FUSED HETEROCYCLI C COVPOUNDS USEFUL AS KI NASE

MODULATORS [ 0001] This application clains priority
whengisgsizuinder Title 35 119(e) of United StatBST/US2006/037057

Provi sional Application No. 60/719,519 fil ed Septenber

22, 2005, the content of which is incorporated herein

by reference. FIELD OF THE | NVENTI ON [ 0002] This

invention relates to fused heterocyclic conpounds

useful as kinase nodul ators, including the nodul ation

of MAPKAP ki nase-2 (MK2). The invention further

pertains to pharmaceutical conpositions containing at
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activity of kinases, including MK2, in a manmal .
BACKGROUND OF THE | NVENTI ON [ 0003] A | arge nunber of

cyt oki nes partj cj it i.nf | tor esponse,

i ncluding IL-I A¢g%%£0pﬂ%8§ﬁﬁﬁggi(%®

over production of cytokines such as IL-1 and TNF-a is

F]E%IW@%DE@@?%E/GIH ety of diseases, including

T ammat or y i sease, rheumatoid arthritis,

[0081) | asiThe pi’ésbﬁtldﬁﬁcﬁ)sﬁ@rélﬁ!% hﬁgen@l@ﬁ@i;ﬂ?ﬁhﬂd&&@@ Kmall drug
osteop rosi s, Al zhei per' s_dj sease congesti v

mpleghle Whgsq themicakpangisy- mptétﬁwpé%%ﬂ ﬂBm@@ Mg Sp%ﬁcaﬂy, the
pr%éen( égﬁgguvre %‘lat&ﬁo a%%és%f[e]i%ﬁﬂula@&{jof@ﬁllféﬁl&ﬁ& ifludifs CUrT.

Chem , EV|dence in
ph&mwup@alhyelnwtabmﬁmmm tma@emov@d]aram@m iof bging$uch
ca%&%l? %Ar fatlgﬁ % t%f ftr%gtsﬁe}ﬂg of fﬁ%&jice R%ng Qﬂ(f) &her disorders mediated
nt T am seases,
bynonadhenal antlbody to TNF a (Enbrel) (see Ranki n et

ah, Br. J. Rheumatol., Vol 34 (1995), at pp. 334-342),

- C r- fusion protein
D—@%&ﬁ@i&g@ﬁmm ah, Ann. Intern. Med.,
Vol . 130 (1999), at pp. 478-486). [0004] The

bi osynthesis of TNF-a occurs in many cell types in
[0082]pons Pitfenidume éxd rompdptide synihaiis, ndewie wih amorecular weight of
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kafoiwin® gRHR-sqethésisad f fti @dreibas bééﬁ%orkém@&emrfdnmana & mghupdBured
k|nase (p38). . Actjvation of p38 requires
@lﬁfsfl CmiesIyA apead- ey patiigdis d(w@rfswéone has

arM—‘i}ﬁ_@))tl@gra ; a&@@xﬂh%c%&dtwp 8 ieRBredidd) 'd@cr@as&li‘ PD@PVGX Yerssmn

notif c acteristic of p38 isozymes. p38
aﬁdsieawafwd@pllmrmmmm cﬂevmkméemdmmvwe@hqmabh@ew@mg

Aé;g%%ﬁgnesz( gxrfenﬁ%gb %IGW’&%}% S ( %&?@d ﬂ%g %dm%gt)ratlon

PHEOSH-hh44a Jn\{eﬁt%ﬁ])nsl\dfa ohgoigg @riake ranemtnabeeﬁ ppmpreaedtfm be
r edom_nant | ul ated by p38.in cells. hi
§D4TH 7951 en%kﬁg%@‘r‘%ﬁ)éd psigng vt %@h?%% Tl?ef‘i’ ltéqyeng%Hother
PHa@e H'sﬁfd%sm%gﬂ%ﬁﬁf&ﬁﬁé&% abatMéRi gﬁ%rd%@ﬁ@hjlp%ftf@ﬁly' Kypertrophic
MK2 activation. MK2, in turn, phosphoryl ates
ﬁ%@%@ﬂk@ﬁ@@ psthewnatgid ashititifot |imited to, heat shock

OB, HF S5 L SUTPRRENL S GGRI 1 PERIS b

behefifs popatpetsasierity frdh ,ﬁbmwl%onémpmmeh a$ Hamminsky-Raldlalg

SRS (U ot ey aelio iR TRORE SR e L PRI DL P

PiFfBl dbid HniBstidtedh SHaefBMogdi d%ﬂﬂty% El%veﬁ Rk b St ceshiRE scar

bi nding proteins regulate the rnRNA stability of

i nflammat ory nedi ators such as TNFa and COX-2. [0006]
Targeted nutati ons have been i ntroduced into the nouse
MK2 gene that resulted in the generation of
MK2-defcient mce. See Kotlyarov et al, Nat. Cel

Biol. , Vol. 1 (1999), at pp. 94-97. These
MK2-deficient mce exhibited increased stress
reS|stance to LPS—lnduced endOX|c shock and had a

1 . oa o, o o o L T .

p—(




wherein: one of Eor Fis N, and the other of E or F

is C Xis NRAR5; Zis Nor CR3 provided that if Eis
woRaoness3rsis N, Y is selected from hydrogen, ap&yis$2006/037057

substituted al kyl, al kenyl, substituted al kenyl,

al kynyl, substituted al kynyl, hal ogen, nitro, cyano,

SR8, S(O "R8, OR8, NR6R7, CO2R8, C(=0O) R8, 0-CC=0 R8,

CC=0) NR8R9, cycl oal kyl, cycloal kenyl, cycloal kynyl,

heterocycl o, aryl, and heteroaryl, provided that if Y

ti@u&%%@ﬁﬁﬁbrbﬁ@ﬁ‘ss&ﬁafbémﬁ ed$1ldﬁ1%§ irdctideth WhttdT hehgs, skin, joints,
car boxam do ‘%poup and are independent]y

KSdneypmeeptaie slends )an‘ﬁwﬁf% Jemliskadiaps sty st ksl
SRR AR BRS My S OB Fnprscmc

NRbOE{cIEidbns, renODR Bite%xmtmg@bm& lesi@sCimd@reyend formation of new

=O)NR10O 1,. oal k het er ocycl o, aryl, and
t#&té“)r]gf‘if’?ﬁ%u8?’m@%fsfueﬂ “¥‘§é ‘taken together with R2 and
[0b@1]r i ng Itaib Qiﬁerit@odl\ﬂhhtcdheﬁﬁ&ﬁarﬁirﬁ bﬁm&ﬁﬂﬁﬂ’eﬁ@oﬂmeﬂtﬁlts
fused 5- - menber ed cycl oal ky aryl

th%rﬁmuaareﬁfpcts lf?rm%‘i}’é#t@ﬁét’@k@ﬁla ns. ﬁsfqnsd%lé iGobosentinlibifor of

k ,
eendualakge il oy sk bty al ol

axcessiye bwmntbemsmgleasem&jmwﬁbmemcmmqk@(es s))qh a:MF GF—BI bFGF,

IERSARTY R S Lob S g ane N R AR AR opyhaimstoesy.

200 87428761;1@9811 tdepainaeil ke}poﬂe b8 blgoly fHaomﬂeyﬂbmlﬂncks the synthesis

al k bstituted al k nyl , s stltute
éﬁi‘ﬂe of SEIEFHRVA am@-}%%‘{ L INE Erog} Wﬂ‘gp g@fglls Cain et

CRRIAP Im&lA @3]@ O PR17,
ag(ozﬁﬁl\?%%fg cyca?%)al ky@l&ll?é&%gr og 20()%)8\61 aryl 998§E1d)

[RGARr oar yis.angRveshgational drug, piafesiono ipauhedingipbletsmd gapsule
5 BRSPS P, AP S5 g o

agibptiet] iroclididal tridhend cdliee rd&seﬁrhh atd expeacietts. The affectiveness of a

eteroaryl or heterao
iR Gi Ay B SRl dibivi HireS Rifufinhtingt of
piﬂhﬁ@&&dt Ednding, the Kinyddraag eélam@l a!fnduntss)wpﬁarhtau&eghcal;kadceptable
| ken substituted al kenyl, alk subst it ut ed
lp}qng useg, }pgfig%g tRaget pagplg,qpro@l@t(%g Oé\éﬁhymg]ﬁglcal and genetic
) 0
J%ﬁ&ﬁBRsC}ﬂfsle%e P agrngglg anggglggg%gupﬂgﬁ@%&ée}%ute% 5@@ RidhOPhanges
iRGhesa fadlons caas@)Cha@gtsak @halmag@ﬂh@m (RIKD hasmseamdh@patﬁne Thus,
t aken ;t.o
‘Pere & anléei,ed i g?{leﬁ é‘or egf'ef:%\l{e rﬁéhanﬁ%ctelé?%aﬁ%nu 10ﬂ @%t %10%;[ éiIesuable
PR&ZnacBkihétic RgEbnRESin phtidcihceby ptiizig tAdr@peutic actions of
pé:& endently selected fromal kyl, substituted al kyl,
® substituted al kenyl, al kynyl , Substituted
al kynyl , cycl oal kyl, aryl, heteroaryl, and
SV ARYCOR THY MARFSUS EMBODINAENTS O S, N, CN, or
NH, and pis 1 or 2, with the follow ng provisos: (1)
if Eis C F is N Zis CR3, and XIS NH( M), NH(Me)

oagl’ ot oo B tin dRioNE fo prop i phamapa el
fosmdYatich @f fﬁrfe&du% %-abl@ ) a&\féﬁ 5&%\15%&5&@% h&tAs. |\ﬁ't|(1§:a related
1-4al kyl), N(C 1-4alkyl) 2, 1- 4al'kenyl NH( - CH
@;qcnmrywdwhmacquﬁe@fmwms REpisiveidoneerirapiaé eligting and

Fliolle St PUO I FHE R BB mtfentingpd ot 1is
unsubstituted) phenyl), then Y is other than - N

i -propyl , NH(substituted piperidine), or

NH(- CH2-pyridine); (c) and if X is NH(cycl opentyl),
then Y is otlier than NH(cycl?opentyl); (d) and if X is
N(CH3) (substituted phenyl) or N(CH3)(pyridyl), then Y
is other than ; or (e) and if X is NH(substituted
phenyl), then Y is other than [0010] The present
|nvent|on |s al so dlrected to pharnaceutlca
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subscript after the synbol "C', the subscript defines

W th nore specificity the nunber of carbon atons that
w@2@anss3cul ar group may contain. For exanpl e, PQyakio9é/037057
refers to strai ght and branched chai n al kyl groups

with one to six carbon atons, such as nethyl, ethyl,

n- propyl, isopropyl, n-butyl, t-butyl, n-pentyl, and

so forth. The subscript "0" refers to a bond. Thus,

the term hydroxy(C0. 2)al kyl or (CO.2)hydroxyal kyl
doathleniclgect log thisndigslodwyeitogryvide mythodnfbr hyaingdibestitydonditions and

stitute I refers to an al kyl
%@%&ﬁomﬂedﬁ‘fﬁ%dﬁg 78 uﬁ‘&% is?wc&afjfiﬂéulatf or three
[somqt it uana@oﬁiah@:wmdthﬁmmmﬁﬁe ﬂfe&U@ ﬁcﬁzﬁ@ddsﬁlld?ﬁ eBfbodiment, a

?éﬂ triflugroneth ken substitute
Vmgaar pceu];ﬁ;a( f‘Hm“I%ﬂQﬁ 6f Sngpéﬁle@henyjs@ -(1HBepyridone

(f)n‘@ndohﬂbavﬂ?;h 1ncl}{§d%|s Iﬂ_@ 0)’/%’%#1) a@lﬁfﬁﬁ&l él?)?é‘ %{: eﬁ%ﬁ 70-
95¢% e;mu:ﬁgmdomelghtc( O)0) NR 3Rb, - &(;)% 18)1

[ﬁ!&@l( (eﬁez‘,agargfﬂ %ﬁ%%&%ﬁg@{{% eﬁcg)lent%%%integrators

bi]NR’BsQ ﬁ]lleﬁﬁdﬂd}lﬁlﬁﬁﬁh@@ﬁ&npl%&bﬂhhmﬁ:@i‘a@r@iﬂémde \A%'!rydgar algins,
cIoaIE¥ het erocycl o, .and/ or heteroar¥ erein é
Ak rRerragnate rberEghyleg w Hlose, chayg,polloig) SP%@ﬁ’} dioxide,

c%ﬁme@gpe(%lﬂﬁ}ﬁ )crosﬁ@vﬂ&iécélﬁﬁg Iﬁ/algnesﬂﬁl@ Ahninid n%l dlﬂate

phenyl et hyl , na thyl, a four to seven nenbere
sdase, poder ntpptaéswm, wiliimegiveicclowabsitody| , or

AR B OE OSSR T ORI IBS b,

sbdiom sacteglycdaipsaradsstarh. dfvchndghbes lmtﬁbmdSrs ﬁﬁxﬂudt}dﬂfcﬁgzeﬁ;talhne

n, ot her
°§@@RS*’%¥C§$’&%€@B€F‘§@8T% gyc}{wa?w Telgeeand Bpipiap pyrolidone.
Bxdiiples bOANES 1@1\1@@8@%&%@6&&3&@&15@@11%5&%@ @iba8it calcium
ni trogen_at om_of nd/or R, sa

PoatRbetet bATY Slcip %‘}bfa@eqa@élﬂléﬁalﬁpmqthﬁ%h@m cellulose, dextrin
d@ﬁﬂﬁivﬁ§ lqBei6 (iegétrgase @l%gé/ a tl{o?%acl%@ Jﬁg Fl’unpcjya o%é%:

hal ogen yano = as val ence

nEEaIsEn pkylb)mal@tgt,gnal@(dcﬂ)ms, n@tofd), 6@bitGlabthnch) sucfoSR Hpgar, and

- I N 1- al kyl)., -S(Cl- 6al - ,
LR o AL B s e S e I8P
lmé;g}}ﬁadmg)gﬂ})cﬁr}ﬂ:ba‘ﬂ@)l(oﬁiedm&ah%&b etedlkiégetable oil, magnesium

O Cl- 4al k ne NH( al kyl ), —C» C1- 4a|ky|ene)N(C
oxide Fl)n? st é%,qﬂné X Rg}pxa%q{eg}yq:o S, @@cﬁmbenzoate sodium
leﬁﬁ‘ﬁ@ﬁifﬁ:& h%ﬂmnpﬁ | Qo¢¥itol bﬁ&lﬁé|a@1>8}"zalc'1 ?IE& %I}Q: stedtafeQUr tO

seven membered heterocycio or cycl oa or afiveto
[Q00Q] e nbaeasirling tosyed angther epbedingeng lh)bswalgm&ew%xbt‘@lb capsule is

d&ﬁﬁ%%tb ‘V"ﬂstlﬂncﬁ] ?_af?] eJtB ésg %126)%'0 0 q | Onﬁ 0 g ois ll%ﬂcggto ﬁh another

eibbdimeat, Mf wegightiP- 10$(a¢ﬁih¢ mjnelde sycﬁmmgraafrez-as%dsﬁinaad 2-25% is

8t (A% P X Ersf el S sainer ooeimesietne cxcipients
figttlet ing@RidE Potibend i18 |a(fu1‘fﬁe|r |emH8(ﬁﬁrfe§§ 8y %eﬁéﬁ@%ﬂ%‘@pﬂﬁe thRule is
designation "C2" O | is used hérein

P?Y’rfl@??d decorglinedp apother quphodipentgheeapsule fipudsh 10h4A0 mige
PhfhBo elkyl I's used together with another group, such
as |n arylalkyl"™, this conjunction defines with nore
[0936Li f i dntagcomdance ssth this disobsirbehay ﬁz«sﬁrbhued]tlﬁ afidildr t he

S tituted.al kyl w.ll ntai n. For exanp
efil e Pl wipe a Wi EcPotifion Thacphiogd coporiss
defi ned above where at | east one of the substituents
is an aryl, such as benzyl. Thus, the term
aryl (C0-4)al kyl includes a sybstltuted | ower al kyl
havi ng at | east one aryl subStituent and al so incl udes
an aryl directly bonded to another group, i.e.,
aryl (Co)al kyl. [0016] The term "al kenyl" refers to
strai ght or branched chai n hydrocarbon groups having 2
to 12 carbon atons and at Ieast one double bond
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forth. Preferably, a heteroal kyl ene does not have two
adj acent atons sinultaneously selected from-0O and

WO 307/08¥3eh a subscript is used with the term PCT/US2006/037057
het er oal kyl ene, e.g., as in C2-3heteroal kyl ene, the
subscript refers to the nunber of carbon atons in the
group in addition to heteroatons. Thus, for exanple, a
Cl- 2het eroal kyl ene may i ncl ude groups such as -NH CH
2-, -CH2-NHCH2-, -CH2-CH2-NH, -S-CH2-, -CH2-S-CH2-,
adBrifiedn Gremefiddedtdokidle 308 psiRnf Qfrtching [RORPAL fbhRic
term "substituted heteroal kE/_Iene" refers'to a

1

padidpnaFkymppeoiguehibatc tinay iephesipeorulinerasy Abmsis) hepatic
.of LtE . at ' . .
PRS0 Sa IS R REP R BL R BBl it i apppe-oweio

afh¢sdionsa Eyampies of pndmotdra fiblosthriogede idcpathonpudmonsy ifibrdstsend
et er gal hain may be substituted with a group

@Wﬁ%b&&%ﬂf@ﬁ@ggsr ecited above for substituted

[e0KY| 9r eMRRordahcekithes disbléRY, thrkd¥ ridedlUdSlet hndiiRs

al kyl group. Nt rolsgn atons of the heteroal kyl ene

cararlimentyaractbod S inhibitiag oftions af gieupesde p patiwl syffeing from a

- - A e n
R AR, Aol drailr R,
dfomuhenticded Oypsple-tCie@ahid- Exa@plShNRdh cytoBi@es include TNF-a, TGF-

; =~ C0 2< - NRd - A2 1S ond,. .
R R P aR R EaE i srarct oroingudi Bl sclerosis,
artGiti4 akthiag sleoNRAGHHES) and edéiha. 4Rl kil s@ 6B eSemboditaéR] the method

id A2 al kyl ene groups are branched or straight chain

Sa .
fyrber SpmPEFes adinikslEdRy Qe 4N capstlch odhp Batishofeyr more times a

RYPGI b %Htﬁd:laﬁ}r lﬁﬁél&nﬁiplrfén}do%e Byl 8RR 1280 %! In various

substituted al kyl, afkenyl, Substituted alkenyl, argll ,
ay.

chehodingenitsy the padieridgiyen ene amary ctnsalek fwice endiraRdinies a
cted r OQen. ; L} tut e | kyl
BELA T 7SR OF s ke, RS AT it i
esnHodimdntitaachpings kavirgd daydfisodvdRjuiosit nbpirfeyidomgea phaanacAdtically
and. A2 are each bonds. Wen Rh is aryl, heteroaryl,
YA IDIoT [ aPots ke SEHBSierl Ao Ragh PR
saphinapa Ihﬁasﬁfbﬁﬁtﬂhbﬂﬁ&gkmféﬁdqre%s& OTRBHREn &oRIABE: ASponse is

defined below in the definitions for these
chatagigrizesgpq onere mase fald fickgss/n theTex 61 AY Gyaless hparn

D e b RS T
anrholdingenss, thanmgnougthed @ adgadistyling OB 83psitlee ategrowided for patients
"al kyltbiq) refers. toa sulfur atomthat is..substi.tuted
spfierie pndiro GrSeiipofT i et o i Bl BT e Stnsio-
i@l Syndfodie, exBsthérlisokdigs iedifled bhticomkits suchne Thles TGRA1,
%rou -S-C 17all CyL and so forth. [0024] The term

b Qﬁ(@pﬁﬁnﬁ%d]zﬁgfers to an am no group substituted with

an al kyl group or substituted al kyl group as defined
BIAMEDESORIPIION OF THE DI WINgsky! am no" includes the
group -NR-C M 2al kyl. (where R is preferably hydrogen
[ooX3] may Fhakad ﬁm\xﬁs}slcyhngeﬁ gstlhb ateht sdrendh oagé@yllraﬁmsdﬁbirfmdione
above. 0 en a subscript .is used with referenc

apg itg ﬁl%ﬁbgegssi‘,ﬂaﬂiwﬁ? &3}3 OYT TR FdRmEISubIEHs mgmslg@ M e of the
Pr&fi&sy fePoridiHAHIRBkinSfic &adiBOBhResmPHRL, t he group
[r@r&éﬂ;ont ain in addition to heteroatons. Thus, for

| e, Fiztreok isladafle thebshovsaurstitativeconpesitiopreofghopipignidone
R TN foe Bl ((CHB) 2 NF2. A T ower ami noal kyl
conprises an afii noal Kyl having one to four carbon
atons. The term (Cl-4al kyl)o-2am no i ncludes the
groups NH2, -NH(C 17allCyl ), and -N(C M all Cyl) 2.
"Am no" refers to the group NH2. A "substituted am no"
refers to an amino group substituted as described
above for the nitrogen atom of a heteroal kyl ene chain
and i ncludes, for exanple, the terns al kyl am no and
acylam no (-NRAC(O) Re). [0026] The al koxy, thioal kyl,
or am noal kyl groups may be nonoval ent or bivalent. By

o o g o o, " o o o o -




these ternms. O | [0030] The term "al koxycar bonyl "

refers to a carboxy group ( GOor O~C) linked to an
woe@ansss1s adi cal (CO2Re), as well as the bival Beit/US2006/037057

groups -CO 2- , -CO 2Re- which are Iinked to organic

radicals in conpounds of formula (J), wherein Re is as

defi ned above for acyl. The organic radical to which

the carboxy group is attached naybe nonoval ent (e.qg.,

-C2-al kyl or -OC(=O al kyl), or bivalent (e.g., -CO

[ea15ky| enEigureQGo®s ah:kr;gleemanfemd:orbe sépocaicadgtayions ever time in

AR B3y Ry byt 0%4%“;‘?125 %p%ﬂ%&éﬁa%@r@i}eaﬁmys

vathoed @elpians. for G of - - and al so the groups -
2Re- or - ReCO - |, vvhereln in this instance, the group

- [0e6hi |1 Biguisdt wee shanestringrinfenidene sgrBLgsscenitagons over time in
Lkl
iEhfIbaRS AR A b Ss Bl ople AR SR
capzﬂu@ls Mtﬂllnt@dlpmnbj ngdoehmg to[ 6 8poditment cH“rthns disclosure.

. boxa !'carhoxam.dyl " car an1d
06 e oatt S RATerS iR o Rt K welb Aot gp e s e B ppients
addoedidg td mcbnaﬁ)dfm@n bethisdiQI&uie) c&hparecﬂfol thé PKaiaRied 6f capsules
heteroalkyl al koxycar ban and acy For exanpl e
HheuiFeIRings thatcwsrs gresin éeﬁlra&dbb 74mﬁraﬁ of thepregiogsly reported PK
S&gﬁgtltuted het er ocycl o accordlng to the deflnltlons
herein. [0032] The term "am de","am dyl", or "am do"
[0EBEr s t Bigtiee igrdalpe th@( mm%mmmfmlﬁmd@ewgsleﬁa

t th
oo Fabr S LBt 5 L7 berfdo PR NG I s R v Rl e
P\I@fr@%acto the group - NRdC( O)NRaRb wherei n the groups
d d ted th
850 AR S FeL R e 35S0 s e
bbﬂ&ﬁoﬂﬂﬁ%n%xﬂd&le!&aﬁ Rat M@lhﬁéﬂ@ffhghr%' ch case one of

he grgﬂg will be a bond. Thus, in conpounds
[%20 or @u(esﬁa-cmwablts thaf e thestabilify obthewjriesadanelsacipient

ATl Sy U T 5106 5, 08 G o

rdatiwﬂmniidiw @igurp 8b), akde40°Cand fi S%rrg]anve:hu'rmdnp alhguma 8c).

IGBAEVal chiett SRpma 5 eopid g RO REF R ol vhony)

pﬁfe;amnafamplembédﬁednﬁﬁg capsille¥tingdmplas@€héieinl S @ bond.
Accordi ngly, in conpounds of for mula (T), when it is

%@%ﬁﬁg@? Qﬁﬁéfﬁgp U#ﬁ;é&fg?)&fi@&%ﬁggt Gis

sel ected fromthose recited above for acyl and

ith the exception that Re is
ncfltﬁgﬁyxgéggglﬁ%el%gggfrq‘%ne ternms "sul fonam de",

"sul fonam dyl ", or "sul fonam do" refers to the group
-S(O 2NRaRb, wherein R and Rb are as defined above
[9082] s ubsThroughest the leyasenidisglosurergloBs] temheatede he understood

r.tiall
coRbEpl nitl el Gl bl bR B E g, BRI ALt or
phnniacniﬂsﬂwﬁem[sawmadwma,gﬁolagﬁ @ekatiosymae scularybidlogt, Ib&myémlstry,
ings") of 3 to0,9, preferably 3.to 7 carbon ato
osfien, gitossien phameRsR oo Pl Farr g el Golosy, and
cBEnfonyMBics. OHo W SuRHO N drifldSHUnS 28€ H8CHSShrs raﬁi'ﬁh{)ﬁ%ed for certain
group consi sting of hal ogen, trifl uoronethyl,
terinp p3 spbFHERIOKy, al kyl, substituted al kyl, al kenyl,
substituted al kenyl, al kynyl , hitro, cyano, oxo (:O),

OR, SRa, (=S), -NR Rb, -N(alkyl) 3 +, -NRaSQ2,
-NRaSQ2R0 - SO2R0 - SO2NR Rb, -S2NRaC(=O R b SQ3H,
-POQ(OH) 2, -C(=0)Ra, -CXR2Ra, .-C(=ONR aRb, -C(=0)(C -
1-4al kyl el i &) NR aRb, - O(=0) R a(SO 2) Rb,

- CO2( Cl-4al kyl ene) NR aRb, -NRaC(=0)R b, -NRaCO 2Rb,

-NR (C1 4al kyl ene) CO 2Rb, =N-0OH, =N-0-al kyl, aryl,
cycl oal kyl, heterocycl o, and/or heteroaryl, wherein
RS, Rb and RO are as def| ned above for substltut ed

o o o o g,




cycl opentyl, cyclohexyl, and[0038] The term "hal 0" or
"hal ogen" refers to chloro, brono, fluoro and i odo.
wQ 0@30383THhe term "hal oal kyl " neans a substit ut BAI/Eb1096/037057

havi ng one or nore hal o substituents. For exanple,
"hal oal kyl " includes nono, bi, and trifluoronethyl.

[ 0040] The term "hal oal koxy" nmeans an al koxy group

having one or nore hal o substituents. For exanple,

"hal oal koxy" includes OCF3. [0041] The term "aryl"

[oeisqr s t qhpkeny bhaxﬁia@éh@emk,,phfainw@eﬁml produdig PRidptbdwiy] drug
aphthyl. The term' arg i ncl udes such rln%@é
w , dimig somppndsy RIPeRNds, prckehetirals, pigaiedinteashangeaily
g*&ﬂgngggﬂgmﬁgn5|stlng of hal ogen, trifluoronethyl,
tri

uoronet hoxy, al kyl, substituted al kyl, alkenyl,
[002Ht i t utAd, aaluk@hlgdr@mmekymtplaptwﬁ phaopacsytend ing@RéentSHAB various

S i s R0 DR ARTIL IR sl P8R TR

pim@)R. 3, - CRRa, - C(=O)NR aRb, - C(=0)(C

E@%ﬁl <) ene} o a%%e 1calk%pt%ﬁ%e}@lpletm p@@g}p@geutlcally

ohlﬁﬁﬁﬁ% eﬁéﬂaf&ﬂﬂs ecﬁl%)e 2R aréhish mt%éﬁ&%@i&h%; this d1sclosure They

heterocycl o, and/or eteroaryl, wherein
rfes tausordAP] swbstandss vechras disinfbgretorsubiaders) ﬁd;ﬁrs gnd) l}]bslcaramsed n

I 11ed
Sy Bl S loos TP Rbih e B fing
lamydns agerding tol @tablisted gheaynegplostmdaninyingloding timsé promudgated by
urther _ring such as a fused or spiro-rin e.
1%9L%Hﬁ£ﬁ?§ﬁ%8?g%$%$ lnmg?“?hsgd hetergcyclg or
[oe26ir oar Pisintéhi@tbra Bs asedhetctn, $4iBSbi dnd b ho¥d difhgar-Agak taghs,
ring (or has a second ring fused theret%%@ sai d rlng

Gafpiymp eprbprate saiberapihylcsilidate ealiulase.lays, & siliqopstigpde,
Fika Ao oo %ﬁ&%%%“m%%f@%ré@%m&@%&m "
1008y 1C viadekydlicriliNHOGRE G5 Stml[ltkly Ialgmat&S(C@ Subdizifuted )

| k NGC, 1549 k
DR L0 ol 48 ol SRk by s,
sbdfad étmhﬁ@g&:blﬂeahrkydtarch C( =0) (CI - 4al kyl ene) N(C

1- 4al kyl and/ or he, optionally supstitute
76iof t c}&r%aw& afﬁrsto OBg ovap@qctfémarorslawsaﬂmefcellulose
0 IS
addltlongmgﬂmm%qu) ﬁ?ﬁ%&%%%uf%gnﬁffﬁﬂgyﬁkgKhhe

[pOZﬁdz] T[Edgers @s(aqqrmhe@lmfrefatrtymng pompze of calc1um carbonate calcium

[,u | [
RS it SHE B Moo SRoimhWAALCBRLERS LY Y
@attyméthgroefleosee celmtosk, @kﬁﬁﬂldrﬁamm&,l dertin, yleﬂws&tﬁ'dctdse,d

pheny| . [0043] The terns heterocycloa
laﬁg&elaﬁ@%% |113ag11§ﬁ1um A& gp%%wgnﬁl g]glga maltodextrins,
hiiRE COARGE ARk, Alkehs S g, b bl BHAS | t uted and

unsubstitut’ed non-aroma 3-to 7- menbered nonocyclic
[§0200ps, Tubdcants, prersbd hergin, tsfltp engeronpre, of agd, qalciv sfegrate,

RO Sy ALHBR oD AT B LS5 e

dhinthghesiven omltie,mlagneslminrstaagte nragnipslepetoxdniey, gigedls) godhum

2, or 3 het to sel.ected f

e, ol e ol DURTARFHD Sbrich SPesh i L a0d zine
$apdt@i n one or two oxygen or sulfur atons and/or from
one to four nitrogen atons provided that the total
nunber of heteroatons in each ring is four or Iess,
and further provided that the ring contains at |east
one carbon atom The nitrogen and sul fur atons nay
optionally be oxidized and the nitrogen atons may
optionally be quaternized. THe fused rings conpl eting
the bicyclic and tricyclic groups may contain only
carbon atons and may be saturated, partially
saturated, or unsaturated. The heterocycl o group may
be attached at any avallable nltrogen or carbon atom

o o, o o o e - o



nmof holinyl, thianmof holinyl, thianorpholinyl
sul f oxi de, thianorpholinyl sul fone, 1, 3-di oxol ane and

W eqorabspds o- | , | - di oxot hi enyl and the |ike. Exebgi/a83006/037057
bi cyclic heterocycl o groups include quinuclidinyl.
[0045] Preferred heterocyclo groups in conmpounds of
formula (I) include , which optionally may be
substituted. [0046] The term "heteroaryl"” refers to
substituted and unsubstituted aromatic 5- or

[@3Aknbe r@chsnbn@agscdl hereigy qunsto aggenenallg Safapetndilyatissolvable

bicycl i ou 11- ed tr| cli .
e RER Sera o B Best BTy B st e capgpte s
mﬁﬂe af gdlethas tothassu@thblk Rty S’t@&ancfe@ lsﬂ:éll as total synthe’uc p021y1ner

etero ton}contalnlng ring prefera 1,.2, or
cl@nﬁé%l%ﬁ AR 2ttt PEWeRtics D) essedarﬁanmu¥ hPiFfepgoRt
c&ﬂ%ﬁle? AN ¥ al@FRHDe ERRE BB Qf l@lshﬂc%sﬁfét om can

contain one or two oxygen or sulfur atonms and/or from
[Qﬂ&é] t o fOUE, pd used hersinaraders tcpﬁhe wied aigdertibe curiethpireptesents

gﬁs in. b?éodhc%%%r{&%fl&?’s%f'p‘}f S ol Bg%‘%la | gmf The t U'S oy d
[003ra]3 s c orn;;;;,L el ru@@lbﬁdn@nh‘efeys:ﬂo |t13=; mﬁbdmlgfri e afd)lcgfdmapsennfauon

contaln 0 carbon atons and nmay, be satuyrated, . .

SHOSE 97h meaﬁtﬁt SRREEPntS FhaPgE DY nceﬁ#@ﬂ?ﬁstq? By Esnidgrg over
ti¢l fur atoms may optionally beoxidized and the

nltrogen atoms may optionally be quaternized.

 [0488Er oar Tax g6 vegsihontinarieryte thy tipethkit éakes for piréanidonprhlopd
r{?s%h d&iﬁn%réagﬁ‘ﬁfm%&nﬁéﬁ'da){xearO”Ht' ¢ ring but the other
use ring or rings may be aromatic or non-aromatic.
[0U34] het €T @assybsed imthps dmyosbm eifdratwhibe tiate thatyt takegifoighitfenidone

i trogen or carbgn tom . _The heteroaryl
bR GO iR oa B Phe DU B e RN RGP by e
[0U3BFt i t UescRtis@Y AUIE ctJ 1o, tae 19/5 Qﬁéﬁh@% ik pHQm@f:okmetlc
trifluoronmeth yl, trifluoronet

hal oge

péf@@@%rs{ thetehasrieyire thy IPﬂ%éYWF(ﬂﬂ%?R%F’?PPB%E‘é &f apkrélﬁylpr drug product
(=S), -NR Rb, -

S@Pkﬁ% Eﬁjlf%mcwng ru?an %}{ﬁlﬁpm hg%ans ct _SOPRO - SO2NRaRb,

- SO2NRaC( =O) Rb, SOBH . O%OEP -C(=0)R a, -0 2Ra,

Repyrtiey Rkawolﬂr&tm@)t(@esmn méneq NR aRb, - C(=ONR

a(S2) Rb, -CA2(CM al kyl ene) NR aRb, -NRaC(=0)R b,

-NR3CO 2Rb, - NR3(Cl- 4allcyl ene) CO2Rb, aryl,

[GDB@] oaI kS/éverall‘ ﬁﬁ&ﬁ@@dﬂ&ﬁéﬁc <Rtk Oh hiighe Eﬂﬁéc\t’sl hav\é‘fb@é@ﬂeﬁorted
and R are as defined above for Substituted

lr@ﬂué;ng Qedu pealthardulh males (Sehmidt RIMy Rittsp i anda¥largolin S, 1974
Bi%égglﬁbﬁlﬂ% gg Pi\% Ld%ﬁé ﬁgstuﬁeg %g?\p{%%}a 5‘1%%%959{ kHﬁrﬁan
V@M@@K@Q#Z%%S)t Ottobed! il 91t Alfﬁhdtt‘xi MmdlcaifRe(sé‘élrelzﬂs)Iact KBrinceton,

Ny TrioH el ey R S i o el ooy Seyeeie
Maghab, ‘ﬂ&lﬁadam el R "ﬂﬁh%ﬁdﬂ‘ﬁa)M MelGRR{HEN aal Kiﬁrﬁl,T 28(%; Open

14alk 1), -NH2,” NH(C 1°4al }CéC14aIk )2, N(CM
Lalpqlﬂo;r@ass10r@@z<€@10manRay1T)reat@@t®ﬂ( irfenigppe;fodtaeipnipwpth Chronic

P%% %r?f)%%ln ny? opt i on%rfa@egﬁi\b];% | té{)f%%%j V\n%%ﬁl%A

Nahlywao’f "Eshbouﬂ etczé,émOﬁ,gDQ}rbdehnd /Eace‘acb @nnieolb:kileMsg)f Piffenidone

d fur. r i.s cyclgal kyl, or. _het.e
e ool riigeryY S8RetY AR L R RACE St Hefeatter
“@Q@&iﬁpﬁxﬁqpbary nonocycl i c heteroaryl groups include
pyrrolyl, pyrazolyl, pyrazolinyl, imdazolyl,
oxazol yl , |soxazolyl t hi azol yl , thladlazolyl
isothiazolyl, furanyl, t hi enyl, oxadi azol yl, pyridyl,
pyrazinyl, pyrimdinyl, pyr|Qa2|nyI triazinyl and the
l'ike. [0048] Exenpl ary bicyclic heteroaryl gr oups
i ncl ude i ndolyl, benzothiazolyl, benzodi oxol yl,
benzoxazol yl benzothienyl, quinolinyl,
t et rahydr oi soqui nol i nyl, isoquinolinyl,
benZ|n1dazonI benzopyranyl |ndoI|Z|nyI

I




bicyclic ring in which all atons of all rings are
carbon. Thus, the termincludes cycloal kyl and aryl

WO 20wg®383THhe carbocyclic ring may be substitut eBICT/IIS2006/037057
whi ch case the substituents are selected fromthose
recited above for cycloal kyl and aryl groups. [0055]
When the term "unsaturated" is used herein to refer to
aring or group, the ring or group may be fully
unsaturated or partially unsaturated. [0056] Wen the
[P@m ' OpKtighAk h%ﬁék@ﬂiﬂeﬁ%@&anh&oqtﬁﬁﬁcsf@ffsﬁig% dSRe pBf@Idone.

oarlng or_ group, t he rlngl group

Ritfouidpna wascdornigietediosall v tatl@ ealflxymgvljt mre\m'seegw@a@f 1402200, and

SRSELT DR Bl PHBS 160 WP SR R s

dose ef I(E)smgmds govap oucedB sub]cbtcﬁnﬁon nial$4,ws]e$twinmdose of 400 mg

har.maceut i cal | C abl s and/ or
PR e Shistt RSB e RO MR e S aRdiyzed for
AahIRERUdsC Blbot pleaaPialp& weepsaRa befodO8kng and at 0.25, 1, 4,
Accordlng to the foregoing definitions, the_ instant

god\Pertaftendqsingy iPadeni danesenssatakigns i plastpe wekedlsterpgined by gas
&H@t{b% ]tgl‘h) ﬁ%‘%ﬁl@tﬂ%\%ﬂé %ﬁ@ﬁl%édﬁghc phiivetedd ark! ézax = 6 3+

ere| roups Y, are as def
méHQMdaTh&G5QP+ﬂhéhnoﬁ@5hmﬁﬁﬁﬁ+ﬂ@ﬂnuﬁaL©rymdamzF@ﬁdi)6hm

PR, | R oBe gl bt bt BSRRE Mhabd Borosis, b,

dubjeeRtunii@weayquee Bt alafionl Etdﬂihg tmﬁthdmtlmuahidsu de400ehe If@ﬂseeeral
to salts thereof. The term"salt(s)" denotes aci di

SR op mBigSIEnceA1ope of ) MEMkEliey- hE R EReRkHtcs ARpLSES were done on
QEHBPIne 1@%!115} Scted d%af’ G8ien b BoRAFUDO BRI widshBvdn 'P'Fésma samples were

I nclude zwitterions (inner salts), g.

mhleﬁeéatdb AFSuhd. DR, f.or, Butnd 34y aflendesings Thetvalugs @%S| c
fgﬁ%ﬁg%&’ %Hccﬁar & v@éi%‘ S ﬁte@u@%@i kvgk g 81872 d,%rglﬂgﬁléﬁ/i&g?zm
ﬁh@hﬁ@ﬁﬁmﬁ4p@hﬂM&cceptabIe (i.e., non- tOXIC

i ol ogically accepta lts are pr ferred
B35 o, ° ShieRprbrise it seRd o i e oS R a
ﬂi’ﬁ’eﬁhoﬁe'"t%h§ﬁt(l33ﬁla1@9§§d NEImAGN Oh by € 2904 mg‘ slﬁg[a@ 6 via8 given
t he tOXICIty or bi ol ogi cal act|V|ty of th

aeevelthe b patientsapndssery sayeplesswerg collestag befqrﬁ dpsipg and #R-5, 1,
f
ﬁregg#%%&%ﬁ%bgﬁd (ﬁﬁZ?ﬂg%gg%%§¥gﬁgfate &Fgﬁ#ﬁg d by HPLC
:sszcyp § igifre il klemonstetesichageSal the obfertedenaao lspmm@mcgﬁratihm of
reacting a

S R R AP R Ul b T e

ﬂilﬁaﬁﬁacoﬁuﬁﬁ mﬁ&a@@teﬁ%ﬁ! ab1BPlite @B C oy =2 A-HET LIS TG = 1.8 +
as_one_in ch the sal t preC|p|tates or I n an aqueous

he&%ﬁ%hrl‘&%é IR ng/ b #dheioh? 120088 Exenpl ary
[? addigyj, %gﬁ%hﬁtﬁaﬁ(ﬁ‘%llﬁl Hes ‘t’l@ﬁﬁ? %})%HQ&‘ stdied Q’%Qilfferent
or tic aci

d with a or t hal oactetic acid
Sohamighl k974 mpadd ms@awtudm@mO% plrfanmdpla:t é&qgaaﬂ@.?rﬁ@ﬂébwnogl

Sagﬁ f k%lgc%cg@i fexgigg ar t s%ﬁatt tfr?crl] Zd%% 1%&11{1 Pgn & %Qeeu 10%&%%8%&)16

yrates,
ERIFXIY Bdtlck anples et",ﬁe dmgqir&ﬂl&ﬂtl&ﬂ&m Shiphedi Phes, 1T was formulated as

cgc{r}ﬁ%?sgg ng 54 '@g 2 SCH{ZQa U| f%tg?r%@l%g? ge%lélg%ﬁ)n oL tablets included
ﬁlﬁﬁhé&éhﬁ@a‘il?%cceﬁi%lea&‘éﬁsﬁéﬁs 1#939@@@@5 Ble ﬂyﬁg afehh%iéalel% of the

formed w drochl oric acid) ro ront des {formned
$h1orltp gnYrse ébtﬁblb’qsgtnd the) quanijiéhs oif g@hdegedlgnt As shown, the core tablet
hydr oxyet hanesul fonates, |actates, naleates (forned
with mal eic acid), met hanesul f onat es (formed with
nmet hanesul foni ¢ aci d), 2-naphthal enesul f onat es,
nicotrnates, nitrates, oxal at®s, pectinates,
persul fates, 3- phenylproplonates phosphat es,
pi crates, pival ates, propionates, salicylates,
succi nates, sulfates (such as those forned with
sulfurlc aC|d) sulfonates (such as those menti oned

. a . o .y o I Y T



i nstances where hydrolysis occurs in the bl ood.

Exanpl es of physiol ogically hydrol yzabl e esters of
we@eosposssds of formula (1) include G _6al kyl benegi/pS2006/037057

4- met hoxybenzyl, indanyl, phthalyl, nethoxynethyl,

g . gal kanoyl oxy-C* al kyl, e.g. acetoxynethyl,

pi val oyl oxymet hyl or propi onyl oxynet hyl ,

¢ _6al koxycar bonyl oxy- C] _6al kyl, e.qg.

met hoxycar bonyl - oxynet hyl or ethoxycarbonyl oxynet hyl ,

WHSYRY e WeRhiy!200 E&’fge‘%’sj APY C%trﬁ?&y Biﬁbﬁh/cb of dlslntegrator filler, binder,
(5- et hyl - 2- oxo- - di oxol en- @X@% nmet hyl and ot her

anéﬂlllbrt@ﬁlat\wrp W&d@d o&*f@éh? gddijan %F@Fleg,éht tofal wgighgof the

g@ ng@qggg B tath1 Bk &&%9@%%%3' [1in and cephal osporin arts.
esters may be prepared by conventional techniques

[ROdRIN i nOnkhedditibnal pH@6BEoEaticatslyfvess wendikcted oodrsingte dose of

[]. . known in the art. .For anpl .es of.. sych prodr

14 dop'sP Uhhstibs basf Bt Tpnesm MBpiEne s Mool g vere
iRtlogtgaaltids staly.SAY1 BhinulddG8kr @ﬁﬂing@hbﬁ) dﬁ4001n§@ﬁ?dﬁ£&oﬁ@,}the
Vol . 112, pp. 309-396, edited K. Wdder, et
3("%1@5%%”@ cppesaationypiriepid 9@61@@@%%%&7 B¥/ ok udt ee%h@ﬁ the

p?éf%%@ﬂ@eﬂtraﬁﬁ%ﬁserﬂeﬁﬁre@t@ﬁg§‘9‘7 Sio/th Bl SRt @iQ?lo{ﬂ' 1.63
Buné aard, apter 5, I gn and Ap5¥|ca tion o
Iﬁﬁ/adx Ugsyre 3b§/a plot Bfﬂmgaarr&mctmpe levels oy@mmqmanmgﬁhcs)study

und aard Advanced er e
A8 Pty ARG ke B e e Ry e
limxarsr aﬁlewelmeefT[/p@Mdal&ﬁmwmnﬂsz.Wfi ohenfornmula (1) and
salts thereof nay exist in their tautoneric form in

e e AP PRV ERIPSBRE Dot weon e at o

of the nDIecuIes are consequently rearranged. It
shoul d be understood that the all tautoneric forns,
[Pod2)f ar ds thdseykilteyindké pigrmacamtical céseatell and mhnufadtivéng, it is

AePFED G bR R B RS
igfedights GRNidiSex cifian Sinardamid Sibbtagbek, spitaill B €entigd of

di astereoneric forns. The invention includes all such

fillegirdiavevss thioaddition ofingpdyPd dngsedients may, 4mitthe ampwy 9f AL
dArdd4h 8schQinigh ant c%hﬁﬁ’éfecr Pretﬂé‘ﬁ)rﬁqﬁ&ﬁgﬁscteﬁﬁ ?E)tf‘a'&ﬁt%tteocfle inclusion of

enanti oners (optlca ISO When no speC|
highparesmtags ofrddé with niotes lese néri- él]ﬂ aethpone(isi §apsud®nsaycﬂllow for

u%lus%n gff a l%rgteﬁ 5'18815'& f {)gldergfm?t L& cf’f ﬂﬂg?st q[slusecf: I%B]t‘l%oqu }ablets SWhere

h1§opsment@e iofiA®D dsetésneﬂmdmpeuiﬁe sm:plémf ap heplatodin to rbe e@santlal,
use_racennt.es, ntioners or diastereoners as

capsyig Hﬁulﬁﬁ?rgﬁr%f’ en 4R denant i omeric or

[00433t er €QBBE isfrePhd &?9&1@ fRfRIARbE BRPiBRnidbAEN A @ tBRd or reported
separated by conventional nethods for exanple,

te Hato wentaigs axtpientsr The presand ﬁl@tlowystoatdess 2 aeW phfenideae capsule

B PR RS R e oI AR s, DRl o one

eaodmtens tlie ngw caﬂssyahhrfaheui)ttmf is tch;mbtemﬁehundg adfantageons| a

a lso with e Sco f the t i on.
RO e SR B AR S ety A PP RGP dhia o capsule
LA I S e ENS S e pr’@\eE 16 Fvest1i6 NRRLES @ hfRnufacturing
those within the scope of fornmula (1) (above) have the
Preseowi ng formulae (la), (Ib) or (lc),their
enanti omers, diastereoners, a
pharmaceutical |l y-acceptabl e salt, or hydrate, thereof.
Conpounds of each formula, (la), (Ib), or (lc), are
alternatively preferred. [0067] Ot her preferred
conmpounds, including enantioners, diastereoners, a
phar maceuti cal | y-accept abl e Salt, or hydrate, thereof,
within the scope of each of fornmulae (la), (Ib) or
(lIc) are those in which: R4 is -AM R5 is hydrogen or
Cl-4al kyl (nore preferably R5 is hydrogen or nethyl);
or R4 and R5 together mnth the nltrogen atomto which

o T I Y 1



al kenyl, al kyiiyl, substituted al kynyl, cycl oal kyl,

aryl, heteroaryl, and heterocyclo. [0068] More
w@e@fesssexl conmpounds, including enantioners, PCT/US2006/037057

di astereoners, a pharmaceutically-acceptable salt, or

hydrate, thereof, within the scope of fornmula (1) are

those in which R4 is -AM; Ais a bond, -C(O-, or

-S(O 2-, or Cl-3alkylene (Ais nore preferably a

bond; nethyl ene, or ethylene, especially a bond); Mis

[0034]hydr Qﬁﬁ&apsuw‘l(oﬁhﬁllaﬁlon atthubed 109140062 ﬁlafehﬁaué. , Of¥ or more

- OC1- 4alk¥ ij) C3- 6cycl oal kyl, . phenyl |,
Hha%%ceww ly ECQ?BBHWPIPEGFS e "H‘giﬁﬁ fthyArioug gmRodimgpts. For example,
199)5& %%dl%eﬁtupﬁ (V'efg;l’ﬁ @‘iO‘%’onﬁEecabQJlE ﬁrcﬁﬁntgél‘ﬁfb?% 30% i i tidder, 2-

; 111 nmber ed nonoc C iC
39(% @ ﬁiller,ta@d Qii Pr8%e i@@cmtcyﬁéldp@nhed brtbabgginngng of this Detailed

t
RSB0t 50he 18, BEL BBt R e
iﬁiﬁ@,f addibricask. (C&e&&mbk&a& toylse nawnaivm stefrate agtubricant,
menbered aryl, heteroaryl, or hetero n eac
m}cwrse&llﬂwﬁﬁlyswﬁeﬁe A giasgarmeflgsegs a%ﬁ‘ffgato’%lm apartioular
e"%ﬁ'éydﬁﬁen-{ahe E5pREIE ifeintu¥atRn Furthe® inclidfes Eoﬂ@éﬂée BAv@Edlpovidone
het er oar’ or heteroaryl ring, each ring optionally
@anb@qmstﬂu{eeld%gpfihqc@pwlgr oups, T1 and/or T2); and T1, T

@Eﬁlg -;l(-s |TP‘E ta S{hg%?ap 9139 E!i Mlj F hﬂfd&@ gﬁgﬁr?ﬁq %&l)e{)nyodlment The

shalh staly e cdCiradpayba xv;h;te Gl with Ickly)f tnhvacipupérabretiopents. The capsule is

-NR19R20, . h O (R
S I P PID a0 G by oGy Ty by 3R6biAd InglTeln iR oRkoo
@ﬂﬁﬁhﬁ&ﬁ(CXC»NngRzo and/ or (||) phenyl cyclopropyl
H%clohex tetrazolyl, imdazo azo

16l7 01 yiThe papuiaeiugg of pﬂnﬁffryqioneaﬁxaﬁu}?ﬁ baﬁwéwmrﬂw capé%le fprmulation
I Jdt
Ul bl 5 RN ROT L SHUSH) R B8 bRy
mﬁdmmne(granuﬂatmoﬂlgd@aqbémﬁm anléllngzlubwbgm bkeud,@ncmﬁulatlon and
ngnrlng atons are taken together with the ring
£ %hi ch they are attached to form a fused

[oo¥g- t o TheyepamtibeoBsirfeyidbmadrinyliation rﬁaysteotlomb &nt)hle feltovang
fused 5- or GHPSnbered het er ocyc teroar each

OGS oFIrh O OnE T BYPS A WAL Wb distals Nsiead ixer

eécbm%lrféhm@ne 'ikemflfédtvh&ec‘?oééﬁt%éﬂl%se ﬁa%mcf%%%senﬂ{e%uﬁaée to break
andR each occurrence are selected

hahy gempie nkid, fhegmll@ql pirfepiflongy srpscarmeltlpez) srgHnicggsaystalline

Stk U Q) o, EEHRTRRTU

\ﬂatmpsphmbn |1&yzhd,ded (cﬁﬂde Blendy Eifmpﬂmwifcnlc(cﬁib@)anpyanom lis emdet for an

W EBE 9*: ime aﬁ%«i é%vﬂer%vag# ﬁ&é er solgl‘gﬂl have been completely

Zl¥@i perazinyl, and -(CH 2)v pyrad|2|nyl each group
of which is optlonally substituted as val ence al | ows

[0P&th one The flidrbed dgying pecesamy tr pecfarpgdom PliddpedDryer with
S gl et G FE Byl BRSO B S
lmilepmh iag Quadrpmmﬂ d |’Eigellubrpyhexdbizmmyﬂopess mayibeepadicted|with the

Rton L 8 Porg bl Showt PP SeiRulots b mabieS st@5are. The

ﬁﬁ&ﬁ%ne@r&ul%nln@tbe@ﬁﬁbrmﬂéd ankig pbf-ht Sﬁb}ﬁcﬂh@ pirfan@i®ne
(i) -(CH 2)VOH, and Cl-4al kyl; or (ii) -

gremié)tmey% Frefﬁes@qted s el)lt@blﬁ éﬁ%ﬂpsulat()m@WP% §i2p hyselatin
-(CH 2)vpyridyl, - (CH2)vpyrazolyl, -(CH

2)vcycl opropyl, -(CH 2)vpyrroI|d|nyI -(CH

2)vpiperidiny|, -(CH 2) vfuryl (CH 2)V|n1dazolyl

-(CH 2)vpyrnrridinyl, -(CH Zf@plpera2|nyl and - (CH

) Vpyr adi zi nyl, each group of which is optionally

substituted as val ence allows fromone to three

groups, R22, R 3 and/or R24; R22, R23, and R24 at each

occurrence, are_ selected |ndependently from

[ ~A AN - o o o

bl{q}k Pr%c



phenyl sul fonyl , norpholinyl sul fonyl ,
pyrrolidinylsulfonyl, N5N-dietliylamdo,
wWORMWR0BBIAM do, N-nethyl sul f onam do, PCT/US2006/037057
Nmet hyl sul f onam do, net hanesul f onam do,
N, N- di et hyl sul f onam do, N, Ndi et hyl sul f onam do,
N- pr opyl sul fonam do, N-etliyl sul fonam do,
Nmet hyl sul f onam do, sul fonam de, am nonet hyl, am do,
N (furyl nethyi)am do, N-(imdazolylmethyl)am do;

chias(m:y 7] yﬁyldmadeblyécb Iarfeﬁidone(ctdae 0 1 QO-P& ingi Wit @0 209300 mg is

rHI% g;pg%gﬁ%r f‘élﬂ:i%lgneqt\i_ ge oo I1 i tg%capsule manufacturing process,

fﬁil\lzs%lgg %p@t?ﬂﬁﬁni% lrfr% ﬁ%ﬂfh%a in %ecu?él‘?fn 5{9%? EM}«) am*ﬁﬁ’%é‘tbred at controlled

Toq8y tqnmergtur@t ilp%ea;iﬁlbé 1n d{ug].r@ﬁe@lﬂq y?lp(éﬁfugénalung will appreciate that

Rt[%% 8%(: oh eXXIJP?’m ‘g‘i St%ﬁ 4}&/‘% @B&ﬁé‘é g‘f&ﬂd maag'dqultmnal steps may

bhhr(o(lwed,pwlthcmﬂt mdteniglly pllteml)d ommmeoof tBe phewfitturien, and
I uor

o yaF vﬁﬁ%ﬁf/ﬁgn@%h%8&%&?&6@1116@;16/%:1@% fognulation-

cﬁﬂbﬁﬁﬂgt débﬁdesctﬂata:&ﬂs pEpatedah@idstedlis MotRIBR idEigWetdd A he
atonms to which they are attached to forma fused ring

reeseatylive bateh Wgh%pﬁewglogg/ PicHHP dPEBNEPDITAS PrEDAERY| Uping Toutine

TR EDA e f mos R P o R T R 7
[036§ dr oi Pihwcma(colmwc yludief @@?&)@erfdm& mpﬂefpmfmmtbne capsules of the

e &) Ty SRR AR P 4hORS Bl issf ingprom
cehdehtratidns @v&ﬁﬁﬁk&m&ﬁuﬁ‘ glbﬁpﬁ of s Ectatoewlidio serd ddmihisered 4 single

Rt B AR Py Om B8 = B R JGEGRHIT B G s of s
9&)0454' B)/t‘ AR, RPAdsLH f&ﬁbﬁffé&h‘ttg?guﬂ%%f Qﬁlﬁecttég A P88 subjects; B

Ups sel ectéd from hal ogen, kyl', nitro, cyano,
| Facsbicis it daaiesid adminieprodG et oD Exdesbigots with
4al kyl); R7 and R g are independently
aﬁ%‘rg&ggﬁgmﬁe&%al kyl, cycloal kyl, heterocyclo, aryl,
[605d] het efoaioyter plmmhc@lrwtlp sﬁnﬂy,VﬂWIocgnoul:s of ptrnamaibljeets on normal

ubstit d b etoth ee oups, and TG .
shereinien, Sloartaing ' sesins RyF 2rn BipblburRyed o fitacid,
vante, th@othel(g"roﬁp' (REBENPRcaeLELALIE! Phe BAGHg PirRURIone capsule
opti onall)l/: substituted by one to three groups T4,
@mwl%twnvé iguge ¢ wapgiven jsr @ach sElipe)- &gue?éiﬂ@l le @ynmanzmg the
i
R oL U e (B bR Y BTG
valiedepkaptd inflchmidt 1674. pApé«trh«zhsnyﬂe;d in Elrgu% dag iRFgnificantly

t h ith th t t

RS e s Fr el SRR e AR BB er BB B o
eREiBTeat-eddtainig cafdules Han WHABWREFBOItéd iAFThmid@as . rAUg: 1ls slso
optionally substituted by one to thr een({g’;r oups,

sigicgpUTieherAmoregsedhy aPG‘lfd?*V@ ol 858 noyp%leqnéépefar these

k
e&& it f—%&ﬂ%@hggﬁﬁme?t hﬂﬁg&gﬁeg&gidﬁﬁtsg%ﬂgﬁdt 6119’@5 nz?/UYJI values are
cnmput@d ogsrartone ﬁmduof z@mg infiuiRyo Rhe vilReOd(Ge) R0 are also

hg%%‘?%gllﬁ Qg% }%?é%bi?‘gg{}gf%sgegr y mgs gmﬁ% e??agrRyllgRggd/ or

[0052] twoTHdse mﬁltlng‘l’lﬁ'awﬂuéﬁispb&iﬂly ﬂrl]lﬂ ﬁrﬁ:dea@dftl Bgli aeEAUC, indicate

ring atoms are takep together with the ring.ato
?leﬁqur?@mw RREFHEOR & Rideridons C&p%%Sé@ﬂbv%rpamﬂcwrdmg to

heterocycl o, aryl, or heteroaryl (T4, T5 and T are

nore preferably Cl- 4al kyl, and NR19R20) ; and R 19 and

R2 at each occurrence are seﬁected i ndependently from

(i) hydrogen, alkyl, substituted al kyl, al kenyl,

substi tut ed alkenyl, cycl oal kyl, aryl, heteroaryl, and

het erocyclo; or (ii) RL9 with R20 together with the

nitrogen atomto which they are both attached conbi ne

to forn1a heteroaryl or heterocyclo [0071] O her nore

Y T L s



R6 is hydrogen; R7 is nmethyl, ethyl, n-propyl,
n- butyl, cycl opentyl, cyclohexyl,
whr@yosssi. 2. 2] oct ane, pyrrolidinyl, or piperiPRECTykE2006/037057
each group of which is optionally substituted by T4
sel ected from am no, nethyl, am nocycl ohexyhnet hyl,
di nmet hyl am no, furyl, ethylam no, nethylam no,
pi peridinyl, and (chloropyrimdinyl)am no;, or R6 and
R7 together with the nitrogen atomto which they are
18é hrRedie dist10kiit. aChhdREH Iy NMbse cRpRBIsiatd éh%;lable of sustaining prolonged
1gyrrolldlnyl and di azepanyl ring, ring
prEpeiHa RPHONS diba PRHas- eBhasgiomcayapased f@dh¢ @Q’ﬁ’ﬁhﬂ&?\’i"ﬁ]@})‘ﬂ excipients,
% P%)él%tl{g)!& in A@RY74 g{ié 9elrp }e forAuthtiTR Wi the b g;ﬂ:)ﬂts may be
er preferre onpoun nc I'ng enanti oner
asﬂwaﬁa@oesiyedm;nlaerp&maWEmtmmadzd yheachyesititink desmble, or

thereof, .are those.wthin.the of
W Rnelis o HetAten: ol s e pRaE rRppyseg e
dubising rosuide] i€ 3. cofdeivibl ShabindeREuch B RS A@ATEfe cellillode or
pharnaceutlcally acceptable salt, thereaof, wherein: X

Royidqre Feyorably igtersrd wihdbe atpide sepbony! erayp of pirfgnisiene (omins% a
%@ﬁnﬂo‘ﬁfp@éﬁ%ﬁh KRG e cﬂko@l% Iré)gul B Linl IUKP SHAL RS IVthe plasma
sel ect ed 'from hydr dogen, , cyano,

@ncengatign of ;@@mom Dlda @@ﬁm@mlearanmnu the glemmcmentratlon

(i) r pgen  Pitro NR10Rn
(0OR8To & B At Fly S e Prp L s el 8-
cﬂilinglﬁg K’yﬂn thtk}t Gin@alakidl to @isd a de@/ﬂdlai]\ @E anplamyhied, Réhictsis likely to

R5 is dro n.or | Ky 4 and R toget her

Mwntgﬁ@t%wﬁ akwtlé%ﬂam@ﬁ, 1’1“&’%%7 5 Cowes s 09688 Rty
dbsazes nfiy b@rre(ﬂlcg@%ﬁ&ﬁ@ltgﬂfgqﬁé’ @Heka‘f)eﬁ't% SRAON pirnidone. A
heter oc cIo ring, or a 7- to - ‘menbered bicyclic
1edyced daiXx/dosege may koed éq/@ﬂuf:tmn@g eln@a@ﬁon pHgxispy perhethgnadverse
%%Q& MAth one to three groups, T1, T2; and/or
|s a

ond, Cl1- 3al kyl ene, C2-4al kenyl ene,
[ca54al ky dy hckilltﬂaon to(ﬂﬁﬂ)lel;ap@mc-aSQIﬁages M 1th plrfepidopdexggiant

al k | ;

BOBR B provhsey R o apr SR heifuPidion iso ghggpeood

stdbligty QR raRAblystSHESdIntitoasoRy HaRe Th Sorhd érﬁBocﬂl&l@ﬁt@ Smder

T1, T2, and/or T3; R6 is selected from hydroge

vationpiiegee epnditiona e capsiestand piréandope/srapient fpm\éétwns provided
1 |

1%?59% gén Eééiét%g gﬁ‘ af 184 %%lt %Qﬁ%boxgn% ﬁ%hgﬁré e6 IlngiétiaE @ %Tn?/z

gexths; 18 ancinthond Samloyths Zyroorohd, |3§ tmonti*st er%y@mtbs Euryckample

d het ,
BB LFRE Ghlations REE s Yl BB TelnRY ittty BE L3RS iy 1
ﬂlﬂem&orﬁreiif:©ieﬁlgfc¥(m?&;c16ﬂy1ﬁd bﬁﬁidéhérﬁneca:@?@ Ztal{;lty?rcay Iﬁaﬁhaxatlleast

tiona upsti tute a a
agp Wonélgyﬁ Boaihs) 3W€PW§I h2 morihs, ﬂa% 4 é@? r?grmonths 36
Mbidths, bhes ﬁioh{h@gﬁpmﬁ)fumh@nm@Ilﬁheﬂ&@xg@aoﬁdﬁbh@&mﬁc B0 B5%

a heteroaryl or heterocycl’o ring, each ring is
‘ robtlvmmdyyéh@ sapsulgs afl mx;femd@ne(axcxpmné eorgulabipss providedBerein
/ HErence
ARS8 Ter P10 RE T nBSTHREL 0GR, O, 3t 1
rﬁditdh$ U B stcnthss Mmﬁﬂt-hé ackapdrthn or 48 m))nilRiO Irﬁafndtlﬁn e:tamqﬂé lvader

with the nitr pth atta hed conbi ne
FosbabsionriAn e SORER ot S ety S it e eapesigs and
phrrERaRRy e tphﬁt Rﬁﬂﬁfaﬁbns%’roﬁﬁ&&li&@m%h@be §ABle 31t Raf, & R least

i ndependently selected from (i) hydrogen, alkyl,

abawis § imonthsd6 glorips, 9 morayar 12gudnéhsi t ut ed al kenyl ,

al kynyl, substituted al kynyl, cycl oal kyl, aryl,
heteroaryl, and heterocyclo; or (ii) together with the
nitrogen atomto whichthey are attached R15 is taken
together with R16 to forma R&teroaryl or heterocycl o;
T1l, T2, and T3 are independently selected from (i)

hal ogen, al kyl, substituted al kyl, al kenyl,
substituted al kenyl, al kynyl, substituted al kynyl,
nitro, cyano, SC3H SR19 S(C»ARQ 1, S(O NR 9R20

' AN S\ AN oA PN A £\ NS PN WA N\~ NN NN




R2l at each occurrence, is selected from al kyl,

substituted al kyl, al kenyl, substituted al kenyl,
W@Pbdoyngd31s substi tuted al kynyl, cycl oal kyl, ar yPCT/US2006/037057

het eroaryl, and heterocyclo; with the foll ow ng

provisos: (1) if Eis C Fis N Zis CR3, and Xis

NH(Me), NH(Me)2, NH(unsubstituted phenyl), or NHNHZ2,

then Y is other than hydrogen or halogen; and (2) if E

is N Fis C Zis N and Yis NR6R7; (a) then Xis

[OOBR]r t hémsdﬂhd( éoibotithbntt, Jthe UTlith-of dllkoabiudes ditiiplafenidone/excipient

4dal @ﬁ@%/ é’% ?/V é{lﬂ%ﬁe&ﬁ% S Jegﬁq%n-ﬂplgg nz%fu%h? @13%11ﬂt15()n rate of the

dﬂkﬂéd &ﬁ%ul(e SHst pﬁféﬁlﬁgné?éxciﬂ?érﬂ BsrduldHoasl) Ry %bfjé’ {/Qne%r of dlssolutmn

(substituted or unsubstltuted)

g@(isdgpwﬁcﬁbhprem RHPGEINE 89 kngmadn phepst ¢a@|hq@)erty oped to determlne the
sj}‘!ﬁ%lﬁ&@%l ﬁl'eﬂhrﬂﬂ%l feﬂlﬁw g:ént }gr{n% %HHﬁsC y]ﬁdl)sgolflftg)tn%gaylrcments

¢ GHEY ¢ suebodls kutvelinghemy k9 bmepme@fmve [0 t7i ey T ex bAEAUE

i er th dif i S N bstltuted

sty Ao, e RlotfhalBe papmmiEoamuntiprd el formutatons
B medasire@by d@mwﬁdﬁethbd'sﬁzllludieﬁ%r@é&ﬁﬁh*v@Hﬁh@ in vivo Tyax and AUC
di astereqners, a_pharnmaceuti cal acceptable salt, or
Yalies 8 & Uo7 K the SARsulon gae pxxfefqﬁiOﬁe/@mplslaté@@néwons after

s{t&ﬁ%@»‘ e egcllﬁlplé a.gfa‘éleﬂle Iagé/\}er@(efn PRt r‘]cgyg &he i ip.zte@ émount of

I ndepe selecte

thoney Yp}wlmgeﬁsmhaioogml 111@R:ati){e @@@ﬂ@?epﬁbl@fﬂaifﬂ}df stability is a

e R Tl LB SRR, AR5

q6et, 1974, OBWr 29%r (ﬁ'frﬂcﬁré asf tﬁé?plﬁ’emdﬁﬁe artee cphiaed movitledherein. Any

ragen, halo en, r al kyoxy, hydroxy,
Og(‘d)aﬂgﬁf L Re RS a%h@(rﬂn OROthgTvIae Igomymy i thscprtygan be
dettbrifétEro KR HABE ﬂleaﬁ%i:/ﬂﬁ? of béﬂsuf%@ nd f%iﬁﬁow %Rﬁent formulations.
sel ected from al kyl kenyl cycl oal kyl',” phenyl,

Fiog Rappleshwnkation pan be c}?éqstnmd acceprdmg o the Pharweropnsinh dissdution

GYired irf7€p five to six menbered het eroaryl ; or
lﬁﬁ%fiﬁv%%n attached to the sane ni trogen atom two

[0060lps nitle jtabilitytaf tcorapsudedraidgridenddng/eacipieat Eﬁﬁﬁlﬁ&d)ﬁs

R2 .i.s,.especi al |y hydr.ogen ano, fluoro
ni S S B Bt R R en s o e Y TR
péiféiidone ChPsile fbﬂuﬂﬁﬁdn of P%?&BG Qvas 3RRedCHE | @ Aokl un@errlﬂllree
and heteroary each of which is optional

%%SE%%’@&O{@BP@ P é? @ o pRbptiye @H’é%dltYthc?@ér%% relative

d e 0

h'ﬂﬁﬁ(gr%g Bnd n&bﬁéﬁh kydy, reﬂ%ﬂg? @gr% rdgt yffﬁﬁf;énigéﬂoﬁvg r’ﬁlt]a?f Qﬁe (ﬁfsgluafn of the
leﬂmdaméemdmdpeupent foymuaiops bteh °C randrﬁ@%)relhng}ngmmty, 30°C

8?"?;' r?l%{weo}husmlm g ?}%ﬁ?rg é%é¥ %X PY]%E%J %eétgﬂnl %f the 18 month
pmed)ce CTledifsolwtivh yithe @@plsulefa’hﬁ : dcrmlexempleﬁmﬁﬁuatﬁhis at 40°C and
a/enyL, nd oG "al kyl) ; i and R11 togeth
TaraRlane hypidity s&fl%@mfmleblmhwetoﬁwh%m%é@ oA Besiedd The
deseiifeara sfs%dg‘p@ffoﬂlﬁ)&i' L0340 t§ ﬁ@h’aﬁﬁgcﬁg%éal 'dis861uti® method

7-menbered heteroaryl or heteroc Even

spastieedgn LUSPER bsing y\ppar@fue Prpafldieshrpabvdtsr af nsdluetitngd a

SERETRLONE Ox1Ph SELBUGRIRT 20 Bupyies s i Figg fole lovel
ofiingpuries & am:h furmutahen s dpermined by M;H’ILE (a3 lekaddar 6)05% over the
dha |n8 &gi for ésgi L b) or in which NR4ARS
PatigR PLige 4§ ! peld SAWlme@ﬁntﬁrlhﬁEﬂwtmd by the
AND PHARNACEUTICALLY ACCEPTABLE EXCI Pl ENTS BACKGROUND

OF THE DI SCLOSURE FI ELD OF THE DI SCLOSURE [ 0001] The
present disclosure relates |ﬁ general to pirfenidone,

a small drug nol ecul e whose chem cal nane is

5-net hyl -1 - phenyl -2- (1 H) - pyri done. Specifically, the
present disclosure relates to a capsule formul ation of

pi rfenidone including pharmaceutically acceptable
ex0|p|ents Further prOV|ded are met hods of u3|ng such

Y I T o r * 1



Syndronme (HPS) associated pul nonary fibrosis and

i di opat hic pul nonary fibrosis (IPF). Pirfeni done
waleowonstsiat es a pharmacol ogic ability to prevePtT/U82006/037057

renove excessive scartissue found in fibrosis

associated with injured tissues including that of

l ungs, skin, joints, kidneys, prostate glands, and

livers. Published and unpublished basic and clinica

research suggests that pirfenidone may safely slow or

KaphFibiter ithol) GfRIEHS bivetiBObGh@0ET) 17506 RHidp 1 ®triofiths) remained
| esi ons, renove pre-existing fibrotic | esjions, and

bsloay, 2 andgharoise spntam Rl i BERlpseadied Relowo Y6veighe
dubARHSF Y 1L8r1h§r§th 18&%0 Hindily, S g%@xﬁrﬁgﬁ?@u&oﬂ@h OB sample, as

mechani smb pi rfenidone exerts its therapeutic
beelh@meé blyéiﬂhﬁb lﬂh@wadrTg) appte@wbhsieamda‘tmnsovepﬂleflé mapdinperiog.

t ent ..bi t.or, of T
1P et SRt Bl Sirec R AR En B RE A A e e
fermd stiing oltemplardditefdirs are @rdv&ﬂeaaﬁ @1g‘mﬁre Y-adaridbs

fi brogenic cytoklnes such as TG~ BlI, bFG-, PDGF, and

T@Hﬁ % g , Australian and New Engl and
PR %Eﬂ’t“ﬁ o ogy, 26; S74-S76, 1998. Experimental
S% Lt S ¥ %151% }%ehp@ttthlg it R ?)ﬁﬁ/l@s Qffdtiod o(?r t]:leﬁl’ﬁngaﬁbrotlc

esi s an ease excessive anpunts
dondmbmamdamhmggmkmndn@iudh@idlwﬂdzrs Thise meditodalcompnse

Internatl n Jou I maco

R S e S e S R RS Y
pafieRsOfftaadidA atfibbcbtﬁtcoﬁ&ﬁoﬁ 8ps bytekih@fivdiapdd disoird! THe dosing
for oral adm nistration. Various fornulations have

%@W e @dhrgnmas dpbe With/9ne pf FPEeAAPTHeses Iiglg- Sropading to a
lgrhz Qm?éﬁ'? Qhd Hé}%’ 111&1@6 %fd‘t ‘f&a@ﬂ MR0 %‘?%C‘@lﬁfemaone The total

fornu t1on may be [ ural

dagly iroales, ammmt mdy ngryt Melaimgxm tlmfpapq:m@eqﬁl@i@méudmg among other

ont unt . -
oR5% BB sl B Bhe ardbey BrRTRRLR, Bl gonoi sopfigons
atnardgaeasermbgmms Poiodxiam@le( & clgld ortdwenjohyasal gy bagivamnalower
enet i G ndjtiqns, disease p nosi s, and denographic
E@’tﬂé(r &t Efsg%?ntf’larﬁoﬁg? 1)({19 Changes in these

[besjor s GaysRi-fbRAe %&101@/ d? ﬁféﬁﬂﬁ)‘ﬁg iRl dnsted in in vivo animal
responses in the patient. Thus, there is a need in
fwoms mlodefls; s afell @g i1 vitro seihewaeesfdienith brman ax animal lopgt
ﬁbkﬁh% 5 98 l%kaﬁ Bl 1R EBIAKUAE LIRS Pﬂf&ef&até fhfd&%g 0 S

m zi ng t her apeuti c actirons of pirfenidone.

BRI Iﬁfy BeHE SfRRINEUGEMBODEMENTS ah0B88inglpost-sirgical adhesions,

theref an ob t of this disclosure to pravide
i S etk ot ivEr ety PR s et g
@%Y@éﬂi AGOPHS cAINQIRARSE Withthuatni s¥8nchlinal-Bkécdl I(lauadmg lung
obj ect to provide phannaceutical formnulations

fﬁ%r@l?lé%'ﬁ% dendibeehianty, arogteatiogiat ¢allg, adderal sieaangiah @ells etc) have
53, bPRLBADeS IAOKLAShorRRONRASelc A ARl st
dytpkme(gw‘d‘él foetbtsd @SFEs bF(GEaRIDG@ Anid @i dn c@mnmrmsdla graded

and t t ers psing h .
Pwpigth o is Fere eEes HIREEFReh Vgt W enty times
16hv81cth @S hoS: exlefiizenly ph@ravoldgidally tﬁxi@rwfeet@bﬁmer&m a
C%§§U|e havi ng a _pharmaceutical fornulation

t hyl At ﬂm&tﬁyf wjuryy qiblerwﬁeuneaﬁ@ resient eql Sd%ﬁeﬁbr%ﬁs@h
Vi
Sk, UGG 08, L AESERKER ) manuicns

[0008] Accordi ng to anot her enbodlnent the ex0|p|ents
i ncl ude disintegrators, binders, flllers and

| ubricants. Exanples of d|S|n%egrators i ncl ude
agar - agar, al gins, cal ci um caf bonat e

car boxnet hyl cel | ul ose, cellul ose, clays, colloid
silicon dioxide, croscarnellose sodium crospovidone,
guns, magnesi um al um nium silicate, nethylcellul ose,
polacrllln pota33|un] sodlun1alg|nate Iom13ubstituted




di sorder nedi ated by such cytokines. The nethod
conprises adm nistering the aforenenti oned capsule to

wo b@7p33ient . Exanpl es of such cytoki nes i ncl uPET/UNB0&037057
TG-Bl, bFGF, PDGF, and EGF. Exanpl es of such di sorder
include multiple sclerosis, arthritis, asthma, chronic
rhinitis, and edenma. In still another enbodi nent, the
nmet hod further conprises adm ni stering one or nore
capsules to the patient one or nore tines a day, wth
dischatga highaiohgentrati@lsef gfovh ficedts o edjgreaatigte traaes. 1206

. In variqus enbo atlent is |ven one
g deRs F%‘“%eé aﬁtagloewd%sgﬁgﬁqVﬁfSéﬁ 2Fq¥Ha dactprs as?g dinegfdy; eppongible

REMR ﬁ)@l@ﬁfeﬁtl%icfésshw Rvéls SELOI ﬁcto}éﬂ' ejfh%y lc8usR Qs d68and Hhrmful
still anot her enbodi nent, a capsul e havi
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hi various enbodi nents, treatnent nethods of

oadissin onestaion gdhe atatenf sell gondlugnesiLde ﬂtlﬂ@f etht Fan{inyest.
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PrekasNigices) tah@ incedasing trapictibesd cfoRBuRnEcEitors B hiak ipkReins.

Swg rbox¥L #d over tinme in human subjects included
PO ne o ?ﬂgl-fi netie aetiities;of pufeniionp haverhssn Rpmetstrated in vivo in

l%dﬂéjfbl%fsamnﬁlé Ragibrdtasgods! i iPH¥h vl 'i 1Hr§bl§st R3S cell

that shows quantitative conpositions o
oyltufea find obssrvedihrongh pides @pemtrighiin m@fgants:\nals eeVIf:te fud0dsfy
ni serum
A D SUBROE, R OB ey st o
eplanggneent] @B@remfodélé@)r ngngies fsc&m tiskos @r ﬁBn‘olsMe Mae dgsfaddtiyn cfused by

a les wit x0| en 016 ure shows |
f@ﬁ@%&&%ﬁﬁﬁﬂ%‘ S S S RO B G v gion
foloWid B BRfRARIRS trSatfuehd. QWpALknly Sidad |aﬁd Q&% f&HCn&Q Ban3RediBred,

pi rfeni done delivered orally in capsules wt

case i dhpgesearacfrithronds fob soynial apase dWhemiven nnmreélately after an
Al SC |

R AP Faphe ek, SRR (e ek Meferk 0B JSORS 0y
f@mmtlenbﬁd’icms[m sofir ttskues odfibotio &sioas, aod tipahel) re@in dvemPK

val.ues capsul t hout excipients that were used
?g%%ﬁﬁfﬂng%Vf %%@Mﬁﬁ‘the previously reported PK
[6063]i es. Plﬁﬁﬂlll&]le ﬁhg BiiRe GerhdvaPofl XBEsRive RallagthOWSiBr O tissue by a
formul ation pirf enldone/ex0|plentcontalnlng

pPhagpeliction eﬁlq%l fiyeblagts; hig hasi hee gb aewe#.bg@x@nmaamof

hﬁ%o%&ﬂ gé’cti@ﬁ?i)ﬂhﬁéjtlééﬁe Eh@ R 1B fricrb & gﬁ?}m gg %m&a 'rits, and
I sts the conmpone ts use

hewplesseitit pulinorary dibutsissfeated avifh piffenitloton eaideadsn 1[hrcelgh the electron

ure 6. 0 ur.es

rySigEHe o/ Sha b ot g PR R st Ao Wi
epparfntsntalgriadiexd hsbestdiis flaf Weleatcated vath ﬂfff&‘dﬂ&qeﬁ N infififation of

d 60% rel ative hum.dit Flgure 8 35C and 65%
inHamapatioa-TRdHe Rep oY Is, nawc o dymplepcytsypocurred.
relative humdity (Figure 8c). [0021] Figures 9a and
9b depict additional representative formulation of
pi r f eni done/ exci pi ent-cont ai i ng capsul es cont enpl at ed
herei n. DETAI LED DESCRI PTI OF THE VARI QUS
EMBODI MENTS Di scussion O The Rel evant Terns [0022]
Thr oughout the present disclosure relevant terns are
to be understood consistently with their typica
neanlngs establlshed |n the relevant art i.e. the art



sodi um starch gl ycol ate, and starch. [0027] Bi nders,
as used herein, refer to one or nore of
wore@ro8s3yst al | i ne cel | ul ose, hydroxymet hyl cel pait/osS®p6/037057
hydr oxypr opyl cel | ul ose, and pol yvi nyl pyrrol i done.
[0028] Fillers, as used herein, refer to one or nore
of cal ci um carbonate, cal ci um phosphate, dibasic
cal ci um phosphate, tribasic calciumsulfate, calcium
car boxynet hyl cel | ul ose, cellul ose, dextrin

[@z&q vat i ¥&Senndeh :%kdhfergﬁéﬁ $OWE38 filHEL&S Bpord ﬁ%;«; 8lposure to

ose, magnesi u car onate rragneS| umoxid
PR qnttrHGF may betlogkadi hYsplrfmdQI@saédect@rcbll 1gmwth sttedrac tPirfenidone

n??g' ga 9 g‘?lﬁ ﬁ%at%? @? n%délx%)dn}é&% Clr)rlg rggg]o}ltpa P ngl\% deg%al fibroblast

colhgag.ate, ethyl oleate, et hyI | aur eat e, gI ycerin,

| yceryl palmtostearate, h enat ed \Y, bl e oi
[ﬁ?ﬁéﬁesn uRoKpRn cl W%L%%qe%ﬁ%? ig Pl‘?é one have been
cQﬁ’élﬁé‘xﬁ Rithe thg e abdtic §ﬁ@ﬂt§&s@ﬁl@é ﬁ?‘fh% alab%%éﬁ%in@él!é’ Yilot open
fate, sodium stearyl, sorbitol, stearic acid, talc,

Chmdalzcnmls “sthemlamexﬁms Ohvechss whdertaken with patentesificted with
pgﬁ% en(rg%b%sg {Il s‘%’se %Fem% cﬁé—lﬁ(ﬁ{cg{l gﬁl%%@ﬁ&bﬁ? ?(!118@%?11118 pulmonary

or carr

fibEexih §d16rodd=rﬁ1aomﬁl plﬂﬂnOﬁhryfﬁbtqsmp amblt]d:rmanskyn&dﬁk(ﬁyndrome
gel atin. r sw{_ bl e matri x substances such as

@?QFH§§H¥’ MENAEK{INES- cheni cal s having gel atin-1ike

[BdGBper t | BRe HMNCAPEritdSS tbribendRMI k@B bk Quihg fiRMirstaRdhths on
capSul es according to alternative enbodi nents of this

pitfenidaps incdudeflgeBiefiomipdncidenca g erughs. apdiictipp Mefpplesepigoxygen
SRR ol S, dMn  SRAGRE U Bfb ARGRSeRigE, 90

ncentratrons of pirfenidohe over "ti me
aagliomeon hcaripnlmanafeeresumptidrhel nvealaity vasks) dody wbigb‘oghm and

conc rati on shown e cur hat

sta oD hE BRsan EonOR P EeT S Sehotts FRT AT Svsry
shirbBetry, 0988 diffiEi¥n (PSCOFSdwhanield) if dgf dasgd. Hdweret,iafter 4 to 6
that it takes for p| rf eni done b] ood concent rat |1ﬁ1r11$ h*ngtlon

m@élégrpnt miendencinkbition @ blegsamm T fyrfhey detgdorgtenyin
i ?iél%ﬁ%ﬁ% ﬂhﬁfl&fa?y ERctidrelts, Wtal éb@ﬁcﬁyt (I\/f@} k&@Shd &ffusmg caflpamty

bl'ood ‘concentration to ine to one-
of thetlhveg fmxanbumﬂoevzeﬂe (IPIO@)@B] Tiest bvﬁr@li Qlesiery afiIs, Compalfe favorably

P RSy Vo SRS LS BY [AELPhe, ILITRAOK IetsCas 51,

1983 GN$ESthe fspcﬁlte@ﬁbﬁs recdvary i piepts (ﬁd)ur:lble&tljadin-fasiluced pulmonary
pirfeni, d%aﬁ in animal or human subject. Reported
PORURORIES }éts'ia%e Qs On Pirfeni done [0036] Sever al

MB.C O [ c 6t 431 (WEH JR%r. Med)WBRB1E VDR 20D S IBAYEvE @Ederibed an
report ed, |ncludu@$bone in heal thy adult mal'es

ek @xderatelt reme ¢ R0 nalypelanvmpgerhiagessn patigs with idiopathic

AL PRle o e Lk BORPhRRa, GRml) e g i

ﬁhgeﬂ&?s%nd%ﬁmﬂc&@fo&nha%dmﬁmﬂla@a&aasedI’m;y groveth, factors (bFGF, PDGF,
Rt Sk LA SRl ST o one.

da Kin slb@epabskial\df pT@ém&café&n MdePfﬁxﬁﬂH@ﬂﬁlcllﬁcalm}dadvanced
lzum T, 200 en Label Conpassionate Use
bysigp pTostaie mertraphy KBBH, neanganesaus @brpug @r%qﬁg@nwtpﬁthe male

p%%e’ﬁ@h @gt‘%@&ﬁ&{%&é}%ﬁgﬁgg zfuﬂc%%ﬁ ﬁ%@elﬁerﬁﬁﬁi&% _l_Jectlve
cTisanaoiAfter etkirg qralgﬁﬂ&udmubd: fre@leniainal) bleddso u@sney why ed
Trial of Pirfenidone in Patients with Idiopathic

Pul monary F| brosis, AmJ Respl r Git Care Med.

hereafter Shlonogl Phase 11").[0037] Schm dt 1974
exanmi ned the phar macoki neti c3° of singl e dose

pi rfenidone. Pirfeni done was adm nistered orally to 10
heal t hy adult mal es at doses of 100, 200, and 400 ng.
On day 1, a single dose of 100 ng was given to each
subject Ch day 3 a S|ngle dose of 200 ng was glven
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Phase Il used pirfenidone tablets that included

certain pharmaceutically acceptabl e excipients For
we@x@mpsss15 t he drug product used in Shionogi Phe&BEUS1006/037057

was fornul ated as conpressed, coated tablets of 200 ngy

of pirfenidone. Shionogi Phase Il tablets included

phar maceutically acceptable excipients. Figure 2 is a

table listing the ingredients of the Shionogi Phase |

tablets and the quantities of each ingredient. As

agtebirated, hed natwria ratsl etewased2 85 anrﬁherqﬁlombpemhnﬂQﬂbpml a@hcations

us amounts. of .di sinteqratar,. filler, . binde
A ronife SRSl el s B R S Mt kit ity I R vented
reQeichtgof thbRelbidk as ob@tv@ﬂﬁn @fo-yae foddinondh tHAsEnts.! Each of
Q041] One addltlona

abl ef, 96. 4
S AR PR PO Ty OREED S esherab i e rosthsgir sisb surgery
Bffedi@ite ﬂ%nﬁﬁke%@ﬁl%ha %@glan GRASRI 18G4 1d Qefﬁod%e or remove keloids,
pi rfeni done. Ten human vol unteers were inc d R
redics ostemw/e degmal Scars, and esnavkoe tesgamahe cmxgmsmres f bfpetifiphic

P PR WPl GGG RS ERE Sl B uic ot

qwmma@mugemuﬂMﬁmnmentrat|on mas measured to be 5. 57
hour, /m.. Figure 3 is a

, t
[@&93; uﬁﬁgw? Plélﬁt %V&Stl%tl@tssm@%toth roriradledReatocel ﬂ@m&nﬁ .agd
opbh el tA8ls %B&B’ﬂbmdn@@até@ﬁﬂaf@iﬁbﬁ%ﬁé’@;&h& fan ﬁﬁ%ﬁv g+@v el

was reached between one and three hours.
cropipteciiyg aefiang.uilhe elbserved Bide 2ffects aftq opal alménist@éips wees relatively

&%@@ﬁ#? ggtlﬂg lIl%‘.E] %Q bﬂ%ﬁ%ﬁs&&l&%ﬁgﬁes é) asF:ré%]us aﬁ&lr SC I'CaCthI’lS

hawebdeactporiedg, it is generally known t hat tablet

| atj ons per en (.t.ions of nonp-
O oo ety Rt T e i Cotsrtiguve actviy of
pirtiIsdons 086 caRERE6Iallhtonlf ate REJAENtASRrOhat b hdhiRistered
However, the addition of non-APl ingredients may limt

apeoadingin eartair enpimdiments plethisidisclogus te lpatwetiensysuffsring Som the
ﬂgﬁgﬁﬁégmg&%ﬂylatlons tend to facilitate the inclusion
high percentage of APl with no or |ess non-API

[@Qﬂﬂ) onent)sCenBapNaivess Ssenasindvoniasr retapmlngsremﬂtmg malt1p1e

sHBIoRS P Py 8ot Bolints P a0 mgloniD e Rgls bl

mag etdal antas @t uxffbmoﬁx 6f tht eSS badt&ia AlentBAMN“dutiR&une”
d %ﬁnt|$%5 capsul e formul ati ons_are often adopted.
{6

5080 Ui AN, EOAiTokE Pghingofon, bicin edeme,
Pﬁﬂdiﬁs@ﬂ"s ggﬂtﬁmﬁ@ MWiZRG IR §disBse ra?rﬂ%ttcﬁ')%ct lgtegp{l‘gﬁe&%g &/ﬁt@f and

exci pi ents. The present disclosure provi

bpin panspsinmeor sapsibe; f or mul ation with certain

@ﬁ@ mac ety o] Accordln

L enbe§i1\r/1rg%¥l ,Oyil%%ga? ﬁé}?ﬁ J():Igepssr U&?%ll‘#ﬁ? s tﬁau[néa- aiced
antlatésh hrehritfs cabded iblyiangicadia mfagmua u@twgaame kief@initfs, and,

res anses . i n human sybj ects. not her enbodlnent
% i%eé hﬁ&ﬂgeapwaﬁdtsa?f%% ?L}@Itgawél gpdistis mojespes as
wends pﬂmmrml QWeRhédidad plelshctea r RS e manufacturing

ocess 0044] This capsule formulati on includes
8l 400 i upnetaensdremesCratcrdulfoespinplony dislces sywhdthg, asthma,

aﬁé‘fn%lgﬁﬁlﬁﬁ s et Ol et S ol Bl Ser s P
aikl 1686 atoitideas; capsul e is disintegrator, 2-30%is

bi nder, 2- 30%is filler, and 0.3-0.8%is |ubricant.
As described in the beginning of this Detail ed
Description, a nultitude of substances nmay be suitably
i ncluded as disintegrator, binder, filler, and

| ubricant. One exanple is to.,use nagnesi um stearate as
| ubricant, mcrocrystalline cellul ose as binder, and
croscarnel |l ose as disintegrator. In a particular

enbodi ment, the capsule fornulation further includes
povi done. By wei ght povi done may constitute 1-4% of
the capsule [0045] The capsule sheII nay be nade of

— I o
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be included, without materially alter the outcone of
t he manuf acturing. [0049] An exenplary conposition of

wo b@7883iEni done/ exci pi ent formul ati oncont ai ni PGI/US2006/037057
capsul es that was prepared and tested is provided in
Figure 6. A representative batch of the
pi r f eni done/ exci pi ent fornul ati on was prepared using
routine wet formul ati on nmethods to conbi ne the
conmponents listed in Figure 7. [0050] Pharmnmacokinetic
[8074]i es @Sﬁtmcﬁmmmdogm, mﬂemmatdrgem BRRSyRAPEYs: &ﬁd(ﬁf)xemla

h sent di.sc ure r st s depi cte
el Padipig, scpuc {&Og?‘a%féﬂ 8193&#@%&8% G0 ek ARy Mamoghasic
sthldcﬂ{ répeﬁﬁsmmmﬁlﬁry lof 418 o@fny&d}@dhﬁﬁlt ﬁlehﬁal‘w&m I\Qﬁfaﬁon injury,
adm |s ered singl e dose .of the 267 ny pi rf eni done

ECaH: eF‘B‘i‘lr?{iiPﬁl@'P‘bﬁr Q?Flﬁlsmguw@ns% eqyieophdligreranuleima, gliabetic

Bty & APy sAtenBe 1 sent four different

8r oupsaﬁtygf zulrajséc?sc %ué lg’t sjeects B fasted

[ Qﬁ] ect s Sbadtrosintestasil elymldcmlw §tcémésﬂ1se@sd eltesitibg editss; and liver
{ﬁﬁmgxﬁ Lect W th anataci d adm ni st ered. [0051]

n ano IPrBcoki neti ¢ study, two groups of hunan
[Gmhﬂectsép@mngmﬁanwangﬁhmere i ncl uded, each having 13
aﬂQﬁects %Fe group G?ou recelved no _antaci d,

e thEY e p Slbf?ﬂp Pyt vcfipiiéenidone lbF aapstise
88ul b nlf ﬁﬁ@ﬁbé@ﬁf‘ﬁscﬁé’ﬁ?@ﬂn@y HOLAIHinRtdr éH‘ac%rdﬁléch lofhep WAS

given to each subject. Figure 5 1s a tab umar | zi ng
enthedingantd to itieef rRIKens Fuféesing Gronbe Hollpvdug dis¢:Geaysspilmonary fibrosis,

Pl gl UGS S B SRTBOOLLS ot
seigipal fdtesintd, iaeﬂlg)mg&)sta(eatypamppby(inﬁah@ln& drtéBodcldrékis, dermal
creasﬁ?ln each of . Goups | and Il1) for these

f%&%?%ﬁ% OreRSRY EPISPAYS capsul es t han what was report ed

[0ov8Pchmi His (hDé4ndAMood ﬁlaa{h% Qtes%hgﬁbﬁ lsﬁ&mﬁé éé<a¥H %d da a, while
(i.ncreased by about two- i n"each of G ou

HFqlﬁathé XS cmhorimants, a@cﬁh‘fealhy i Wiy efalbestrtien arhiaaﬂre mbtantended
r u

t%’%lzl}t tg@?el{rfr(r)gg eﬁéfr??d?’fa‘xla% ggﬁ%?éen%}o\élﬁ% S/ %ﬁll.%%e?enc?gg gedglrerem for

agyreeRsEn dre'Bmeﬁcrﬁyahd onth‘eglhmorpdraued by refarpar. Ndripusklidhges and

. rof.e n_Sc 2] These resu ti K.
AR BAORERE e oot R rure S e et e Sifled Btisan
fiondiihe dbLrigtigh AldaagechnaisadmRldin And s ard dbhsﬁlé}@d part of the
g?rfenld ne capsules Wi th exci pients accordi ng tothe

Fsembogdincafsd fug diselgigequent | y, these capsul es are
capabl e of sustaining prolonged therapeutic actions in
a patient. Therefore, conpared to the capsul es w thout
exci pients, as what were used in Schmdt 1974, the
capsule formulation with the excipients may be
advant ageously adm nistered to a patient in need,
thereby eliciting desirabl e pharnacokinetic responses
in the patient. Wiilst such desirable PK responses are
surprising results, it is conceivable that binders
such as mcrocrystalline cellul ose or povidone
favorably interact with the am de carbonyl group of
pirfenidone formng a transient conplex which may then
di ssociate, resulting in a slow build-up in the plasm
concentration of pirfenidone, or a slow decline or
cl earance in the plasma concentration. [0053] Based on
the longer Tmax and T 2, a sinplified dosing reginen,
e.g., changing fromthree tines a day to tw ce a day,
may be inplenented, which is likely to result in
greater patient conpliance. In addition, higher Cnax
val ues suggest that daily d gages may be reduced
wi thout altering the therapeutic effects of
pi rfenidone. A reduced daily dosage nay lead to
reduction or elimnation of toxicity and ot her adverse
effects of the drug. [0054] In addition to the

________________



di ssolution of at |east, or at |east about 80% 85%

90% 91% 92% 93% 94% 95% 96% 97% 98% 99% or
wOoe0e/038315 t he pirfenidone in the capsul es provPdEUS2006/037057

herein. Any of a variety of dissolution nethods

provi ded herein or otherw se known in the art can be

perfornmed to determne the stability of capsul es and

pi rf eni done/ exci pi ent fornmul ati ons. For exanpl e,

di ssolution can be determ ned according to the

phar macopoei al' di ssol uti on net hod specified in USP29.
W6t Fharstmbisi ty of the capsul es and

pi r f eni done/ exci pi ent fornul ations provided herein is

demonstrated in the results presented in Figure 8. The

267 plrfenl one ca sul fornu

stordd For SpHTAE TTRrRpRPEd i (ErEen of Srii Bhenyt

2c§ 1861, WB&@rﬁdam fafmdcehtadal ﬁﬁmhlaﬁbﬂbémlms%m@ vagight, 5-30%
%relatlve hum dity, .and 400C and 75%rel ativ

o pharanaegpticpisifcepteble Msicntnard 1 %%%Oﬁénﬂhﬂolnpltﬁm FélH)-
pgﬂgg%,l e and pirfeni done/ exci pient fornuations at 250C
0% rel ative hum di ty, 300C and 65%rel ative
hum dity did not appreciably change over the duration
of t IRe 18 The pasulsex cloim LTieerdinssid| aseipsntsePMpRae ergyynee
[ nmuati ons at 400C and 75%
ﬂa tro; ﬁn981g1 {11?8%& ag&ﬁf% célg“{pr eci ably change over the
| niti aI 12 month period. The dissolution anal ysis was
per f 3t med The capsdiervg claon ﬂh‘ehfprhmrsnﬁcqueglatormmsa Pheer more

(&th‘)d > %gfs Clgli})ll c\grlétj)ﬁfla carsoox @&&?z{l@g I(c)%llu(lfs%él})% }ollmd

silfcoh abﬁidep tidbdith 611030 sttt @Gspoﬁs]dis‘)ﬁ)e ghmwmagmeﬁumwimnﬁmm
the lev inmpurities in each Iat|

sa@@t@r W%Q@C%VOWE@%WSPW@%@% jurp 2 S siltituted
S S?’bl%ﬁ vIREIIOR, & RBIAKREFIIPHN 1b9rr@1dﬂﬂn& hgad}oxvyﬁspylceuulose

content, as determ ned by theKarl  Fi scher
snémhmﬂarcloglymlatebmd setime point (400C, 75% RH at 18
nont hs) rerml ned bel ow 2% and the noisture content of
al |l sanpl ho %
all samlq fbg@lagﬁ %a%gméitéhg\'lglgeg%ﬁm%séhh@& @bre of
mucrdca{stadume:ellmlowhhdrswmtbyl celuldsss bydroxigdomjccHploss, and

Eyv gp O@gg reci abl e degradati on over the 18 nonth

Pp? e 1% In addition to the specific fornul ation
provi ded herein in Figure 6, further formnulations
cont enpl atTéd ch;csuEi af chiire 2pwherictbesdidi filleFs cunpeis® anamdmgm of

G Dbt PG RO BB FTE PBL R b ol

seand] dal@ia c%@xﬁh&ﬁﬂc&m‘l&lﬂ JBulers] dattefesd i &gl Ql%ﬁtrose fructose,
These net hods conpri se adm ni sterl ng the

lastitolplagtase; MeEgAESHIR CHEORAS IASPeRiHB OBidsnitiel grltpdaxdins,
froma fibrotic

I@%ngégﬁ%&g%%ﬁg&é%¥ g%g%%{%}}ég(gdl sorder. The dosing

may be tw ce or three times daily, with one or nore

c aps 6l es P chpsubpkad claiw Cowliena seis! labyirentsi conipaips gne or more of

Lren t d
B PORT BN S b Gl A B e P PR
Iafgeatitedvpetableailp alapestunpodie, neagneshah yidarace, araimmgal poloxamer,
ot her t s the patient’ nogr aphi ¢ . R
BT Jenrcate, PR gﬁﬂ@é is(ujﬁffte%ﬁ%%@eﬁﬁ@wlcsoe%‘r% {75 gcid:
ARG SRASE AL 0gNOSi s. For exanple, a child or a
seni or person may be given a | ower amount daily than
that given to an ordinary adult. [0059] The
anti-fibrotic activity of pirfenidone is denonstrated
inin vivo animal fibrosis nodels, as well as in vitro
cell culture studies with huddn or animal |ung
fibroblasts, dermal fibroblasts, and fibroblast-Iike
cells. Those data indicates that pirfenidone my be an
effective agent for preventing and treating
post surglcal adheS|ons nyocardlal flbr03|s ~renal
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fibrotic lesion's may be aneliorated by the reduction
or renoval of the fibrotic Iesion foll ow ng

w@reo7ess3dbne treatment. Apparently organ and tPEEUS2006/037057
function can be restored, even after the presence of
fibrosis for several years. \Wen given i medi ately
after an insult, such as trauma, infection, or ‘
allergy, to a tissue, pirfenidone also may prevent

formati on_of excessive scar tissue, or fibrotic

| esi éns, &hricapps ohelpim 2.ovkarein hy etght said disindeeratonis 2-10%,
€ | | 8&SUgHo, [ i.f £ eni y cause

O P2k saR bl s AR IR BT 55

phagocytic action of local fibroblasts. This has been

obsefved Bl eapsutt nbelaiom2.ofhandis saifl extipights Setiter oomapride

pl)HH&et. i ssue under the |ight mcroscope from dogs,

m'ce, rats, and hansters with pul nonary fibrosis

treated with pirfenidone, and al so through the

el ec®r on Therapgilephdaiof 8,histeh byineidht s bbddenedt 114969

ti ssue taken from hansters with experinentally-induced

asbegt osi.s, t hat were treated.wi.th pirfenidone

or 10 ar Tt BB Sad SRS e el R RER B0 miy
netiyl-$-phamncil i pyrilymgphocyt es occurred. [ 0064] The
enhanced proliferation of WB 8 fibroblasts upon in

vitrp, exposur.e or. bFGF . be bl ocked by .

pirf Phi d éneéla‘if‘;@r F%@Ial ﬁb@?tl-fvﬁog& B SYMPPE SAmeRistering the
capdyle al slainh N6 Dpitidnhsufedhp Blom RALEKHE:HE L&RIdM. col | agen

output in lung and der maF fibroblast cultures. [0065]

The man_clinjcal findings after treatnent wth

pi r f &ni doht e it bl Siheteansaidiipmgtie pendition is one of
pélitohark itk Qd, Gerlit §BERisORRGRY BBk, EdiSa) %%51%}6?5%, coronary

aninmals. Pilot open clinical trrals with ora
regiepgsish peibprst-Ragisabashesionsder t aken with patients

afflicted with pul nonary asbestosis, bl eonycin-induced

pul mpnar yrifd rﬁétﬁﬁd §f c1hifl Pzp%Pﬂegq A }g[ﬁfﬁ%ﬁ%yfﬂbp({s%silsgne of
_scleroderma W th pul nbnary Tibrosis, an
1diemathemg o fibkosBymd FHemparshgiPadizk Syaddmley pul nonary

fibrosis. [0066] The clinical criteria for benefici al

res se [ b St nt hs . pirfenidone . .

i ncﬁ%ed ‘?eé’ %i%ﬁﬁﬁ?ﬁl{n aen cog ngﬂl@gﬂlé’has?at’l%tdsﬁgfﬂi%fmm a
diserdgrupgpliaediy sdid opyljaes, sad ticthetebingrisihg edigstding the capsule
Ofec:l(ér cli se .tdol grance, reduced dyspnea during exerci se,

AT P SRYEAYSY cor pul nonal e, resunption of nornal

daily tasks, body weight gain, and survival. During

t he tsar | yrheamithed offoldi AOIAGYerblineld Gfbkdses gam—gﬁgle &% or more of
Tﬁges{r X: rag spirometr or CO diffusion (DLCO showed

e el %ﬁl},l’%ﬁgr@é. Eowever, after 4 to 6 nonths
on pirfenidone, inhibition or blocking of further
det efisl Or Athie@ikthdd deNGm 1BNFhiR MRS HIGENGRL IR yltiple sclerosis,
ul monary function tests, vital capacity (VO, In t he
al@mlﬂﬁwﬁhmj, eapeie thipitisfandigdemhayng for car bon nonoxi de

(DLCO). These overall observations conpare favorably

W t 7t ho i : - - (e .

Rev..7Res g}% %%ﬁgd d}?70 1?3/111;6%1’@4,4 - géir\é%lfgg%g %glg}r}gér%%m{gr%l ©or
meyp it apsoles to snidpaiont tne gandretitnss & daynwherein the total intake of 5-

WCI Db | ced. pul monar unonitis (early stage
m%{lhﬁ?lggll%g L % Fg%)glﬂm%ﬁ? t %Zﬁtagte@lagl”?g AN Jour. Med., vol
317, 202-209, 1987) have descri bed an exagger at ed
rel ease of PDGF by al veol ar nmacrophages in patients
with idiopathic pulnonary fibrosis. The in vitro
denonstration of inhibition by pirfenidone of the
m t ogenesi s and enhanced foggrati on of col |l agen caused
by growmth factors (bFG, PDG, and TG~ Bl) may partly
explain the beneficial in vivo anti-fibrotic action of
pirfeni done. [0068] In an open pilot trial of
pirfenidone in older nmen with clinically advanced
beni gn prostate hypertrophy (BPH, non-cancerous

.. "




arthritis, arthritis caused by a mcrobial infection,
or by a parasite, tendonitis, and, arthritis induced
whgoomeskdenl products or drugs (including smal | PCT/US2006/037057
synthetic nolecules as well as purified natural or
synt hesi zed peptides or proteins); [0073] 3) Pul nonary
syndrones: acute adult respiratory distress syndrone,
asthma, allergic rhinitis, allergic conjunctivitis,
chroni c obstructive pul nonary di sease (COPD), and |ung
sar cbi-dosThe petbadipf dgimslis wbigiein saichentol aggire capsules are
| AR i ' ndromes: endot oxem a shock
asynérone,q@%% Fgﬁgﬁ%%kﬁxgraft-host di sease, allograft

vascul opat hy, henorrhagi ¢ shock, reperfusion injury of
t he btrai nlmrmethoteaff diiomi 8, whereiradaibeners maoradamticoare

R eral or dermal traumatic or contusion
a¢%?ﬁ%¥%%@%@%%ﬁﬁgﬂﬁ¥??@“@Péﬁﬁ|ona, di abetic nellitus

(type 1l), or system c |upus erythematosus; [0075] 5)

Gast2®- i nA esthodabr seatidp apeBnonarofibrotic chRBase comprising

l.cerative coliti and lLivey .inflammtory disorders,;

A9 &9 = Bfoah e odd ﬁ@ﬁ_ﬁeow %?%Pglrﬁg compgsg by weight 70-
9% 1oF B&ﬁethﬁﬁlsﬁ{énﬁﬂz—(ﬁ@-@ﬁdbné hit 280% ABhhtiab¥utRhlly acceptable

pirfeni done, the capsul'e fornulation of the present
CX¢tBsur e may be adnmini stered according to other

enbodi ments to treat patients suffering fromthe

f ol | oM Nga dhssQredBhprisinb b RRB N o B iRATS-mE @Y AbhQR1-3R5 ).

dyug-induce&%ISngringgsis, hegg??c f.bﬂgégggﬁ@ggﬁ?gggﬂ)
pyridone sndphakmbasirdcally asteptabtagxcipientsd vbsteonsid trpmilg is capable of

[ s, arterioscleroesis
stRRRAEL FclXPRIL SR ool R0Sse B ARUIRE SrhBotda | |
pltaambwkimede rspased id dhaiactchiee st snepirintdre fAp@irdds€in the Thpy

xanpl es gnd dat a, ile indicatj xenp)ary .
Vel B GaTRerE foa gl i%ﬁn@élﬁylweaﬂ-gf 1@&%&% Fonipining e
phﬁaﬁhadeﬁii@d]'@%dcdpﬁhblédﬂc%iﬁtn&e vari ous enbodi nents of the

present disclosure. references cited herein for

any reason, are specifically and entirely incorﬁorated
by rer er enc@SUgLPIBTSNG pa fHELIVE Aot Prathy o hghenvt-Ri(hHD)-
18800 RS m MHeBi DS UESptibld exB
p%ki?led arti san fr2n1tﬁg%dé?éggﬁg?gﬁgggggg%?%gﬂgnﬁwpdﬂeOf
suglaining nedasveabld pharmangkinktis resgpanse onspatisnt wheeeit sapdd  t he
' ' t f. t.his. disclosure I1S I
o BRI AT RERONEN bl SRS Rl dedaSe Mk Mg
valws goinadried to DEapSuleef Byshethyl-1ppteayl-2-( A1) piddopy tdilsiniag no
wherein said pharmaceutical formulation conprises, by
ﬁﬁﬁ?ﬂﬁ?&x@y§65§5$kﬁﬁﬁWﬁﬁE@uticalIy accept abl e
exci pients and 70-95% of 5-nethyl -1 -phenyl-2-(1H)~
pyr ixkone.Thé.cagdute cranstl 28 @02CkEdrsn the HRi&itNcEMrike one or
excj pients conprise one or nore disintegrators, -

meyie shigdntggratory, bwders, flicas, apd beisais. 3. The capsul e of
claim 2, wherein said disintegrators conprise one or
nor 40 aGRCaRAR of cHMifli DSwhERINGhBRGAERORARBr comprise
car boxnet hyl cel | ul ose, cellul ose, clays, coll oi

pogidopeon di oxi de, croscarnel | ose sodi um crospovi done,
guns, magnesi um al um nium silicate, nethylcellul ose,
pol agrili ' : b L §: i
Ry crokypromy o auag #elR 2aRHAR, Spmpfitf UBShdth e

cap®ily ef disitnpdir ordl2itd e petidny dufboringriomy baiébondittee, sodi um
starch glycolate, and starch. 4. The capsule of claim
2, wherein said binders conprise one or nore of
m crocrystalline cellulose, hydroxynethyl cellul ose,
hydr oxypr opyl cel | ul ose, and pol yvi nyl pyrrolidone. 5.
The capsule of claim2, wherein said fillers conprise
one or nore of cal cium carbonate, cal ci um phosphate,
di basi ¢ cal ci um phosphate, tribasic cal ciumsulfate,
cal ci um car boxymet hyl cel | ul ose, cellul ose, dextrates,
dextrin, dextrose, fructose, lactitol, |actose,
magnesi um car bonat e, magnesi um oxi de, matitol,
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of claiml to said patient. 15. The nethod of claim

14, wherein said cytokines conprise one or nore of
wqabib7a3s3T-- Bl , bFGF, PDG-, and EGF. 16. The ne¢hos82008/037057

claim15, wherein said disorder is one of nultiple

sclerosis, arthritis, asthma, chronic rhinitis, and

edema. 17. The nethod of claim 11 or 14, further

conpri sing adm nistering one or nore said capsules to

said patient one or nore tines a day, wherein the

t ot a26.i nt Bieemethodef alamRf, wherginesayd fitrotit edndityaniislomeofi s

t lea 120 day. 18,.. T net.,hod.of cl.ai,m 17
oitiop oot Rafe SRR &haiad BhiolS GRie Aot iogy
rebtefogig bh®pdst-kinigival alhedyns. 19. The met hod of cl ai m 18,

wherein said one or nore capsules are admnistered to

t he tiept thre I, Mes ay. 20, A neth for,
Lt et f ng PO arJAR 25 S GHUR Ry SoHRS S et
idashabid SuiiRoha§ foosds aHeRbnskiPualk3gngdh@. condition a
capsul e conprising by weight 70- 95% of
5-nmet hyl -1 -rhenyl - 2- (I H) - pyri done and 5-30% of .
pharffaceut ieqdfonmbbfingsclorslicyiosties in ppationl guffsdrg gom a
SR thediftgd Bardh f S h¥iBo@PRHM s administering the capsule of claim 21
5- et hyl - 1- phenyl - 2- (1H)- pyridohe and
opRdpsaide@ati¢ndal | y accept abl e exci pi ents, wherein said
capsule is capable of sustaining a neasurable _
phar SOk MEhéod SERARSR, WAcRAPald Rbiind1BhEHT. S more of
pharmacoki neti c response’i s characteri ze a one or
TNbBrag TIGH-BlL, biGFeBBE6F] mdtE@F.T1 ax val ues conpared to a
capsul e of 5-methyl- |-phenyl-2-(lH)-pyridone
cont g ni N NRROALIBEE Y, %v%'er'e}/% &&f«%&&ﬁé}' i§ oﬁxgélﬁﬁl‘aﬂfe%clerosis,
22. capsul e conprising’an erfective arount 0o

arfritB] dxyHimd, chilvaitythin?is( adddempyr i done and

pharmaceutically acceptabl e exci pients, wherein said

capsyl e i.s _capabl e. of. sust ai ni a. hneasur.abl e .

hor HhcoldanPEos efimeb St Bon el AR iR Plegmas or10%
sl BB GORI2584, sid THISPIO NS5 %, 9né bad adkeahtd€034y8%. one or
nore fold increase in the AUC val ues conpared to a

Contatni ngrTBe BN B PaR s e R S Bt o
stéble fobRL1aRABYh&R claim 2 1 or 22, wherein the

exci pients conprise one or nore disintegrators,

bi nders, fillers, and lubricants, 24. The capsul e of
cl ai - 22, ThgestBothok phimedle pbpisit wid capste anf&aﬁgfw@élaﬂon are

stRY QP Rast 3B mAtBL At &Y atldse@LADE0R rélh@\req{uinﬁdit}gf

condition, conprising admnistering the capsule
claim2 1 or 22 to a patient suffering fromsaid

condi4 i onl'gnetipdoirmbainot?, vhersiniaid capsuloied wichfosmplgtion are
. : o . ¢ hrosi.o
SPUBERHL RIS I R8s AR LIBBS Ay 5l
fibrosis, coronary restenosis, and post-surgical
adhei. onsThearethdhef alamhlo avhefeir saad pap2@le andh eaie formykitidn are

st PPt g b e PR 0 R P o MRIRRY o

for inhibiting actions of cytokines in a patient
suf 3.1 ndi'iferoethad off grod elaimedil-a, edhetdir thelyyabilipibfisaid capsule

thod c rising admnistering the capsule of claim?2
aﬂ%esa fgﬁmﬁgg@’a]is Gle%’&’f“in‘ré}}ri’]y 312@?11“ Awbifod of clai m 28,
wherei n said cytoki nes conprise one or nore of TNF-a,
TG--bl , bFGF, PDGF, and EGF. 30. The nethod of claim
29, wherein said disorder is one of nultiple i
sclerosis, arthritis, asthma, chronic rhinitis, and
edema. 31. The nethod of clai,m 1, wherein by weight
said disintegrator is 2-10% said binder is 2-25%
said filler is 2-25% and said lubricant is 0.3-0.8%
32. The nmethod of claim 1, wherein said capsul e and
said fornulation are stable for at |east 18 nonths.
33. The nethod of claim 32, wherein said capsul e and
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