
E4- SX 42. 356%8'81 F%L%S’%C%'GS 0.5% BOL F1-DX 45.8 100

faW. Wal n Fal 4 O N aWAY

U444 U709 L5 OA [ ) P U. P93 7 FZ= DUANTO A
oTG4IeR bo Stplesy Iiﬁrcém%igd& oudue g3 * Az [S8IPD Y
0.033 0.75 F3-5x |48°8"Mo% 0! 034 0. 74 F4-Dx|36.2 100
0. @R 0. b4 AFDHXSX[39. 541700 0] 02600. 58 »%eBOL [GL- DX |
32.4 100[0.R24x0. 66 G I SX 43. 39100 0o@33 0.[68 &% DX
30.6 100/ 0 A0 49 466 40 0.039 1.85

A2-SX 40.5 40 0.037 2.02
A3-DX 48.9 40 0.075 3.39
A3-SX 51.1 40 0.049 2.12
A4-DX 36.6 40 0.013 0.79
A4-SX 38.8 40 0.019 1.08
0.03% F B1-DX 39.5 100 0.049 1.10
B1-SX 427 100 0.082 1.70
B2-DX 34.1 100 0.013 0.34
B2-SX 36.6 100 0.031 0.75
B3-DX 45.6 100 0.038 0.74
B3-SX 38.0 100 0.027 0.63
B4-DX 40,1 100 0.033 0.73
B4-SX 42.6 100 0.061 1.27
0.1% Dex | CI-DX 36.4 100 0.029 0.71
C1-SX 45.8 100 0.031 0.60
C2-DX 42.9 100 0.064 1.32
C2-SX 42.7 100 0.023 0.48
C3-DX 43.0 100 0.019 0.39
C3-SX 46.8 100 0.024 0.45
C4-DX 423 100 0.023 0.48
C4-SX 36.1 100 0.021 051
0.5% LE D1-DX 38.9 200 0.026 0.30
D1-SX 44.7 200 0.053 0.51
D2-DX 35.9 200 0.067 0.81
D2-SX 40.7 200 0.055 0.60
D3-DX 46.3 200 0.076 0.73
D3-SX 41.9 200 0.096 1.01
D4-DX 46.7 N/A N/A N/A
D4-SX 329 N/A N/A N/A
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&-SX 39.9 100 0.018 0.40 G3-DX 41.3 100 0.016 0.34
&3-SX 44.9 100 0.052 1.02 G4-DX 36.6 100 0.013 0.31
W@009¥2861 9 100 0.018 0.43 1Volune = aliquot E¢Y/UST008/072201

t he supernatant diluted to 3ml for the analysis.

2A/m n mean of the slope of the line recorded every

15 sec for 5 mn 3NA = not available Table T-13 MPO
activity iniris-ciliary body sanples collected after

the second paracentesis (Mean SEM. Treatnent Sanple

G oup Mean SEM n MPO Unlt/g CTR A 1.703 0.297 8

AD0L D Fa VoSl e W | 0/ nncon1na
S5 1 8 poEBBE 0 1102 5.5 1de B £l0. Ablo.org 510t
b 5% BOLLE_BI2%5 o 058382 104 B0 454046 083 8 1946
WO 2009/ 02382 PXocT USoti®/ 07220100 TESTIONE22: [Ef f etds of
BOL- 303242- 28K | nhi bi#ihg | L-11003- |Indub@d Cytt oki he6
Expressi pn Ei-PXHunan Ci¥rheal |EpiGthelji alo.@el 1s| 1. 122
BACKGROUND/ RASKONALE: 4%vel s |of 1aoyt oki mes1assioci ap.gd
Wi th i mruneEcpld s jare 3.4 ect |i njcal]i ongozel  |act Yb3Y
of these[Cekl§xi n [an T/ ammat Ofh © nolotd3qn ReduUggs
|§veis or These T tokimes—TTndicate a pUblleSﬁw“nlnA
A A IR Bl ol A oo
BOL- 303242 g(l_u% L 1@- —ad ,!CS”QO"‘yt nkiOH 0 pr ndllr‘@-?%n
in human Tea] Fnl t 9 al _cel 109 ( HClﬂ(%'l) 1 0.79
PURPOSE [[o kie8Xr nilne 1486 ef f ect ¥0of | BOV-0463242- X_bb3
I L- 113-5stilPEt ed cytKi ne | exi®essi 0M.038 prli mar@7s
human cof nel@-S¥pi tihel i48l6 cel | s WS ng ao03B4cytioki Ng74
Lum nex Ki tE4-DX 36.2 100 0.022 0.54

F4-SX 39.5 100 0.026 0.58

1% BOL G1-DX 324 100 0.024 0.66

G1-SX 43.1 100 0.033 0.68
G2-DX 30.6 100 0.017 0.49
G2-SX 39.9 100 0.018 0.40
G3-DX 41.3 100 0.016 0.34
G3-SX 44.9 100 0.052 1.02
G4-DX 36.6 100 0.013 0.31
G4-SX 36.9 100 0.018 0.43

lVolume = aliquot (ul) of the supernatant diluted to 3ml for the analysis.
“A/min = mean of the slope of the line recorded every 15 sec for 5 min
*N/A = not available

Table T-13 ~ MPO activity in iris-ciliary body samples collected after the second
paracentesis (Mean + SEM).
Treatment | Sample Group Mean SEM n
MPO Unit/g
CTR A 1.703 0.297 8
0.03% F B 0.906 0.151 8
0.1% Dex C 0.618 0.106 8
0.5% LE D 0.661 0.102 6
0.1% BOL E 0.971 0.079 8
0.5% BOL F 0.775 0.058 8
1% BOL G 0.542 0.083 8
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Dexanet hasone was used as a control.. 3. EXPERI MENTAL
DESIGN Primary HCECs were seeded in 24-well plates.
WORG0e10233241 h, cells were treated w th vehicl e, PCT/US288/072201
IL-1 B + dexanet hasone, or IL- | B + BOL-303242-X in
basic EpiLife nmediumfor 18 h (Table T- 14). Each
treatnment was perfornmed in triplicate. Media were
col l ected and used for determ nation of cytokine
content using a 30-cytokine Lum nex kit. Cel

Vi adad |t S r o nmar assa : .
(RN PR RO 2R e S BTRR L GaPEREY Gupbine Frprgssion

tih@éluhes tCobBayl Bpithagetlels i N basi ¢ Epi Life nmedium for 18

h 1 Cells Control (0.1 %DVSO) Media for 2 were 10
ng/m IL- 1 B Lumnex 3 seeded in 10 ng/m IL- | B +

| 1. nRAGEX R NRRNEIQNSSIAs; 4 24-well 10 ng/m 1L-1 B +
10 nM dexanet hasone cells for 5 plates (5 10 ng/ m

IL-1 B + 100 nM dexanet hasone cell 6 X 10 ng/m 1L- IB
+ | pM désekeefisasines sisedsited wigh immmewel 99 9ir@2 Buiations of
PCT/: . / Ly - + .10 pM
ot Raconao 2y gt Gt RATLY ekt s HloRi
B@licBOBPabivK the@aprrid effdct di0inflghmhtidriofh tBit ¢ordfbundd This study

-30 - X, 10 | i Li [1-1,B 100 nM
T 0205535 rertiind e FcrbFQE AR HEX o T Fndp 00y Blthe
BEbdu8032i4 2undan d@nddD epichelidl cklls- (“HCBC$)10 pM BOL- 303242- X
*triplicate wells per group Dexanet hasone: Lot
Nunber: 016K 14521 Parent MW 392.46 Parent:Total MWV
RatPORBOJEQ BOL-303242-X: Lot Nunber: 6286 Parent
MN 462.48 Parent:Total MWRatio = 1.0

To determine the effects of BOL-303242-X on IL-18-stimulated cytokine
expression in primary human corneal epithelial cells using a 30-cytokine Luminex Kkit.

Dexamethasone was used as a control..
3. EXPERIMENTAL DESIGN

Primary HCECs were seeded in 24-well plates. After 24 h, cells were treated
with vehicle, IL-18, IL-18 + dexamethasone, or IL-18 + BOL-303242-X in basic EpiLife
medium for 18 h (Table T-14). Each treatment was performed in triplicate. Media were
collected and used for determination of cytokine content using a 30-cytokine Luminex

kit. Cell viability was determined by alamarBlue assay (LP06013).

Group* Day 1 Day 2: cells were treated with the test Day 3
agents in basic EpiLife medium for 18 h

1 Cells Control (0.1% DMSO) Media for
2 were 10 ng/ml IL-18 Luminex
3 seeded in | 10 ng/ml IL-18 + 1 nM dexamethasone assays;
4 24-well 10 ng/ml IL-18 + 10 nM dexamethasone cells for
5 plates (5 | 10 ng/ml IL-18 + 100 nM dexamethasone | cell
6 X 10 ng/ml IL-18 + | uM dexamethasone viability




4. DATA ANALYSI S Medi an fluorescence intensity (M)
was used to obtain the concentration of each
W@ ioketaes in pg/ M based on the standard curvRCDUS®a% 672201
cyt oki ne assayed by Lum nex. The l|inear range of the
standard curve for each cytokine was used for
determ nati on of cytokine concentration. Duplicate
val ues for each sanple were averaged. Data were
expressed as nean SD. Statistical analysis was
ST O T WS Y TR | AN PR Rafool €STE T P
0. 05 was consi dered statistically significant. °5.
RESUL TSinNDS st at i@ hg/odlil-yb silgM BlOdaH32¢3-Kect |on

al% r t b}lfje ety { o ' ] h

A YhUY, € d y

al afmar Bf’ﬁgﬁgﬁsaw “%@‘Eno&érl\géyl\?\p?;%? [gzu{gari ous
t r aat ment BpiLi&t bso agrhil al-1awaoohst BOLB63BRLX of 30

yi okihes tested-were detected-in-this—stu y and 13

but! lof | TAWGY ok i aemiBr &b d B2t ed by 10
g 1L- | B (T@RYRI - 14 90 R BORIBZ3AXT
PCT/US2008/ 072201 ~14) _ 11-1(3 was excluded from
dnpliyat webhepagoepit was the stinmulus. IL-1 ra was
excluded because the MFI was not within the standard
range. Dexanet hasone and BOL- 303242-X significantly
Dekdpithasaner - | B-stinmul ated cytokine production with
EonPumbiyl @oKdtEHcy on 6 cytokines (I1L-6, IL-7, MP-1,
Paent MW:PRE4A and VEGF), and a significant inhibitory
hfeacTotslddWobsteorved at | nMon IL-6 and at 10 nM on
MCP-1, TGF-a and TNF-a (Table T-14 and Figures 1 A- |
BoL-RP1883242- X al so significantly inhibited IL-

i Br sty @lggd G CSF  production with better potency

®Q (19 469 48exanet hasone, and a significant
a

AnNw €fdectowas observed at 10 g/nml by
3%42-X vv{?i le no significant effect was observed

by dexanet hasone on this cytokine (Fig. 2).

BOL- 303242- X al so significantly inhibited IL-
#1PATANNAL ¥ Scyt oki ne  production with |ess potency
conpared to dexanet hasone on 3 cytoki nes (Gw CSF, |L-

8, and RANTES). A significant inhibitory effect was .
obser vedMadian fingressynce drisasis HEB oYRe usaddo gbtapghgganpstration of

) Sith ot ER oA the farlafNtiuieGRRAch YRk bayed b
g&e%&%ﬁéé”%ggr veﬁt TM kz)iy élefanetchaé)qne on a%cAN'FES
Wainirexndhs ligpai fangaefttheftindgtd cumgfoqﬁgg]eqaw@lgnq)yas used for

- 303242 X on ' .0Ki (Fi .
Sk RO ol o0 PR AP
aonpadabae wxot expoyssddars niean IS0 i Seatistical analysis was performed using
one-way ANOVA-Dunnett’s test, and P < 0.05 was considered statistically significant.

5. RESULTS

No statistically significant effect on cellular metabolic activity (as measured

by alamarBlue assay) was observed with the various treatments.

Substantial amounts of 16 out of 30 cytokines tested were detected in this

study and 13 out of 14 cytokines detected were stimulated by 10 ng/ml IL-18 (Table T-
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of IL-16-stinulated cytokine production in HCECs for

the cases of IL-6, IL-7, TG~a, TNF-a, VGEF, and
WOBRIA234BOL - 303242- X is nore potent than dexaneCHHSWNF072201

in inhibiting IL- | R-stimulated production of G CSF

in HCECs. BOL-303242-X is sonewhat |ess potent than

dexanet hasone in inhibiting IL- | B-stinulated

production of GWCSF, |IL-8, and RANTES i n HCECs.

Table T-14 Inhibition of IL-1 (3 stinulated cytokine

E%)IO ﬁg:"l'}i’i’»l \ﬁag epMu&g)%ﬁ)W{lﬂg%ﬂBEc@Fgﬁt B 3 Q&%ﬂl&v% iR was excluded

uman cor nea e cells 119
BEOYO0RSKIFL wROTH USROS eAeRodrang@yt oki nes Sti nul at ed
I nhi bited by dexanet hasone Inhibited by detected * by

IL-1 (3 (M BOL-303242- X 10 ng/m) 0.0 0.0 0.1
10 0.0 ODexamethagong@nd BPL13(08§Q21 @ige'él%aw&nhimddéﬁ %@‘B@“}é‘ed

X 1 La | - .
Qe Piefrucion Wingofpiablh pieftrbar Sk B R A e TEr
M PNFa antl FE{E3, xd RANTIEBa iphibitorgetfect axobgerxedatd M gn¥L-6
TNF-a X, X X () GF,
A ar0mM s YRR e YRERy o T M B U 1750
| L- 33, IL 15, IL- 17, IL-2, 1L-4, IL-5 sCD40L were
not dete . - was..excl uded. fr I '
because ébﬁgﬂgbbﬁggg9ﬁﬁﬂﬁﬁg&bﬂﬂ}&ﬁgl%g?§§§8¥%§§§CSF
besassR wiebdMEl potasy cethpadéd taagenctifasortehadst signifarosinhibitory
effect was observed at 10 pg/ml by BOL-303242-X while no significant effect was

observed by dexamethasone on this cytokine (Fig. 2).

BOL-303242-X also significantly inhibited IL-18-stimulated cytokine
production with less potency compared to dexamethasone on 3 cytokines (GM-CSF, IL-
8. and RANTES). A significant inhibitory effect was observed at I nM by
dexamethasone and at 10 nM by BOL-303242-X on GM-CSF. A significant inhibitory
effect was observed at 1 pM by dexamethasone on RANTES while no significant effect
was observed by BOL-303242-X on this cytokine (Figures 3A-3C).

6. CONCLUSION

BOL-303242-X and dexamethasone have comparable potency for inhibition
of IL-1B-stimulated cytokine production in HCECs for the cases of IL-6, IL-7, TGF-q,
TNF-0, VGEF, and MCP-1. BOL-303242-X is more potent than dexamethasone in
inhibiting IL-1B-stimulated production of G-CSF in HCECs. BOL-303242-X is
somewhat less potent than dexamethasone in inhibiting IL-18-stimulated production of

GM-CSF, IL-8, and RANTES in HCEC:s.
Table T-14

Inhibition of IL-1p stimulated cytokine production by dexamethasone and BOL-303242-

X in primary human corneal epithelial cells

119



VWi | e specific enbodi nents of the present
have been described in

t he foregoing,

i nventi on

it will be

wWa@pppezi4at ed by those skilled in the art that PERYS2008/072201

equi val en

ts,

nodi fi cati ons,

substitutions,

and

variations may be nmade thereto wi thout departing from
the spirit and scope of the invention as defined in

t he appended cl ai ns.
PCT/ US2008/ 072201 WHAT IS CLAIMED IS: 1. A

conposi tion conprising: (a) a dissociated

120 WO 2009/ 023471

A

gt Ot Freceptor—agonist— " DHERAY ) —a-—pr-odrug
t Eg% ; oﬁ?%ﬁﬁig'néégﬂfggéﬁy m @é%ﬁ?able 6 {OﬁMBdEy
t hereor ; a(rlg a—nmaterial el ected rrmr] (33 3?%71'1% (M)
consi sting' of ZAHt | %hi 1%met-brly lagen?s| 80hEO-G k! daild | 10
DLGRA,priodrug therHof land s&lt thereof)l | |

@GSF nfective agbnts) and corbindtions thereof. 2. X
TEM-E¥pasi tiden of ¥lai® 1, XwheXeinXa) the X GRA, [the]| X
piloldr ugs |t her’eof , | or the |pharimaceuti cal |l y| acceptabl e
slatG s t hereofX (b) Xhe Hnti Xi nf Xanmad or yX agext| whenx | X
piLesent; | and&K (c)| the|anti - Knfiectijve agent] when X
diesent, |are X ncl uded|[in thg ¢ompgdsitijon rp>ampunts
gefiipi ci ent tocbe effective Torf trgating or] confrolfing
aicenf T anmat ¥y apter| ox- [SROMER d5§ease, MO T O X
NiEigorder. 3. The cpnmpositTon off crarnTm 2, —wherein
%@hﬁlﬂis aseg(con'itin, r—chrsorger—s—setected—t+rom

1 HEPRY| S ot ar iy bt o Lriti o
LU B A0 P O . A
'mﬁ‘f?occrj UHX S v%r haf | fodonjunctiiti% | X | X
r:mﬁ;\%) at Ogﬁ ¢ lkerat dtonjfnet Xvilt s | corlneédl | ul cer X
{XEQE;¢_gden%§ stlerilb corndal Xnfliltrlates, anteriorX | X
scleritis, episcleritis, blepharitis, post-operative

oaudsart) EGF| Bdsrgrﬂh: H?_ﬁbta]gilﬁél, \AIENWILH@E Ep
oslt1 o0 I m 2, ereln the

SgTROT Ol ST

wheius i0whs @acikdlad. aLL R eReadantl Yecafleqfd BIET HH0M: L

g%§$p consi sting of unsubstituted

"B

otinerxed 143, he, .-

GRA conprises a

PR npt fetpgtedRILES wasexclpded) fram arplysis

and

PBinge of
substi t ut ed 1ee o

(andgfds-het er oaryl groups, unsubstituted and

substituted cycl oal kyl
unsubsti&%

ted al
ile spec

and

het er ocycl oal kyl

?d substituted cycl oal kenyl
ific embodiments of the present invention have been described in

gr oups,
and

the foregoing, it will be appreciated by those skilled in the art that many equivalents,

modifications, substitutions, and variations may be made thereto without departing from

the spirit and scope of the invention as defined in the appended claims.
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het er ocycl oal kenyl groups, unsubstituted and
substituted cycl oal kynyl and 121 WO 2009/ 023471

WERPEAO08/ 072201 het er ocycl oal kynyl gr oups, PERtS2008/072201
unsubstituted and substituted heterocyclic groups; R
and R2 are independently selected fromthe group
consi sting of hydrogen, unsubstituted Cl- C15 |inear
or branched al kyl groups, substituted Cl1-Cl5 |inear or
branched al kyl groups, unsubstituted C3-Cl5
cycloalkyl groups and substituted C3-Cl5 cycl oal kyl

g §$Iected fromthe group consisting of

hy rogen unsu% ftuted CLl-Cl15 linear or branched

al kyl groups, substituted Cl1-Cl15 |linear or branched

L SO S S Ny
anBIGRAer pdoigdkdreof] orgrpdxanpxacelmcylly ag:r:qnm saherteem afnyl lb) a
o ’sTl@r,qu @&L e cﬁ%yu lc\é %13 ng I ocaipglgrﬁlma agent% other than said

car bonyl, am no,
H@mfbmy@mgzmmboh agt xallmheréﬁf | aiti-itfgetiveXayen®d, aRdd onbigionkP;
QHg*ﬁ i s absent or conprises a carbonyl group, -NH,

, Wherein R conprises an unsubstituted or
substituted C1-Cl15 |inear or branched aIkyI group;

and - th
nsubar £y esisaEely | RRP b TRRGRA U bupdeyas e e
a)hamm@etumlpo&cicmtzhlﬁ wfts thle&iofn(léb the/mﬁmaﬂmnmmer}cagemo&héﬂ ékent;
SRR YRl P e Mot e BHRERIE SprosEn

QOIS sulfﬂglealtto Ibe affdctige fog lrtRDQOF tdrollthg U @flabPnatdrd ahe/Ror-
contr t he sqﬂe d|s$ ﬁ? condition, or disorder. 6.
54T

ﬁ%“egﬂﬁﬁg?FP% 1Y¥ % 5, wherein said at |east an

adverse side effect is selected fron1the group

%sgzlr 3 é E]OQn ltlgh ﬁy &alm| grté:%r Sgildt dé pc(:eorndltlon orrc]hsorder is
Iag/lpcmcbmh els:t geanrpl aemlamgbf aﬂ'hfﬁ)rmﬁ)ﬂﬂg Siiig, mao@fchﬁ& atbmlés
el .n.

|

99‘9“‘?06”%“% E?CSPJH“‘Q‘V&%W@‘%‘%“ Oﬁ%ﬁb‘}sﬂzﬂl@ﬁf |‘9<% é4 3é‘2ﬁ“‘ed
ﬂ(emmbdbri]elcgwmwboﬁﬁmﬁll&? icBthe@fedanystediRttorReL iRfi R lanterior

3 S SUEWH Y sd with at | east a hal ogen atom cyano
8 B CHRFET H5P GAFHS; PosPPecative penlan ipilanymagiogugnd cRmbinggons
anrekoR3 are i ndependently selected fromthe group
consi sting of unsubstituted and substituted Cl1-C5
al kyl groups; Bis a Cl1-C5 al kyl ene 122 WD 2009/ 023471
PCT/ UBRQ081pOi@GADAS claim 2, wherein the DIGRA comprises a compound having

Formula I

Rl R R
D (N
E

wherein A and Q are independently selected from the group consisting of unsubstituted
and substituted aryl and heteroaryl groups, unsubstituted and substituted cycloalkyl and
heterocycloalky! groups, unsubstituted and substituted cycloalkenyl and

heterocycloalkenyl groups, unsubstituted and substituted cycloalkynyl and
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group; Dis the -NH or -NR - group, wherein R is a
Cl-CS al kyl group; and E is the hydroxy group. 8. The
weowposidri on of claim5, wherein the Dl GRA hasPEDDHD#072201

| RL R RIBI--," DDQ(l) AE wherein A conprises a
di hydr obenzof uranyl group substituted with a fluorine
atom Q conprises a quinolinyl or isoquinolinyl group
substituted with a nethyl group; R and R2 are
i ndependently selected fromthe group consisting of

uﬂaubsﬁcldaUdy&ﬂ g@cﬁ@s S)Hb%ﬁdub&ﬂtﬁgd stugiltlﬁkd(yétergé)ﬁa”@%ouﬁ R' and
yl ene grou Dis the -N r ou

t earﬁy‘lﬂement@r%@ﬁed RE thessreumgstpisteng of hwrpgftru Qﬁ“@hﬁttllifyfll Ci-
. P
OB RSP G5 A S g
r(splpsfltutq.qdlqsgm crlekyl gronps, RRCUBHBUEHE §34(  scyClohlky! grbiPsRB” is
Foeled W20 ogggﬁ%&tlﬁgll @?ﬁ%@f gsll%%lﬁ&tedwq ellmréarr\:)r bran%hed

R5 are i ndepéenden rom
c%ihtélgéquiphguwﬂwbgdcﬁi IC@E hipear habragcénd al:kylagnmpshydulﬁnwed C3 Cs

o e e e PO A ot BN G et e o

Ure@mdyek@alaylkgrd)upg,rayyl@wpﬂ ﬁs:wb@trjrltgtd@d ab héid@cyclylic groups; B
comprises a carbonyl, amino, divalent hydrocarbon, or heterohydrocarbon group; E is
hydroxy or amino group; and D is absent or comprises a carbonyl group, -NH-, or -NR’-
, wherein R’ comprises an unsubstituted or substituted C,-C;5 linear or branched alkyl
group; and wherein R'and R? together may form an unsubstituted or substituted C3-C;5

cycloalkyl group.

5. The composition of claim 4, wherein the composition causes a lower level of at
least an adverse side effect in a subject than another composition comprising at least a

glucocorticoid used to treat or control the same disease, condition, or disorder.

6. The composition of claim 5, wherein said at least an adverse side effect is
selected from the group consisting of glaucoma, cataract, hypertension, hyperglycemia,

hyperlipidemia, and hypercholesterolemia.

7. The composition of claim 5, wherein the DIGRA has Formula I

R1
D (0]
AMB/ e

wherein A and Q are independently selected from the group consisting of aryl and
heteroaryl groups substituted with at least a halogen atom, cyano group, hydroxy group,
or C;-Cyg alkoxy group; R', R? and R® are independently selected from the group
consisting of unsubstituted and substituted C,-Cs alkyl groups; B is a C;-Cs alkylene
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cyclic al kyl groups, and substituted C3-Cl0 cyclic
al kyl groups. 10. The conposition of claim®6, wherein
W@ b@MIFRA has Fornmula IV CH3 O H3C CH3 CF3 BCWYS20p8072201
F 11. The conposition of claim 10, wherein said
anti-inflammatory agent is selected fromthe group
consi sting of NSAI Ds, PPAR agonists, conbinations
thereof, and mxtures thereof. 12. The conposition of
claimb5, wherein the DIGRA has Fornmula |, wherein (a)
?ro'u 5; 185 (A YNHOSQLNR 0 RfdupNalldrain Rnelepe, D@&d]k)}lg’roup, and E is the
ubstituted with one to three substituent groups,
Wrexy gipeP-i ndependent |y sel ected fromthe group
consi st ng of G-C5 alkyl, C2-C5 al kenyl C2-C5

%‘Lf g%‘@f&"}ﬂ“‘“a‘? 9&: etwé’F‘iS’H’rC‘sf B@‘R%% }:ﬁ?’il‘é‘&l Cc2-C5

al kenyl oxy, C2-C5 al kynyl oxy, aryl oxy, acyl, Cl-C5

al koxycar bonyl , aroyl, am nocar bonyl,

nyl , di al kyl am nocar bonyl

am nocanonyl gxy, G;l C5 al kyl am nocar bonyl oxy, Cl-dH

di al kyt'am™wocpar (ylm, C - C5 al kanoyl am no, G -Cb

al koxycar bonyg am no, C1-C5 al kyl sul fonyl am no,

am nosul fonyl, C-C5 al kyl am nosul fonyl, Cl1-C5
dlalkylanlnosulfonyl hal ogen, hydroxy, carboxy,

oyharein A tompliseon dmﬂﬂ@ydzqzofuranm grovpsbstiiotes withjathigrine##pmQ

AESHLD, Lo RF Db B AR spaagen v

Mkﬁﬁ@pﬁn@hﬂﬁ&necmdtfﬂmgmn g&tupmbnsstmpbf malbsltlwted and substituted C;-

i ndependen substitute Cl- I kyl . - .G -
R AP G S Re ALVER il e B ign e Warony
%;g ggﬁdﬁtca risdd laft@fiddemanylubipone; 124 WO 2009/ 023471
CT/ US2008/ 072201 (b) R and R2 are each

i ndependently hydrogen or ClI-C5 alkyl; (c) R3 is the

ori f | Uhe eomiosiyion gf daipt 6, (wdhereBr the DOGRB%has Flayiula IC2r b

al kenyl, or C2-C5 al kynyl, each optionally

i ndependently substituted with one to three
substituent groups, wherein each subBtituent group of
Bis |ndependently a-a al kyI xy, hal ogen,

IS the hydroxy

N (1

G CHy OF3

(1)

HO
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(g) Qis an azaindolyl group optionally independently

substituted with one to three substituent groups,
wab@peea7each substituent group of Q is i ndepePdBNS1098/072201

Cl-C  alkyl, C2-C5 al kenyl, C2-C5 al kynyl, C3-C8

cycl oal kyl, heterocyclyl, aryl, heteroaryl, C- C5

al koxy, C2-C5 al kenyl oxy, C2-C5 al kynyl oxy, aryl oxy,

acyl, C-C5 al koxycarbonyl, C-C5 al kanoyl oxy,

am nocar bonyl , al kyl am nocar bonyl,

d‘ivaérklyﬂlérzihdﬂﬁéﬁ’ébrﬂﬁyéndent Ié@t‘é@fr@ﬂriﬂé &8 cdabisém of hydrooen
IamnOCﬁrbonyIozézy,w0 C5 di al kyl am nocar bonyl 0

Xy,
aloges, cy Py RdrP R XOB PR ARGEDAH I ESH W1 Ao hesar qbragghed
ailkﬂ'gﬁﬂl‘;»ﬁ Q.HB/sltlﬁfﬁéd"@l»C @H@:d?%?b‘[]afl&gﬂ hik o uﬁ)@ unsuqstltuted Ci3-Co
alk Ian1nosu &I di al kyl am nos
galkyl ng§r36Q9Ubséélﬁeé<§eyﬁlo exchinelkyk grpdpsuor omet hyl ,
trlfluoronethoxy, trifluoromethylthio, nitro, or
aﬂ;nogﬁgereln the njtrogen atom.is optionally
i Yd SATPSSitASPE clagh Odyhessip deiRIGRAhas forngyla B al ky! |
urei do wherein either nitrogen atomis optionally
i ndependently substituted wth kyl, C-C5
y-tlyy o wherein the sul fur |onaIIy
Yoxi wher ei n each
i ndependent |y

(V)

g of C- C3 al kyl,

¢pxo0, cyano, am no, and
. Resttion of claimb,

wherein|the DIGRA has Formula I, wherein (a) Ais an

aryl orFheteroaryl group, each optionally

i ndependent|y substituted wth one to three

substituent groups, which are independently sel ected

fliom ﬂ’hEC(gnIEMMOn ob¢18inS 10, Mer@fn sﬁi’d'aﬁﬁ-nﬁialﬁ#xllator@agﬁls selected
C - C3 al kanoyl , C3-C8 VO

| ken
B0 s To B P S PBIR TRAR “Eth Gaigations thercor and
hek@reoeheedoyl , aryl, heteroaryl, C-C5 al koxy, C2-C5
al kenyl oxy, C2-C5 al kynyl oxy, aryloxy, acyl, Cl-C5
al koxycar bonyl , aroyl, am nocarbonyl,
akkyl &he comgasitomyf claith 52 wkyle Rh\DIGR AR GYFormula I, wherein
am nocar bonyl oxy, CI-C5 al kyl am nocar bonyl oxy, Cl-C5
di al kyl am nocar bonyl oxy, Cl-C5 al kanoyl am no, Cl-C5
al kox$agar b‘bl'fﬂﬁnaiml rgooup Cpti @kl g indypendd ftlg Rybsamitatoyith one to three

S aﬁﬁér:ﬁ gj;&\:é thq%lare |ndeq,$n{§%1lé]éﬁelgcﬁ%g)|r%§£}y lg’&(&%ﬁég%s;sting of C{-Cs
ebkah 62 -Cs alkeryll, L@F(b;lwt)hyl C1-05 nlikhnagt, QL ROxYalk )i Heke@ocyclyl, aryl,
Aaehaae kot ot ol efioyibet i liony nelotoen Ry

mlko@rcydbon}u,r aed))d mnﬁh@faﬂioﬁyleilkﬁﬁﬁmomrﬁdnf)g Qﬁlk?faﬁmldc&bonyl
eﬁtlon endintly substituted with al Kyl ,

e "t/ nPFagheaylaky. ﬁuﬁsé‘t@iﬁl%n@fsﬁooﬂm ¢i-
Ox i@k Bndid, @l@éblﬁ(@Wc%oﬁ)ﬂarﬁMb f%&% auéy*Ps)ulfBﬂylé}H@lo R2 are
each i ndependent!|ly hydrogen or , or 'R and
gpinosulfonyl, C,-Cs alkylaminosulfonyl, C,-Cs dlalkylamnosulfonyl halogen, hydroxy,
carboxy, cyano, trifluoromethyl, trifluoromethoxy, nitro, amino wherein the nitrogen
atom is optionally independently mono- or di-substituted by C;-Cs alkyl or aryl, ureido
wherein either nitrogen atom is optionally independently substituted with C;-Cs alkyl,

C,-Cs alkylthio wherein the sulfur atom is optionally oxidized to a sulfoxide or sulfone:
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together wth the carbon atomthey are commonly
attached to forma C3-C8 spiro cycloalkyl ring; (c) B
WO g009kz34met hyl ene or carbonyl group; (d) R3 i SPEI/US2008/072201
carbocycl e, heterocyclyl, aryl, heteroaryl,
carbocycle-Cl -C8 al kyl, aryl-C-C8 alkyl, aryl-Cl-C8
hal oal kyl , heterocyclyl-Cl-C8 al kyl, heteroaryl-Cl-C8
al kyl, carbocycl e-C2-C8 al kenyl, aryl-C2-C8 al kenyl,
het erocycl yl - C2- C8 al kenyl, or heteroaryl- C2-C8
al kenyb) ea&hn®Rt iroBadhl iNdepasiRPGNRIRISdeY oSCPET ikt ed
Wth one to three substituent groups; (e) Dis the
-NH group; (f) E is the hydroxy group; and (g) Q
conpri(ees &’ mehdyifmbethebshzongzi none. 14. A net hod for
treating or controlling an inflammtory
anterior-segnent disease, condition, or disorder, the
met hoddcomBris €i-fg alkylay:-0% elkiemil g Ca-G aikyogi ¢acbaptionally

C I S| e FR0M rodrug t.hereof. or a. .
ﬁﬂ%&%ggéﬂgﬁ@gWF% aécéﬁ%gﬁﬁgegaSPR?W%¥%%?2W@W%nf%TsTﬁémm“
WO BOTH B 284 FdndBET QS2008/1 a0 Y, hadaden,tinst® b fp;t 0 a

subj ect an anount of the conposition at a frequency
sufficient to treat or control the disease,

condi t®)on, Dds alessor der in the subject. 15. The net hod

of claim 14, wherein the conposition further conprises

a material _selected fromthe group consisting of

ant i - iAf | alrethe hydraxyegipep; 6tther t han sai d DI GRA,

prodrug thereof, and salt thereof, anti-infective

agent%, an&Hconbinations thereof. 16. The nethod of

clai m®5, Rrivdeizaindelsl gspenoptraalyrpdapendgnyly sukstitpzd mith one to
Bhree substuéat grolips, AvhEreinMagh Qibdtithe RBHURRDSS 1n@g&fﬂ§é}ﬁ’ig 3“,(1 loy,

selected fromthe group consisting of unsubstitut

el Sufsefkenrled-ar %FYTHE&W&C&?I@@](XJI hegareayply, aryl, heteroaryl, Ci-
Ry it S| | |

e Ay K s A EI T M, H lkorveptieny

Eydisatiareneny. amigocananst, ety edrsickibaml, diallylpsinocarbonyl,

RSO BBd.RUBRMOEHBGIY G 081 SXpYLn A :
het er ocye?%xgl Elyng/il gr oups, "a c?%’n%’u@% 1%?%1?183108%80“”0’% ¢
$isblenaylangdo, Ket@rioypdartonghmins € -R1 alagisul forglamire,

iﬁﬁﬁgﬁﬂg Ny lgcted fromi| oup .consi sting of

ﬁy 0y en? ’Eﬁ?ﬂé@?’ﬁ mogt&(‘oeﬂnd '&% d%liky&]aommosu onyl, ha%gen,
hydroxy, carboxy, cyano, trifluoromethyl, trifluoromethoxy, trifluoromethylthio, nitro, or
amino wherein the nitrogen atom is optionally independently mono- or di-substituted by
C1-Cs alkyl, ureido wherein either nitrogen atom is optionally independently substituted
with C,-Cs alkyl, C,-Cs alkylthio wherein the sulfur atom is optionally oxidized to a
sulfoxide or sulfone, wherein each substituent group of Q is optionally independently

substituted with one to three substituent groups selected from the group consisting of C;-

Cs alkyl, C;-C; alkoxy, halogen, hydroxy, oxo, cyano, amino, and trifluoromethyl.
13. The composition of claim 5, wherein the DIGRA has Formula I, wherein

(a) A is an aryl or heteroaryl group, each optionally independently substituted
with one to three substituent groups, which are independently selected from the group

consisting of C;-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl, C;-C; alkanoyl, C;-Cg
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C15 linear or branched al kyl groups, substituted
C -C15 linear or branched al kyl groups, unsubstituted
w@nos4cycl oal kyl groups, and substituted C3-EBIBUS2008/072201

cycl oal kyl groups; R3 is selected fromthe group

consi sting of hydrogen, unsubstituted Cl1-Cl5 |inear or

branched al kyl groups, substituted Cl-Cl5 |inear or

branched al kyl groups, unsubstituted C3-Cl15

cycl oal kyl and heterocycl oal kyl groups, substituted

@ycﬂﬂa&ﬁyﬁieﬂﬁwqyﬂ agdeteftatyRrQ QAL KyLC QIRUDRxy, aFUE
&18 het er oar y| grou% and heterocyclyliC groups;

B¢ i‘iﬁyr Tloxy ¥y Bofy pkogycrihany! diroxdy f@ﬁﬂo%ﬂlﬁ’ﬂﬂc ar bon,

Oﬁlkﬂ@ﬁlﬁfo@zﬁh‘&fy@ G118 QA QRN Eatfhoc WSy % cam no
group; .and Dis absent or conprlses a’ca ny1 gr oup,

~ ik lamjgiocarkgayloxy, Gnier @ipkiy Rminosarbenyders, GnCualkatosamting 6¢Cs
omk&@@mwﬁ% @, %}Jléuﬁg%ﬂarﬁfno %ﬂp&hﬁ%ﬁ'&é group;

d wherei'n
uﬂ&ﬂ@@tﬂpﬁ%ﬁoeﬂl 6r-Cs dl@tlwlanmpsdfo@= lial@gendwdtaxal dayHoxgrayanm

1 id DI GRA i
e e R P T T DL 38 Gl 3 spgapatty
P@WR@@E@GBM?QZ@@ sdtﬁhtu@h@yr(ht@}@d(ybf)r ar&lauﬂdb‘%vhdﬂﬂ%@bﬂ

Srﬂlrg%anﬁﬁ'es 0 P?rll’] gr ZS n S@B%/S.”gﬁi‘“gu c!, Wtﬂ? ga l&y@pl Cs al%ylthlo

cohereio tHei snjuramom usrrfpluamto@rdyzeam £5lfK s @gmmhe;dl sease,
condition, or disorder, the nmethod conprising: (a)
providing a DIGRA a prodrug t hereof, or a

phar nékeut REand Bl %: (5 captuabp@destw }tydtd'gen eo€;-C{ &ikyl, or R' and R?

;ﬁ:leg - %tl’?e fg% ?n f; tht%? lar%%tﬁﬁglé)f nt‘s%]{]e;g é(g)é)ﬂflg’(:y(:g spiro

anthﬂkﬂﬁegt|ve agents, and conbi nations thereof; and

(c) conmbining (i) said DI GRA, prodrug thereof, or
pharmaceutically acceptable salt thereof; and (ii)

sai d @t er Ba$ theymtethydenp hacareeglgrogal | y accept abl e
carrier. 20. The nmethod of claim 19, wherein the D GRA
has Formula,] Rl R2 R3 A BDQ (I) E wherein A and Q
are i ﬁ‘aepeﬁd@ﬁtCPSPO@‘)@Ileeb@t@ecycﬂ)dmwlh@tgﬁwbcarmwclstqn@j; alkyl,

Qfy1ienseati i d. Cg‘?ﬂg)aﬁtzpﬁétérfoy)% %ﬁ ucf‘g%g all§}g qle!::l: %g %;lalkyl

groups, unsubstltute Ioa
[satberysieyc Gatlkayl, gnbGp€s alkasyibetdroaytiytiCane a]ske:rt}d;tdrhetéﬁ)dryl—

%?g%@%%ﬂ?ﬂé{a}gl& @ggoggﬁ); %ﬁ?pe%ﬁ&%nﬂgls&egfﬁéeg%&{&e t%‘;%ee substituent
groups;

(e) D is the -NH- group;

() E is the hydroxy group; and

() Q comprises a methylated benzoxazinone.

4. A method for treating or controlling an inflammatory anterior-segment disease,
condition, or disorder, the method comprising: (a) providing a composition comprising a

DIGRA, a prodrug thereof, or a pharmaceutically acceptable salt thereof: and (b)
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het er ocycl oal kynyl groups, and unsubstituted and
substituted heterocyclic groups; RL and R2 are

W0 pbepzadent | y sel ected from the group consi stPeEyUSF008/072201
hydr ogen, unsubstituted Cl- C15 |inear or branched
al kyl groups, substituted Cl1-Cl15 linear or branched
al kyl groups, wunsubstituted C3-Cl5 cycl oal kyl groups,
and substituted C3-Cl5 cycl oal kyl groups; R3 is
sel ected fromthe group consisting of hydrogen,
H&ﬁi‘fm&tﬁh% W £€ibfedr 44 amduhnN&akhe @mpakiahe Redreqadrcy lsufficio s treat
substituted Cl-C15 |Iinear or branched al kyl groups,
oneuBsk the diswage. cudriion. oxdizardes ik e seligFthet er ocycl oal ky
groups, substituted C3-C15 cycloalkyl and

05 oup o1 BHBL A R girHE oo ST BenGesprives a matera
20094023 b gP&HcUﬁK%%OZ@Qmamm@m 1B B8 othe CARDONYDIGRA,
am no, divalent hydrocarbagn, or heterohggrocarbon

giogus; thezeqfsandrigly léhss@yf grti-HHsaiye agealipandamPHa s Ableatt

or conprises a carbonyl group, -NH, or -NR - ,

A TR R T R R A

and R2 together may form an unsubstltuted or
substltuted C3-,C15 cycloal kyl group. 21. The net hod
ereln the DI GRA has Formula Il or 11
H3 C}B N(lIl) HORS FRA ON CH)
) R5 F wherein R4 and R5 are
independentIyEseIected fromthe group consisting of
hydr ogen,

wherein A and Q are independently selected from the group consisting of unsubstituted
and substituted aryl and heteroaryl groups, unsubstituted and substituted cycloalkyl and
heterocycloalkyl groups, unsubstituted and substituted cycloalkenyl and
heterocycloalkenyl groups, unsubstituted and substituted cycloalkyny!l and
heterocycloatkynyl groups, and unsubstituted and substituted heterocyclic groups; R' and
R? are independently selected from the group consisting of hydrogen, unsubstituted C;-
C,s linear or branched alky! groups, substituted C;-C;s linear or branched alkyl groups,
unsubstituted C3-C 5 cycloalkyl groups, and substituted Cs-C;s cycloalkyl groups; R’ is
selected from the group consisting of hydrogen, unsubstituted C;-C;s linear or branched
alkyl groups, substituted C;-C,s linear or branched alkyl groups, unsubstituted C3-Cjs
cycloalkyl and heterocycloalkyl groups, substituted C3-Cys cycloalkyl and
heterocycloalkyl groups, aryl groups, heteroaryl groups, and heterocyclylic groups; B
comprises a carbonyl, amino, divalent hydrocarbon, or heterohydrocarbon group; E is
hydroxy or amino group; and D is absent or comprises a carbonyl group, -NH-, or -NR’-
, wherein R’ comprises an unsubstituted or substituted C;-C;s linear or branched alkyl
group; and wherein R' and R? together may form an unsubstituted or substituted C3-Cs

cycloalkyl group.

17. The method of claim 14, wherein said DIGRA is represented by Formula II or 111
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hal ogen, cyano, hydroxy, Cl-Cl0 al koxy groups,
unsubstituted CL-CLO |inear or branched al kyl groups,

W@ awseuat ed Cl- C10 |inear or branched al kyl grOUps2008/072201
unsubstituted C3-C10 cyclic al kyl groups, and
substituted C3-Cl10 cyclic al kyl groups. 22. The nethod
of claim 19, wherein the DI GRA has Fornmula IV 129 WO
2009/ 023471 PCT/ US2008/ 072201 0 CH3 H3C CH3 CF3 H N
I N(IV) HOF 130

18.  The method of claim 14, wherein said DIGRA is represented by Formula IV.

19. A method for manufacturing a composition for treating or controlling an

inflammatory anterior-segment disease, condition, or disorder, the method comprising:

(a) providing a DIGRA, a prodrug thereof, or a pharmaceutically acceptable

salt thereof;

(b) providing a material selected from the group consisting of: (1) anti-

inflammatory agents, anti-infective agents, and combinations thereof; and

() combining (i) said DIGRA, prodrug thereof, or pharmaceutically
acceptable salt thereof; and (ii) said material with a pharmaceutically acceptable

carrier.
20. The method of claim 19, wherein the DIGRA has Formula |

R R? RS

D (1)
AM 87 o

E

wherein A and Q are independently selected from the group consisting of unsubstituted
and substituted aryl and heteroaryl groups, unsubstituted and substituted cycloalkyl and
heterocycloalkyl groups, unsubstituted and substituted cycloalkenyl and
heterocycloalkenyl groups, unsubstituted and substituted cycloalkynyl and
heterocycloalkynyl groups, and unsubstituted and substituted heterocyclic groups; R' and
R? are independently selected from the group consisting of hydrogen, unsubstituted C;-
C,s linear or branched alkyl groups, substituted C;-C;s linear or branched alkyl groups,
unsubstituted C3-Cis cycloalkyl groups, and substituted C;-C;s cycloalkyl groups; R is
selected from the group consisting of hydrogen, unsubstituted C-C;s linear or branched
alkyl groups, substituted C;-C,s linear or branched alkyl groups, unsubstituted Cs-Cis
cycloalkyl and heterocycloalky! groups, substituted C3-C;s cycloalkyl and
heterocycloalkyl groups, aryl groups, heteroaryl groups, and heterocyclylic groups; B
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comprises a carbonyl, amino, divalent hydrocarbon, or heterohydrocarbon group; E is
hydroxy or amino group; and D is absent or comprises a carbonyl group, -NH-, or -NR’-
, wherein R’ comprises an unsubstituted or substituted C;-C,s linear or branched alkyl

group; and wherein R' and R? together may form an unsubstituted or substituted C3-C;s

cycloalkyl group.

21. The method of claim 19, wherein the DIGRA has Formula II or III

G PN
\ N

HoC  CHs
H
N (I
HO ,
R5/
F
0
H,C CH, $Fs
H
N ()
HO
F

wherein R* and R® are independently selected from the group consisting of hydrogen,
halogen, cyano, hydroxy, C;-C,¢ alkoxy groups, unsubstituted C,-Cq linear or branched
alkyl groups, substituted C,-C, linear or branched alkyl groups, unsubstituted C3-C;,
cyclic alkyl groups, and substituted C3-Cjo cyclic alky! groups.

22. The method of claim 19, wherein the DIGRA has Formula IV
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H,G CH, CFs ’

ZT
2

(V)
HO
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