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INHIBITORS OF BRUTON'S TYROSINE KINASE RELATED
APPLICATIONS [0001) This application claims benefit of U.S. Provisional
Application No. 60/826,720 entitled "INHIBITORS OF BRUTON'S
TYROSINE KINASE" filed September 22, 2006; and U.S. Provisional

Application No. 60/828,590 5 entitled "INHIBITORS OF BRUTON'S
TYROSINE KLNASE™RIEH ORESHePBY Y08, HtRBruAT &Fe herein

incorporated by reference. FligkDi @ TeE INVENNJON [00021 Described

roog1he!N alg co [B%%Q ds;,methods ofkmaking such compou 9%26,7%0 entitled “INHIBITORS
OEgarmaceutlca compositions and medicaments containing suc

fpothad, ARG of GS g Steh eatBotifts ditt SBrAEBRItTHE fry- 60/828.590
el TV EPIRERACHUR TR ro SHEORINESE S ABA CRG ROYNB UG TRE which are herein
intDiMENTHONFE0EO03] Bruton's tyrosine kinase (Btk), a member of the Tee

family of non-receptor tyrosine kinases, is a key signaling enzyme
expressed in all hematopoietitiah £ fypas iexaeptiPdyymphocytes and
[ongiural kijlesieal e &Bk-playso.an esarplialyaladrithe.BrealhSignallagiical compositions

2R ARV HRkING: G5 U TaGE, BRI GERRIOL(BGRASUTMANSN.IE c%é?ositions to inhibit

i dogvntstrgtam,|nt{acellular responses. [0004] Btk'is a key regulator of B-cell
lL?Jlati:-c\/%’l(\ﬂpo ent, activation, signaling, and survival (Kurosaki, Curr Op 1mm,

2000, 276-281; Schaeﬁ‘er:B ap:% (}S}g{l;]{\gv&)r%g%% IC%E 1\(IZ_)lij()I?[er]m 2000,

282-288). In addition, Btk 6Iays arole’ina num%er of other hematopoetic
(0B shrating parhivays 8y 2 mraibiice the Cedtar ¥ PEIR)-5i5er € toRie kinases, is a key
siggdieptorrredisted FNFanproduction irenaens fHageselgbréeeptoriiler cells. Bik plays
an(=eepsitan Ri:sigaaling.inMastsallsiipkibitienr of -fastAhQ 1k @peptotico2 &
dsighalingdnBdineagsymphoid cells, and collagen-stimulated platelet

regation, See, e.9...C. A, Jeffries, et.al., (2003),.Joyrnal ofBiological
o D S s G e S R R RO o
28 S AT B RN O RIBOX B 1 I 2 (2 B6A] 9b iR grR role in @ number
of BisidgivadrCtie palstepP 804 BY 1O 261140 LirQ s Aprs Silet) atdali(digg9)ptor-mediated TNF-o
prdoktinahoiBiojogical€ hemistme ah(R)) 1e46nt b6 andQuakiet &l F{LL88Y), apoptotic
m&ﬁﬂgﬁtBB!@%gYyn%%gi)cglils%ﬁ]elaﬂz%ezz%&w\ﬂéigle\/ a@,&%@ﬁ .!"M,Ve%NE,HQ I}éffrics, et al.,
4990] Reserbed hersin are, nipitors of Rryton g tyrosine dnase (Bk)..;

Also described herein are irreversible inhibitors of Btk. Further describe
Egrarrsvelsite inibitors B B4t forn 4 CoVARCRLBEIY Wit degsteina 240270
Vsl eeor Bk /ritheésgribeld e ard trte\fePsibiddishibitb 5 B9 ditier Fiology
8{egrasifie lkinases, wherein the other tyrosine kinases share homology with

Btk by having a cysteine residue (including a Cys 481 residue) that can

form a 30 covalent bond wEHMRAREVESITIINNEINRENSuch tyrosine
[ohkappses rrkeirefarrasl Ranein:as o Bk rosine Kinasa naySiene Homalegy W irreversible
inﬁﬂ%&r@o@%‘a{' P@%Jﬁ@!&%@r%ﬂ@&%ﬁe_ fx@ﬁb%‘tm%}%%&ﬂ&é!ﬁ%@d%%}{%&lp@m a cysteine
reé%glgllg%nﬁ.’ﬂy%g] gsrifboeﬁlu%m eS IQT%DGJEQ{S&EIKI%EQI% (I)rfj.h%]kgll't.oros 1llp .Epngsy,eqtrglennt}w other

of diseases (Incltding diseases wherein irreversible inhibition of’ Btk
YISPGSBS pTtiech SHRADY & ate ReKRs MYt e HIsEaE)y Fiiftrefue) that can form a
copreast itye o idr & phiairmBee it forrhbtatioridrathaineledd treirevBisibleine kinase
cybndibionf:Bika BhdEOD 6l CanmpatHtdss deserikedlzetain-ineludeithiosesthathods for
ush@V BN Suof i RRYHOE FREMEH A (A QUMM Bisc SO Milan (v Rivie inhibition of

s QIMula (). and Rharmaceylically, accepiable salls, SOVAESnESIE Srcal formutations
acids and, rodru}gis thereof. In cer%am embodiments, Isomers and

that,melud 5 ltor of B .
S G AT Brotectad o5 o compounds having a structure represented

(O8lany GPROHHH ) SIS PP B (C VEPF 6f AU DY e afecla 3
Foproidedr [BO6VL (M, enelaspectiiplovided frerdin sisvacompo it o prodrugs thereof. In
cefror BmblaiithhsFasmatland D)eis as folews: ok A to Mg ounds baving a structure represented by any

of Formula {A), Formula {B}, Formula (C), or Formutla (D), are also provided.

[6607] In one aspect, provided herein is a compound of Formula (D). Formula (D) is as follows:
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NN NNI Y \ZRs R8 R7 Formula (D) wherein: Lais CH1, 0, NH or S;
Ar is a substituted or unsubstituted aryl, or a susbstituted or unsubstituted
heteroaryl; 5 Y is an optionally substituted group selected from among
alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl; Z is
C(=0), OC(=0), NHC(=0), C(=9), S(O)WQS(O),, NHS(=0)" where xis 1 or
2; R7 and R8 are independently selected from among H, unsubstituted
C,-C4alkyl, substituted C,-C4alkyk Substituted C; C4heteroalkyl

substituted C2 C6heteroc cloa kyI ror R7 and R8 taken together form a
bond; R6 is H, substituted orwis stltuted C,-C4alkyl, substituted or
unsubstituted C,-C4heteroalkyl, Cy C6alkoxyalkyl, C,-Csalkylaminoalkyl,
substituted or unsubstituted C3-C6cygloalkyl;’substituted or 15
unsubstituted aryl, substituted or unsul5stityted C,-C8heterocycloalkyl,
substituted or unsubstituted heteroaryl, C-CAalkyl(@aryh,

w C4a|ky|(heteroaryl) C1-C4alkyl(C3-C8cycloalkyl), or C -C4alkyl(C2-
(E%F]eteroc cIo kyl); and pharmaceutically active metabolites, or
pharrree&litica ﬁﬁéﬁeptable solvates, pharmaceutically acceptable salts,
or phErficgeetiticlly wedepiileprodiigsitnetco 2bioeddtrsihny and
all of thiese mboedimehis:sdbstijuentsdcam bese gicefroimarmongkiromx@ocycloalkyl,
subset ofthendisied-alternatives. For example, in some embodiments, La
is CHJ, 1QC(06N5&(”8J)°RHF6(9(55‘Q?%5"§%§ b@(l%)o %Nfb)x]w&t&m% 2
jhl s R A S Tt L S
unsu arﬁ pf her ersBodim nts, At Is a ered aryl. in**"

some otﬁ%ﬁ“@ﬂ?ﬂ?ﬁ‘o‘?ﬁf@?ﬁ@mﬂ}‘yb ﬁh*éﬁgﬂ‘% §1§W®114H’§6%Wétléﬁtﬁ%6o‘ﬁéﬁ@?ﬂ%kﬂ

X is 2. Insyletiother:édmbodilme ms i EiigeC{=0) - CC{=0rMNHG{ 2018+ O)2,

OS(=0); catedstR(zm0); oin some other embodiments, Z is C(0), NHC(0), or

S(=0)2. agg%ga](,;pt@mmgggjgnents R3 and R8 are independently

selecéﬁd Hteéﬂgql! é]4 unsu su ﬁ(%%lttl gf(jylcsugstlmai |é¥)|1 WISt 4%?1}1% eé?—(?r(he?%ro |_y{Y G-

unsubstitu heteroa Substitut E‘d C1-C4heteroa

and R8 t‘éﬂ%&ﬂ*ye&aétﬁe?ﬂ?&%%”anﬁ%% SHRGRE OB ERBi i Wl gplivied o
R7 and REYSIPHERRYSHREIRE TaRer Foether frtar e rshall SOSOBEZT fsubstituted
some ennbodirrienits, RyierH), Substityiieckorryin SUHIStitutEE Goy TadddKy lor C;-Calkyi(Co-
substitutegl@fdinsshstituied C- C4heteroalkyl, Cl-Csalkoxyalkyl,

i) 1 et I cepiable salts, or
L e L

plta:]m&ﬁmﬁ% E5% Toauﬁ<y orC C4alkyl(C2- C4heterocycloa|kyl) In
[8%Hhe othier BB ﬁﬁ&ﬁﬁn%“??iﬁ’t SERTBSERS S8 "6 rUsa TSmEmees o 4 4Ry, of the
ligedogtimateds S unsithstined D i@mmstdroafityl, (T CBalkoksratikiyddiments, L, is O or NH.

nGet GralkapNEr+CRatkyl),, C,-C4alkyl(aryl), C- C4alkyl(heteroaryl),

1062»9P4a"§){|£[9§ Seseuieioalkil)s O LsnbediioilfedrbaNS iR euclaalinnbadygiAr is 2 6.
memberede arypgld slcmje otqlet embodiments, Ar is phenyl.

[0610] In some embodiments, x is 2. In yet other embodiments, £ is C(=0}, OC(=0), NHC{0), S(=0},,
08(=0),, or NHS(=0),. In some other embodiments, Z is C{(=0), NHC(=0), or $(=0)..

{0011} In some embodiments, Ry and Ry are independently selected from among H, unsubstituted C;-C, alkyl,
substituted C;-Cgalkyl, unsubstituted C,-Csheteroalkyl, and substituted C,-C heteroalkyl; or R; and Rg taken
together form a bond. In yet other embodiments, each of Ry and Ry is H; or Ry and Ry taken together form a bond.
[0612] In some embodiments, Ry is H, substituted or unsubstituted C,-Cyalkyl, substituted or unsubstituted C;-
Cyheteroalkyl, C;-Cgalkoxyalkyl, Ci-Cealkylaminoalky!, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, C)-Cyalkyi{arvl}, C;-Chaltkyl(heteroaryl), C;-Cialkyl{Cs-Ceeyeloalkyl), or Cy-Caalkyl{Cs-

Cgheterocycloalky!). In some other embodiments, R, is H, substituted or unsubstituted Cy-Cyalkyl, substituted or
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R6 is H, substituted or unsubstituted C1-C4alkyl, -CHz-O-(C,-C3alkyl),
-CH3-N(C,-C3alkyl)2, C,-C4alkyl(phenyl), or C,-C4alkyl(5- or
6-membered heteroaryl). In yet other embodiments, R6 is H, substituted
or unsubstituted C 5 C4alkyl, -CHc-O-(C,-C,alkyl),

ungtéﬁtl(x@d Balkvlamin @) c%k%fﬂ%}"&p '&%'M'J)N% g‘}f"' Iyl &?_alkyf e,

Cal 1e0re%§(§ ?@/c Oal ei[no egts ¢ sub S|uelor bodi
i %m?ﬂ li g g@fl_] (? %é:ézﬂ(% - 1? erﬁteoa&géwit other embodiments,
R &mm f?rféﬁwb?ﬂ“@d CHA ST bre b eretF AR o Rty (dheny). or
CroryN-atomsherQrt@dalkyl(5t dhéameribered et rooyioleaticyhsubstituted C)-
ceontaining 1cpc2iNiatoms): [0QL3kHnspme amnenae Rt , X ASKaINs- or 6-membered
11999@9311%( Substituied.gr Q&léﬁ’: e, l@ﬁﬁﬂ:ﬁ%?&ﬂl@ggd%k? a%% e&%aUQ(tL églkyl) -CHa-

C et clo n embodiments, Y is an optio
R oL e e S
Cegllod>- gy %”ﬁﬁ‘é’reﬁfﬁié’iﬁéeﬂoﬁ‘ﬂﬂﬂﬂﬁfkiﬂmﬁﬁlﬂi% o Nét""ﬁfl) 7-mem bered
[R&tkrocyllemiRy bR yEothe remilyodineiyisied fparsadpstio Aathesetestitteeeroalkyl,
cgioly selbcted fromkaimontC-Ooalepls, € «GCohatarnaloyditbed @foup selected from among
chanambereseyaiRalkyls-and.or a8 dnenbaied haterecyclaalkyybered heterocycloalkyl.
Iu%%%ﬁl@'&%cﬂd 91%11?5‘;N’ﬂt%m&mm?%m%tg}&egr}o%@e?ecg arﬁ'gr';;]tgﬂmllg 8 % lkol C-Csheteroalkyl,

5601,@%@ eerree C}/Cll%’? obr 6dr]nem eretlj heterocycloal X

contaming 1 R T ISR R B LR Oféa”%?l%lé)rzf glongs. Ingome other
e'?b?ﬁlgﬁﬁ% péﬁSC%qd%_quFm@fﬂa%lk\yii &g §r (’}ré {n@nb@fﬁdﬁ'{qﬁ@ﬁ,‘fj@a{léﬁ containing 1 or 2N
athatdroeycloeikiinring Y00 34 1-Anyrdombimation ofthe groups idescribedor 7-membered
rabayeadorthegdvarious variables is contemplated herein. It is understood

oy subﬂm%@m mwsms%g@m&% hnaev%gm%%gga p&&\@ﬁggmd herein. It i
a e of ordinary skill in.the a
an ers?ood% p tf) 1§uen?s aﬂ% sulg%tu cnﬁ atterg? ?h%/pth g%uélg‘snpgwg C}?ﬁ%é% f%n dpks)e]ected by one of

compounds that are chemically stabie an e syn
°r€é’b%%alﬁé‘s B KSR SOTRS A7, 8 e&‘ﬁ%%ﬁ"%é‘fdf&ﬁfﬁ%‘iéFé?’ﬁmf@@T@I technigues
kfl%ﬁ@’é%ﬁ%rﬁ\ﬁd@deh@r@lh@i@’a compound selected from among:

[081§B- (4-amimoxBe(4 pplvélhOxyphenyhHitdpy razalo 34 lpyrimidin-l-yl) piperid

1B NN O P 2180l e (GOMPRLRF 3 ) dpyrimidin-1-yi piperidin-1-yi prop -2-en-1-one (Compound
4)(@) Ir(3: &f‘aﬁﬂH@Qﬁ;&%&ﬂ%@a‘?&%@f‘ﬁﬂé@lJﬁ PyfagRlalS4:gllpyrimidindyhpin ..

r|d|n |- ) - o
“; o S SR e Ay B REES lteri
F%]%}‘Ifga f&w%éﬁé C%mﬁa%h&l-@j}cnoxyphenyl) iH- pyrazolo[‘% 4-d]pyrimidin-1-yl)piperidin~
B_U(’Bll{@ Amine-G<urphe 8o Xy piermyibe BHs pyrereibi®4-d]pyrimidinHedypipdn 1 -
yighiperdizyprope2yn-l-enectaanmacund 8)4s)-4-(4-amino-3-(4- -phenoxyphenyl)- | H-pyrazolo{3,4-
a1l amm@r&eéém&}gﬁ;%y%@x&dIiowraﬁ?ho(@arﬂmﬁdgy(@ IR shenyn)-11-
p#il&'ﬁ? %é]rj]ynmxj PIop-2-enslqng ér ne d N 1 1-((S)-3-(4-amino-3-(4-
)-4- p eny Bf ek

S -amino- é% P enox raz
pha‘j“ thah LR AR a%ftk*f hz/aBEfﬁH
anlnechyighGAOMﬁ@LBL@ng@}?MﬁHgﬁWU}ﬂ -yipiperidin-1-yl)prop-2-en-1-one (Compound 13); 1-
(Pyrézoto[SM4<cipyrdrmitin-y Hpyreolidindeylyprops2-enpiene (Gomgaund -one
(Cl&}oin«ﬁt))-%a(}zt@m{jﬂ&-&rﬁﬂoach -phenoxyphenyl}-1 H-pyrazolo[3.4-dlpyrimidin-1-ylipiperidin-1-y1)-4-
cRReDRxRRENYD: HspykazololR. fsnd]py“m'd'n I-yl)pyrrolid
[0511(;]1 y|)pr10p 12 ?EFQ a{s&aeﬁg%g%ncaj T?Fharmacezx 18T§2%l2183])>m ﬁlo-m v&hxch]}nc de a thm&ﬁ%l}ticaliy effective

amino-3- razol rim piperi
amgﬂ;xb?gzﬁ ?qéﬁlfi ofbaﬁé O(fé’(sﬁ?ﬁ‘@ﬂﬁf?f i%rimior a pharmaceut1ca11y acceptabl e salt, pharmaceutically
ac{ips pgaaligminnse@cphencoryphenytie loFpyrazolof By4ccpyrintie. In certain
errboghipipe dinekiyh)prop:2-enrtio nenéGampolpnehidAdaad acceptable diluent, excipient and/or
bikde)-1-(3-(4-amino-3-(4-phenoxyphenyl)-IH-pyrazolo[3,4- d]pyrimidin -l-yl)pip
oL W AmEMATIORY é&m%@f{'w%%fgl QPR TR 32 JORKE] Ihore

a urthera‘pect are provided pharmaceutical compaositions, which Include
BRSSP fé“ﬂtu%‘%ffl’“’"“f?&‘é it °%{:rﬁlo“l’ﬁﬁ O At RSBl 8‘"‘61‘dﬁﬂi}ebefrﬂi’épha”meum”y effective
de%&*ifﬁb‘ﬂ}ﬁﬁé H@?éﬁhveb?%wﬁéfﬁ?a&e@ﬁ@aw%éé s s gt amelioration of one or more

pharmaceutically active metabolite, pha3rmaceut|cally acceptable prodrug,

or pharmaceutically acceptable solvate. In certain embodiments,

compositions provided herein further include a pharmaceutically

acceptable diluent, excipient and/or binder. 40 [0017] Pharmaceutical

compositions formulated for administration by an appropriate route and
meance cnontainina effectivie conceantratinne of one nr Mmore Nnf the

f@:)-l -one {Compound 12); 1-{(R}-3-(4-
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in which tyrosine kinase activity is implicated, are provided. The effective
amounts and concentrations are effective for ameliorating any of the
symptoms of any of the diseases, disorders or conditions disclosed
herein. [0018] In certain embodiments, provided herein is a
R e RO R 8 Py O A e acivty. o
carrier, dil dilient. andior excipient. and iy one or more compounﬁsy Vigate ety

pE; ﬁy“ﬁf)‘%ﬁféfTﬁaﬁtﬁéyé%ﬁ%’}}fa‘f)‘?of\ﬁd’éﬂlﬁf@réiﬁ AR ethgas der‘fﬁ’-:'?éﬁﬁg ogs are effective

T andivegpeanniiristeringa eompd tndisprovithed triereimdifosofisdosed herein.

[@rbodimentsiprovided hereiniia emmethod.afinhibiingntbeiactvibiafe: 1) a
phySeRIRIKIRASR(S), c-suehias Bikaer e@lilyé}ﬁtmg]@ Hissass. gl%ﬂ@! pl%(flded herein.
{(fé@ﬂd't'orh] which.would henefit from.dr G btien, oL yrosine, 5&%%% (Ség UG ouna
pr v1dB§ herem atlen'%nbwglln%mtsm%!)l\{ ST mlgzlisngeramtﬁ F?t e patient vi

erapeutlca SRV BMBIN B T A2 R8P B hY B SH%F&?& iy of yroine inese(s),

SiEh A B tﬁéﬁ‘%ﬁﬁ st dimiseeutdilpaebishtatle eatfit Shaimbiiso gt allyine
kigetive nvbtaBdlite 2 piatmbiceitivathsacoeptable throdiaug, Oerapeatically effective amount of
atpharmadenticatly-acsepiabieisovaten]OQ2a) }ﬁc@ﬁ)@m{aﬁ%ﬂﬁﬁlﬁcw&\ﬂgﬁgwe metabolite,
pREREINIS NG LSO ﬁoﬁ%‘QI%MQ%L%FM&E%&&%@h'b't'ng Bruton's

[GMIZ)?SIne hll Qna aﬂe (a%;[é( t aCtIV (?:lt 11:;'(1) {Stilge EgeO?tng()errp Lof ﬁlgclgqe??}grelgll O!l%l?l[]tll’(l)gr Bruton’s
condition, w wouldl ene%‘1 from " mhibition d’foﬁru on's tyrosine Kin

VBt Seih E}k)f%“[ﬁb?ﬁ]’ﬁ BB BT prVIAge beert rom
nhbErAPe diimstsfettd i erhan. [0022] In some embodiments,

[06Bi pouhdsprevidéddareinmanedorallyadministe redin[0023) ihmother
roempbodiments Somnpaunds Aravided hawsinare usad £%&h§eigarmulati0n of

[B@ZEﬁ]edIC%m%@Iefrggom%nlan&lggntﬂ ;ngsc!@}g’ell(rllg%suesegg ey orm ?%gr]lefoa me({;c?ment for

i mbm dir pts com ounds Irowded erein are used ort ormulation 6

A ThediCamEnt Tor T IHBiSR°BF BTt inss 8%%%%@@{&3%&%@ used for the
forspyrgerY] ﬂﬁ?&@%@ﬁﬁ?ﬁ%ﬂb&é‘ﬂﬂ?@ﬂﬁaﬁaermmsaékﬁgqﬁ@ﬁlﬁaﬁmm a
g poundidrscd mpuositionohpharmaceaticalyl. acoeptable degivativer pharmaceutically
acthgrgofl providedrhe pein g hiehh siafiective far in hﬂﬂﬂﬂtﬁl@ M@Gmmﬂeme kinase(s), such
«sHHIOSHAE: KiD m&%m&ha@a&t@wm niReRackag mmﬁ%ﬁlédm@&% Igbel

(AR IpIGRIeS 2t 0. sompound o compsiion. ot pamacetticaly, .,
armaceutlcall active metabolite arma eUtI a

acceptable sal
pl%%“caéﬁ%ﬁ%‘fé Bk &%@SOB’F%R%?%&&&E&&’&W %te’e:%tﬁf&ﬁréﬁgamaf’é“tﬁ%ﬁﬁ such as Bik, are
Preiésd for inhibiting the activity of tyrosine kinase(s), such as Btk, are 25
[ogpivided. [002b}Hn anothemaspect aked mhﬂ@@ﬁ&dﬂm@ﬁiﬂ@m@ﬁs%smc kinase, a Brutont’s
ty@Mh%.g@h@n%ﬁHéo&% ﬁf@ﬁ@s@n@ﬁﬁg’&’c@q%f&tﬂ&ﬁol% g’rlcrg cov Q]%rﬁ? bou d to an inhibitor
ha 18”39'8 ,.Or a Btk tyrosine kinase cysteine homolog thereof covalently

bound’to an |nh|b|tor having the structure: L' Ar NH2ZNN N Y \'Rs/~-R
iireinn indicates the point of attachment between the inhibitor
0 tyrosine kinase. In a further embodiment, the inibitor is
y bound to a cysteine residue on the tyrosine kinase. [00261 In a
ther aspect, provided herein is a method for inhibiting Bruton's tyrosine
L@ln sémn a subject in need thereof by administering to the subject thereof

n')*posmon containing a therapeutically effective amount of at least

one cnmpourwl having the structure of any of Formula (A), Formula (B),

Formula C), br Formula (D). In some 4 embodiments, the subject in need

is sufferl g fr m an autoimmune disease, e. g., inflammatory bowel

disease® arthifis, Wipus, YNEUMatidearthritis opsariatiatarthetishe inhibitor and the
tyrosteoasthnitis ol s-lisease lﬂumﬂﬁiﬁﬂm&ﬂy déaxbﬁg%s.‘systemc residue on the tyrosine

kinase.

[8826] Ina further aspect, provided herein is a method for inhibiting Bruton’s tyrosine kinase in a subject in need
thereof by administering to the subject thereof a composition containing a therapeutically effective amount of at

least one compound having the structure of any of Formula (A), Formula (B), Formula (C), or Formula (D). In some

4
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myasthenia gravis, Hashimoto's thyroiditis, Ord's thyroiditis, Graves'
disease Sjogren's syndrome, multiple sclerosis, Guillain-B=6 syndrome,
acute disseminated encephalomyelitis, Addison's disease,
opsoclonus-myoclonus 5 syndrome ankylosing spondylitisis,

épmg}% poll id antlbgdsysff m )me, a lastic anemia, autoimmune

ectl nee t di
“hepatitis, coeliac dissase: pastufe S SYHEOME, Fcﬁoﬁlg?ﬁ%atory bowel disease,

a‘i‘H?SHB%k%yfﬁﬁéﬂ?&ﬁ{&‘?ﬁtfra*ﬂaﬁtféﬁ?éu?uﬁge%a@@w&émﬁamﬁmfmwnmPawms diabetes,
mehsthiagisTaRe tetsmsyrdrométisTakiayaseitiarterits dempoiakartenitiopwanitiple scierosis,
GailitolBanesiedhem alyticianamial MMpEeRekEsIgranMAtestS «RSORASISyoclonus
sAORRS @@mg\ﬁegr%uadﬁsb g%ﬁo%%ﬁs%m%m@% U Y SARN O Bmune hepatitis,

C{%S%%Igegr%;%%%plggezrsm:‘] Ot ZJ'[_(%) @nﬁlmen%%;[z ctanltt%fcsc%rco d(}e{ir{!‘] naéua%:[s scleroderma, primary

R s qé‘t@?&ﬁﬂﬁ‘ﬁﬁ%”é&ﬁ&‘ﬁibPF‘B?OGT%@&E%S &2, YAy g yeic anemia,
“ﬁé@tﬂfm@éﬁé@“%ﬁsﬁmﬁtmewym%@@mwwmshrarnefgsg,utyfbeamonomu
cflypersenditivityizlatieigic conjuneilvitissroatiergie vitinitisi.or atopic

[odenmatitise: [RO28hiaceralnembediments:hesubiectin need is SHifeiNG. .o sraf
vefxrsgmognhls@&@mmﬁg%){tghsggéa%mgngdn%)%tyhms aila ndl %E!Sérsté):Les h%fl’ tll?e’r%llc conjunctivitis,

ranchiglitis, bron hltls bursitis, cervicitis, chol%ngltls o olecyst IS, colitis,
allergi¢; rhins 1s T atopic derm
con| Gnctivi IS, 15 G satﬁls dacryoadenitis, dermatitis, dermatomyositis,
‘“8%?&eﬁh°§ﬂﬁ‘§ ‘“%‘h?fde%waﬂﬁg SR EFits BT R EvitSrosigs disease, ¢.¢. asthme,
apppidienAdy|fnsaripibliehyhiitiss. Pasclitis, Hibrositis) gasthitis;cgasiroemtetitisiitis, conjunctivitis,
cyR@patitispohicrad emitis Supptiatives | aRyagitisis nastitis Mamneitis, Ayeilisnterocolitis,
epMYRAAID LR YRS R RRIIE s QRRRIILS, ogﬁmltlsshe%t@dt!ﬁafg&%m suppurativa, laryngitis,

m @ﬂcﬁ%ﬁtﬁ 1?1’3 By pstlrrsly e“ sa I;g}ggfl eI’IEOI’]ItIS 1%19[18% (Pste]gg ofifis ancreatitis,
hlebitis, Pneumonltls neumonla E ctltls ros atltls pyelonep Fitis,
3

PR ARG S T St s ATE TP AR BRI . s
PYERSBIS A5 it sspansiislitiss POsOmpivitigio [OD 291 ifarteEiEmbeidinesitsis vasculits,
orthyigeibject in need is suffering from a cancer. In one embodiment, the

[ocANCer fisiar Brneainaraliferative: diseide Eufithg gdiffusedlarae @e‘%ﬁ“&odlment the cancer is a

B Iéémg%ﬁvef QJ&B}&H@E L}/ %m I’El&e ﬁ%ﬁﬂl%ﬁ%{&%@ t}ggy}}fc y)émB mc ymplmcymc

tic leukemia, B-ce ro oc tic Jeukemia, lymphoplasmacytic
S e B e S @ﬁ%&%ﬁgc ’
Wﬁﬁ% ge‘ﬁ‘rag‘rﬁ]é%w?ﬁ%mm% Bré%?ﬁ%%ewﬁﬁaw@méa%ﬂ%ﬁﬂrﬁaq@wa|
Pl Brectiymipshormenshodal nwiigimatronedd wetilymphdma meintte, oelltle ceil
lyiyimphomedizsmediastinghEhymic) ange.Bieeldanmp hema cintiayaselaldatgerusion
Iy Bl Iymh@mo@ﬂmém;@fziy@moLmara@%@on%@wmp Q%M%Hk%l@uw subject
is &rff{ay %%%%g % y'c%@e?%%%? is aQH%%@e%cg {n E)le sl &e%tr!;[isad 1tl1‘]ertg one of the above-

Aect is suffering from a cancer, an anti-cancer agent I1s administered 1o
met‘ﬁe suB°1“8?‘1’hd%13d9f‘%%m?8d8ﬁeé“o‘f“iﬁ%“ SBETE MRS C AP TS g Retein kinase
ﬂgéﬁi%a&nléﬁ&%%ﬁ@%?ﬁ%%@é}%dé}%?é%h IRRBHAP S rHBGA- SRIFPAREBAY 43-9006,
woprgten. kind$e+8@ signaling, e.g., U0126, PD98059, PD184352,
[0ds0] 363258040 ARRNY s 142886 SB232063:2PRA012RBAY- 43 2008, . g ., myocardial

inYOTRARRIRLQY k&@@é}gpa%m[%gbg]a @fgg&%&@mmﬁgm%@&ﬂ USSQAQJ&C Wrtocoronary

by;pagse gzslt%nsoylsa ﬂp %rt[)ggpmaart roam stro eb19 IS ISOI’ o e r? gcarg I?' I?farCt
angina pectoris, reocclusion aner angiop a’gt[Sc e ER i ayera! occlusive disorder,

p“%yﬁffﬂfpelrﬁ]%ﬂf‘?e"éé&?%f&??%ﬁ’f@?’%‘iﬁﬁocoronary bypass, restenosis after

0% tdeaferaryspypassidsiroke ransitotyoischamia 2aopenipheialsaiteriatinisiering to a

sutpeclusivetdisof derp35iputmnenag,: embelismiyerdeenMenowsthiamb 0stpound having

the[aglaal]elmwthem@g@;mmwdgoksmmdﬁ@f@%%f% BRHAG A, the

aut@;%%ﬁ%&‘d&%%‘?% %191){0%%‘00 1%@;nghe ail mmmu]necaﬁslgglsgg d thTesome embodiments, the

2 SOMpO: Jtlone%ourll a|n|nt abthe]r% eutlcally effective amount of ast
compound having " The stracture TRy Sie SrrtifL gy ﬁ’@ﬂﬁﬁ%“(‘ﬁﬁohﬁs) heumatoi
a“]F’(S‘Frﬁfﬂ%f“(@“lBinF6?‘ﬁ?€ﬂ‘§”(9)s‘1]r‘1 OHEREMbEHIrTERTitHE sudiiripRuesthenia gravis,
Haghigeesahigcedithrificlshhvandtihehrembiodim Sidty thesautoimmuiné: diseaseigliain-Barré
lupus. In some embodiments, the 40 autoimmune disease is inflammatory
bowel disease (including Crohn's disease and ulcerative colitis),
rheumatoid arthritis, psoriatic arthritis, osteoarthritis, Still's disease,
juvenile arthritis, lupus, diabetes, myasthenia gravis, Hashimoto's
thyroiditis, Ord's thyroiditis, Graves' disease Sj6gren's syndrome, multiple
crlarncice Criilllain-Rarre B evvndrome aciite dicceminatad
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spondylitisis, antiphospholipid antibody syndrome, aplastic anemia,

autoimmune hepatitis, coeliac disease, Goodpasture's syndrome,

idiopathic thrombocytopenic purpura, optic neuritis, scleroderma, primary

biliary cirrhosis, Reiter's syndrome, Takayasu's arteritis, temporal arteritis,
arm autmgpmune hemolxt %emla 5 W eners annulomffltoss

ome, acute disseminated enc o ease op OIS clonus syndrome, ankylosin,
%sorlaéls alopecia universalis SRS dS S5555 CHSFORIE TRg o yiosine

‘Wgﬁﬁf&n@ﬁﬂ*ﬁsp%%’ﬁtﬂﬁ@mwwﬁﬁt’éﬁ’ﬁﬁﬁlCéi}%ﬂﬁsa%é‘H?b’Pﬁ)bStﬁﬁﬁaCOﬁ‘l"‘C discase,
Coefergdesnmyadrony ilvodyniblre 082k in mrfurthetiaspect, sprovided hereirbisry
carlmaihetforiteatin g akatareimmuas candiir oidiseasedayhemolytic anemia,
v@é&éﬂéﬂ%ﬁﬁﬁ%&sﬁ subiget maaagghmaﬁpfs%gg MROSHIANGRHUAINNG Rutonomia,

the eutlc? ¥leﬁecyve amount of at least one g;p;)ound having the

stlr)l]?ctuorstleS 6? farn tla(l)fc Eé??nﬁ%o Aomﬁlgrrsﬁara?mﬁa ‘I%ovrurﬁ/ ula (C), or Formula (D).

P goie iLﬁhé‘iﬁiPB%ﬁ Rrerig I‘HSIHé?é’}%’?ﬁﬁiﬁ?ﬁﬁ%at&’&ﬁcﬁfﬁ%?ﬁ’l&m&f‘i S I
afprsiiRsiFos E disisddenwhihgprantationieraestisie, hapupinghoascchliorgyunt of at least one
chypehdiypersensitivity o altergitoconjunctivitisi: ale rgiowhititis; Bratepiv. In some
Semalitisn 0033 HRanflidhelaspact.promaed:he reindsanethnefes, wansfusion,

JiES@iQ}Q aninflammaton. Aiserse by Adminisied QQngcf}hﬁ%?ﬁ%‘iéﬂéﬁ%ﬁ%ﬁuns

dogreor aaﬁ?rﬁg]]gsogl;tuop containing a therg SPE&E”XP ective amount LAl i ering o o
? %t one C 8 ﬁavm ]h fnuc?ure ) ormu?av(iAgf TEO¥ rr] £

s‘(Bjct Wﬂiﬁri@? %Pmmmg\m)na A t%m@t@mb 61”&%%0% @f igeast one compound having
tipftantmatony disease ($)asttmia (Bhflammratory: bowek disdasentinchadingts. the
idiohpisdisease anchilcerativercoitis yjisappenaicid $;rile phasiisnd ulcerative colitis),

S QBCRIONHS, RFQ) rﬂ,@msmm ﬁ§HJ§m;§§ PHiGHIS LNAlRANGIHS, FRAURRY SIS, SRl Sonjunctivitis,

cys?p ;J»ucp gi%'/gelnﬂemt]s S;]I"Ela grgy%gz E!zséngeep[im 1ts|t|e§1tl{g:§rr ato?'lxg‘%ltglssbntenns enterocolitis,
encep alitis, endocar tIS en ometrltls enterl’us enteroco

e@&i&%&@ﬁ?é“‘é’ﬁi&ﬁﬁ%ﬂiﬁ% OpLsy Tt%a‘“’tfl‘Bi"o%ﬁ@e’&%ﬁM%’ata%ﬂ%dﬁ‘ﬁéﬁﬁ‘é“*’“ra“"a taryngitis,
TaEatitRsinaidvaetelifi e wupptirativaltfargigitscomes it e niitiStinynatigigtits,
payioc arditisitmyositisisneplhnitis, oephenitishioschitisjcasteptisnatitisproctitis, prostatitis,
ppaReipalilisn?Q, pasatitis speficarditis:iRertenitiSeHahary ngHiS: PIRUAtiSaginitis, vasculitis,
oPRigRitis, pneumonitis, pneumonia, proctitis, prostatitis, pyelonephritis,

&y |t|§ salpi |t|s sinusitis, stomatitis, s ovms tendonitis, tonsillitis,

el ST

eta NOtHTT as cct 1ded herem samet am cancer hdministering'to a subject in
IS, agln IS, \9asé)u?|¥|s or vu VItIS anoth}ér aspec {g !

EﬁWb"@Bﬁ R SRt o) ?Brﬂ?ﬁéaﬁﬁbege&%ﬁ@é}% oL AT SHG ety havine the
sisubject iny ridedntirereof eredriip dsitiorn Contahiving althe rapetntiodihent, the cancer is a B-
caffeqineranicuiat-of at deastiopescompewndhavingthe2bisirteture,obarytic
191&&55“&%%(@%15%% @e\(ﬁ)m:!: @[m%@d@h@y!: QE@% (Ql)lpilleQ.El%acytic

'%%%' {%‘? 1L, the cance obﬁu% B call proliferative. Q;%ﬂ]@%r Bl c%'lffuf‘?oma
ar eB P mhoma follicular Iy mphoma, chronic lympho
pfa“‘m&°ﬁt81r’%?aeX@ﬁ?%‘%%%é“@%ﬁ“ﬁh%&il?éel‘e‘&l?élrﬁma? @dée‘ﬁap% tymp Bo%?yn%“’l%lmi%’a e cell
Wymﬁtﬂeam%ﬁa&%ﬁ%zwh%mﬁwma@m%%ﬁﬁmﬁag@wnﬁ@@?naméwré?ﬁ@ @ffu%{m
1mafcgm,aglumnbﬂ‘ympwmpjas]ymag]a@ihtni@gb@Matpﬂiagmmym;mems, where the subject
iextrangdah marginah zenak:celhlymphomasnedakmarginalizens Becethe above-
1J¥mgpmﬁpom§p%?og§él1§9dl%mp h]xg EQQJC;!&%QJQ:%' Q@L Blﬂ%{!& Q‘)f l@l(%%n%c%@i ed protein kinase

%ah%ﬁgg}dbﬁ%aﬁ’g?fs%%%aéﬂ%% 957 B.gol, Br}p,lﬁl]%@fah M‘%Bé %Bé*sk%ooozzs BAY 435006,

arki eéukemia, or omatoid grantlomatosis.
R OB e ) %rr}fﬁ%g&ﬂ??ents where the subject is suffering from a cancer, an
I¥AT-clncetha gertisradivl histered ngltigs bjiet dihattioete dinelwpiiigministeringto a
sahonve sanehitane doepmmipounasini: e nergmbedimiaty theamtbtance pagentound having
dls *RRhiRIRr KFMEQED; activates, PHRLEINdINASEmSIY (RIN0oBeGmiddhals, me
P 0%%? %%glic dQOl%El 15:5myocp (p % ?ar(g ]E’IIAHRagRG%(éI’L}éZT(?D§§ﬁS§)§ %%9 ) %%pl%@qgge]ng‘ri’s after

a‘ﬁo‘i}aéédeﬁ%%‘éﬁi%ﬁéﬁg%’té%%o%q%r?’5’ L*‘n‘ﬁ&“"ﬁ"t Sr?)‘ltr‘ﬁt?g% C%Ogﬁ?é’%eag%z Py ransitory

IqbAThStET RN Ao e Bf e il PHIBISEY S BSHTBOSitioh ‘t?B?ﬁ‘Fa‘lﬁ‘?ﬁ’@"élS
therapeutically effective amount of at least one compound having the
structure of any of Formula (A), Formula (B), Formula (C), or Formula (D).

In some embodiments, the thromboembgllc disorder is myocardial infarct,
angina pectoris, reocclusion after angioplasty, restenosis after 40
angioplasty, reocclusion after aortocoronary bypass, restenosis after

aortocoronary bypass, stroke, transitory ischemia, a peripheral arterial
ncecliiecinze dieorder niillmonaryy emhbonlicm or deen vvenniie thrombaocice A
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subject in need thereof a composition containing a therapeutically
effective amount of a compound that forms a covalent bond with Bruton's
tyrosine kinase. In one embodiment, the compound forms a covalent
bound with the activated form of Bruton's tyrosine kinase. In further or

[@Hﬁ mﬁti\f%ﬁm&gt' ’B%ma%d B@%x‘? 8@88%40” QM% L)ﬂtU&QﬁQx'z@ a?séﬂ?@ EH[TI'QIQS%THHU toa

JJyrosine kinase to which it is covalently bound. Tn a fu rtho%rr;z%r alternative | rrmsa
S BT tha comMpourid™ torthis a°cov LY B sl Tame s ysteine

C‘r@éﬁ‘ﬂi&%"%ﬁ%ﬁit’éﬁ"é tt&ﬁ?ﬁ%‘?ﬂfé‘%ﬁw%&é)é? (SsRaRITS ﬂ’?ﬁ?ﬂﬂé’r“%i’sfﬁ'é‘tfﬁ Pra\iaeynd with the
adtigreirds aiethod foritrédtirglaliréte roptaniive condition.drdiseage tyyversibly inhibits
iradmiaisterng: ionassibjret insreaddhareot. a)campe sitiameenrtaibiagneat, the compound
sJRRTARGKLICAIN fifestiveAMAUM A GompauRd;that forms a covalent

gp%d Y"'tﬁ‘g ruton’s tyrosin Jéé?%?%!: Qg gmbodiment, the COMBOUNG: ase by
orms a 10 covalent boun WIt?] the actlvatedaform 0} @ru ton's t rosine
RRHANE RO TERIET B SHE RStV ErRB BT BRE B LB 8”%&96@?’&“61&0f&
cqrpBESTH E BRSO dery RoatTatkHESE sty whichrisis e ovaiebtiise uhticoppgund forms a
cfuritheron aitetrativeemibodiment, thergoriipourid formsraleovaleatisdnasts, the
oMt bR GYSIRIRE Hasidue.on BrUQR SEIASING KiNa$as {0088} Wddurtherner or

%%Bg &%MQ&{&%%Q t&eg %90&(??%@(%@51{8& %ﬁ@@ﬂﬁ a%?slgrl@l@gm@&ryrgb%es%gsme kinase.

terln toa S%I dject n nee th reof a com osition conta| 9
[(} tﬂ' ﬁ; é)trow o here}n{ et od 1'trt:&tt1ag.%I ammato aqe m{mstermg toa
the apeu a y effective amoun acom ouna’t orms COV

SRR et B iR e R E ?ﬁraﬁ@i@mtféfa‘fﬁ*{é Ffﬁotﬁ@%“r?fﬁ@ﬁ??dha‘ forms a

oformsentaiaimbboundwithahdn activatadrforiobBrotohishyrosinint bound with the

akinasrinofunther ar-aiteraativarambo dimenisythecompaune drreyeisiblyersibly inhibits
minglibits, the:Rrutan's iesing kinase, inwh m His £ovalenily RoUREh IR, B compound

fo]crll'ljjt;tlz;] cegva en?‘!)temagq 2(1:" cesrt'glgeo 1%'5@1%%11 ﬁh ?og’? qgnat? r{zp?et%l% eIa a(s:" Qgtbporg]v(?ded herein is
with a cystelne Tesidte on Bruton S tyrosi (inase. In yet another aspect,

é 5‘?8\9?&85“&%1?@ ﬁf’?&"%%%dﬂﬁi{}a‘%?gtf"é%ﬂﬂ&é“t%ﬁ%&’ﬁﬁ? 881‘?%?8?&%%6%‘% 4
thepeteiin Weddtherab P eompositivreuo ety kO thetapeaticatiye kinase. In one
crgff@oitve tountef fancompeisnddhat formsaaticoviientcbBrdwvithrd g tdn's. In further
ol)EeSIne kinasexin, akesambodigiantthaicempetng foymsaxeeyaletich it is covalently

vRWRL, WIh e, ACHNALR Orm. Qf B UJB&%M 9&%‘%&%@1?%%%@9&85 residue on

alte native mbogllments the comQ d.irrever |b|¥ |nh|b|ts tpe

uton st rosine kinase. In a; er aspect, provided ere nisa et? tmoat oen%.ohc disorder by
fyr05| e |naseeto anc’h ‘ﬁ’s eV fent ound ther or alternative
adé?ﬁﬁf?ﬂﬂgrféﬁfuﬁf’ét Eb‘ﬁfﬂ(‘ﬂﬁf?ﬂf Fdi"rﬁ%o%i“&?b%‘é‘ﬁf‘%éﬂ”ﬂr?ﬁfﬁﬁ’ Cﬁ“éf)?%ffé e ge
camoBrlterstyresinerkinaselt BanotHerespests providetidderaintis gmpound forms 2
canethedion treating adhremboemiglie disardee by Rhadmirisieringiei@nents, the
co%btaig@trimgag ithereak @&QHMQ%LEEQ%%E\I@M{EQ @SIE&EQ%HI&G@A% a further or

alg fective Qrcpountige a_co undt altenpg gwﬂhcova;ent bond wi

rnative el mernt, the compoun 01 315 & cova 4 CYS{EINe residue on ru DIL sﬁyxosme kinase,
rosine kinase. In one em ment, the comp ound forms a covale

[ %9und Wit SRRt AR fEv BF @?8%8%"“% tﬂ/?lé‘% RS ‘I‘H”Fdf’fﬁ&‘n" 6?“ vity of Bik or
otBfTarENv DBt e ehmpara revaIdsh i hitity e B Asigie residue
(tvirosinekrdsectduphictrdt feroevvalelnthyddwittl ativag furtiveresiblaiteibiateecribed herein,
in@mbedinent;ithe cempeunc atmsaaavalanthondmith-a-ysteme desidu mpound

ha%ﬁt’i%@&&%%% Nﬂ%e?(ﬁ%% }%@r%ﬁ‘&if) %%@&%@r(%mﬁmﬁé JéBEct are
atlngéllncludlrf1 Jrreve rS|bIK inhi| tln thea tIVI of 53%1 other
e

met ating, inc ancipding ifreversibly mbibiting the activit it a nammalﬂ mprisin
tyrosme |nase§ er |nt 6'[ erty I' smeE(r%ases shar omo1 prisie

adB’ER‘%‘i‘i“ﬁfé?/i‘H@“&"E%lt@l Hé“r@‘;“?c?ﬂéffﬁﬂ&?&iﬁ‘ﬁ‘@‘ 8l EENGT FERATE Y Th‘&% E’i‘&ﬁmm" ¢ ofany
offbrmug CovEdtertoEnd withe & leaSroni ielversibtesimbibitordede b aetiog Bik-
ddpet@in pr friannizgmnaleemprislageaadministering:tothie mamnmahal deast once an
<fRBGR A eHechiveamount ohatleast0 AR GNP AHNEFHAVING the Skl Gy ormula (C), or
9k a1n¥D9f Formula (A), Formula (B), Formula (C), or Formula (D). In

another aspect are 35 method§ for modulatln mcludmg mcludmg1
[0049]\/ Eﬂ anot sbaﬁ)cct a{ﬁmetho rtrefatgiﬁ(m AMIEATON COMPLish l%admmlsten £ to the mammal at
irreversiply in ng, the ac VI IN'a mammal CO ng

leagtiPRih %@Fw%alﬁwéltﬁf&hlﬁﬁa?lﬁﬁ@ag‘ﬁ%ﬁ&%ﬂ&ﬁ%ﬁé&fﬂ\?@fa{”ﬁwﬁﬂ@f &1&dst O
one compound having the structure of agy of Formula (A), Formula (B),
Formula (C), or Formula (D). In another aspect are methods for treating
Btk- dependent or Btk mediated conditions or diseases, comprising
administering to the mammal at least once an effective amount of at least

one compound having the structure of any of Formula (A), Formula (B),
Eaormiila (CY or A0 Earmiila (DY 00401 In annthear acnecrt area methnde far
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[0041] A further aspect are methods for the treatment of cancer
comprising administering to the mammal at least once an effective
amount of at least one compound having the structure of Formula (A), (B),
(C), or (D). The type of cancer may include, but is not limited to,

10@?1“?33‘}&%&@51:3&%%%%t%t@?ﬁfﬁl'?l&%ﬁ%@ﬂ?&@!%%@%& mfaé%dn[ﬁl%ﬂé B the mammal at

other aspect are m s for treating, respira ases ¢ Si

R S D Ao SRR or 1. 70

YReREEBfE r&ﬁh’iﬁ&ﬁnﬁlﬂ%\’%ﬂdﬁﬁ% SRR GFED ARG A" d(%”)’““’(’@)"i‘%ﬁmflﬁ‘j“"rs

10R424 furtHerefrbodin entoftkidegpaiot, thid vespliateorncdiseasedgiasthirego the

mbifm@afarther-ermbodimentedihis aspeche theprespiratanydiseaseoitoludess), (B), (C), or

(Iﬂ uh I§flﬂ‘@lgll mgﬁgn&t @QH&%&%Q k@t@gﬁﬁrg@r@ &%éyw %1@%@1] %ﬁg!ﬁ iment of this aspect,

lhgeégllrg or C)dlgggp 15@?‘&&%” t?‘s”neor;gmnge ringixﬁ)reas‘]%g’gt%nr;?‘ éh%%lsjst ?yl? (\)/nqg %ngl%erglg('exmns;c)
ronic asthma clinical asth ma, nocturnal asthma, allergen-induced

as%é%ﬁ?& a&%ﬁﬁfﬂ“@%‘ﬁ’%ﬁW%fH%%"%&?P&%@ ‘?ﬁ‘%?tf&é%“%%s’fﬂ?ﬁ%‘ g psfgmal asthma,

alﬁ%@-m,@ﬁm aﬁf@’@? Hita- E?ﬁgé‘tefﬁhgﬁﬁi‘ﬁféls‘*aﬂﬁ%edﬁgé‘ﬁlééﬂ?ﬁﬁﬁc hyperventilation, child-onset

astoughisitar entsasthvagocoapationabasthims)] stéreidiresistamnastimaseasonal asthma,

[08£ASonahasshm ap 04 i anather-aspectatemethods iokprevan gprising

aéﬁﬁ&@ﬁ%%%@mé‘ﬂﬁ{% angd.LsIRAURLILS. CAMRATF NG QP NIHIGHAGANINE structure of

ﬁ LS%nce an effective amount of at least one compound

é of Formula (A), (B), (C), or (D). [0044] In another
l‘}é\%%ect a?lﬁﬁ‘é?hﬁ&%*ﬂf? BERRG |ﬁﬂ%ﬁﬁ%ﬁ§f6’t‘9%§ﬁ‘6??§é“§ B BRAFPIsioe
adoorsTiRingtiES aniministetingeto tHecihamnal dttléastonseenréffedtige structure of
ramoun, of atdeasporieccampouindyhavingsthenstactuteiobyosrmtdar(Ay, dermatitis,
ckBbi (6haBlis( ) mUGR nflammateny fashe Qﬁﬁ&ﬂﬂéliﬂse%@ 16 @or PYGRY poriatic

leggn%)i(atmplnﬂ 9)1%':[91081’“ }' tlgsuegap I)r % [%]?éin% ml nglt%%: %’la 91%%%9 Qf‘fectlve amount of

and scarring. In another aslpect are met for red ucmg psoriatic lesions
? L RERRR %’H’%ﬂw FETHET HSLTEE 6PolyalTs, EbMiprising administering to
(0@ manipiaras preche %ﬁ@rféa ﬁ?lwo%drrr%‘i%ﬁﬁd&ﬁ@ Hav gt reaetiaure of a
mefidoem il (Al (B ) n{@)pari¥)c20 {0846jdnianother aspedt is thévinsd Bk ar other
tyROMINGERE SformulaLAN B kieds Ok(Ebib e maBufachirROf @steine residue
(um&ﬁﬁg@@ﬁ% forfreating.anJdnflammatary. disease.QnLcopdition dn.Ananmabed nerein,
e hieh I a]Ctlvgﬁlar%f/oBtkn%)r [other, hrosine ‘é'”c?t?(%sm"XE‘eeeﬁT‘?de}Q%t"JH%s aspect, the

P rosine KInases share homolo y with h Btk % %avm a cysteine residue
tyt‘i’ﬁ&ﬁi‘dﬁf@ PEHES BE PasshiEy t‘%‘élleéﬁﬁb?t%’fﬁ?“é"%\faﬁ%’ﬁ? S%H&HW‘&%&??@ o
copfigoiy ey srsitle intiisitoredscribed bieredissesntributes to the pathology
toasigl/or symptemsfaftite diseasel anaoneition:d eronérentbodinentrofighigon is enteral,
pBSREL ot REZR IWIRSIN @ KINASRRYOLBNLAS B cHh ANt heK QN @liministered to the

m%ﬂ]rgpgdm%rgh'g LU.' '3%}‘&%‘9 §ﬁ¥fetl?)%ﬂ)9ﬂ%m m@ig%gbs qgﬁg{)qge %QQQLEIQB%@E%WUW amouint

res |ratory, cardiovascular, OI' r0|erat|ve IS§8.S€S rt%o the

°“1%%F8‘$ R R N PR "%F‘é RBEEim E?ﬁew‘ﬁ?c ; “at RinSEAEGH
adgippifEHY ‘H“&}@é’ﬁ'ﬁeﬁﬁlﬂ%ﬁﬁ?&iﬂf a&ﬁ’d‘w‘i BFeHPpR)this WrrEdTRse! é)‘r‘l’é’”ﬁ}’ﬂd&frfﬁémm or ()
the effpioamabist syttermically adenimisterel tocditen mtimmaalzalblztbhe @ffactigaount of the
coamannt efthe:cempaund isadnimistered.0(a) yderthe mampnal i thund is

ad@m&@iy@b@mmmégoqﬁmﬁag@mgwgeﬁmmmgw adipinistereditQithe recially to

the:rqammg (d) the effective amount of the compound administered by

7P1<'3Tat|on r(f) the effective amount of the compound is administered by
“Pfé’éal adminfstrations BY (B ABsHyE ARBU ST BT tHE ES ROt e Somiistions
offetrrfintite redupyeiie ctione s the iamimaer, o) cliecefEctive AhisantRoFERé administered
orcanip o nahisad ministéreddtopicaliy {dbrmiél) torth evenawermakf @y the (iii) continually; or
(ieifestive.amount of the compound is administered by ophthalmic
10W|n|5tratIBQn95f@e% e?rgﬁ%\é@a %%tfﬁhté?%n%%m{?e%r&%&@ f?&lﬁllﬁl&@ Eﬁgmlstl ‘ations

ofr g ?f”Xt E? ar%{? th eacgnm{)%!}dlmcqv&dz uﬂ%xny em{)thleme%fngre QEI ﬂ*e%omp und 15 adm}mstered
I’t erem O imen cofn rsing sing Iea mInIS alons (0]

in éﬁ‘é&‘ﬁ\?‘és‘érﬁ’ib‘ﬂ]ﬁ’f BF bre Céﬁ%&lﬁf&m?ﬂﬁ%‘?ﬁg‘sf&‘ﬁﬁéﬂ‘éﬁ‘ﬁb@d iNFEAT TR v R nistered
(i) the compound is administered once; {ii) the compound is administered
to the mammal multiple times over the span of one day; (iii) continually; or
(iv) continuously. 40 [0048] In any of the aforementioned aspects are
further embodiments comprising multiple administrations of the effective

amount of the compound, including further embodiments in which (i) the
comnoiind ie adminictared in a2 cinnle doce: (1) the tfime hetween miiltinle

F (ﬁmu A
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8 to the mammal every 8 hours. In further or alternative embodiments, the
method comprises a drug holiday, wherein the administration of the
compound is temporarily suspended or the dose of the compound being
administered is temporarily reduced; at the end of the drug holiday,

tgaze@gnag}m@&@ma@qg disdestmedd Q&osﬂgyas Qi the,drug, holiday can

iday, wherein

t%%%lggtrg %ﬂde}/s to I en%r15 t5(4‘0 rar?l In any of the aforementioned as ec%s
INVONING the treatment of proltarative tieofders IHERIdin G EaHtE g gministered is

tﬁ‘]?ﬂﬁaéij"éﬁ%%&?fféﬁfédéﬁf}ﬁﬁﬁ‘iﬁﬁ@héﬂrr?ﬁﬂ%éﬂﬁ@ carpemst ipfse atidithefrakth of the drug
halifentgekeciod frdays thexgroup consisting of alemtuzumab, arsenic

[tioxide, asparagisiase (pegylaied faoRn-h DRURCHZLIREA D GeI¥Maisorders, including
cm@y Q%fﬁ@%ﬁ%&%@%&% §é‘§¥5§1§t§;‘§18£@¥9§m QJQQH%&%’I agem selected from the group

¢ n"?}}ét;rl%r%bl%%gu% r%‘?ér%h ﬁggéuglscgr]d lgzgsgé% %)ﬁnaéleUdaraj il}g\%fzzumeb cefuximab, platinum-

Iuorouracn gemtuzunah, metho

R BB IO GUARIAEY O 48 T e HiETuig ot elrsbine. -
fearratiticstroger aredirtriraty bt gonhtoropinifeldasingkomrene of drugs
igivdleguesnnierteronssuchasalpha. interferony niegen mMustakes sushinterferons
sidh @uﬁﬁﬂﬁf&m%ﬁmaﬁh@{rm%hIa@@E@mp%elﬁ@&i&pégl%éﬁg‘gt%x%elg%iﬂs such as
nEQIPé?ASBLU{@SQ;é%sMFHBﬂS’J sevehasdino é;er%;%rt‘ec% tPf%?&%i%@éet)éﬁoos ine ki ASE finitinib or

.Inhibitors %ltjsct as enérytlmb or imatinib, or a énts to treat Signs or

symptonts induced by Suthit ré]?é“pyu/cfnc%sd‘f’r}? RO ORSHE flgPadtfnTierastim
g@?bﬁf@%ﬁﬁ%ﬁ%@éﬁ*ﬁ%éﬁfﬁﬁé@ébon dronabinol. 15 [0050] In any of the
[R8Fementiohedy asSpectsdnyoilvintpdvetpreventidn orvtreatmmenttobnt of Btk-dependent or
ty&ﬁﬁ&dﬁpﬁﬂﬂ&]’ﬂtﬁl’dliyﬁ@§m&mnﬁﬁ&mﬂdj&t&ﬂ)dﬁﬁﬁ@%&@rﬁﬁlQQQQ&Q@%@%CMG by

sdudihers mQ@QJm@J&% é&%ﬁ&%g identifyingpatients. Py saresn ltg)rgstger Bhase gene

hty sine kinase gene Iot p m furthe][ or alternative embé)dlmentst e
aplotype 18a 1yrosing 1ase pa 311 e, while 11y stil ult er or alternative embodiments, the Hr ine kinase
plotype is a tyrosine kinase pathway gene, whifé

tyrosine klnase ene
gm i &l femene B ?5’F¥P§tlve embodiments, the tyrosme kinase gene
wﬁ%lotype iTe? B Haptbtyp ey 20 foiB%t headfortned o fattdpiativid, (C) or (D) are
irepaisbdimiéntrthescompaunthofiforiiia (A)e (Byil(C)ier {D)akeivir Eeuersible, such
iriflaibie s Bf:Brwonis iy asing kinasen(Bik).- whilgdn §1§ll Mm%r Qfn uﬂnb]tors have an ICsp

hé’ﬂl%@[ﬁ‘%EW%F"LQ%E‘L%&SIH%‘AQ%é@ﬁ‘é@(ﬁs !Biﬁ( }Q"Q\!cprlstig{ %lrgtor I%%HY&J gfr 1336 than 1

en further or It rnative %mbodlments such |nh|b|tors have an |
m cr )fdﬂ anot 1er 1ment, less t 5 microM
microM in enzyme assay. In‘one embodiment, a Btk irreversible

I{’%ﬁlbltor has"dif e SO 1SS tHi ‘.’LD%@FGRIPPQHH ﬂﬁfa‘"ﬁb‘fﬁéfﬂefﬁb&llm@i@m selective
revsssiblrarh 0125 fniBrotver 28 [005R}rier flisthvercomaltématite embodiniéntuthes), (B, (C)
or¢Dmpotad efifermblaiit)o(Bdy () 06 R). arasalactivendtke verstlent, the compound of

foiﬂlaib'lgrﬁsﬁo(fcﬁék(ﬁ}/ﬁé J&l@céoef%tte%w ﬂﬁ%@@ﬂi}/ﬁt]@w@%@ﬁ%ﬂ%%r elternative
et ARG, qu c%fmform ré%i a(ﬁ-‘b (8%‘[&3 aa'rree se gcltle\%qrvrgtxsg SI: %le 1r}§ Ibltﬁ_rls for Btk over CMET.

I|1nh|b|tors or Btk over L nfu%%er oraterna Ive embo

SR IR ) YT (BY b SblGboe TBur g mesrse
m'i\*ﬂ*ffﬁ?t@fé?%mt&%\?emmﬂm ey comattinaeitive compodnifertlie). (8). (C) or (D)
arggtrppounevofiforimitac(AYr (B p(€).or. (D) are selective irreversible

[oiskibitors for Bikh@vereMINE 3 imurtherosalisinadive.emRadime fhithes of Ecrr,

[G@@!ﬁn pound @t}IQ UE}E&@ &%&u&?&d@)&éé@%ﬁf@ n%&ﬁ%&s?%g églx’z%\é%glnbs gescrﬁbed herein will

bitors fo Btk )Y} ER I(p further or alternatlve embaodimen
become ap aren the folTow A% CriP w) 1t should der toﬂgiehow VB tha‘a the detailed

comp ormuia are se EC ersi
dﬂi‘ﬁ’PﬁB?tb%* f%f’r SW&%\?W}% T@GB%&CTW’W@F SrRatErFRAItS ErAbdifeRtgsation only
sinffe direyersitsie B tkaitiRtbitors e Glsoiihhibiors cTEGFER: 48054} @therome apparent
to Objestsi-featuresiandradvaniagesipfdhenmethodsang coMRASIHONS: organizational

puRsSHbeehheksin will &5@@&@&@%%EQ@M}&QQ&@Q%@J&W'QQ cggﬁgﬁg or portions of
do@l%?a%(!p£85‘fn|&§ %y 1911 zl%?uq%rgsgogmz ver ttgtas‘ L t;t]eent aegﬁc?%ons articles, books,

manu%;:r |tont§nd pecmc examp es w | e fndica INng s

iments, Are giver SS\X/&’;‘/’°6‘?°fof§t?‘é’i?8‘°‘ﬁe’bﬁ‘%f§7th%‘fr?& Pafiotly BfiEHYes
and modifications Wlthln the spirit and scope of the present disclosure will
become apparent to those skilled in the art from this detailed description.
The section headings used herein are for organizational purposes only
and are not to be construed as limiting the subject matter described. All
documents, or portions of 40 documents, cited in the application including,

but not limited to, patents, patent applications, articles, books, manuals,
and traaticace are harahv evnracelhs incornnratad by referance 1n thair
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9 Certain Terminology [0055] Unless defined otherwise, all technical and
scientific terms used herein have the same meaning as is commonly

understood by one of skill in the art to which the claimed subject matter

belongs. In the event that there are a plurality of definitions for terms
cQﬁQ%lFl-eml%% this section prevail. Where reference is made to a URL or

[c?b% her such ider tlgleotrhgrr %glcaiﬁ it |{s lénde[i fIood that such identifiers can

chan e and partcular inf Sration oh e e nias e AR SR B P yBmpeanine & s
“%W%lé‘??ﬁ’iﬁ?&‘?ﬁé(ﬁ]&?f Sah et Beh S aERRig et me Fnome fa fbyreent that there
ahepiitelitevideheessthetavaliabiliticarnid thiablit disserhiwatio refesttghmade to a URL or
oinficrmatiantid0odéidisis: toubesinaarstaed thatithe.fo tegeingigenanial information on the

nfeseuplionand hefellawingidetailed AescrRHOR, AL e RIAN ARG cnce thereto
Sxhlanatory.enly.a Qpag&@gse(gﬁﬁt ictive of any subject matter claimed. In
e

this application, he use of sing ular includes the plural unless

83cifically Iy St Afan cRsAdEd fci’i‘i%%lfgc}’é“ﬁré]tgﬁcfﬁ&?“é%dﬂ?étﬂlﬂﬁ“fﬁéi“a”e‘i description are
e@ﬁ@@fﬁéﬁ@lﬁﬁ%ﬁﬁ%@éﬁﬁéﬁd’éﬂ@ﬁ?ﬁﬁ othey sibigti i formeed h eintpaligtion. the use of
ttketuimGhutiéeplhyrard ferents:tiftesssthe apnted cleasly: dietatesothanisespecification
alfibipRpRICRIIN NG LSe Bfn Ok MeaRs ﬁ@déiéfud@@@%Sa%ék%%@éﬂ%%&@m clearly

dﬁ%ﬂl&!@ MRS é?){v 1@@0$eéfg]usm)gl‘%g] %an@ XM%IL &= ngg{ goﬁanmeué:urthermom use of

u‘qne;]'ﬁé'lnglude nd "included, snot |m|t|n(9 0057] The section

ﬂw(taeé ings usgeﬁsh“égf[eal?woglféf?o?qo?iécan|za iShal piESEed Snkr Ak are N e e
“Bé”i:onst?ﬁ]&ffcagn %8 hentieg ltﬁé%bf@éf%ﬁwa@g@ﬁﬁéanlmp%emm hesonstrued as
ligitippittorscofdtouineitd; sitdeimdhe applicaticnonckrdinged bubtaoplimite theluding,
bioyopatentse. patertrapplipaiianssarticle soheaksumandals ang JreatisesaLe,
inhepeRyaXREeRSY 1&;@@9@;@}% Q,;g E,ggg@nce in their entirety tiorfanyd

ose 5] Defin of standard che ms may be found jn
e B e
S A P s 1ok
Unestleth ity st bmeriisaiiidaied, wormermional. Ml bBEGimasshenisty,
bigghentrascopybii RY M RLG o pretdishehewiigtnyyibio chemistiy: reaeralingddt Unless
spE}NAdEﬁﬁiﬁﬂtﬁthe&Mcphhamakﬂgé/ erM}ﬂlEl?Ha 1(%;1%&“6”\4&1& a@ﬁtt@rﬁboratory procedures and
te&mmgg\e@qnm@ﬁ&eﬁgwmﬂe@@ Q{LSCMSBWA{JQSQMM namenclature chemlstry

in connection with, oratory proced ures and
L S Ak R V“hs?n.s%&?@%ﬁﬁ G YA CHHIE s hemia
%&%&W&T’%fﬁﬁ‘ﬁh%??ﬁﬁ‘&@hfﬂfﬁF]éH‘éM&dtPﬁh‘ﬁéfsﬂ?ﬁ’éﬁ‘?féféfﬁaﬁ?@%ﬁ%@ld techniques can
b\ ipremiinant DStardertdechnigubsican iewsedfomd venicaktion (e.g.,
clsymtheses jighiemioak 25 analysesfipharmacewtical Rreparadions., using kits of
miermatiop.anaidaliver y@rﬁ%ﬁf@@tﬁﬂﬁ@ﬁe@f Patignts.Jtandard.iec hngo{%&nn g

tec@@;auég%nu%?qemﬁeg%g%ge&aﬁypm orme(l'&%% 8% e synthesis, and tssue .

decszg_ltu{{o and trgnsfom}jatlon ed., e ectrob)oratlon ectlon eactions
UG tELANIGUSSPeEH BE Pafo I8t & a“ti’éiﬁ‘é‘ﬁi?fk“ﬁ?””imm the present
Sp?ﬁ‘ﬁfﬁjfﬁcturer s specifications or as commonly accomplished in the art or
19¢¥1deschibed trerdimrichihddoregeings tethmiguesafdcprotedires ganmed to the
pageneraly pedarmec-af. @QW&H@@[@&LJ@Qﬂﬁ@@sewgdla&ﬂ@éﬁ/ﬂeiﬁriaﬁl & gll@ﬂ‘fi&@%ary Itis
als’égoqggf&réh%gdlma\{%@%ng) ?@éo@[&%ﬁl?ﬁﬁ tﬁpﬁﬁbﬂ% o?t%gg E}?%% tgg‘&lg reembo 1ments only,
angl 0t ngendddsg 1§nsletpcgggo Oeumte esem%S(:gnt S emﬂcai))on 1 It IS] to i
understood that the m S aNd COmDOSohS HESEHEEdFr r?’e‘fﬁ”ﬁr@‘ ht ited nly
Fﬁ?@ﬁ“t‘%f‘}ﬁémkﬁartlcular methodology protocols, cell lines, constructs, and
E”‘?@Egenté‘ﬁé‘é’éﬁ%’éﬁ Fenetaninrasnsdictcmay vy itashadad tocfsence in their entirety for
thenderstdodditatethe terminglogyused hereirisfardthepuspasaaf are described in the
publRSEHRING; @ﬂ%m@ﬁ@m@m&ﬁm%ﬂﬂ&@@ AQ %%GQ&AEE%QQ@%%JH?H&U’;@N herein,

Th§ Q%f%aﬁ&gh‘?e%@éﬁ 99&11%@%%9%9% 'il Op 15 thelr ?slollbglge h?gretontht\:lv fhllnﬂ 8&116 ofb he greqem

qrgatt]en d}/ er'gmel app end(terd cl aumsd [006 blications aﬁ
l5ned Herein are Ieorporated’ AGHSH Orb§} g}ee?léﬂE%“i ﬂefﬁé’ﬁdé’ﬁ‘ﬁl’éiv fgirentitied to

amﬂﬁiétepgﬁfbﬁé%oﬁ’lrﬁéfs"éﬁﬁlﬁ@”éﬁ‘id“éﬁ%’l‘b@lﬁﬁ&"rb?t@m"fﬁme the constructs and

methodologies that are described in the, publlcatlons which might be

used in connection with the methods, composmons and compounds

described herein. 40 The publications discussed herein are provided

solely for their disclosure prior to the filing date of the present application.

Nothing herein is to be construed as an admission that the inventors

Aeceribed hereain are nnot entitled tn
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antedate such disclosure by virtue of prior invention or for any other
reason. 10 [0061] An "alkyl" group refers to an aliphatic hydrocarbon
group. The alkyl moiety may be a "saturated alkyl" group, which means
that it does not contain any alkene or alkyne moieties. The alkyl moiety

(way alsohe-a0r yasaturaled 3 ksyelnmw[%%b\éflm?%%%m%m &9%% M purated
a@;ll %ﬁ;})o@]%cﬁ%eeaggﬂ%'{ 1{;‘(}( Xﬁnn%trcp)o Sxtl)é AnlB alke m%%ty €S, ﬁ alﬁg mnoie P ai b
.that has a]E 1east one carbon-carbon dou alkyre ™ morety #5° °¢ &
PTETEES % e‘fhé’f“ﬁ%%“&?‘fé%%% i%é‘iﬁb?’ﬁ“c”élf‘ffﬁﬁfﬁlﬂﬁ@ Halﬁﬂ /’Fhé‘kenﬁ moiety
refiiyP ﬁ%?éfﬁ%ﬁéﬂh@?ﬂéawb@ﬁc@mwm,armay Hertstanthedierstraightp that has
adkgingordychkebDepanding Hnadke stiuctuliahan:alid gropneai e @be branched,
str@nokaelicadyor cﬁIﬁH@dﬂC@dn@ﬂ@ saras!?u;@'L&VA&?}%&L{@HHDbJJ]&;MJCQVQQQlFaQHLQ (i.e., an
al@%e%@:) '%Yg% |E¥LPQ&Y&Q%U]1)£% Qo%rgfg g(\)f@gsl LIO(Q 62[J0AS used hereln

m? -C" mgluggdsh em C g?hc%ges 63] The "a kyl' m0|ety may have

f0 10 carbon 5 orﬁs’(vx?heneverI |(l:“apre3ars &rein, a numerical range 10

Wgﬁ-}}h as "1 FHFG" Refey Ry I@é%hiﬂﬁ%g’@{owt% @W@ﬁvpaﬁ@@c%is @ere!p tong@erical range
sshrb OnfatBirserniearisither thbcatkyh greup snfayeHavetbrcanbomatomai2ie alkyl group
meANBEN aiOM Si03. CAHI0N RO TE:eieh dpdangd Incluging:il0:035ReN M B nough e
px@é&ﬁ@éﬂrﬁnﬁﬁ%lsl@ E@@&{mg&@ﬁ}}m@ d?léE’té}Q;Vﬁf@lﬂ\%&QﬁHEﬁ%ﬁ&%n@qstﬁsmnmd) The alkyl

gro%@flthgvcla%{ qu SdeS(g:i' ﬂ%%le&%%%e?dsgsi Q gste ) ;ral:]] eyglrﬂl?%ﬁ [r Qr,gnanons By way of

ounds described herein may esignate

exanﬁﬁl Olﬂd’es@nhztld”ﬁsm%‘i?tv@g?lgi‘eré?ééﬁ?ﬁfé f(ﬂ'ﬁlffI b@? RS ANBA al?ﬁbféﬁf’esetﬁfﬁta]ky chain
isglstisdrergrnenertsty-crb orrerohesipr the-aikelisHain, irebuthiesadiapohains Ci-C; alkyl
indi6dps Geleeledafrotnr@riking. inetinyipseth vk o pytkdisamptemyden-Dty] alkyt groups inciude,
biSOe Uty by Satnluatyl, r@dﬂgitemtwso}-ﬁ U&%ﬁﬂu@llk¥5bmlm%ppe%ﬂexﬂ ethenyl,
prBR Coaferd AlYh A dggyl SLRHRS, ggcngpgtﬁuggogute .0f Unsubstituted. Typlcal

(ofdiy! groy sqégmcgruem Ut are in no way |q1|tedyto methyl, ethyl, p

isopropy I but SobUtT e taR Byl pei/i° He Wl %?Héﬁ‘i}lcy‘b‘%b"eﬁ)? fraight or
brstEh al?:fz%ft@ﬁi&%ﬁ}ﬂﬂ@&?& RS, 2ROt @t ek gt s fikecan contain non-
Yo 8kJnmsiise divere fontheliertin Mnenbeyolioadikybsiefeds to an alkyl that is
(015t cyclith e aatigightan2dhranehed:chatn.eontaiing af al%%t)gﬂ&tlkyl group form
a &REROFHAIRMN) NQR-GYE! l&&l&)@%@@;ﬂﬂ% TUQB{MMY@I&Q @oﬁ?&&%&%&%?%ﬁ{) ~C(R)-R,
W&Yé}“?{ %llléz%rtl f%eaf z!l(l)ﬁng‘lpk %%%So Oere]lllg Clllc alkXVI%c% may %9? tl%/’:lgaorx&ferent The alkenyl

substltLLted 100((1553T e term "alkeny to aty%%Sﬁ
P AR A S AT Cl}agf%‘gcgw ﬁ}f'ﬁﬁﬁa%ﬂﬁi"oél Bfé‘%ﬁd“tﬁé’ﬁ’?@ﬂﬁt‘yl

TRH SPE R SRR Rs R0 TFariscancalke nylaradip e gitisdiviii theratbmgene group).
AlG(RYo@ERYsRe opvleibirRirgtery dolthememaiping postiens efihecalikenyl-ci,, -
c(gmpopwhishanay:bactbe, sameondifferantzhbealkemnyl 22 maiskinavecH -
C(b@ﬁ%&(ﬁi@@&ffﬁh@ﬁt@r{&y @i»?_(lﬂ&/v Et@ﬁ %P&t Wﬂ%sﬂyg S?}ps%okﬂ%g\\lfe 20 10
cafdong: TEXCIL &(erg cotild alljsgzae a %gwer n}a}\t}r? SEt!UCtu re, @n alkenyl group

can be a monoradical or a diradica E . an afiken Iené"b?%i‘]b) Alkenyl
0% fdups 83?1‘?55’ oPEBHalRFs iSRG kpdémwwﬁghémﬁpmg HPEr ARy roup form
2 g prh Ehdde O =CHow CYOH 8k OHRMCIH=CH @MBin C{BH 3) eI GHBg portions
of ikdinylépeugretipsrinchi de sbutanemet: imitad tostde HHE Fkyryt moiety may be branched,

9tr%h’|§}—(§;lﬂfchc%@&ﬂgd ﬂ’xe s%l@ Hgl'}lly%mmn g;(a%gc)rag’ﬁgﬂ’di‘radma ! (ie, an
al]@\lb@&yé ﬁu}?ﬂs\yﬁ% ggtmnal su%atgtt{)r%gl %ﬁol%%x?lken%ﬁersﬁeg% unyl group

ower 3 n avm% tO 6 carbon atoms

e u%& iy re Sera T & type of alks To([Jp ivHicr e fir RNS%{bnﬁ‘ékﬁTyfﬁ@“P“ can
havgikyA tﬁaﬂm&ﬁhﬂ %ﬁkt’ﬂﬁlé“%?ﬂi“dﬁ‘ﬁaﬂ’fsa Hrramryl grotie begirrpwitkrthe
[004fbms -C=GlRWhereirfR keférbyidtheyne maning portienseokihe alkynyl
[00gspup, which-maybedhe same,oraife e aith g ﬁ@ﬁtiﬁk@d%ﬁhﬁlé&h}é@yﬁmmxy
grd@oﬁylmwgl%ﬁapl@g GB%r%QI%h%ED@%uQEe%? i%n%%’ % gngglytih?hydroxyethyl 2~
h},&r}%{[grg 3a}pdalk rx )ﬁ( can be %gwl ne [a ical or a dlradllca (|de a t 1 4

alkynylene grougi R ﬁ (ps Can be bptbhaly SebSitiad” roxybuty

Non-limiting examples of an aIkynyI group include, but are not limited to,

-C=CH, -C=CCH3,-C=CCH2CHS3, -C-C;, and-C=CCH,--. Alkynyl groups

can have 2 to 10 carbons. The alkynyl group could also be a "lower

alkynyl" having 2 to 6 carbon atoms. [0067] An "alkoxy" group refers to a

(alkyl)O- group, where alkyl is as defined herein. [0065] "Hydroxyalkyl"

refers to an alkyl radical, as defined herein, substituted with at least one

hyvAdrovy, 40 aroirin NlonZlimitina evamnlec nf a hvdravyyvallevl inchiide biit
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11 hydroxybutyl, 2;3-dihydroxypropyl, 1-(hydroxymethyl)-2-hydroxyethyl,
2,3-dihydroxybutyl, 3,4-dihydroxybutyl and

2-(hydroxymethyl)-3-hydroxypropyl. [0069] "Alkoxyalkyl" refers to an alkyl
radical, as defined herein, substituted with an alkoxy group, as defined
hp@[)gyguté [pngldatﬂvp% n]y 9)9!0 9&%{‘}11 lrgﬁer oxyc?h)(?'g(?d%ml yLllp‘?’él dﬁP/droxybutyi

ad@e(g'\yl Iken aﬁ efi ined hereln [0 he term "alk refers
th 2a 3(2) B Wh&¥e x and y are selected from among x=1, y=I

8 x=2, Vg rf%fﬁrzwﬁ?éléwkvldmbeﬁ@f pakemcio getit e ithbtiekpateimp, as defined
hfee’whlch they are attached, can optionally form a cyclic ring system.
‘E@EYZ 1 Ahk;damﬂmaﬂg)du;f efersde {allaeﬂ}%wl- éﬁd}h@&]}a@&&ﬁl@ﬂ/ﬂ@ dsharein, erein,

[@#QStltUtQ@ie\%&m @ﬁlﬁémg‘%@r@tcﬁﬁ’e ]?Qaqsf I}g%}c}g Qmérc[qg?%la € s,eiecmggm among x=1,

}’L% %EQWIC@I\,&Q{%IQLX W ](t € ggrgnt &1 10 Q%Zr wtt?theN atpm t0 w(%whtw eree ached, can
selected from among aﬁ<y3i cy(ﬁoa ]I heteroaryf (bondé&d PRYAL ﬁﬁ %{‘

° tmacﬁr?f&?)%ﬂﬁTWétSéfFE?g’heychc (bonded through a ring carbon). An

[¥idide moidtyanagformeatitkage elirakes aefiahiroiacitistnied pépticlgkylamine, as

defisieouteand a compound described herein, thereby forming a prodrug.

[oArRy amine, ‘%ﬁ&ﬂ@%}(&ﬁ@%ﬁb@lQvﬁﬂlm%rﬁ@m&w&qxe%{t%ﬁ h\rﬁ{géq{ :lls%elected from

alﬁé{% Q%?w&yﬂﬁq ay‘%e%%%q#oﬁ%%d%gu?ﬂ? g’r@%gp l)jgnd L JBycico%oxged through a ring

2mides are, known to tfhose of sk!beln the art and can rea

referance sources Sichas B A sy ﬁf%?é&ﬁ?}’é’déﬂ?ﬁ’f)‘geﬁ‘é a compound
dW&’ﬁN’@%’ﬁn‘Hﬁé@’§°r§‘§gEadeB‘éiﬂ*FWﬂé‘9 & e&eyiméﬁww@m R §0mPOGMs described herein
gy hichigtircdhporatcuhareinbicreferencelinstshentikety: [0OW4) Tihe t€4 in the art and
cdiostely befersi te aicheminaknmaiety with-fomiula, s oMIRIE BdShic Synthesis, 3 Bd.,

Jcﬁﬁ'ﬁﬁ@@ﬁ&@@@@@& @Mbggyeleaﬂgy c@;;x} at&a;ségaogxle@%g%% eJmugh a

oﬂ carbﬂ‘)[ m eQerLeg CXCL ndegt [0 g a ring 20 carbon X
alE?X roxy, o carboxyl side ch alfelmocr?1 & compounds es%cﬂﬁveﬁeher?eg rlf’% from among

er#re&fﬂrﬁ%t@b%%é%vuﬁédsﬂ%@é.aa%mtbg?@aﬁg%omewéc&eﬁeégf@vgh a ring
Ca&i‘é‘)kﬁb‘(/\]?ﬁdf@xth pser P gkildph e nttcaptresnd yéadibpdderfountbireseférerive procedures
angopncésesuchiasGrednstande\Wiots, Prote olive Grotipsaia &Y §amic be found in reference
sobyathesis Gk ehq d&ﬁ@W&l@Ne&h@@@% @J%cYS@ﬁHweeN X g@%@hn\’\m.{gbcﬁi%ons New York,

NNGasPAsALed hegsma!gmégﬁgn&@rm&tﬁﬁyéh gly, [00751 As used herein, the
[05%5“ rmg re(fielrs fo an cqvalent closed structure. Rings include, for

example, 25 carbocy c es gm ar 3fs° ant Oéfﬁ%%élﬂﬁg‘i Stf?é'ﬂé?o%%ﬁé@ paegfor example,
Caf%’éfé%%ﬁ%ﬁs %Ha%w%fﬂ tﬂeﬁ@féﬂsegﬁeegsw%ﬁﬁaweson(eogmemseraw@s} aromatics
(el ety anth non mromatics (Egeydyciolliog soana mon faromatie). Rings can be
opiieterooyeies). Ringsacanmkecppiienadlycsilastituted. Rings can be
[omanocyalic.Qi RAYCYENS-OR QA5 used Rerein. the Eﬁal[mnermg system"
{(}ggﬁrs toTQQ%m? rn@%efet r%g %Qne erg e[an))/Z:ZJ lic qtreue[e{ migrm n?crgd g{? g1<: meant to denote
e mmb %aceaeglmm% }%IC structure. The tern "membered” 18 mean

Shote30°HE TR BErSrakE St td e (Rt eonshir e Wﬁﬁmﬂ'ﬁﬁf%“ fot thiopyran

A B REdEOT YALPRAFIHIMETlsyfarn- it viyyr am SarenBemieimdsered rings
10&8 cyclopemty! fipydtolersfusamanditiviophene are: Sreaembered rRgSonds.
10400781 Thewtermarfusest" Eﬁfeiﬁﬂ@/(sylﬂ@w % %M&Q@lﬂ@é@h%ﬁ MG lﬂ:gz%mg the ring is a

caﬁ’:h@g%lﬁ) @r%cmqﬁcﬂ%% lp(ch/ Qf? ﬁgr@rmcﬁ[lpgj a}/%ﬂ%heg l;:ar%gl crybz om%eterocycle

ers lio rin \41\( erei C%h of the atoms forming the ring.Is a “car
cle

(A8 ]
o Car boCy ang]%daes aryfand cycioalky fatc'ﬁll %%ﬁd ergnblfr%’ﬂhw 5

hetef°ﬁ%°é’8y%?é€fﬁ8’ﬁ%@ﬁéi%éff&%ﬂ@éﬁf(dﬁé‘fé?e@w ") TR tPEPIFTGCdCBoesptionally
subsHiftefins at least one atom which is different from carbon (i.e a
[odseteroatom}reteracycleinclugesheteroayh m@%@ﬁ@ﬁy@lﬂa&gﬁéh contammﬂ 4n+2
ele@%ﬁ@%g%ﬁ @ng@l%%t%%la@ fgméﬁffﬂ%ﬂygv%%%g&%ggwllggé% DSe than nine
ato &) EQ?‘&_J} er(}e }%]rl SU lqg af}.ﬂ)n % 1}% alz cap OeCeCC ron

t Eg IHI % i) %Q} it &"‘[rf] gr ngt ug % '& O}Hétf&yHﬁésphcnyl)

stem containin g 4n+ It electrons, where n'is an in e er.

am%:an B 10v AR LirRTAYE. Six h%él\‘)érﬁm@i@})lﬁrﬂili’fée %r%@f@%ﬁéﬁfﬁiﬁé’cﬁﬁs monocyclic or
m%@ﬁﬁ%’“ﬁ(ﬁéﬁﬁ%@tésr@aﬁ“@e}bﬁﬁeﬁbwﬂéaﬁ§t‘iﬁf§’e’@nﬂhestermp‘<aromatlc
includes both carbocycllc aryl (e.g., phelgyl) and heterocyclic aryl (or
"heteroaryl" or "heteroaromatic") groups (e.g., pyridine). The term includes
monocyclic or
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| fused-ring polycyclic (i.e., rings which share adjacent pairs of carbon

atoms) groups. 12 [0081] As used herein, the term "aryl" refers to an
aromatic ring wherein each of the atoms forming the ring is a carbon
atom. Aryl rings can be formed by five, six, seven, eight, nine, or more

{Hﬂ@i’? nIneAthE%@r@ho%ﬁelénélrygrrg}ég%%ﬁnrggalg)cp %%r\lv%e ez‘%lélzpc d[oms forming the ring is
e A R, L A O O R i car

naphthalenyl, ‘pRenanthrenyl, anthracenyt, efﬁjornémyf)rgﬁ(ﬁ’ }i’f‘a@ﬁ'yfar on atoms. Aryl
gf?&fﬁéﬁbﬁﬁ%%aﬂﬁe*@ﬁfﬁ@fﬁr@%ﬁlw SR REARF B st deticaltoBhepsa naphthalenyt,
rHsraetheal (i threpnakyleme drod pX o0 82 iling aryloxyltgro uparafepsptona a monoradical
ofarib@eagroum, avheceranyl is as defined herein. [0083] "Aralkyl" means an

ekl radigak.Asdefingd r@@rﬁﬁyﬁs{%@tg@g with AR ALyl QKR Nen-limiting

alkyl gr%gféyfn%ggs%hg rszxé &g%eihyé h&'g}% the A'E%a 51884 ralkemyl’ g
means ana en ra |ca |ne erein, su Stl ute Wl%ﬁ ayn ryﬁ’

“Sroup 4 Qkite 20 '?%é?gﬂ’{l i’ﬁjdg"slj the term "cycloalkyl" refers to a
i¥fhocycliedrepdiyesetieo raieiehrthet eofrainsenly whibued aft ahyerogenss defined
hgrd may be saturated, partially unsaturated, or fully unsaturated.

[f0ygloalkyhgreups, inelugde graupsHaying. my%ggclgi E@&a@'&@ﬁﬁﬁrs only carbon and
hiﬂ%ﬁﬁ!&éﬁ&%@!@&?&%@ gﬁyg %MXAJQ[&UB—%M};: lf{g% ateed ?cya\ﬁkyg%rg%%iqc ude groups having

fr:(lim 3t ()O T, %L(())m%qg theulflekgta %PC Icn(%ig he StrUICturt.g fa 1 Ye
can fhonoradical of A dradical (816, an-gya o‘éi’l‘f(yfeﬁéow?“&d’b{ﬂe“lsﬁe
cyclo kyI group could also be a-lower c C

atg 6}"Cygfdalkylal an .=  radical, as defined
herein, substltuted with a“cycloalkyl group.Non- limiting cycloalkylalky!

groups include cyclapropylmethyl, cy. utyI cyclepentylmethyl,

cy@hexx Imethyl* the [008 ’terfers to
heteroaromatic and heteroalicyelie groups con atring on our

het roatoms eagh selected from 0, S and N wherein eagh heterocyclic

gra lp sf to 10 * in its M eﬁ}:rgr\? ‘ISO

thatthe ring of said group oes not tain twe.adjac 2 ,-.n

erein, whepe e numpe arbon atoms in a heterocycle is

@ d “ het at least one other atom (the

he eratom) prese Inthe, dngrdesigaations-sYeRasut: 3 Gdbaiky! group can

b%ﬁ%&i@k@orrﬁﬁidggl%g) m@yaw\ﬂ%{e%f@%fﬁ%ﬁi&mﬁ %&B@o{lmglsgqgad%wer
Cﬁg&@g‘q{ag@néh%tgg .number of atoms in the ring. It is understood that the
9(}Eterocy ic ring can have additional heteroatoms in the ring. De5|gnat|ons

H$tiLh as "2¥8 MBS TR R et 35 betHe Tt Hidiet BF st oup- No-
]“ﬂ*f% SreeoHedinarmsthe rngy (o oral foliy - five ootybikthmemberattirimgylin
cywhhichiatledshddrdigatom is a carbon atom, at least one atom is a
{{)b@ueI’OatDIEHt&&dlm&o@mamiﬁgt&l\(@ei&mlﬁ%@m&@&&@m@;&@g QQ{%‘B\;@J&Q T2 1o four

h&?@%ﬁ%@%&d'ﬁoﬂ%%%&’ ﬁ'%&@ﬁ%%‘ﬁ@té}%’&% gm oouéqm@%tgf‘]g %tqg] %dms in its ring

sytste%se mr%(flesot at i{lg%}on}sal n be c}-ese Same: Otr fiterent rogn o
anoth lI—lfete focycles can B STATY SUBS AR "BASERRY fgd aoms. Herein,

W‘H&?é%%%‘f@bééﬁ ﬁ‘éb"&f“ﬁ‘??é‘ﬁé‘ﬂﬁéﬁoﬁ‘f’]oW’F&*%té%l%%r?afo A eNBR L atiene other atom
(I dtsreryelicygrbupssindiubiergeodpshavingdnby @ -gtdrrsoindteir@bniingthe number of
cagystems butargmatic hetefo eyl cogroupsdausihaveatleast S alams ih: the
helBEInING SYSIRN - dheREetaLReYs!IG, 43 HO ﬁQéglﬂG&HQs%J%MPG ];Héx%% [-mgtezocycle refer
o %%%5%%%51@&‘9 O?X%mml rfe %‘01411 ame%rgzl?%rrewgg laeete r%%ygj'!f% ré)l%e Ii% aérzegtliné Xz whach at least

derived from azetldlne) An example of & 5-membére erocycl

TR AT a1 5 IBETEN HfErBEENE o 6 Pye ot o
af%ﬁ&%ﬁ“‘é?@&%ﬁﬁléﬂéﬁ% WW%BWW@?W@@WWS eairTolinyheteroatoms can be
thEganpieofirion-carematictheterptyclic lgratipsiaraitpyrnedidinylg to a heterocycle can be
at teinalyciofiinan yh aifwelrofuranyhate rabydathie i insnt@t EaRY R aRYY atoms in their
rmg @ygﬂtp QMra@fﬂuyaltxJ@EF@M]HQEP&%%QS@MAV@AR@Q% Q%ﬁmg 'EE’Jl‘?'k@?yetem The heterocyclic

thiomorpholino, thioxanyl,

I having 3 to 8 carbon

13
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piperazinyl, azetidinyl, oxetanyl, thietanyl, homopiperidinyl, oxepanyl,

thiepanyl, oxazepinyl, diazepinyl, thiazepinyl, 1,2,3,6-tetrahydropyridinyl,
2-pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl,
1,3-dioxolanyl, pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl,

g@ﬁi"yd{dﬁmy 8&%@&5&’%@&@?& k@%!a%ﬁd 'Q"QMmell%Qaile %clmé%gq 'Qlﬂ)ﬂnyr (derived

ﬁgnﬁé@rrar%cmx%hglhgf&wm%a zabicyclo4, r%u%]h O,X'Ai’mm OV(}%” ! bered

quinolj ZII%/TFI 10 Examples of aromatrc eterocyclic gr ups are

S B A 5 AT AL B B ASOR B FAEALTGI: Eramoes o non-
arrﬁ’é?fyretrswaf@ryrpﬂﬁfafm A IR JsbtRE T IO tertintotiighy.
tdseplitnoting dindolyiralye rzimideatolykabe nrefiuran yoetanlinyoineazoly] tioxany!,
piﬁﬁhﬁiﬂlﬂi}il&,ﬁﬂlhﬁh aigaﬁﬂayk,hméﬂﬂaﬁﬂbﬂ@ﬁ@%ﬂﬂ)@xdﬁﬂ%dﬂlé\é&y@@%@%h @'alﬂ,ﬂ}ﬂﬂl
th%%ﬁzph@ 6tg ﬁﬂ!@%Qlyimﬂ'yrf%z&ﬂ)ﬁm@%nﬁﬁlf%arﬁ‘é’ x&?%%@éﬁﬁ?ﬂq glyfa v], dioxanyl,
19% 3/2611 yﬁ% O1¥110ﬂruIP%%OcllrgéragullrglgxalIny ya? " azolidinyl

(ﬁ(ﬁr [ fotegoing groups Y Rt ket ] é‘rré‘ T vL
"’i‘f&?é‘iﬁ“%fba‘i‘}é“ﬁ]f&%‘e3ci‘2§’ffé(&‘ﬁ@d REithacHev19Ere Sirerid. pBsadpe sriguinolizinyl.
Einseémneerargirobirveriied frorere pyiiotd. imalprbl! pyrioldbsylniN-attached) giyrazinyl,
tepyrripl-B+yll (Grattackedy: Furher pagraupdrevachframimnidazalesmaywie1, indolyl,
bdﬁﬁrﬂﬁlx@lyﬂ-%h%dﬂﬂgaéﬁlé&w &%Wﬂ@%ﬂ@%ﬂ%ﬂ%ﬂ%&k&% triazinyl, isoindelyl,
pm@@zgrrﬂyylos?rd@rgﬁrpﬁa% gﬁﬂl%za%g ached), The fieteroc C"g ki

include penzo-fused ring systems an rng syste SSU Stl

*BFS x%“ QH%SS%% @Xms‘fueﬁpagy&'}rr%r i fOBﬂ@mEieBrsrﬁfarﬁ%ﬁrfﬁe as derived from
“’%ﬁfﬁ&i&%ﬂdar steroteledtep e amtes msrorablicatssbia R0 idivadicatrfipdernived from
marfeterdeyeiehe i feup)c {0881 Fhetatrmsitheieraaiyli anualierrativelymidazole may be
inlihetenoare Maties!-refatistovansand) or ax.that INCIUEes QN e, OfiMHS NG Cattached).
Tﬂ%@@@@%o%lﬁgﬁg Eﬂ:% fﬂégﬁq‘g@ WSQ&Q%!Q’Q%’S ];le;{lbstz tg':\A n{;[r?‘el g} t»go oxo (=0)
mol tsesrL%gr?mag ldmOE ne eroar:{% n‘lktxcc):"setyctrue':er% tto arl ]aromatlc grOUp

'Liﬂch at ledst one of the Skeletal atoms oFthe Ty e PRIt SR Hgpradical or a
ISt A ERARPTES B Aeteroary! groups include the following moieties: N
[0885IN S (N @ NI SRR oP-aB@aNy @Y. Khde@anma@N et ib Ny NPt inetues one or
m@ndntiiedikeoBependingonuthe situeiurne, sal hieterdanitgrogp canbeac or “heteroaryl”
mingnatadical.onadisadical.d:e. ataeag%%mﬁffé/lﬁp@ag{tgﬁ'lpaf @9, ﬁlr? Q §%1:[T6%§1 atom,

mﬁggl,@gggm Qﬁ,ggrmy@goupgrgcmgt ¢.het ferocye! ycler, lieterocycloalkyl” or

he/e\oalrcycllﬁ refers to a non- aromatlc rlng eherern one or more atoms
foi‘rnln@ th I‘II’]E is a @ oaom erocycle or

"h cye yl"-grey; ars to-.g alk greupdhat includes at least
one{\heteroagom selegted from nltrogep oxy%en and sulfur. The radicals

mey fuied Zvrth ryI m r e{n?ﬁycl@’ﬁ | rings can he

fo by e, fourpfive, sev r\erg ore than nine

atoms. HeterocycloaIKyI rings can be optlonall 35 substituted. g ertaln

e on-&ro atl e ro liR O ore arb nyI o@Nj
thi bon oups=S e 0- and,th infhg N
groups. Examples of heterocycloalkylgrnclude but are not Irmrtéd to,
|t S raReeTd e ey B ke et sTeT e, (eyRine tiartanirdisal (e o
téwahydiothiopyran, 4H-pyran, 14 tetrahydropyran, piperidine, 1,3-dioxin,

[00BB-dioxanssdhdetiad i hod i OXANE, HPHPREARIN ErellrSrQUANIRBE hdifsalicyeiic” refers to

n@ﬁ(mu@c ;lmﬂ VQ?@?J{G @E%r ﬂ%t@mrﬂrqnt% Iﬁ'@%ﬁg'l?a |2E|’t_él c}a’cgmo?»&aﬂ)g eolromatic heterocyele” or

h&%r% %IEQA 91’ ng“o%%'lré@ oea’ cl';)fc {}%I]ﬁllne aC atz nu%?saérl?ltutrége%etm oatom selected from nitrogen,
IOXOE)£€I‘&ZII”I€ y antorn racr mor ne,

YREERYArS- 18 BRI beﬁ@frsrryaraﬁrrbfrﬁléﬁea%t &ﬁwmﬁarahnwﬁaamﬁemd by
thfffy??ﬁrrérﬁé%mﬂérrelwr@méﬁé nipyreezolifiee pyrazbliting, can be optionally

substituted. In certain embodiments, non-aromatic heterocycles contain one or more carbonyl or thiocarbonyl groups

such as, for example, oxe- and thio-containing groups. Examples of heterocycloalkyls include, but are not limited to,

lactams, lactones, cyciic imides, cyelic thioimides, cyclic carbamates, tetrahydrothiopyran, 4H-pyran,

14
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5 imidazoline, imidazolidine, 1,3-dioxole, 1,3-dioxolane, 1,3-dithiole,

1.3-dithiolane, isoxazoline, isoxazolidine, oxazoline, oxazolidine,

oxazolidinone, thiazoline, thiazolidine, and 1,3-oxathiolane. lllustrative

examples of heterocycloalkyi groups, also referred to as non-aromatic
t&@tﬁﬁ@&ﬂ&lﬁﬁpdﬂﬂfédﬁ% EOMN 3NN TN &91%&1‘3@% 94?:91 " T, 319}(9‘!_4!‘16! N 4.
o,s;t@adltmi kenoTDEAIM eferoglicyclic also include ealig'ngnfg &wm bid,
tm (% drgtegoxbut not Iln?lltedtto the monosacc aham es, the disacchari

ol SRS EITSHEAS B E A S St Fe r‘%ﬁ‘é’t@?&?ﬂ%?ohfk@ “ame’

“’*@?Pﬁ?ﬁ)ﬂ&%lﬁeﬁ% %ﬁrﬁ%ﬂﬁml@w@@a diratiEsl ireldarerd o atkeding pyrazolidine,
ingfengpi)e. [0ORBLidTihel tedikdval G domoilieradivadl, Thalogent.onihalige soxazolidine,
orneaRrSHLONNE hlare; drer oianah ae-d3{0Q8d ] Thedenms i n@t@@,lgbslamp]es of
h@é&@ﬂe‘%ﬁl&)ﬂyouyb%ﬁ@%'to%&nQﬁlﬁ?ﬁiﬂ‘%{;é{&%‘%lﬂw' alkenyl alkynyl

and glkoxy structures in which at least one hydrogen is replaced with a
halofyen a@omp In c rtaln embodiments |n hich thJo or mo&e hydrogen
ﬁ% %Eégen to s,o bal ato re all the
néihﬁ’r In h twe-e/ more
hydr,@gen atgms ar% replaced with halogen ato i&{e halogen atoms are

o{em ecéa r@g e ferm *as used
he refers/to.a 1\gr0u ;Jone ¥ og eplaced

W|th a fluorine atom. Examples of fluoroalkyl groups |nclude1 but are not
imited to, CF?N -CH,@F3, -CE2CFS3, - @H CH,CF3 and the like. [0093] As

Eus re ET ter " Mhéseroalk nyl" and ' h roalkynyl
io aI;j subs ut l, alkenyl apd dlky yI ra in Whi@[j
dhe or miore skeletal chain atoms is a-Heteroatom:; e.g gen, O and

tl}pfﬁEpgﬁ&’e%ﬂMmﬂU%@ alE’@%Q&QEH%%&%@WW?&%%@%? ludm% but nolt limited to the

mpﬂg}ggcrc grtlges an 3 g gh r nterlor osmon of the heteroalky

group or at t e osmon at WhichThe hateroabsT Groth 18 BHtAkHad 8 dhgoalle rove
Ca?é’ﬁfdi}?aﬁ?dbcla]tﬂ’ # el e Ef&ﬁﬁ‘?ﬂé@?’fﬁ%fﬂﬁ%’ ¥t are not limited to,
[0088H -O- T 3rCHiP"CHILSR TS, BRIt “hal@] 31eaGHzC GRSy icdo.
[00@QIHZ-N (CHB)CHB021GH; *Gitd N C Hpl oG G2 B)- GBI alkyl, alkenyl, alkynyl
an&h?bx§st@ﬂur@ REPRE S Eegtldmesﬂ@a g@akﬁspﬂgk(!l%@u ga@ég)gmg H)%ertain embodiments in
whlgHwo o'xﬂmg‘eg;}f_cl; oger§ .‘!1(0%1';'2:13]' zépiac'e_eli % haiN ogen acgoms tﬁ C'Ialoé:cn a_tome a?eOaF the same as one

anoﬂger i gthC emB()Ir}madlgIE%]] utwtoo two ]eteroatoms may Be consecutive,
S, Dy way of exam °i“e CHZEN lyﬁﬁgﬁ?“ﬁ?f&mfﬁgﬁcﬁ “3‘3(@@%‘){33‘01“5 the halogen

a“[t’ﬁ(’)@ﬂi‘)*rﬂﬂéhféﬁﬁf @ﬁé‘féﬁﬁ‘é]?érm refers to an atom other than carbon or

[0¥7tiroge R ektetetbatoiks. areutypically rifdepend ently s etedtadefsonm: aMoRg is replaced

Wity S Eaigenysilienn aochphosphorus, Butare Roidimitedde,, _cr.cr,, -

citheseratRms:;iip embodiments in which two or more heteroatoms are

[9@§Sent’AFsh L%C(nglt%{ ore s geetglcr)o Fn'shectgrg ﬁe e thde lrlge?er%a[@l? asnoude optionally
another. or Some or all OF the Two o more hataroatoma Car B4 ch B

BRI SRS fi%%@%ﬁﬁ%e feRArBeHE BRsTAGRsBfiET=om eg-
oxXpeferditrd CHEMIEEPb o hirbetweenrthirstate e dr Fwbetoibtics wienpitha at any
intgfomsijoinsthby-theboncare eonsidaereditonhe panteblangensiiositieilrene
re{QRARBHAR: HisREYNRLAD I BlRdeer sdQ.ANGQ Jreue. 90, AR, 0-cH,, -CH,-NH-
CHISQ,&Q'%@M@&% 9&%&{&&%&0 %H'\@mwp %&09%8@&&%@ cﬁ‘og%{bf CHy, -

}feé%rsg% ‘#} C%a%g&i or functional g) of a moleclle 5 ical -

foieties are’often récoghized chemical er‘m% St Ee B RS and ~CH=CH-
NGPpéntey Wlaomwéw‘{% TOOGOPAS FRITYIFSE P FB e P u ol SamiRCH:- NH-OCH;
adoOEOOB K slulfonyl" group refers to a -S(p)a-R.

[G094] The term “heteroatom™ refers fo an atom other than carbon or hydrogen. Heteroatoms are typically
independently selected from among oxygen, sulfur, nitrogen, silicon and phosphorus, but are not limited to these
atoms. In embodiments in which two or more heteroatoms are present, the two or more heteroatoms can all be the

same as one another, or some or all of the two or more heteroatoms can each be different from the others.
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[00101] A "thioalkoxy" or "alkylthio™ group refers to a-S-alkyl group. 10
[00102] A "alkylthioalkyl" group refers to an alkyl group substituted with a
-S-alkyl group. [00103] As used herein, the term "O-carboxy" or "acyloxy"
refers to a group of formula RC(=0)O-. [00104] "Carboxy" means a
[ﬂfﬁi(p)o Fﬁ‘ﬁ@@i‘ﬁﬁlb&w 1)951153%%&@le@1@ F@Mh&%ﬁ%éﬁﬂﬁh @%EXH“@I@B%,@ o moicties when

gl %%%{8&@9%”%:%;%(« %%Hg%ad[tg%ﬁ) gl]of’?é ?é:r S(l% 1% the group -C(O)R.

009 s used herein, th eterm 'tri aomethanesulfonyl refersto a

group of}?orlsoci‘/anf&cggtmﬁﬁq Where X e a halogen. [00108] As used

[0fetein, tHe tEpiiowyERo S rREPSFETT 2 gY6up ®Pformula -CN. [00109]
[00@8tanoalkylitméarishdrclikyl 7 adicid sasdefmed therbirrasubstitifed . Witngtl moicties
arle@sh eReGYaRKgFOUPn (0L 210148 useshhereain, thetesm "N-sulfonamido”

[gggg'isulfogylglmjgp g,r(%q@e;g@a%p@ ©f formula 20 RS(=0),NH-. [00111] As
[oldg erg;m&he J;erm 'O-carb a%g (B r]gfers to a group of formula

(=0) NR 5 K@r&?ead erein, the term "N-carbamyl" refers to a
'“&}?Mp of‘fofﬁ'?ﬁ ’Fi'é(j?ti(&u"(?)1 }I\ﬁ-lgmt'@(ff‘f‘?f%‘]“,&ssﬁ%%%‘ﬂ’eln the term
[088thiocarini rsfers 1o agroapr oo il A tOCESINRZE (DO LLE] As
[0sBd hereinsdtherterme sthiocasbamyl'argters toca grogipupbfefmua C(=0)0-.
RQE(= S)utrﬁlaﬁ;&}n[ggg)_dal5]d}@m§@ggherein the term "C-amido" refers to a

[09{%1”0 of formu @rel(EQHQQMR%ezJPQ&&QL AMnerARaNYsgigrs to a

e ONH2 radical. [[_%011 As used hereln the term ""N-amido” refers to a
[ grOL],lp of f6PmUis" 00118] As used herein, the substituent "R"
l98Bkarint bi?‘fiﬂé’?éﬂ?‘afh‘ij‘fi}iﬁ’tﬁﬁhft‘%ﬁhﬂ‘??ﬁ@fo@ésT@fﬁ‘éﬂbarﬂ’f‘éi‘fé?éf?B“a]a K;CS(=0),- where X is
a kaigstituent selected from among from alkyl, cycloalkyl, aryl, heteroaryl
ofpanpded Ahtedghran ringcarbeny ate-no B30 arematic.treterocycle (bonded
{OEHEQP g_h %p&ga@fq{?&s LQQ&%%JJQ?a@éﬂ}e@ﬂ%@ﬁ‘%%ﬁh@é&wﬁ%w Bne c ano group.
orrpstituied; means (hat the refer e”ﬁ§ oIk Oh%’ng‘ € substited with |,

one or more addiional group? wduallgy and in epen entl% sélecte
Rsffo%%}ﬁ(yl cycloalkyl, aryl, heteroaryl heteroalicyclic, hydroxy, alkoxy,
[98HAbxy, Atkytthieciarphitie: kpsumoxides ey sefotiter ik yisafdie;
[oaryisulfoneyseyanan, ltaleracyartitng) haloaiky krilworoakkyl BodEoNEeluding
(001070~ anehdiasuRsliied-amin3e.grouRt:sand:ihe prefeciecdderyatves
olg1eOr. Ry Y. QheHamale.a anianat sbSHugRly m%gﬁ ko giprein

N L, 'Es'”%f end%lt% se&ected froggabond é) -S- -S( 0)-,
0 o) 2 O SO e
[006@(0)Nmn“wﬁiﬁ@eé))t?f‘ﬂ“(@@b%ﬁ?dféaaﬁf nsubstituted C,-C6 aIkyI) or
[0S fibstititededbeunstibititutednBle U aikenyurer deadhRR(SNH-.
[oindgpendenitly selacteddromer  {Suhstiiuiedioe i whstiiut @Gy ddallkyd)eters to a
suwpéﬁgwe%siaqfomwgﬁweﬁy@%&wp loalkyidhoheteroary -t MERIOakYl) and non-

aml I et?greg)tflcng}gn L @Q)Sm g%tarylg .4 S)rm the protective derivatives of the
Bove subatituents are known to those of skill in the art and may be foun

013 lefereWEéé”‘s&8}5"%@@1’8&%‘&‘5% WA Sh B8 18 [ TS5 T he i bc substituted
W HRd A SIoECHE R ety rbdrelborad fodretid prall griseipd ek ek partidipate’l
heipr @l haedivedctiofrpwhérein aviewatoiatle atliondisifofmed hetwencaikylsulfone,
arpeltion, ef:tha:Michaslaceepinrmeietyang:ths donor; meietyd EhesMigbaghine
ﬁ&%%%éﬂ%l@ﬂd‘&%&%%j%%%@ @?Hnt@ﬁm Q(QIQiEpg!)QL?EXbS fuhfd l&& H’Jﬂ' wherein

ed in any o or ul
eaf& ar md%en%gr? in ccéexar?i% egs (5512 I\(?Ilcr%) ({Paccép or)5 m(0|et|és ?ﬁﬂ aC(O}NH
STRENEr T i Ge oMM S hiiEsphit E'b?féFéﬁdsOt&“éﬁ’%iré%ﬁrSn%ﬁyﬂ or -(substituted or
wisdmipiuricCor oiktydreredfisAdensraniplelofed ekt ophiterirttueedstinted Ci-
CHIkRQ waytisdimites te;jagysteinesasigueobaymeleeuekguth asielorg groups that may
foﬁ%@a@}pﬁcﬁzygeﬁ%\gi &Eke above substituents are known to those of skill in the art and may be found in

references such as Greene and Wuts, above.
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[001221 The term "electrophile”, or "electrophilic” refers to an electron
poor or electron deficient molecule, or 10 moiety thereof. Examples of
electrophiles include, but in no way are limited to, Micheal acceptor
moieties. [00123] The term "acceptable” or "pharmaceutically acceptable"

[Wl%]reSpﬁgtsgnaMM@QQr &91@199%91@ Ptrmn'&gﬂﬁ%!r%@ ’lh%?()gls ;?atqtcl ate m é Michael

<neans, having no dcel tot;:;nt etrimental effect on the &eneral healt éah
subject being treated or does not abrogaté the BiotogIcal Attty 8F & nd e doner

i %béftﬁé‘él%feﬂﬁé‘:%%fﬁaaﬁa B At RElatively HoroRRE fanaRE somE S G groups
PIERSA NARY teFATdyEniSerrelels tor Boroin fourndiotHenpressnugeobivhiti! acceptor
meégights in a biological 15 activity of a protein that is the same as the
[ieiggicalactivity.resiHing.from thenresancs Af QMUf@'&]%QM r!)ng)mety thereof. An
ei'zg]%ﬂe%tf 9%&99019 gtﬁ!ﬂ!d§¥81ﬂ na"r%bf\gary% lt% ch% LQCQ'%Q? ue of a? rzliloieecd her?} as, for example

c Sgstllergg 1Joartla agonist" refers to a compound e presence of whic

esuls ina biological activity of a protein that is of the same type as that
f%%%ﬂlungFt&ﬁtlthageﬁ%@éiﬁeéroﬂamw@ryf%c@wrrﬂ*ﬁgwwmtjomteeh@ gebtiemmolecule, or
mpgty dfees 4o Wermpiaghitertent26s [00L261As used heliird thevielies acceptor moieties.
[samtpgonistidefersde.a comparnd. henpressnee: Qf/twmmc'g%ygﬁﬂma@on composition or
mgl%@re%a%euslz@ IEQQMIEHQ§39E %RIQL‘BQ{&%@% Vézt%c?gnatlgr%g%la hca tt@ Sle_] ect being

~Embodiments, t aghrebselnce pf an antagonist results in complete inh
"of a biological ac tI(\i/Ita/ agzc?oetcéll‘r’it}sughg SRS SXATRpIE B ecé‘PftaWO”tom

0
(8 A Hodimerie i ‘Fa@rc‘ffh RPESAETHRIDRGT oW Pes el Hepbigsuls in a biologicel
aotiyeR o ratieh thefitis symptontbtialranituieridisdasehdiseradendr naturally occurring
lipohéitionsby:25natl ministkation Bika particular compound or pharmaceutical
[00OIFRIPOSIHO M EfQES: 1D BB |‘§§§§th§£ 1%%\’@6‘%’00%@){(1'@6 %&ﬁ&c §W lc!ﬁgc&flts ina

blaaggga%ﬁwnpmtt%tﬁst'@%&teds%t% g%@ i toeqel %Qeegts%ge%m%{&% occurring

slasting or tranS|ent that can be attribute or assoCiate

g minIStFATION of thé STBETRYSr composition. [00128] "Bicavailability”

f“i’é%éts to“’th%“‘“ﬁ@?f?éhf’ét‘g‘%ﬂbf HeesigitfaTeampotndshaiseiisee Werbinsults in a decrease
ingcrranideofnpolinds ofidme Of Fkermilac(Al), ForitaB); fretmubaa(G)a@inist results
in F@npnH anf Dol osedthatisdeliverestdnta the 30@ensral, eiiculation eftbEments, a
an@g(i,m@ls% human being studied. The total exposure (AUCto0$)) of a drug

Elﬁn admgrglﬁtﬁeggd Jntr é/gt%ous}¥h|s usg{glll Ogefgrr]uecdaa%étegsoe%lslg!’gavaéloaglte .

(Fo ? "Oral bloavalla%lfty refers 16 the extent fo Whieh 8PSty condition by
agElEe gy hErie! §W8W%?§ﬂ%8ﬂ]58tﬁ%ﬂ%t°&ﬁ9°8f%ﬁfﬁara%ﬂjﬂﬁﬁaﬁﬁafae(wy delay in
ongeh FRtiEe (Y osteEerNTUt (B nar Edabdor bbethintotregemenatcireUtatiarr ransient that
capirerny thegharmacewdiogh eompositonfisdakenotalyoassampared to
(odntepvenousestion 380042 ] cRIgosk {Rlﬁﬁé@ﬁt 9@3&9&%@4@4&;&&5 Qér%tﬁosuch as,

co%u(ﬁgmm@ﬁ*%ﬁg g@n%’ %‘dﬂ%)q}% gél?g) unhls L(IB{] Eat H%}%)I]VEI‘E§ mto the

en réf ctrc:t'i:a?t]ron ofl i ax}ma gjfe tormdu a}'l ormu

e Basma component t%lo%n "ol 4 St Mt ttﬁ%"étlétb“o%cm AP g ministered
m‘@&ﬁt&’éﬂtﬁéﬁ%ﬁ%ﬂﬁ"&%ﬁb Ht?d@aﬁaﬁgktét%rnﬁmabmymh@wutafe(rat)a {oprigutity which
cof@yunsr festrendleetid) syvieny. vamyosignifieantlyf betivéensubjeds, Bueuto(C), or Formula
(Dyvartabilityedvith tegpeat E@c[ﬂ\ﬁtﬁibﬂhﬁﬁ%@W@Ec@@ﬁ&@@o@‘@f@@ﬂ@ﬂ@r%@& compared to
intRtReSthgEaReutic agents. In accordance with one embodiment disclosed

[thggrﬁlln ;t%@cp&%orﬁrﬁ Jogc T} g?%gi%f}jgn(@aftég& OIr:EQoenlc %?_.5 ;}Oolt}lzp Csists?:fo%er(ljf 1601';11 such as,

TSRS f@%“t”lﬁ% RB AR de b AT e p‘ré%‘tﬂ‘a*ma COmPWm of blood of
a S%tfééﬁfraﬁ‘aﬁ%é Fh%tié)e@taﬂm ERSTPERIEN ofsaimernoplasnidconeéhti@iora (8), Formula
(CxPrax)eiiptadyareasgndentiéplasma;concentrationiiiMeICIEMR: 1o metabolism and/or
podid GLR-Bilrmay viaky e frorm sty ashio.suhiest %%ﬁ@omn\{ég%ug}{crgﬂethe blood
p1a§m9&t{3£d&§%%?§{é’cg%&9%%&% 0@%8@&‘%&}]&}89 a?gegyr\r/ne laalg}ooltleorm Eaa(D) may

weAmRand Slany A amug L ormie () Farmila (C), o Forrilla 7

may vary from subject to su iasﬁlt T ‘é’r‘b%ﬁ‘)s h B

mak’ﬁ‘t%t&@‘“?% ‘iﬁ%@&“ﬁt ﬁ PefeidHs" Eﬁ@f&h‘%ﬂ RS R GH SR fFORTHG NG (5 ) may vary

sapiens, as disclosed in, e.g., U.S. Patent No. 6,326,469 (GenBank

Accession No. NP_000052). 100131] The term "Bruton's tyrosine kinase

homolog," as used herein, refers to orthologs of Bruton's tyrosine kinase,

e.g., the orthologs from mouse (GenBank Acession No. AAB47246), dog

(GenBank Acession No.
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XP_549139.), rat (GenBank Acession No. NP001007799), chicken
(GenBank Acession No. NP_ 989564), or zebra fish (GenBank Acession
No. XP_698117), and fusion proteins of any of the foregoing that exhibit
kinase activity 10 towards one or more substrates of Bruton's tyrosine
skinase{ @ grapeptdesubsinale, RRiRgthe Bmine 36iISROUBRE R utically effective

amphytl"‘ gﬁ% %ﬁ%&uﬁ?& ﬁ?@ }))Tl[)qgijfﬁg][* I&ﬁli‘?}ﬁmrﬁﬁﬁﬂgf"ﬂ%}ﬁﬁ%@) g{a)tqg ry from subject

. like, as used herein, are meant to encompass administration of the

° Suli’ec:tted therapeutic agents to a single patient, and are intended to

IGHE N de traatie it sy inarE R C e A e L& dpé AR StErEy By them Homo
sapgmeolidiffetant-colte BlathnrmistEti8nCortattHesameNor diffdfeittime.

(025 {00138} The ‘@ims < gficctiveamaunts, 0fs ke rapeyiically effectiver Bruton’s tyrosine
k@&%&,{‘hhé%&ﬂé&%@ RGN Rf%a@gmékkﬁﬁ&i@dm%@ﬁ% Qb A a8ent Qk&ion No.
xE%b‘??d‘)” PEINg, & mésqsg»t JWE‘d?EbWUJ;{eh‘%\ SIS’@ETLGA%E%%O’H%O%Q%@ or zebra

more of ‘the oms o sease or condition e|ng treated
ﬁ%@fﬁ‘?’é%%és?%‘a‘g ﬁgﬂéﬁ%ld%rﬁ&‘h%\ﬁ%{t%ﬂe&f fe"sigs, f‘}éi%ﬁ‘rl&&%’d‘éﬁ‘ Kinase activity
topAgS s B PEISEHEES oY GthErdesirsel afermbl sParidrgiedr systerpid scquence
“AOrESREmpls A& effective amount” for therapeutic uses is the amount of
[he2compesition including:asomprune As:disclosesReisin eQkiFRd 40n2Q ation of the

sa%ré?e\élﬁl@m%eﬁhmggl Yi$ m'gggﬂmeﬂaea@é%tmdga%@a&edgwm&mégmmqymh the agents

ue adv rse side e }sntégtea(pfgro riate eff atg[tlve amoH.%t in.any

area min stm d the same gr di dmsnistr tlo ne same or ditferent mc
be'determined using techniques, such as a dose

indivi se'm
O&?élatloﬁ"étﬂﬂ’ff %‘ifé‘"féf’i’ﬂ““fh@réb*‘é@ﬁ@&ﬂ%éﬁé%ﬁ?/éﬁﬁhﬁblﬁﬁf‘ﬁ?ﬁBfﬁf‘dee'ffﬁfbtf’ a
suicamm plesugt proplayiacticaltyeffectivedmotsrtd Ricieffective tammoumtinofrg or more of

theompound disciased haneim isanuamolnt efectivedeachiera/a desifed of the signs,

syﬂtﬂ%ﬂ@ %%@Qé%ﬁﬁ%ggsg rort.gl? @Q@B&QM%&Y&WMQQQLW HE: @QY@@,S% “affective
as@ﬂg eg;l;ehcts It IS und stood ghgtl]' 'an eff cta

tﬂ,l e amoun he compos 10 umocy 3 com oun§ s.disclosed herein required to
erapeutic e ectlve amount” can vary from su ttO supject, due to

p‘\‘}‘é%ﬂ aﬁ%‘ﬁl??%lﬁfégiﬁ%Sﬁ‘s“}?‘f%?fhléd%?ﬁﬁé‘ﬂﬁ&mso‘f‘gﬁv ot ﬁ‘“’oﬂn%ﬁ%‘(‘}&)ef%%ﬁﬁ fgPropriate
"By ESRIIA C)Y BAFSHNGM TB) et getietr e sitt rfarot thelation study. The
tesulbijechettieligefiditionnpeirigitiedte ty thengeverityokthelserfditiorrbemain “cffective
aleated. angdhe judgment.ofithe prasceibingphysiciandeByawayn@fologic effect or

:h%?eﬁ?i@ %&@Xméﬂ%@ﬂ%ﬂ%‘%&Fﬁ?Qiﬁé’@fi@é@%’9%4&?@%@%@%‘}?&@@5&@& or “a
rlmentathn incl d|n E not Ilm{tgd to a dose es

el B?%% éfeéﬁ’ E%Bi”&fmfﬁae”te?ﬁﬁs SRhancs” or *enhancing mrﬁZ’:}m g e compound
ﬁé’r?e%a“a‘rﬁ protoRg gt r BBty Brati dibes "Gek e cetrert iy W subiect the

copfisyeripdercrenianeing’ thbcetietiobthetmpedticddtyertonefef S tatiygiving physician.

Babilityr teaingeeaselerprolongieithemnupetency ardurationsthe: effechofation,

mme@qeu{i%gemembgm sreatmepkof a disease, disorder or

[egmgltlor}hAn ‘ephancin greffectlve amount,” as used heremérrefegs to an

CIIMSs "ennance NCi means therease or prolong €1 m po ency of duration a
amount adequate to enhance the “effect of a therapeutic agent in the

B
PRGBS ETROEIGETAR3BEHTS EEEtWAfhel @ﬁ@ﬁdﬁﬁ%ﬁ@%@éﬁ%ﬁ&f@&f@@ - @fsorder or
cti@iciseasehdisardérior condition upidviouscire rapynhetpditent's dealthhe cffect of a
hetptus apg: (e spoRsAd0 dhaidiigsiane theudgmentakdng freatitGmounts effective for
nR W&Qﬁﬁé@p&%ﬂ JJQ&}%(&%&QE‘QLQQQH& C&{%%H? G ccﬁ§1tlr{§§e;geblgﬁg{ﬂkrra%§§§§: patient's

a cysteine residu nce_posijtion that is
heﬁ(t)hn%%élﬁc‘;’ JOUS otsﬁéqtﬁl 81 felr?lég fa @Ou?(})r? 'S nlgopéfyr?gif(mase as defined
1REréin. F&f 5%rﬁii?§1°g8§}qs?@ﬁ‘ée4§‘2W?‘lﬁ%’%‘dﬁﬁ%‘fé‘%ﬁé‘%ﬁ?ﬁfé‘iﬂ@ B & sequence
Pasttrrotet Gl BeisgonsotroginetRinase v iostein g B iior isnive B cheorhbisgolins example,
cysysteifeiafidhehigkeryotikolog; randioystieinedBiisthe homalegous?o is the
hdHMEIRE: IR dhe.28bERdishoaHbelag U anatel SxAmplg. e NARlIAgaYS fis

orﬁ%?JE 'fﬁ%a%lx;ﬁm% ol € l@ﬁl&g%lfsaé}w&{n%?%ﬁ@r 'ﬁ% %‘395 %@{y&%@e@w ORI ruton’s

et R s R R
kinases (TK) published on the world widg web at
kinase.com/liumaii/kinome/phylogeny.htmi. [00136] The term "identical,”

as used herein, refers to two or more sequences or subsequences which

are the same. In addition, the term "substantially identical," as used

herein, refers to two or more sequences which have a 5 percentage of
caniiantial 1inite which are the ecame when comnared and alinnead for
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visual inspection. By way of example only, two or more sequences maybe
"substantially identical" if the sequential units are about 60% identical,
about 65% identical, about 70% identical, about 75% identical, about 80%
identical, about 85% identical, about 90% identical, or about 95%

sidenticalaveraspesiiied.Le0inn, JUchPSIseNaass 49, 10,fescribe the
wRercent identity” of lwo or mare sequences. The identity of a sequence
can exist over a reﬁlgn fhat'is at least about 75-100 sequential units in
&R, oVRt 'SPl that e el TS S e HURAREPOA S AP feT Ry D BRUGHSEbich are the
sst lspidsifie the sero seotietiehtidandedliencel TFhis définition alsorrefersido Wigh have a
reciiplenientofid testeatquenceabBymivay ol examipienen iy o BEF&pondence over a
C@@Mﬁ@?ﬁfﬂ%&%ﬂﬁﬁ@&é@iJ?mﬁééan@iﬁgt%%’Q&QIg&i%ﬁ$§}%yﬁlﬁn@gﬁaﬁgﬁnmn and
vi 5 i e p} % 108 Sese lﬂences Ak . SHPS 1a I-; ical” i uenti
e T G
5% TdeHCa BB P0Y% el RTLAT AiBL7 95 iteritiesh, Spoit stogou s0% idenicel
ek Aticafe BB 8% 98 fidsitiechl oo P SYGIniige ntieal srovi Bdd o @B percentages to
dighehtidal pvenadgpecifibdaegion. sfuenidetitydoairy eXistouer aregion thatgion that s at
leigtabdeast: mbautnib-100iAmMIAR aeidsdadlengto auerHa-egion thatisAROUE where not
sé@féﬁﬂ&%s@ﬁz@e%d% L@(ﬂgﬂt‘e QEISW%I‘&:UQEOSQ%%IHQ% c&%ﬁgﬂs@n} Q? a %Qttg:eeucncc. By way of

seguence of argog/lpﬁgtidg sequence. In addition, by way of example only;,
exampie only, two or more’polypepude sequences are ident her 1l Sidl hi i
two or more polynUciédtide sequences are identical whel the fiefeidaggs: »aile

GRS ArRHE SIS RNE G Hibre el PoRMtIee duidisy e pagss0% identical,
abareoiSuidstanatiallyidehtitsaledl theriit dlerdeldresithiedearelaiout’s6Bgentical, about
SGtlentceal, abbut BB%ddenticals abotkd7QMmidenticalyahoutsy. 5%59@[&1@&&5 at least
araliout 80%:identicak- A0 W B4 identicab.abRuLA0 % ddeRligal L OLAPOIE secitied,
R mddRRCalovera sheclligd region. The dentity can exist over, a redion

ﬁhautogs a eIqegast about 7 f'110% nulgzlelclau s In length, over a reg;lon hat'is
PEBOUL B0 AUETEIE A dS HAehG O Wi Fe ISt SpEEfied Sctbls e Bitire
PUBYtiEHte BRSO Teieatitey dgifel deh 2800 287 e THestermhs isHibistical, about
63inkibidrgthoor Mrhdoiton!. gfoat Rificideias, tsedibieidinicrefestcs jnhilbition, afout 90%
sd&ﬂ@!ﬂﬁﬂh@@b@ﬁﬂhﬂﬂﬁﬂ&fﬂ E}ﬁﬁf&@tﬁéﬁh [!Q@ ﬂe@ﬁ}tﬂ_ Jﬂ@e@%gﬂg%\é@m@s at least about
7dR b\jtﬁﬂg&g zﬁ§1§'{§?€qgh§5€épa {%tg{ §1$95%6%9{@@%EQ EQ@UHQ%&,%Q%%% 1\{\(4!:5!‘]!’36%] fied, across

nlarget | EQntc%iQfgetgy'h %QQ esgg%ecgtcuses, the formation of a new covalen
bond with or Wltﬁln,tﬁq,prot,e; 1, W?iereb “one or more of the target
OBk ein's BoBEicAM Sttivitibe gy, “piSEpHo e ShErata e e ity jefer o inhibition of
@i shessheratBlisied 80 notwithstanding the subsequent presence or
[0ed38encelof the frreversibleinhibitonsd0R130 Fhe temmpameversileBike: with a target
profeiter dlkﬂﬁswggﬂfeeftﬂmﬁﬁgﬁ @_49&@@3%&? itofQf Bt &J&%%M&Jﬂ] Whereby one or more
orGRVAIRNEond with.an BRine @gcid fesidue of Btk In o f}&%%?@%@?%&%@&
olrever: ggleh!ensh{)ts)ét% (t)frBstk can form aftgo,\(alent ond with a Cys residue of
Btk:in particutar embodiments. the Ve rSBTE THiBREY can form a
[0U3Vhlent 56T Withew! s RiuBhssicRiesto PacorTBioYeTHRTa ) GPBtkbry forma
copdpastdivnd rebighurenine hd hoftnolbgtus oerrespondinge B5vpesitiohilobaridthes: form a
catyT@iS.inﬁﬂi Kiiﬂ&seysa&ﬁmwﬁﬂ:ﬂgﬂ&le{ﬂgﬂ;é@ﬂna_dfb&ﬁeﬁmvgﬁ@i@i-m{{ﬁ&ﬁjﬁﬁq a covalent
borﬂ@m% dﬁ?ﬁf@rﬁ AQige @@Wl@ge{gm%ﬂgnaa Q%QQJQQ&I& gf tl@tﬁﬁgcﬂ)ggmorresponding
poS;S’EEBPa%%Q%S not of lnteresstrx!‘%ggg@d rc,ubstances can be in either a dry or

T tyrosine kindse, as

semi-dry state, or in sofution, Including but not limited to an aqueous
1008 Rtion " HHE TSOTHRSE CBATRLIER Y B BRSSP B O GEREBE Ao LtRR Bt tHaerest from
COREIRIET CSMPBRRE At Eah BEapRitst & pHarmiaceuticadcormp ositiotthatncluding but
nogomiptises additieriad phtrmiaseutioaihpacceptable.carsiess.and/or #d:solated component
caﬁb&':i@ﬁi‘tmﬁa ﬁ%%&%t@ﬁ]%ﬁﬁﬂ@dﬁnqm%oﬂﬁdﬁi@sjG_d@@lgél %a%%%l@ra%ceptable carriers and/or
exé}'ﬁglétggIQVWQ@&:§%QOQH%§JE}§%Q§09518{85?&933‘1 g tegir’ew 1e%fsg‘cthlgz%fet1csag:{yseorOfroteins are
ts with which it is associated in the natural state, o

the cellular compo . ]
fre%ﬁg%%ﬁcast SO Qm% cer?]glpar comgonent ; with whicl 1t is assoc;zitegtlé ah% d‘aé”%\?&‘f"g?é%{?é‘ihe nucieic

, e nucleic acid or protemn has been concentr

SRS BB REBITTAGEHET R I 66t VR GOpTBHtaahits TO ARy njiweryduction.
of example, a gene is isolated when separated from open reading frames
which flank the gene and encode a protein other than the gene of
interest. [00141] A "metabolite” of a compound disclosed herein is a
derivative of that compound that is formed when the compound is

metabolized. The term "active metabolite” refers to a biologically active
Aarin/zativie nf a3 comnnitind B that iec formed when the comnoiind ic
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processes (including, but not limited to, hydrolysis reactions and reactions
catalyzed by enzymes, such as, oxidation reactions) by which a particular
substance is changed by an organism. Thus, enzymes may produce

specific structural alterations to a compound. For example, cytochrome
ARG50 watalyees @ yariety Qi Q4idatiue, and e Clve R RGHANS WIHAMEGINR e and
encl(ﬁhg%pe t%ﬂ%"%&%ﬂ?”%' transferases catalyze the transfer of an activated

cne of Iter
Eﬁg ucuronic-acid 10 molecule to aromatic alcohals, aliphatic alcohols

StHoxylle BEEE S By lﬁé‘écgﬁ"l?ﬁyﬁmsgar%ﬁjﬁ%‘"&Efr&’ﬁé?"?ﬁf’&?ﬂ%hﬁdﬁf‘m"d when
the rerRetah B TaTRPAYASH EDe BERN et FroprUPHE DT i adblogiet Bésideprative of a compound
tifhiekapeutics 18thoEditidns niMeGraw il 1986k thMetabolites efdhgefers to the sum of the
pORRALRASHisclasadhhereinyean haddeified:either by scbinistratiQnef as, oxidation
+GOMRANRGS1Q M%@E}%@@b@%ﬁ U§§u&g§mlﬁﬁ réama%g}oglodg&kgxwﬁc
SUI Qc(f\tlljrtiaﬂgﬂguggs(%g zm: OUOI’] ﬁgr ex é) ayy%ogeros lﬂl%%&%& VZES a\gxaf%yg%o?gd%ﬁve and reductive

resultin compoun(r:]lé’ Both methods are weﬁl known in the art, 1
BBSY l%ﬁ%“ﬁ@?ﬁ%’f&f?&l‘l‘i&%oﬁ‘flélaﬁbfﬁ?ﬁ%fﬁ?fdlﬁf*éhfdﬁ‘?f’gd %ﬁnéﬁ?dﬁﬁﬂl@‘mmm -acid
mplgde sstaraitk corrbspomttd el cenrespondinghipdr oxyrecontaitingroups. Further
inGomMpeLtcudab S & SO I3l COPRPOLEh s RiaholIZeehtatcs, 9th Edition,
wbérmﬁﬁ@ﬂ%’bc@é}a%tie\gefm@@am;%@i@@&ﬁ?&ﬂwﬁ ternmAdilate, s @snistration of
co%%gnmqgealpdsm 1?(9 al;!%\;g s Ig}t te Srs%g Ea\lll\{%)t]@s %(;1% rtgeehoesgt L %{E&Cglxn%l% yc]rgillroeu%%y Wlt? t hepatic cells

as to alter the activity of the target, including b wa of example only, to
SRS LIV O e ARGEE (i InAIORtHE SENVIY B HE Taratny s movamens
*ﬂﬁﬁmlﬁ%@éﬁwwﬁﬁ%@mg&y @?%l@ﬁ@?ﬁdSth%@WwfﬁH@ fargeengne hydroxy-
c(001i48Jokscusk th herempbtidenterardmodulatort:vefersdorarcomipiuidathiat metabolites.
foaltars anractivity-elia molecuendral, xampit:aMAacdilater-Can GAUSR B irectly so as

toI E‘J?‘e‘?%?e%@n@ﬁﬂﬁ %{t,eéégt I B&Uﬁn@" %Qé%@x%ﬁe%%f@@aﬁ%ﬂé@ B{egit%lm 911 %%Lﬂ%et to inhibit

wEQmRRteg (0. e magnitude of e actyingn fhe atisence o fie modator

n cer ain éerﬁ[jgodlments a modulator an I5hib or W créases the
[OMéﬁnitud@ B B’rﬂ?ﬁﬁfﬁ‘ Jeaiiaes s W}BF@E’BP@“I H‘%fé‘r‘f‘éﬁ Ap activity of a molecule. For
eemiroelimérsT em cintsibitorreonpletshyeprdvertsivre dr rrtve activitibsmfeule
can@led w éue lnageriad nfernbadime pisshaemodilatoris.an 12 beagt vatotimiChimodulator is
xiREGaseshadmagnitude ofalleast sms'o@qtitv\iwe%@ MALEUIE dR.6eHBI I ments, an

lnﬁmglo(grgn%{% glggeﬁg%%g I'c]:T]eOI'GOE;.fCﬁVIUCS Hal.affg(} CCLl e r!téserltgmapmg%lvn tg%togqq(}l‘ 1‘; ar
not occur |n he absence of the modulator 00144] The term

RSPy HEAT SRS SRIOUNT™ 88 GRS SN Tfels-trat SHROLRESY e prosnce
RCvslii\seilioine aﬁweaa%ts%a%%ﬁ%m&ehlwm ?@%ﬁf@%@ﬁ?ﬁéﬁ@ktent one or

0fiéfe of the tsyniptonbwtdidifedsessonditondhedisorder themgtredtedmposition
aphliSLE A prepRylactic: apphcations: s Chamasats mayrgepe ok 0RctRe condition or
dlg@a@@g@%@d af g@@%@%@mga@m the, amma ;ﬁaggm;g%m wé%LLMgIHa{Qof health

he_ art for. ermin - effectiv

wel 1t anl(llth like. Tt s con 51(961'8% Ipw}hln the s 11? uPtK]e art KE nea tcotélgt%rli{ né ttlglh 31(6;311% actically

ounts by routine experlmentatlon Inclu ut not limite
ef@%bﬁl%Eﬁ‘&i’r‘it%ﬁ%T&%{P‘f‘rFéRe[ﬁﬁiﬁ%T‘A%c’ﬁ%‘é%i ‘H&%F@ %”’ff?é et ipsesraatve i ifg"
[98Hipourdreefesrsitghs Eoinipséaiig thdiseteetvehy Hirds aepmmnyrpdetiesieafcly binds to
an@Me@n nore dangetpgoteinsnd001461 As used herein, the term "selectively
[obinsls” refersctadhe, abilinofaselsalive bmdfingtmmppmqet@u@@ogm t@bound to
bif@ 9%9&%%%?%? ﬁ%!%@é@%ﬁl% Fé%eé’é’ thegreater @th'aé% ARl Qﬁem In

0,8 noNiarget profel, o, ceriain emoodments, spegic bindng refersfo, .,
bin ng 0a arge With s SHINR THANS Af7ss (ST BoTROG! 8 ea§d6°
o805t W?éeréntﬁsr%?‘@r@ﬁiéiﬂﬁ@ﬁ“fﬁ‘é YHMIBEFOr a non-target. [001471 As
[00BEH hereinctherterthe sele etivedrodulstotcfefers toraccohipouitdithatmodulates a target
acseleefinehiimackiates.aitaygeteagiivityonalativetoiac-neantargef-achividyuiibng a target
acg@%mgam}b%ira&ni%,%@g%@ﬁ@?@&%@ggﬁ%&@%&%ﬁﬂng a target 40
ity at least ti more than a.non-tar

e O Eab el 8 e RS T B et Ry o

R “ﬁ%sﬁ%?]iﬁf%’re e Hat R s EU ‘E&r’ﬂ?&ﬂﬂ‘"‘&?@%@e‘?ﬁﬁ&ﬂ?ﬁ%@S‘F“’mp"“em of
other components which normally accompany or interact with the

component of 20 interest prior to purification. By way of example only, a

component of interest may be "substantially purified" when the

preparation of the component of interest contains less than about 30%,

less than about 25%, less than about 20%, less than about 15%, less
than aboiit 1N04 lace than abhniit K04 lace than ahniit 404 lace than ahor it
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5 component of interest may have a purity level of about 70%, about 75%,

about 80%, about 85%, about 90%, about 95%, about 96%, about 97%,

about 98%, about 99% or greater. [001491 The term "subject" as used

herein, refers to an animal which is the object of treatment, observation or

n@é@§ m&@%uﬁ%}ﬂa}/ QJ & eQL?nﬁgnOY lyaa%gng%ggn%?}{atgr% tht %S Og “amgzgﬁd ified” when
mam  includin gg{Fnot mited to, a human. 1501 Re bl

ﬂﬁ é) rr%pﬁratfﬂn e}erﬁq%?aee AR PRRATS TS B RO iET E&S[ WE%\’b%rB/Pe gf than about 20%,
%5ty FrfvbtTAte By abg@éb/m}@sfﬁ@w(?r@ drsthiim A Aiplaryttamrgett 3% less than
apetivities lnsclud ebdouit/aite ot itited doydbinaing caffinitynsignak “substantially purified”
ctigsehctiom;-eRzyMatic ativity tman grawha.iRHANMNANOR Your 85%, about 90%, about
obrflasomationstelated REQCRES SR, ARE, ameligration of one or more

@M@ptomﬁjassoggagjeg Wlth g!%%%%gro{o%?nrgg'?n [00151] As used herein,

e ~subject” as us wh l th
the term "target protein” refers to'a molecuie of a portion % I SFStaiRe observation or

“CAPABle B BEHGT BUid BY & Seretive Biffdig'ebpounes incesitaihy norlimied o
28tBBdiments, a target protein is Btk. [00152] The terms "treat," "treating"

(@i Streatment] as-usedihereincinclude allevialingoabating:cameberating odulated by
2 & BIS QA8 QK GO0HLIQ BxSYMPIQMS AIENantng additio Qﬁll@){tga%om§mg afﬁmty signal

«RMElIQRINg.QLPIeVENtng he upderlying. metabolic cause tedOf SYMPIOMS, ioration
HF'I c?evef Osf %Pl

inhibiting the disease or condition, e.g arrestlng

“disease or €bA l&]‘lst|ac&'>5r§’Ciraéefge"\’}?ﬁ6dt’he’@sfi RR&RSEBY condition, causmg
[ gtessidn BFthe tseasa orEsINN, PElevig e et tiovi20-Earset fyabic of being
behe! bligsesise whedinditiomyor Stoppingthelsymptoms:of dbe idizease or
[ooonglitiortnd hentetrng " tteatsy dreatingnQks tRatNeNtnNEIMde it é’%ﬁgn@ Ot ameliorating

a hﬁé%@@ 1QnBleP HML%H)@ %@QEIIQ{ 1&@@&@9&%%5@1@& z%ggratgggo %%%%eﬁ\%ct{?e underlying

TGS /.
partlcular test comp oun §t ac]hleves 3'SH9% Bt oﬂgo? ‘?heé‘i??%‘?%ﬂ" the discase or

“TELBSE Shtt ﬁ%c?ﬁ’rﬂb‘iﬁa?ﬁl%ﬁ BRI Fr 488 45 that e eisaréieauetieving o condition
W@%ﬁ@ﬁ@‘“ﬁ?@@’]ﬁ%ﬂdﬂ@l%éﬁpﬁ@g@ﬁ sECsesraforsitoae dosadjésn. The terms “treat,”
“tcangeptrationeal ariodntofajoattiatlas, tesheampodndithat-as elicihsna.
[dose-dependent s spORSeal-oQ0% mm&%ﬁmh%ﬁ%ﬁ%%&f@&@@%@ compound that

aJespanse, th ! LS Rofentiated By the particular test
108 pourAd %ﬁ?)éggél%%ggglg%%g}( % q Q eb F é PIBQQ’ § %éﬁ '1:| free. such response.
esents a Saqlisnce CoMpans ﬁsﬁfﬁ?ﬁc\?\ﬁfﬁ“@fﬁéF‘IW}‘B%‘?E%"?{ W&Eé@‘“ compound that

pre
4001 56T deRgrdobreRute s HEmvE ek st refareitg InkipttishefiBnéeltd, provoked
orpegaptet WdweedPhospholipase-Cy 30 phosphorylation by compound 4.

In this example, there wexerR bERamososalis/wel ifcaien free media; the
[06BHs were, PE@&%@E&W&U&Q&MP&M m Qﬁeﬁhﬁmﬁe ghlleceptor was
[0%%}U|at%q \ﬁl!z}ibasg‘ I! Maf\(?é’ 3 maltartgha? ! On mon ot?gf Conttalnln DPNAS]

was added directly to cells. Phe & er was ad ]eaeléorduiduc?ii gjospholipase-Cy

PHEERR S BT PR 4aWﬂBI%‘§‘Wé}%t&?ﬁ%ﬁ%@xﬁﬁ?‘%@%ﬁ?ﬁ‘bmﬁm free media; the cels
Wfpm?ﬁﬁ%ﬁ*yréltémfkﬂﬂﬁa Plieyiedhetotsr Bt anthPe@\ it Ehe  Blofonasin; the 10X lysis
bufifraged wit P IChe miDoe:CEDiand guant tated: with: maageQuantadkheirectly on gel. The
saphasphondaiedhandsuas nommalizedie E?i@kd%é@ﬁ%gdm ﬁﬁedrl%%}yy 8% blot was

imgalevlated 1001 E data § 19 ing h TR
bjfd%4anﬁ‘i%arégz%ﬁﬁﬁff?éﬁ.%%‘%%té?;‘é%h selhdata ahoning thelo zes o

1
example, there were 3E4 DHL-6 cells/well in complete medla The cells

10Q4e treFé%eﬁprﬁml‘ﬁé“‘iﬁﬁ PafEy RMEWinS CHtIBar @00 2vsmM Shifibiatrowth of
Ditlophedinthatitrexarin.cedtentern et WastnrésseUred usingnAdamar cBluerassay for the
indheeordingito standar @ protacat 040 4003581 fig. thdy@sants ilstrative. 4 using Alamar
BIINASS sRecira shawingihatgompound 4 covalently modifies Btk. In this

{O(ﬁgﬂmpl%ig] Q%l‘r'ggtg 1§HSEMVQ%@S s%lélc 1?1 410\%@1@ t? gglili_M r%?do CPJQ%W BT#’ ch Bti[%n this
na e domain only) overnig at esalt protel bItO

[
A v
determine molecular weight. >99% of recombinant Btk protein is
covalently modified by compound 4. 1091591 Fig. 5 presents illustrative
inhibition of arthritis development in a mouse model by compound 4.
[00160] Fig. 6 presents illustrative data demonstrating that the efficacy of
compound 4 is associated with
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5 reduction of Rheumatoid Factor and Anti-citrullinated cyclic peptide
antibodies in the CAIA model. In these examples, *p<0.01; **p<0.001 vs
vehicle or saline treatment. [001611 Fig. 7 presents illustrative data
regarding the inhibition of arthritis development in a mouse model by

as:@mﬁ@wgole% Thise @aﬁﬁi%ﬁe%@@ meQ %@Q&%Mﬁt%&% !%%s% stggm determine

development gf, arthritis in th model at dose. levels of 1
:;;%;f Eor compglr|{'=,B{(J)or]|nb 3?5%%: ard ?ﬁsgcfﬁﬁeﬂl oRCdf s NS ?fépag%topment
s

ahie > PEWIGHSE HSHeR A Resamtdts fortramatniaiagtiaodel by compound 4.
FREORPORNTION B REFERENCEOQLBRPAKRDublichtionsand patented with
rapplicatiBisrmeidtionediin Ahis-spricification piei RareiddBCORATAIRGL . In these
kefprancedo: the sameextgnt éssaif;@a@aﬁfegividual publication or patent

@Qpil catign, was spegifically. ngréna(lj \l{ld al |nd|c ted 10 be Incor %rgted
{ | %8%1%5 DETA I%”‘yDQt %)_f_ ’\i\? r\yl mouse model by

refer
B e ﬁ?«ﬁtwm@%%w&w mode
ﬁ%?ééd%ﬁ&ﬂ%ﬁﬁ&.ﬂ@%aéﬁt&qﬁmg@ fhie ragrelinicaliyicffed ivl @riodntnoht in the same
mgpRe BrdmonechresddpsillerBtikeipdribitor compounds described herein.
Without being bound by theory, the diverse roles ed by Btk signaling
in various hematopoietic eeﬁj unc Q%Wé ) 5 §r§5§*f‘g€5ptor activation,
[Buggestsithab salsmolesule Bikinhikiters.are, HM&LMJ@%&H@%%%@ by

re@r&EJEgﬁg E‘cﬁ’fl@@%@nyﬁs IFJ%I‘QEQ@(E@I%%}@H%Q B?gape}{t %[p?‘gg 1<():1I1|{!~1 spec!}%aﬁy and individually

Lypes of the hemag oetic i Ilneage including, e.g., autoimmune diseases,
2 10 bé mcormorate
heteromunun conditions or 'diseases, inflammatory diseases, cancer

(e.g., B-cell proliferativer diserdersy randdhrombae mhafiergisorders.
Further, the irreversible Btk inhibitor compounds described herein can be
o QLY o TR SSrehser Brbth EFHSEIAG Ki 4R HHisedagreposition containing a
hpigpeibReEyefAtAYBH Wby hbsing meeysteimebleBidaiincluding dadSysd8itrein. Without
baiesidug pthiocandormsarcovalent Hhamdswithnthe VereversHle mbiRorS88s, ¢ g, B-cell
re€for g{iﬁéﬁ@ﬁﬁ %&ﬁ@%&%ﬁlﬁlﬁéﬁ%ﬁ 2R H%ib‘?tw§§ste%t tg{r I?ﬂgg%lﬁll@g@;ed% (gt%%{mg a
0 be useful as therapeutic targets in a number
el o R L T Limmne
aserbed Rerais Can BeolEd i?%ﬁ“é"ﬁmg&f&‘i?‘?ﬁ%ffﬁ%“dfs%%éd] RUiicrgtive disorders),
eI MBS e R G e irreGrblEdie: BpthiitisopRoTidtissartiditissin can be used to
ingbtecarthritis! Stillle diseasenjuyenilbaradwitissy upuBikaialetes, cysteine residue (including
2 (eyastheania) gravis fdriashiraetotsithyheiditise @sas th 1Qj1d§<i:§ve(§ @}6@@% kinases in FIG. 1.
T]‘QQSQ%Q%%NQEQQS%;%Q&@M&QI‘ QEH%’CR%@!RJ@X?Q@EQ§ 1R u%!"d ”a@’ perapeutlc targets in a number of
wayhdrome, acute disseminated encephalomyelitis, Addison's disease,
soclonus myoclonus syndrome, ankylosing spondylitisis,
antllphoéi& RS RNt {s o), %W@P&?ﬁégcr&’ﬁ?alﬁﬁ%fﬁ‘é‘?ﬁ e St Hamune disease,
WHgpeitiss cuidtiag Hidehve Gowddasttire’ sseyad rotmis. iciepathic, Stll’s disease, juvenile
artinitoriip o Yo penitypeirpura» op tiesheusisy seimrodas e R any Biliaeyse: s; jogren's
syﬁifSﬂ@Siﬁluﬁellﬁ‘d’r@s@,)@.ﬁ“gmrrg%l@m Ua&éﬂ%%a‘i@m&%ﬁal %&@HQSAHMQEM disease,
opgoldm mlé%anes%ﬁ?lléﬁlg Q’l@%g; l%’ W tps1esrasn I’l%l;ll%qf antx od SO rlaf'c?esa iastlc anemia,
au mngi%%%' “Q!X?E%%,LE %%qu ets, disease, chronic 35 tatigle, dySdiorio
endometniosis, Intarstial cyshna RetrSa st gél@?ﬁﬂ’éfﬁiﬁ"‘%ﬁﬂ‘m’a optic
N SUSTATE TDOTBEY I &5 e ethiTStRTA SRt e PSS ES cribroek hiargiiy warm
wearbe el to west-Heteroimmuoviersonditiorisior dis¢ases;swkiBthinslugese, chronic
farlgud, ayeunebhimitediegrall versis hesttiseaseotraNSINAMALOR vulvodynia,
[ aﬁfmeU%ﬁxﬁ@ﬁmm&@ th@ugt'ﬁg@%egg iBked ?JJQ( %%J(BSQJQJ“‘&BHJL? pos1mn?i:t1% donditions or

i QIH95,{9003. I0SECL PQISONS, animal hair, anjmal dander, dust mites, or
cockroach calyx), type | hypersénsitivity, al elrsﬁ?éec%aﬁlf %13 iviti straﬁ?fesrlﬁncanaphyla’“"

i op @aa%??ﬂ%‘fi’ti%teﬁ@lfé@i%%ﬁ“i‘f’?‘fﬂ’r‘fﬁ@isé%’%éﬁ‘ﬁéﬁf@ figesior, dust mites
or ?ﬂ‘é‘fﬁ%ﬁa ek fib bl tefaii canebesitset vstivdatindgn flammatonprideases.
tedadeich intltidés, cptitdennot, limitedoto asthimiaeciaf ammatery, bewelitisease:y disease,
whitp penaicibis e phaciis,Rrenchililis: o 20 @1@&@&%})@&1@&@ HER Vit Sronchiol litis,
cholangitis, choleeystitis, colitis, conjuni:ztlvms cystitis, dacryoadenltls
dermatitis, dermatomyositis, encephalitis, endocarditis, endometritis,
enteritis, enterocolitis, epicondylitis, epididymitis, faseiitis, fibrositis,
gastritis, gastroenteritis, hepatitis, hidradenitis suppurativa, laryngitis,
mastitis, meningitis, myelitis myocarditis, myosins, nephritis, oophoritis,
nrechitic nctaitic ntitice Nnancraatitic narntitic naricarditic
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5 peritonitis, pharyngitis, pleuritis, phlebitis, pneumonitis, pneumonia,

proctitis, prostatitis, pyelonephritis, rhinitis, salpingitis, sinusitis, stomatitis,
synovitis, tendonitis, tonsillitis, uveitis, vaginitis, vasculitis, and vulvitis.

100167] In yet other embodiments, the methods described herein can be
bktﬁaﬁlntobtﬁﬁag @e@%ﬂfée&m@a&:t@c%ﬂb&f@'t@lr ﬁ'y\é911qu‘ﬁ959§r§ys‘y¥1@| Q:ryna ergt;es dermatitis,

ADULALS DOt limited to diffus lar e homa, follicular lymphoma
chro rfllgc/ /mphocyte Siy mphoma, ¢ Orrgﬁf%liygrlﬁ%%g@nfféo Uike ‘Fﬂ“?mghéélfpldl&ymms

faSC]]l’IlS ﬁbr sm yﬁaéti éﬁ%@ﬂﬁ?&““i{6‘ﬁWW&ﬂM&Wﬁ@WWWWﬁ%W§tFW”g“‘s
iw%efregveﬁeﬂheweﬂ%meﬁie PRIt 26 lyighotia pplasmia. oslbitis, pericardits,
periyelionmaarplesmacytomalsiextranodalitmanginahizone BscelshmphRmaphrits, rhinits,
snogalMmaginalzanes Bsﬁ@&ltlymmg;mamma@ﬂ@&@lJm&@%&&d@%ﬂ&%ﬂ%‘
(ﬂﬁ'twmc) Q@%&1@L&MB&OE¥%J{M§\@S§:§H larrge %é: J.lesleldl}{) dEat acancer e.g., B-cell

'Ime ary eff S|on ymﬁ)]omla burkitt Iy %3 emia, an

homatold granuloma o’él}sare[b‘ﬁi%’@]’ ff ﬁfffﬁ"eﬁ”éﬁ?o??& PTERRE tfrgicular lymphoma,
‘*ﬁ?&lﬂq‘éa@lﬁé%ﬁﬁe‘a“ﬁeféf%éﬁ%@ﬂ@é&fhﬂerwe&fﬁk@mwémmﬂeu@qmders
IypBhpsteiednied e h oot Srlnetdinmitec dovniyocargialiinfars talangina peetofiSsma cell
m@iﬁ@hadiﬁg‘lﬂ@&tﬁb|&tﬂiﬂ@iﬁlaﬁar§8ﬁm2ﬂﬁpﬁ&§ﬁeﬂ;@§%@ggrz@@giigm_%%yhoma,
m@f{te@&i@g@gmrmmaﬁﬁaﬁt&%@mg@éﬂ%g&?&&em}%ap%{aplh oral aterial . primary
QRS eoggseu s%‘? lIsms, %ng ER enous

g;ﬁ Dot e Proghostic tests for

{BtD 6 Osefﬁrti er embodi [n itoms 1
eaci’1 of thE"ABHYR BSr &d"&%ﬁ%ﬁﬁﬁwﬂé@ ‘R’i‘]i‘.?\ﬂ/?? fithie i iserboenolic disorders,

Wwﬁrﬁ%‘i‘?sb‘e PIREH % et terrratdidarfictheteit: bethre (incROOyFiiee angina), reocclusions or
refite@reaficHilki202Eompaniespdntyey setial 162006 G0  QlfpRk 3 624) alabdlisive
ditheerReviseshEHrpaanAMericanuk phama” (REAL) classification
[0§Y@§e m (@%ﬁtoﬁzg mat&%sﬁé‘??sﬁ't%ﬂ% t(?slticqest %rtle’]aethattnl 9 ri!')a'la C—E?'e?ltloneé conditions are

e

Instltu e)m[(g0170 numb of anlma mo re usefu

S0
“Retab |sh|n am ergmé’fﬁl AN BRI 08 b8t 1A bledmi Hil
“IRRIBITHIE %S&ln Ofarciré’éﬂﬁ@l éﬁf}}oﬁnﬂﬁ@ fSratyosifiar vige Asescf0DTMEdma” (REAL)
cispiiceiampre dusing bf irtkve rsibleBelkinhibitonosmpeunds:or treating an
[Oﬂl]fﬂ)imnmmm&ﬁa&elﬁ&ﬁda&bﬁe&&&ﬁ&&%ﬂﬂ@nﬂé@lﬂ%emﬂﬁj@ip@lﬁncaﬂy effective doses of
inthgumaiQid-aithitisyButhismedsl, Qﬂﬂaﬂ%f@ega%g%%%& Balb/e mice by

inisteri nti-collagen antibo ccharlde See

S@ifr?d%ktﬁ%mgrg]et ea do(sug gfe rrevers}gi gg m 1tor cgga %l; é??t"ﬁ?ﬁ‘f‘fﬁ]“]ﬂune disease can
“another EXAMpIe Ho éfﬁaﬂa?twﬂeefé?erﬁfélefﬂoﬁﬁa.ﬁileare itdped treitivienie oty

ad’B“E%‘fPE%‘HféPélfﬁ?é “piiesierery bembeestaringsd NandigmaachenPanstotmuseio!
legadigeitaft model in which human B-cell lymphoma cells (e.g. 30 Ramos

jooellp) arg Hﬂ&mﬁ@i&ﬂplElt@)QEE'BﬂH@Q%m@@mtim%rg%gﬁ)e t%m@ﬁ%i?ﬁohfﬂatwe

dlgﬁ%r(!gﬁg J:Qan@ gl IPQ eéﬁltﬁ‘ﬂl:l’- ()219(9159 ]Q Flﬁcm r:!lcl n \E\)l 5 -ce g
GRS 455888, 1001 S Al mods o rctmcn B << o (e
rom oembolic dlsor ers are%] o\ OO A1 e tiabaia i Pagel er ol (2005),

Ch@f?‘?fﬁ?ﬁ{?ﬁlﬂrﬁe E8iphd for one of the foregoing diseases can be

0P ptimizeaiaierivrgs feorsecsifiemmentbdFodiexdmple;a subject being

ldareated cantunrgergertediagnesticevaluationoimeanghaieheselishep: i ed during a

eoﬂé&@ﬁﬁﬁtﬁbﬁmp@pmgi% Q@E@g@l@géﬁé tl;Qaﬁ@mQIMrg 41 é@]\/o%g %aﬁ&ﬂ%% correlate the relief

of @QJQ&@E’&%QMS%QHQ I%%g Infgin%ﬂqaé%% no vsr\?o ik%ntllvq ey Eg\lpcl% Batlfmlrgpi!:nlnog ven dose of an
says known in the art can he used to Sterming VIV B8R

1rrev?r§§L 1%11 hibitor, Cellular assa

DYeSENEE TPEUYRHLE BF Ah ALY RISIMEBIRIRFiBte A FEY OfBﬂ‘ in the
Pfeé?&é?ﬁb%%ﬂ@%ﬁﬁ@“é}b}&ﬁ%%@h BT ho Sprotyidtetiateirasintk B2BHR2B)ed at tyrosine
22 HNd%Yrodines58 13(YB5T), phosphe-gpaoificimmunaeytochammical Sadnigss | -positive
cel@b4-D¢ 223 08y HRd-pBsHNVe i 6eHsGan Q&%ﬂd&%&t@&ﬁé%@ Qiy(ﬂbl@%%ym of stained vs
wsReHvatian f Blgt tesaappepyzlq%e) %9?%% A&t Ey %%% ﬁ?ﬁ%ﬁmﬁé‘iﬁ‘e R a0t of tre

iR Qremmce} Is §ee e.g-, Nisitani et al. 9 9), Proc. Natt.
B %%Q'# ? 215% %ulsﬁﬁsg i gﬁ%ﬁ”ﬁ’f Ifct‘T'? @fke?ﬁﬁﬁ%lﬁl%?*fﬁﬁﬁﬁiafede‘i 80 as to

mamta}ﬁ P %53 ﬁ?}ﬂfﬁ%ﬁ@i’éﬂﬁ?ﬁ‘@ﬂ f@b‘%‘*&%ﬁ?oﬁ@&cb%ﬁsﬁée ifféfeased or
decreased as needed so as to maintair, a level of Btk inhibition optimal for
treating the subject's disease state. 23 Compounds [00175] In the
following description of irreversible Btk compounds suitable for use in the
methods described herein, definitions of referred-to standard chemistry
terms may be found in reference works (if not otherwise defined
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herein), including Carey and Sandberg "Advanced Organic Chemistry 4th
Ed." Vols. A (2000) and B (2001), 5 Plenum Press, New York. Unless
otherwise indicated, conventional methods of mass spectroscopy, NMR,
HPLC, protein chemistry, biochemistry, recombinant DNA techniques and
cpbpsemacology, within the ordinary skill of the art are employed. In

[oﬁﬁﬁiﬂon’im{@@Q@Q&%@Q&%ﬁﬁﬁ@r&@%%%@%ﬁ@Eﬁéﬁe(ﬁngls!‘ér! RER R described

e[j:nl Q%W;insrtl) ? ar‘} i stan Ohse?mstrn te?ag E%J/'bse fcglg'&ent Pelr(gncg ’\g’or d A{P n tothervwse defined
nliess specitl e Initions are prov ide the nomenc ature em

hEBhHNEEH P\g\ﬁ?fﬁy %ELWBeréb%?éﬁw BroEs dHrBS BRIt EEhMRTu 8?03 nd 2001
PlanaiyticaNarernistip csypithiatits triaisie 00 chemisatodntimesieirarwpdiMR, HPLC,
ppharmaceytigahehsmistryrtoscrined theneirare thoseckpguwititntiieoatitary skill of the
ar&@@gﬁwadqg Emtk@ﬂal? sueRR Re kseehior.ch @é@!&@é@%ﬂﬁ\@%%s h&nﬁtrﬁi.gpelre known in the art
a‘lltysgg % 8Ur§1 %C%Htﬁ: %@E@QQJ % ns sf;?ecrpy da P i’(l)lp dn@la]rde pl(;(l)%ll(li\ég r¥<’: Qorl]n%nclatme employed

treatmen of patients [00176] The Bt klnhlbltor compounds described
PERYSAYE ’%et%ctuvé‘%?‘ﬁtlé’ ﬁ?ﬂ AR § B Eiae paL it R g e
haPHiRD %t’élH‘%@@ﬁ‘éﬁ%éhﬁé‘é?ﬁﬁﬁabflﬁt’@stwﬁ%‘fﬁ%e‘l’(ﬂ’?‘égéﬁ’ﬁfa‘t%khﬁt‘ﬁ616’@ B fydard
tethieqarnemobacidl SequerneesiBhpesitionict aybtesnegAd84cqniBtkrGeweica. fymulation, and
Jdirases: irednten: dtphabibitor compounds described herein include a Michael

mm?ptorrm@whlk%ﬂczzt])&éﬁﬁgtéét%emru%vae@meeIt&hﬁqﬂ%@m&q}uaf#ggtyme
d in the. methods escnpgd hgsgelggng%séq tlfkmgr characterlze

}'@Sl ue ]}’1 83] amug acs equence 0811101, ous { amino aci segquence

an In vitro assa acellular biochemica assay ora cellufar
PRI ﬁﬁfﬁﬁéézlnﬁ?tﬁe&s"sga@aé%ﬁfé@fut I et R S iR IR pgyde @ Michae!
aggrirrawisisible Btk inhibitor compound. 20 [001781 For example, an
[tacsllulardanase, assayecai beiusechipdstef BineB tkaotivitydafteibed herein is identified
ol BckRAtIQA Rhihe.kinase i the Absence AR SeNcs PlAdANERRha! assay. Such assays

«SQNREIMANONS. of A GANRIdate.If @‘é%!s?z';t%'ﬁtﬁlﬁ ihialg B%Q(Enpound It the

candldate compound is in fact an |rrever5| le Btk inhibitor, Btk kinase
Q/ (ﬂ exainP)lc an geellular L&rﬁse assa be useﬁ fo dete ng 1?{1?)3%121\11 after incubation of the
IO5ES ity Wi & fecovered by repeat washing with

kl?‘ﬁ@éﬁﬁ]fﬁ hg@ée B .}ga’seﬂcBafg FAZER ogiogqe]{tlaggg))f 3 cm@@te@rﬁé@fﬁlb]e Btk inhibitor compound. If
th Qe B8 B irFenttive meveridd Sitit icompl@tkformationith etiee be Bk arsd by repeat
waltandidateviseversiale-Bikdnkibiter isanuseful madicatarmof k. ktawersibles 1 5. Further,
cd%mla iionof BiGAL&aR.er %ﬁ:d‘!'ééﬂi% aajlalcTe RaVET ) QH%%}Q?& Rl MethedRor o
;rreversywﬂz tg]lgoaﬁf g%{%ét rcgtg‘%e rea r%%%%%’ M A: r%'t er omrpe%?? q(n LF] the >;1rt {e.g., mass

irreversible Btk-inhibitor compounds can form a covalent
Spﬁ%rf%efr’%tf(‘)‘(é’f@?p{?ra?"g“’l\?ﬁc‘fﬁeésé‘f1?@&&’8???.‘”[6‘6’1“?%‘“@8]If?f&t"fﬁ%’&]ﬁtﬁtr}i‘atd with Cys 481 of
BiidsaysdeMpikdntiition include measuring one or more cellular endpoints
[0 79 spornisgito fstimuldting of B tkiknneitligded-pathwayrin aneetininectdugr,endpoints in
r-B6R activatien ieRamescels) i the.ahsence ot rRILHVIESENAERE & T9R0S: absence or

pr QJGIS: (3 Q?g QH&Q}?%C%&@&%DQ’ g @{L?d H{Q\{ﬁé’\%@ liﬁe %ﬂg 1![‘1“:!1@(”@5;9&:%9({%&? endpomtb for
Usefu endigomts for determlmn%da respon% ?erR acfivation incl

dcésrtgmflmé ft OSpFIOI’ T{a%%\ﬁaté ho%paﬁtop lation g t!?(t 0 e;%ho lflat[]on of a Btk target
pregeig (e PL’@CW %Xﬁ?ﬂt@ﬁt’a‘ﬁﬂ?&’(ﬁéﬁum flux. [00180] High throughput

[0aEwhys forgnarysapelsias bioohemidakassaysi(d. gspkifrasdiassaya)sand celiular
reeibuiassfunctionaliassays.(ewan icaleiunm:fuy) arewelliknawniathese Ohisn

th%ﬁgﬂﬂﬁtré&%éﬁ”léq %gge J&rﬁgg: Q%vﬂ%ﬁe%@e@@%&&%@ﬁﬁﬁ@dﬂ&&y ﬁﬁfﬁﬁ Technical

re commerc avai r k|n
%Str ﬁlcaﬁ)tolrhéus)%rles E/LIE}St I—%%%iﬁ Fﬁlan Ihstrcﬁﬁgrlslot&e?hc “&u at] kAﬂdA cte:). These
SYERS PFEEIS] éﬁ%t%*ﬁt"sprﬁ?ﬁ‘??rﬁfatfé‘l‘?%ﬂ S@P@‘? a*T‘Hé?é‘“éV?t@?ﬁélt%}ﬁl@éW“”g timed
inghepna el edioe ctibrescimdidding tedios anmplerandretig ety plpsttirig systems thereby
alliguid dispRasingydimed:incihationgcana-finalreading s wtiheomisraplatendue effort.
[umsdﬁtectare(a)gﬁ,m@mntﬁteotegntaaasmsammata@ﬁw@m&wmt for treating any of
thQFerg@ghg c!)dg P&Hl‘fé‘,&'o&% qn?x!%%g%g%rI%ﬁglgrpaga;y%tls%‘ggeg Q!‘é )i§ gopc{ers B-cell proliferative

irreversible Btk compounds without undue effort. 40 [00181] Irreversible
RIS F S5 OUR e E4h used for the manufacture of a medicament
for treating any of the foregoing conditioas (e.g., autoimmune diseases,
inflammatory diseases, allergy disorders, B-cell proliferative disorders, or
thromboembolic disorders). 24 [001821 In some embodiments, the
irreversible Btk inhibitor compound used for the methods described herein

inhibits Btk or a Btk homolog kinase activity with an in vitro IC, of less than
10NM (e leace than 1M lace than
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0.5 M, less than 0.4 M, less than 0.3 M, less than 0.1, less than 0.08 ItM,

less than 0.06 M, less than 0.05 M, less than 0.04 M, less than 0.03 tM,

less than less than 0.02 IM, less than 0.01, less than 0.008 ttM, less than

0.006 5 M, less than 0.005 M, less than 0.004 M, less than 0.003 M, less

[ibwan lessithan 0:002nMhiassithan 8O i8S M&n@ggg%Myelﬁ%om@&cmbed herein

ng QQ%OM §§%§A%§k§r§9g%3n lﬁ‘\ §1§1£ )ﬁi@ %nglgg tg n ’1&) }isf(?? g‘anlessgon ?51\4 less than

0.00093 |
O B o e e Or e s vt

16&%%8%%&@&&?&9*% el Rt alfss Ao 0t Foher GFEM, less than 0.006
HArgetiyrodite Minashae §04 apHos phohjibted. fornthof ithettyrogingMkinasa 0.001, less
trx0b. @xamplesddactivate B tsisiiansphosphesylatetady oS ies B21.00095 uM, less
kiS00 m%@mhp@ﬂmﬁms1&@4&&%\6@6%&?@?&%@6@5 d ibitS the
IRt kinase inca &'&%ﬂ Oncetg g%:ﬂﬁﬁl‘%!‘%?ne yc%t% ?Xi ibly inhibit
Slgnaling events. | Descri erein are OUNOS of Ay it inhibits an
SESHAR g@\)“slf%?ﬁ"nmgg 11?%?%13‘”(*@3‘%? ﬁﬁﬁ'ﬁ?ﬂ‘f&“ 5. ty}&%l’i H%E)rlf)‘édmple
retefP s Haheiakadtiebty aee ptaplas dlisep habribreuticalyvasbgtétiebitor
insivate sy phanmaicedticaliynactivermetabeliies;vandbpharpaceticaty
jacegptablepiedrigs of Wmmp@@@éﬁﬂh@{ﬁj%ﬂ%&ﬁiﬁﬂﬂ%&%@&% ormula (D).
A];Mtgcﬁblmygga% %&&&Qa%%&e%%ﬁ‘@&h‘m 8&%&@%@ g&%ee'“gtf)?e soYvateq Fharmaceutwal]y

cce glql%ssal armaceptlca cceptable solvate, harmaceutlcay

agme me abanl OF Pharmaceutcany acee bt 5"6?6’8?&‘5 SPEpRffutical compositions that
ngl3h ﬁdifﬁdma%%wa@d 1A p%ﬁ?éﬂ@ﬁﬁﬁb&ﬁ%ﬁg stfrrbprRts RS lintgeeptable solvate,
ridigehosed heréinreohtéincarhoxidizdbié nitrogen meone, dhechitrogendatemovided. In

sop@rmbelieenverteddtaumnnmi-oxide dysseifhinasanvelddaoniydnacar tndRitrogen atom can
b%ﬁt@%ﬁm@\dm%mwﬁ @W!ﬂ%@é@taﬂyceggﬁ)lt&%gm&ﬁmo%ers and chemically
rg%glg?g 9 Sfpo%goﬁda 1%%3‘&: ftil'sl c¥er9 re%m%gttee% alg're a?)rrrlz:u arm 01§}1L)f683])_81%)]mula (Cy, or

Formula (B) Formu a (C), or 50 Eofmula SO prov

FIRER ED};\%reea(? aré 88%pounds of Formula (A), pharmaceutlcally

0888 ptaEﬂé@&%dﬁm@fb@@mﬁnw%w@m@m’%ms apheithiraeuticatiyeeutically
acgprepibiiesprodrags;iand phasmaceutisally seceptablel solptes tapseofhereof.
Fdnarmulpi(AXdsoas: follows: R3. N, R2 Rt N A N R4 Formula (A) 25
Whegem A is independently selected from N or CR5; R, is H,
EZ\l(subsﬁltuted or unsubstituted alkyl), L2-(substituted or unsubstituted
oal 3 L,-(substituted or unsubstituted alkenyl), L,-(substituted or
nsubpstityted cycloalkenyl), L2-(substituted or unsubstituted heterocycle),
N stltuted or unsubstituted heteroaryl), or L2-(substituted or
unsubstﬂytgd ar I? where L2 30 is a bond, 0, S, -S(=0), -S(=0)2, C(O),
(substltutecf) or uns bstituted C1-C6 alkyl), or -(substituted or
"iff8ubstituted C2-C6 alkenyl); R1, and R3 are independently selected
frén Prerswderiatecapdosubstitited lower alkyl; Fais L3-X-L4-G, wherein,
L3 optienakiand whemptesentis, a.hondioptionalyssubstiiviRaor 1,-(substituted or
unsulstituiedalkylyORienaly.38 substiuied %ugl@ﬁ%thu&@sf;aﬁg@éllﬁy;ubmmd
0ptlorﬁ'&f?éllé(c%?%'t%%glﬂe&‘Q;Su%? gtgygeéjhaf!allgoeaqw Qtl%n lIYEtGSCEOI‘ﬁlt] tl%%tu eg aryl}, where 1,
IS optional, and whén present Is a ¢

unsups ituted 3 —¥)
% I_?{“(Np(g q{ll—ﬁﬁ?ﬁj utectfc'dﬂw tltutﬁiFgg—éf(eﬂ}yl or «(su stituted or
-C(07NP?§*t“§f{f@szHn¥NHS( 0)2, -S(=0)2NRg-, -NR9S(=0)2,
-BOIOMN#E indd4@(D)0: RS SOCHO)NRYky-NRYGEOIDIg+E HishO-,
-GN=GH-L-NRGO)NR,,-, heteroaryl, aryl, -

L; is optional, and when present is a bond, optionally substituted or unsubstituted alkyl, optionally
substituted or unsubstituted cycloalkyl, optionally substituted or unsubstituted alkenyl, optionally
substituted or unsubstituled alkynyl;

X is optional, and when present is a bond, O, -C(=0), 8, -S(=0), -§(=0),, -NH, -NR,, NHC{O), -C(O)NH,
-NRyC(OD), -C{O)NRg, -S{=0)NH, -NHS (=0}, -S(=0):NRy-, -NRS(=0), -OC(OWNH-, -NHC(O)O-,

25



10

15

20

25

30

NR,0C(=NR11)NR,0-, -NR10C(=NR11)-, -C(=NR11)NR,0-, -OC(=NR,,)-,
or -C(=NR,,)O ; L4 is optional, and when present is a bond, substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
5 unsubstiitiigsaryh suhsiiuted-arounsubstituted aeteraaryl.suhstitaed or
unsubstltt,&teg{neﬁe5g§%clezRgg(L§R>g ar&q,ltgg b%gn t%etggr fog;ncimtrqgen

containln het rocy IC I'in

0--F|RI’ ,F%%dﬁ Iﬁg‘;ol‘ll_t zzs Rﬁ Wﬁug?{étflﬁEdF?éunﬁL?mwﬁdﬂlgy] substituted or unsubstituted
|ndepen&éﬁ?ﬁ%%t@&e‘ﬂeﬁﬁﬁﬁfﬁiﬁﬁt@dW}‘?BW@F‘HWF‘W §%§ﬁ¥tj‘t‘é‘d‘ll‘i¥Wé pubstituted or
alkyl, lowesuhyeterdaikylbrigigh stitotddilowdrtateroalkylusdiystitubeduor heterocycle;
unsulbstifLkeddoweecyeloal kyh antho 40 sulhstitbted-ardnsugstituted lower
heterocycloglkyl, RS is H, halogen, -L (@Eybstltuted o unsubst@uteﬁ

C1-C3 alkyl), -L6-(substituted or urs ituted 03 lkenyb),- |3

-L6-(substitut d ofu sdjesﬁu d Fete oarﬁ) Gr-L6 (su%étltu Ry
unsubssiituted Hryl), wherein L6 isa bohd, 0;S, -S i“O) S(=0)2, ﬁf » wherein,
C(O), -NRO{O)DR - DG { Nt -NEIECED Jrooranfo (@)N bHyeeaich (Rglﬂ@]ttited Jower alkyl, lower
independently.agiggiedfom-ameag-doanhstiiiad o5 unayRRl e IQWREIKy!, and

alkyl, and substityled: of, 45 WnphsHted gy cvcloalkyls each R.0s

mdependentl substltuted or unsu stltuted lower allgs/l or substituted or

un SSU%) tlfalf)é Ma W‘(E‘substltut ﬂ(unisubstlttt\;,t;ag % 8; &Jp é_éc(éub 1tuttéd[ﬁl z%n]%b?trxltuée%("va alkenyl),
6-, 7-;lor BoHRHRE %e&ttété%ﬁ%ﬁwm ér-(ﬁbﬂéﬁai Rlﬁ’%ﬁﬁ*t‘&@éﬁﬁ@r"f@fﬁ‘i‘ Lgisa

a 5-, Bend7 Q. 6r -8trRdiberetth€terotyUliO g @PROIedTN R, is -CIOINH;
independenth:selgcted feo it mSEI0 R4 wue& (F G2 Ny c O OMRBK G, substituted or
-NO2, hateroaryl.or. beigealkyl; and pharmaceutically active metabolites
Phamaceulically agceniabie splvatcs, pharmacautically accep(able Salsy .

or’ p aromace tica y accept e pro rugs thereo %O é& Lin a further or
alterr&f9&'ghbodiment, the compound of Formula (A) has the following
stiefirgrefP 28 Fasein FaB) S Ra Rebr RarRacNIHZooRE MENON N Rte NY

G Isermla{B)saractein ¥, s alkylsenssihstituted-alkydingroa 4-, 5-, or

6-memberadsycloalkytngigach Raisindgpendenty dik halogew,, &3y, or
-CN, hQQcEerHndNH -La (substituted or unsubstituted alkyl), -La 30

(substituted or unsubstltuted alkenyl), -Le substltuted or unsubstituted
pﬁ“ é"r%léttj B AT U S T KoL Ghstisshitiey’ S PRRIREFEIICTY fecgptable salts. or
PIRBRRAC G 8y aseait)e Eeémeazhﬁtﬁﬂ:ﬁ, C(0), CH,, -NHC(0O)O, -NHC(O), or
[MTHED )N Hp 26:0RE D @RE OHRB@RE compound of Formula {A) has the following structure of
Formula (B):

Ra Ra

Ra Ra

\G Formula (B)
wherein:
Y is alkyl or substituted alkyl, or a 4-, 5-, or 6-membered cycloalkyl ring;
each R, is independently H, halogen, -CF,, -CN, -NO,, OH, NH,, -La-(sut)stituted or unsubstituted alkyl), -L.-
(substituted or unsubstituted alkenyl), —L,-(substituted or unsubstituted heteroaryl), or -L~(substituted or
unsubstituted aryl), wherein L, is a bond, O, §, -8(=0}, -8§(=0},;, NH, C(0), CH,, -NHC(O)O, -NHC(O), or
-C{O)NH;

26
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IIR,\S\'~R~PR7R70~S0O iRZGisR8R6,R8 R8 ~, or R8,
wherein, R6, R7 and Re are independently selected from among H, lower
alkyl or substituted lower alkyl, lower heteroalkyl or substituted lower
heteroalkyl, substituted or unsubstituted lower cycloalkyl, and substituted.
or unsulstitied lower heterocMclqgll@gl 5 R12 is & or lowercalkg; or Y and

R12 takédn tdgether frm a 4- C(;?é\r'g be gateroc%ycmi?hgi and
pharm éﬁlacthlca @’ﬁqﬁﬁbjg z}lbtlv metab IltesR phafmaBe@itigally

actBptable ‘solvates, pharmaceutically acceptable saifg, or » wherein,
pHarfaeetticalijcavdeptatle ptdarutpeth Eréofe (001 87 b fuiptHercoplkyl lower
alternativelembediment s @ isisetbstedsironedamoeng0i@edlovief ditodiley), Yhd substituted
N Oz 3 QiNpk QMo 0ndyYoN-R12 [00188] In further or alternative

e b%&r&gg@g iﬂ(ﬁ selected from among N 6N\ ,NH _N_/, and HNC

[00189 In further or aIternatlve embodiment, the compound of Formula

(B) FESHHE BIFITNG Lhidiure BF BRTTH{EG TR NN NN YR 2
N ﬁ@’@%ﬁﬂdl@?%@}‘b}?a@% Ry 138 &t Et 1 26T PE e sevatesy pharmaceutically
6-memibsetred elcloatieyhrmagicaRactspHbomlodners Bikyd-or Y and R12 taken
together form a 4-, 5-, or 6-membered heterocyclic ring;;O R6 OQ R6.0
R6 0 R6 ti4 R Rr~S R7 7 R R20 G is R8 R6 Rg R8 oF RE  Wherz(in, 20
10RG67IR2 andiR& areindependenthssatactaeBommameng Hy lower afkyl or,
§ubstltuted lowsr aIkyI lower heteroalkyl or substituted lower heteroalkyl,
p eolor te yutoalkyl, Mbstltuted or
ut)substltuﬂed Jower heterocysloalkyl; and 24 pHaimaceutically acceptable
active metabolites, pharmaceutlcalIyﬁcceptable solvates,
pharmaceutically acceptable salts, OQIphaF(maceutlcally acceptable
prodrugs thereof. [00190] In a further omEltétnative embodiment, the "G"
[0gt8Rlp oflafytof ﬁ@hmutae(ﬂu)bdammmlala (B‘v) or Formdi¢@ pisany group
that is used to t rthe physical and biological properties of the molecule.
Such —

% 55§
d:{ Q:{ T bl Y e Y

[006189] In further or alternative embodiment, the compound of Formula (B} has the following structure of

Formula (C):
o)

NH,
N TR
(AN
N~ N
Y
Rm*r\%

G Formula (C)
Y is alkyl or substituted alkyl, or a 4-, 5-, or 6-membered cycloalkyl ring;
Ryy is H or lower alkyl; or
Y and R, taken together form a 4-, 5, or 6-membered heterocyclic ring;

\\ ,/0 Re O R - }'Ca') Rs
~
E)J\f/k )j\/\ L’H W)\ Ry R, d \Kk Ry
Gis , Rg , OT Rs , wherein,
R¢ Ry and Rgare mdependenﬂy selected from among H, lower alkyl or substituted lower alkyl, lower
hetercalkyl or substituted lower heteroalkyl, substituted or unsubstituted tower cycloalkyl, and substituted

or unsubstituted lower heterocycloalkyl; and
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5 tailoring/modifications are achieved using groups which modulate

Michael acceptor chemical reactivity, acidity, basicity, lipophilicity,

solubility and other physical properties of the molecule. The physical and

biological properties modulated by such modifications to G include, by

way.elexample.aplyh enbanciag che picalieaclivity.ghWichaek asceptltcaly

grOUQcc%BJMi'H&Ms %}Ml}é%é%gﬁ% &&@ep@aGQ #%Wﬁtﬁ?&%@?o“sm In addition, in
R R e R
Q)}?ﬂf’ﬂg@uﬁﬂ’éﬁéﬁ?ﬁﬁg t‘"’bl?h@‘ed’f“eiijcﬁ%é‘?ﬁb’éﬂﬁfﬁ %{Pﬁi‘fﬁé‘)f ke metirtifepuch
tapoeificdtiorsmoad sahiovedfemtheowsilgrifigrotubie Midbwoefficadyoftreactivity, acidity,
baspRMPeUtithyoughithern et latiomiotphyivway of exampe.ppeeaiicmniogical

pORRSRERIACPFPIRIN RINGIAG 10 PERSMAPFOIRINS ARdkiiPikS, %ﬂgﬂu%%léﬁemmal reactivity of
Mdclhsterllg)ytl nin V|v01J0010191l In further e bod|m§nt are con&lpoun
cE or £roup, so i fafaniat

a ivo abs B 1011 n vivo metal bohsm Ina on, in 1& ? metabolism may
avmg the StI’UCtUI’e of I’—'ormu a

PEETIRRS) TERIR TR TR H 6 Pﬁ 2] °8?%"‘W°f ﬁé‘"é?% a&b‘ﬂ‘é‘ﬁﬁiﬂf‘m‘ toxicities
a*é‘ifﬁé@&tﬁfédya}%?ﬁﬁf%a@%&%%“éf“§ﬁfé}%ﬁ@ﬂéhﬁé‘fér’bﬁ‘?é‘lemﬁl%aa?vs to G allow for the
taiyptio néily isubstitirted <lky Foheterdatiyd) darbobticle, diéteracyfcteyote, specific and non-
seanbivationdherephind (&G Ohi Q@) NRE{R)HG68)s SO)X, OS(0)X,
1oDYoP ()X, WHRKE X1 daf2he 2r A0 60 RnBif . AP R%,276 RCIGRERAENtlY

selected from H, alkyl, heteroalkyl, carbogycle, heterocycle, or

combinations thereof. [00192] In a further or alternative embodiment, La

is O. [00193] In a further or alterprative embodiment, At is phenyl. [00194]

In a further or alternative emppdiment, Z is C(O). 25 [00195] In a further or

alternative embodiment, each of R, R2, and R3 is H. [00196] In another

embodiment, provided hetéin¥s a\compound of Formula (D). Formula (D)

is as follows: 28 Ar NH2'N M Xl Z R6 Re R7 Formula (D) wherein: La

is CH3, 0, NH or S; Ar is a substifuted or unsubstituted aryl, or a

susbstituted or unsubstituted hetémerI; 5 Ygjs an optionally substituted

group selected from among alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl,

aryl, and heteroaryl; Z is C(=0), OC(50), C( 0), C(=S), S(=0),,

0S(=0),, NHS(=0)" where x is 1 or 2¢ " Formula (D)

wherein

Lais CH,, O,NH or §;

Ar is an optionally substifuted aromatic carbocycle or an aromatic heterocycle;
Y is an optionally substituted alkyl, heteroalkyl, carbocyele, heterocycle, or combination thereof;
Z is C(0), OC(0O), NHC(O3, C(8), 8(0),, O8(0),, NHS(O),, where x is 1 or 2; and
Rs, R, and Ry are independently selected from H, alkyl, heteroalkyl, carbocycle, heterocycle, or combinations
thereof,
[00192] In a further or alternative embodiment, La is O,
[00193] In a further or alternative embodiment, Ar is phenyl.
[00194] In a further or alternative embodiment, Z is C{O).
[60195] In a further or alternative embodiment, each of Ry, Ry, and Ry is H.

[00196] In another embodiment, provided herein is a compound of Formula (D}, Formula (D) is as follows:

28
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R7 and R8 are independently selected from among H, unsubstituted
C,-C4alkyl, substituted C,-C4alkyl, unsubstituted C-C4heteroalkyl,
substituted C1-C4heteroalkyl, unsubstituted C3-C6cycloalkyl, 10
substituted C3-C6cycloalkyl, unsubstituted C,-C6heterocycloalkyl, and
substltuted C-4=6heterocycloalkyl; or R7 and R8 taken together form a
bond; R6.ig H, substituted or unsubstituted C, -C4alkyl, substituted or

' 8d C,-C4heteroalkyl, C,- C6alkoxyalkyl, C,-Caalkylaminoalky!l,

'\[@ubtltud or unsubstltuted beteroaryi, C, C4a|ky|(ary|)

WwCAalkyl(heteroaryl), C,-C4alkyi(C3-C8cycloalkyl), or C,-C4alkyl(C2-
Cshetetocycloalkyl); and pharmaceutically active metabolites, or
pharmacé tically acceptable solvates, pharmaceutically acceptable salts,
or pharm%@ﬂ%ally acceptable prodrugs thereof. 20 1001971 For any
and all okthe embogliments, substituents can be selected from among

~irom a subset of the listed alternatives. For example, in some
embodiments, L. is CH,, 0, or NH. In other embodiments, L. is 0 or NH. In
yet ofhésrcéi’hgoﬁfﬁ?éﬁ’ts L. is 0. [00198) In some embodiments, Ar is a
substfUited BRI SHTRREE g1y ryerbttise o bodimentdcariyh 6-
membiéyedoatyialln someotherethbodimentepdduis phenylkyR bytio0dd Ddidncycioalkyl,
some enRaimenRts.k:is 2. In yet other embodiments, Z is C(0), OC(=0),

NHCE0h 4 @B&o@ﬁ({c@)@o é 2(Q); BkﬁQﬂ‘eN% 36)?'@1%9@!59?”5 Z1s

C(=0 In'so bo lime dR
mdep%n %}esleqé)cééﬁfc% Czﬁffnon aﬁon&nsﬁlﬂ rg 3 Iﬂlbgmme?c “Cantkyl,
su bstutut@ﬁ“@‘l%ﬁﬂaﬂ(ﬁhﬁ‘ﬁ@ﬁﬁétﬁ%&@ Ccﬁﬁéi“é?a&lka%H‘%ﬁ&tﬁmféHalkﬂ
C-C4hetetadlicd Cof Rt eaid IR8stakened 6gediver Jonmanbemtsuhstiyetisther
embodimegris.gaechief B7 and Ra is H; or Rr and R8 taken together form

a bOI?gﬂMQQ@QQ,;&neﬁgmg gmbodiments, R6 is H, substituted or

unsu Stlth Ft t%%lau%%/f(bs?yut?%tguke%ﬁy un%”fl & I(t}lu qud bQﬁuted%]%E]e ero%%yl C-

C, -coalkok ){ ubstituted or unsubstitute
aryl, sub%‘ﬁ a'oi %n%ﬁfg%ﬁﬁj’féadkﬂei ‘ﬁ}iﬂ TR IR Gy cloatiyl, substituted or
C,-Clalyrheterdaryh) sesicabikynersd @%96@5W}Y@?3@YIG%WWP(UT unsubstituted
Csheterooyologl KAy dinseryie Qthetembodiyieiise.RE S H :substititedioC.alkyl(C,-
unsubstitlted r&Aalkybngubstituted or 29 unsubstituted Ci-C4heteroalkyl,
pl&mgégﬁa%%)@@’ lne%bo@t@'%%%ceﬁ%ﬁ’&(&gptgle %ﬁ}@/ M%I%chgwally acceplable salts, or
X malk erC%a o dlu S%er |(C3-Cseycloalkyl), or
e &Ci ff 6 eterocyic oaﬂ<y|) In yet other embodiments, R6 is H,
f"%i?&éutu B ISR e B AT O eleeiod QIR ymone from a subset of the
list G (s C Badiaply, € @4 abypiiiplaesn ) is6HC0- 4 gk (BrcomBahemisdredO or NH.
inketetaanybhdliresemeismbodiments, R6 is H, substituted or unsubstituted

{06“19&:4alkﬁ('son'§-é Qllﬂ?! c@ﬁ&gs MKW);U&QHM N{sg’ocgu?l@tl IﬁWDZm yet other embodiments, Ar is a 6-

membge%%lrg(fylﬂpso%gxmbr em ddlmcn OI’ ‘? membered heteroaryl Contalnmg
2 N atoms), or C (szyor 6 membered heterocycloalk
O T BT OB, OB T T B S R HO(-0) SO,

OYpHorraMFstisstitnretrgibtisrdeibeted fismtamontraRyprieteroalkyl,
[0e3s0alkyi,sandknetdrooycloatiiyls 4r diaenembodinreritsy ¥aisain optisially C,-C. atkyl
sustistitgted.groupsseleated fromamangnCoshatiat, € rlebhateraalkyl #; raken
to thrg Ph ZP&?&HQ%(%e?}!&MQtllﬁglzs%% ﬂ;j'R7 andq{ Qr 1? Jplg rElQEHe(Q(en together form a bond.
rocyclioa 0] oaimen
tﬁ ){ ome cnt\é stjtute céun&ésimneﬁ @ %@gﬁ 5 tsu%st}{‘lﬁ(ed orémsubsmuted Cy-

“&tibstitute oup se fected fiorn amo eroa
%?f%om%%e%@&oewaa&ytﬂ SRS 5 0o HBERAE ARy Foned o
unggniainiigitrent2 N-Gtdinise i Sorfelvitieramb ddifrdité; NCigydogkyror C;-CalkyKCo-
Chememberet. oysloatkyd; @madbment B-iembeteddie tesosyelaptkyl.aikyl, substituted or

containing | or 2 N atoms. [00203] Any combination of the groups

described above for the various variables is contemplated herein. Itis 15

understood that substituents and substitution patterns on the compounds

provided herein can be selected by one of
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ordinary skill in the art to provide compounds that are chemically stable
and that can be synthesized by techniques known in the art, as well as
those set forth herein. [00204] Further embodiments of compounds of
Formula (A), Formula (B), Formula (C), Formula (D), include, but are not

ulitpiied o, conepeuRdscselertedkirant theignoup coasisting-ofaNkE, a,v/ O
CMI&}Q}‘I]E&(% HZ»CL\.!(M%(H MF&%M)MNO]Q‘ N: Mﬂcl\tmyexuc%loamyi) Nn%g otmr"embodlments
R e R A T L R
CepRt PN ]Nt?iﬂﬁlél)h}ﬁ?*ﬂ?ﬁ?b%‘ﬁnf\ﬁ Re RS Nrtr\fned FRPRFRIRPL Rtk -
CRIAEARIIHNACHRISABIEN: ErBEWIEIHD ¥/CoNH N T- NI RPHELcroary!
cobkkzn DN HD NN Do sINoNC NEMNEINSNHR kDR BE INtobYy NN yIN: @l R 6062 B DoDs).

[00&@ 104 S(Qeglﬁbédmﬂjélﬁ)s,mn h{)t’x\éﬂaywiilh@i Q‘Jﬁl;semcwd NN AnNn% zbkw, N:teroaikyl,
cy'c}lo'a}!kyw, lz}r|1d~])e ero’é‘ycloa]kyl. In other embodiments, Y is an optionally substituted group selected from among
C-Cialkyl, Ci-Ceheteroalkyl, 4-, 5-, 6- or 7-membered cycloalkyl, and 4-, 5-, 6- or 7-membered heterocycioalkyl. In
yet other embodiments, Y is an optionally substituted group selected from among C,-Csalkyl, C-Cgheteroalkyl, 5-,
or 6-membered cycloalkyl, and 5-, or 6-membered heterocycioalkyl containing 1 or 2 N atoms. In some other
embodiments, Y is a 3+, or 6-membered cycloalkyl, or a 5-, or 6-membered heterocycloalkyl containing 1 or 2N
atoms.

[00203} Any combination of the groups described above for the various variabies is contempiated herein. It is
anderstood that substituents and substitution patterns on the compounds provided herein can be selected by one of
ordinary skil} in the art to provide compounds that are chemically stable and that can be synthesized by techniques
known in the art, as well as those set forth herein.

[60204] Further embodiments of compounds of Formula (A), Formula (B), Formula {C), Formula (D), include,

oL

but are not limited to, compounds selected from the group consisting of:

NFlp
N7
\
Lo

)

/0

Lo

30



O\Off, ~-NOV/OV/OV/OV/ NH2 NHZ NH2 NH2/\ zNH, NN N\'N
NNNNNNNNNN-~yNNN 1 1H~NHN~NHNyN_NN 0000
0 _OV/OV/OV/OV/ \JNHZNH2 NH2 NHZ NHp NANN\N\ Il ~N
NNNW~NINNINNNHNOi-NOIiHNC~-NHN.S" 000000 O\

/NH2"N\N \N N N,5A 5 an O O [002051 In_still another e diment,
compo rovided herele selected fr@@o : 0

NH, NH, NHz NHz NH, NNvNyv N TTNIIN
NHD 0~ON ~N-DN(_ NHy AQHA ~N NHtZ*N ¥ NHy NH“
N™ ™= “\ R \ |

RS
N N N
i
N //LN %«N

@« &

/

0D

/N*S\\/‘\\
g o

and

[60205] In stili another embodiment, compounds provided herein are selected from among:

31
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NNN'NN~NNNN NNNNHN --NNN~NfFNCNOOO~/0O0Omid
0_O_/NHy NN NN O 100206] In one aspect, provided herein is a
compound selected from among: 5
1-(3-(4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimid

n-1- yI)piperidin -l-yl)prop-2-en-l-one (Compound 4);

(E)-1-(3-( oxyphenyl)wyrazolo[B@ynm|d|n
periding- t-2-en-I- Compound®

X8-t4-amino-8-{-phenoxyphenyt)- -pyraztl
i *None (Comp

' &)piperi
-Yl)prop-=
1- (4&}3 -3-(4- @no enyl) ypazolo[s @{%ldm I
yhpi 1-yhpro -l.-one (C g;&@d 9);

N-((Is,4s)-4-(4-amino-3-(4-phénoxyphenyl)-1H- pyrazolo[3 4-

d]pyrm&g@-yl)cycl acrylamide ompound 10);
(4-amino-3-(4 @ oxyphe @

prop- ame{ﬁ’rone (C nd 13);
((9)-3- (4-cam|no -3-(4- ploenoxyphenyl pyrazolo 4 d]pyrlmldln
idin-1-yl1) -2-en-i-one (Compound 14); and
(E)-1-(8-(4-amino-3-(4-phenoxyphenyl)-IH-pyrazolo[3,4-d]pyrimidin-1-yl)pi
idin=1-yl)-4- (dimethylamino)but-2-en-1-one (Compound 15). [00207]
hout the specification, groups and substituents thereof can be
n by one skilled in the field to provide stable moieties and
pounds 20 100208] The compounds of any of Formula (A), or
Form ( m'FormuIa (C), or Formula (D) can irreversibly inhibit Btk
and ma“i/ e used to treat patients suffering from Bruton's tyrosine
kinase-dependent or 32 Bruton's tyrosine kinase mediated conditions or
08788 ased” FHERRANG BBt fifite PR CedhEer A btBiAfigne and other
l-{Aftammeafolyrdiseasesy PrEparation 6fCompound 9 802091 CormpBoundgedf ompound
$amy: BiFoemiuas (AphéB)y(teh oy (Bpymaydre symihasizediwsingistamgatd-en-1-one
(CWPLRRLIS; 5@6\@&%&@@@%@%@@% ggf %iU[EmI&jM&&( wﬁmmgghods
ylks@ d)ln;)rf]e Qene ?(Ioar';ztp!)gnﬁ%snp n?}lgr%r\l/(\)l ngé{n E Qyp%en ?{%%Ilpy%%o {gg%flg]pyramzdln I af Dpiperidin-

tions, solvents tem eratures an er reaction con |t|ons resen
L HEYaI TS RV C‘”%;%’cc?‘“i ? e r-ao sRhﬁ“O’“E‘r’mhe“éPt RerRlihe B’Ei“é‘“d‘” -
Yltﬁéelﬁélmwa@%frﬁﬁéﬁécﬁ?éma@ ey &lstrbeltirzed: (‘[@'@?’ﬂ)]?*ﬁﬁé‘} 1H-pyrazolo[3.4-
diredactionstarvbeempldyedeiCarinesr e t@heéHtomprovidethvexypheny))-1H-
pEROUDRS:Bessbes hareim anihey: -mayhecdseshio synthesize-amino-3-(4-
phfé %Qmﬁ@% th%ﬂé&?&ssyaﬁﬁﬂﬁ!%tlyyljﬁ%%m tﬂ%m@@%%&%&ﬁmﬁd hereinr).3.c4.

atlon valent Linkage
e O i K T P T o E i e o 19: 1
(HerEliean e thoames vRing %?a‘a%* é@&%fﬁﬁﬂ?rés &Wﬁ%b&?ﬁf&%&%ﬂw
(GrewiuhionalRHroligé-orisubstinientsrFapld Hrarsitleld. Biammylis! of piperidin-1-yl)-4-
(cGevglentdimkagesand Phgauiscrs Thereof'

[00287] Throughout the specification, groups and substituents thereof can be chosen by one skilled in the field

enyl)-1H- py oIo[3 4- d‘]p |d|n 1- yliblpédln 1-yl)

yl)!plpeiné

to provide stable moieties and compounds.
[00208] The compounds of any of Formula (A}, or Formula (B), or Formula (C), or Formula (D) can

irreversibly inhibit Btk and may be used to treat patients suffering from Bruton’s tyrosine kinase-dependent or

32
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lists selected examples of covalent linkages and precursor functional

groups which yield and can be used as 15 guidance toward the variety of

electrophiles and nucleophiles combinations available. Precursor

functional groups are shown as electrophilic groups and nucleophilic
B@IQUPS-odiable:ls Bxarplesiebt ovalent:Linkagesanst RIRGUESOEsT ReteRhune and
ofP¥aleNLnkage Product Electrophile Nucleophile Carboxamides

Activated esters amines/anilines Carboxamides acyl azides

Preparation of
RIS TNEY &S rboxamides acyl halides amines/anilines Esters acyl

R es dieBrOMSKT SRS 0@%?1@@5&9 HitriTe 8 ATeo ot IfFB Hsing standard synthetic
teashendamiteshaeyll dithile S aminesfaniliies MminéstAldeinyoeigaation with methods
deambaesianilinesitydiazoncsaidehydes ankeiones-Hydrazines: Qxmesay vary

aﬂ%@%%sﬁl’y#@@ﬁ%ﬂ?}% mqé%&rﬁfllé}sg nes m%bl%y&@ngias&@@u%tdm also be utilized.

es lnne sie 1aes carnox acid hioether.

e e TR AR N AT LA BRI B i or ey
I PO TPRISIE ELgRras WW&ﬁFBP%‘E&%“&H?%&yY@%@F&?dﬁi‘f&?%ﬁ%‘ﬂm and/or known
ndfifinates alcohols/phenols Esters Anhydrides alcohols/phenols
FanboxeimidesnAhnydridaskamine sfanifikasoshhiopheanolg«asyiihalides

[odhigls Angleaminasand-halidesiAminesodieethers:Hv edinasikhiplscicophiles to form
m%%%@ﬁ% SSters: %@9&9&@%@!3@%&;&&1&%&@@@ e&garmf;%é& %A@%msors Thereof”

§ an|I| esLJME rs f:a}(rbox%'&: aC|ds Alcohol draz Ln ra ides

zstw ecte exam s of covalent ©S or funct: ¥I‘I 11C: € used as
carboxylic acids N-acylurea Ahydrides carbodir oxy ic adids
g‘@é’fé"ré"ﬁ?&%‘é}ﬁ%ﬁé%f@é%%ﬁ&i}?ﬁ?’é?c‘?&%“?ﬁlﬁéﬂ@&a@ﬁb% i‘i@%ler Pigghgsor functional geoups
a7 fiivetkhedschafoeatarnide sufibigigic Armmotriazines halotriazines

Taminas/anilisesc hiazi nyathersdralotiazinas-alcohols/phenols Amidines

m @&.g&ikqﬁ;kgéym&y@niiin S UTegS ISURyRTates aminestar 'iii”eﬁ\*ju.czeephﬂe T

Urethaiesdseyanates alcohols/phenels lioureas Isothiocyanai@ses/anilines

aminésrapdines 33 Thioethers Maleiiadés Thiols amines/aniiines
Carboxamides acyl halides amines/anilines
Esters acyl halides alcohols/phenols
Esters acyl nitriles alcohols/phenols
Carboxamides acyl nitriles amines/anilines
Imines Aldehydes amines/anilines
Hydrazones aldehydes or ketones Hydrazines
Oximes aldehvdes or ketones Hydroxylamines
Alkyl amines alkyl halides amines/anilines
Esters alky! halides carboxylic acids
Thioethers alkyi halides Thiols
Ethers alkyi halides alcohols/phenols
Thioethers alky! sulfonates Thiols
Esters alkyl sulfonates carboxylic acids
Ethers alkyl sulfonates alcohols/phenols
Lsters Anhydrides alcohols/phenols
Carboxamides Anhydrides amines/anilines
Thiophenois aryl halides Thiols
Aryl amines aryl halides Amines
Thioethers Arzindines Thiols
Boronate esters Boronates Glycois
Carboxamides carboxylic acids amines/anilines
Esters carboxylic acids Alcohols
hydrazines Hydrazides carboxylic acids

N-acylureas or Anhydrides carbodiimides carhoxylic acids

Esters diazoalkanes carboxylic acids
Thioethers Epoxides Thiols
Thioethers haloacetamides Thiols
Ammotriazines halotriazines amines/anilines
Triazinyl ethers halotriazines alcochols/phenols
Amidines imido esters amines/anilines
Ureas Ispcyanates amines/aniiines
Urethanes {socyanates alcohols/phenols
Thioureas isothiocyanates amines/anilines

33
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. Phosphite esters rhos horamidites Alcohols Silyl ethers silyl halides
Alcohols Alkyl amines sulfonate esters amines/anilines Thioethers
sulfonate esters Thiols Esters sulfonate esters carboxylic acids Ethers
sulfonate esters Alcohols Sulfonamides sulfonyl halides amines/anilines

SulfongigEsiers suifonyhalides phgsalgiaiconols AIRYITNIOTr — Thiols

a.8-unsattitatedrester thiols Alkyl ethersagiBesnsaturated ester alcoldls

Alkyl Biifedsa B-unsaturated. esteiii#ddles  Alkyl thiol Vinyl sulfuilecthibls

I\||/\l| é@@éaﬂlmﬁﬁul Ql ||'F0no alcahole Y ﬂy\ailegﬂﬁ &oo \/|n\l| Su fon r&mm/an]hnes
I

e UIoUTTUITO TUATTIITITOC O y IUIIL: MI L \J

sylfondie esfers

HSEPLrotecting Graups lUU&%}de acids

The reaglions described, it may be NBeasSAEYsT0 protect réactive ipabanal

groupsyforreemple hydraxy, amlnmfommcdethlo or carboxy groupsnes/ireliess

these drande et in the fi Inted.. 5 phenols/aicohols

s Aoyl thiol " s 2 Tunsaturatec ester s it gthiols .
O II LIIC IC(J.\JLIUI D I_IULC O, aIC UDCU (A9 IJIUL.vr\ Ul
POt T ethers 2 B-unsattrated Geter NSO

att rea@@qgm@;eues amnd preveri SQQQIQJQHQ@ J&'@m partlc patlng mnmes

chemigafirgactions until the protectivel group IS removed.!In one thiols

embotiimeticreach protective grolfinbiexénsovable by a differentan@ans

Drnan‘”\yéamf'PﬁSnc fhnf are |na\lodvllﬂynl~|@1lf9pq¢all\l rhcnnraf e rnar\hﬂmmes
_ N yi ] _ ] parayl arpx c’ L " thiol

rial IUIIIUVd.I rotective yroups

U?fl I;llpfﬁtg& é(ed by acid, base, and hydrogenolysis. Groups such as trityl,

Oxytrityl, dcetal and t-butyldimethylsilyl are acid labile and maybe

1089 Hsed Ieb%’ f&f@tﬁl&%ﬁ%@ﬁ PR FESSP Re S PRI TR Bt i b S sepcaample
hygfaming groupsiprotestedy withr€blegroesps e dehichxahe fresmoviabieolypid their unwanted
pdycrogenaly sis;randreer oL Srewhich ase kasatabilecCarbayis:@gident such
B M%Mpg{%@qﬁiv@mi eéi@\%mmﬁe blacked M&Q@&@vb@b{u%&r&%@mm each

protecuve remova gnt mfedns tefive groups that are cleaved under Totally disparate
such as b%t not limited f thyl, ethyl :gmd acet% {n the presence of g
amlne ICl]WIt aCI aB’I (Bgﬁou ps suchas utyl carbamate or wit

reﬁ:é%é?ﬁ%{{l&ésr’?i‘ﬂléi}“er%‘fﬁ”ﬁ& g ﬁeﬂﬁéée%?éﬁlérE}ﬁ‘i“Pﬁ/HPB?yﬁ%‘é‘ffif emoved by acid, base,
anfyfengsmnesiy STon2 s CaphGRytboaridvantt Byt sRy remstiveiyigie fed labile and may be
uspdaypaise beblpelieddvithriydrolyticaly reraovable! priotective greupsyguchz groups,
washtherbanayk graup.sahilei aminengr olps, canableral-nydeogen Rangiagnd bydroxy
rcﬂlm /%l Qﬁﬂgybgﬁlo@%‘ﬁgﬂé@b%@%uﬁw& g%&%t@%@@d@é Iﬁmweﬂlyl and acety] in the
precsgﬁrc%%%(!:!rll%cas'%llocﬁec? g tl}y 1m%?tle§uma hba% H)rtgt?gatr%a ay gf%%e!ﬁ) afe that are both acid
ple ester compounds as ex%rm%m |ed herein, or fﬁey may% biocke
ar\ﬁ/h‘ﬁ%ﬁ?fﬂ%l‘fﬁ?é@?@?ﬁé‘%ﬁfé"ﬁ?&tectlve groups such as
100213 im etiibxybemzytndvhilecasexistingeaminte Probpiderraybits hdrekeieplyithmovable
prtlidarid gerdakitecsyli2 0-cathamaiese 002 balAllybblockinggeobpsial eitiseilsimay be
blmmaanp&@geam@gﬁmd&n maaé%bmme&mﬁr@%@pﬁ%mmm@ey conversion to
«@iR Siable.and & %sr‘e)%%a‘%ba?'ﬁ%ﬁ nd MFHA%?%Q&EQ%&% QLRIRS Qm%aa‘ﬁb’ %S?ecme

or example, an allyl-blocked carboxylic” acid can be d rotecte wit
grﬁ*aﬁé%l?é?yg c?‘i‘%é‘?ﬁ%‘ﬁﬁﬁ‘tﬁ”& lﬁr‘i?seéﬁté%’% %%"I%Wé‘%ﬂ%ﬂ E%Pib‘gﬁi’e?fé“’d?b”e sily!
PgEaabile acetate amine protecting groups. Yet another form of
[oprotectinglgridupig gaesketeaivhichia vompotinddorR2bantererediateomeaynce the former
arb-aittacheth AsHlen@g-as thewesituedsaitashed tatheresindhatiyngtiesalaboxylic

acr ol @éﬁﬁ@%&@@@%@%@;&@@ﬂm@m 5@&9&%@(9@%&@ ?b(r@ﬁ'&x #0 e or base-labile
fnctonal roup is ava{Ja}bIe fo react 92151 pglcallxnt% 9@,{%&1%3“19

acefate amine prote u another form of profecting gro sare
groups a Begs%ﬁa te §Ogl
infermediate may be attached. As lon g as the residue is attached to the resin, that functional group is biocked and

cannot react, Once released from the resin, the functional group is available to react.

{00215} Typically blocking/protecting groups may be selected from:
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H2H OHH2C~-C'HO H2C C_CiO\ O H2CoCH2 H3C~ H O ally) Bn
Cbz allot Me H2 H3C\ 1CH3 H2 0 H3C'C\ (H3C)3C/ (H3C)3C-Si~
(CH3)3C/SI\\O Et t-butyl TBDMS Teoc O H C 0 H2C-0 (CH3)3C'H CO
'Cr (C6H5)3C- H3C~ 0 3 Boc PMB trityl acetyl Fmoc 1002161 Other
protecting groups, plys a detalle;‘d description of techniques applicable to
the ;@reah'@n of ing Su:r@l\thelr regnov h%e described in

Gré ?@ ahd W Protectmups in Ok@%nlc%y hesig:8fd Ed., John
Wl|e)él§; Sons, I\gﬁw York, NY, 1999, and Kociepski, rotect]bye Groups,
Thieme Verlag, New York, NY, 5 1994, which are incorporated herein by
refergnce in their entirety. Synthééis Gﬁ“@ompounds 100217] In Bertain
enfodiments, proviseeF hereinafeimethods ofdp@g-glgrr@\and‘nf@ﬂjods of
usingityrosine kinasewuipnhibitor compeasinds described hggein. In certain
embodiments, compounds described herein can be synthesized cusing the
following synthetic schen@es Compounds may,be synthesized ¢1Sing

(hsthdiigtogies ans to these, 3t&descnt;gd belo%se of
appropriate altgrpative starting materials. [56218] Desc ein are
compginds that inhibitethe activityof tyrosinedktnase(s), suchas Btk, and
processes for their preparation. Also described herein are ™
[lpharmadeitically arceptabtessaitsiiphiasmaiceut catysre aeptaidecsolvates, of
pphaiy aoauticallyactivernetabalite s ardpharmacedwically @ceepiabigic Systhesis, 3rd
:P@ﬁiﬁd@&pﬁ%‘dﬁb NER WQW%@ haimasenticabeamrasitions: thatineludey vok, Ny,

}9@5 east one %ycpaicégmg ym m ap h rma(%eutlcally acceptable 15 salt,
harmaceutlca accept le so vate p armgceutlcally active metabolite

Syd‘f*ﬁﬂ%\?ﬁ%&%’ﬁ? lly acceptable prodrug of such compound, are provided.

10090721 9] Fiversragtibyirrate Al deeutor thadiatird siskor the e olrds tyrosine kinase
ingieiseribecherdiscrinayhbesynihesizethdmoanbep abtairegftOmmren can be synthesized
usGRIRD TSI SQLECES: BUER. @%Wﬁm&%t@QEQMAMHMWéE@L £xQogous to those

de(sM%}ﬁ%%@%y tW'&‘éQﬁa%ﬁllpx%@%ﬂ%tﬂ?t%ﬁ‘gcﬁmg@éfom'a) or Sigma

mlc | Co Louis, Mo. unds de crlbed 20 herein, and
wo%hér relafscaitéeor}ﬁr%’uaﬁe sfPfJaV|n5t%(1:ft e%rlglrgl)%g B RS A BES AR AE F

PTORSHTG Tk a‘iﬁ%"éa‘a\??d“}“‘ﬁ%\?é?‘iﬁlrgg Pﬁﬁ%ﬂﬁ"t@ﬂ‘fﬁ‘é‘é‘tﬁf‘ SIAnCTAite salft, Rigieticggically
acgwsbibeldatforexarmpiezin ddar o ADSANCED ORGANICCHE MISTRY such
cofodnak, POAiley 100 2)intoaeys antnSundbrig o ANANGTRI QR GAMEeutically acceptable

saft: HEIM&!%I{Bﬁ%g@hié‘@l@m{%%@&i&'%m&%ﬁol%@opﬂx%m@g&ﬁ&imgqepta&e
uts..PROTECTIVE GRQldJPS IN ORGANIC SYNTHESIS 3's Ed., (Wiley

pm ru df sa'c%u compounr!i are pro
Fleserand FieSer's Reagents for Organic Synthesis Volume

O 307 185 2R SR 106 R0 S CHBR  CRBH P28 o ot
carmppside myenties 105canthSapplereinisd (EiddidetSaietice. (Milwaukee,
WRulblisheérsi-h088)nCrdahicReactions Cholidmes G: 40ux)stn. WHeymamalds described
ne20NS LAY AR dapask S.GrBpteRensieLganicyraRstarmatians MECHk materials
kn%)\yrp&%p&g%f] ggl‘l'in the art, such as described, for example, in March, ADVANCED ORGANIC CHEMISTRY 47
Ed., (Wiley 1992); Carey and Sundberg, ADVANCED ORGANIC CHEMISTRY 4™ Ed., Vols. A and B {Plenum 2000,
2001); Green and Wuts, PROTECTIVE (GROUPS IN ORGANIC SYNTHESIS 3™ Ed., {Wiley 1999); Fieser and Fieser's
Reagents for Organic Synthesis, Velumes 1-17 {John Wiley and Sons, 1991); Rodd’s Chemistry of Carbon
Compounds, Volumes 1-5 and Supplementals (Elsevier Science Publishers, 1989); Organic Reactions, Volumes 1-
40 (John Wiley and Sons, 1991); and Larock’s Comprehensive Organic Trm]gforlﬁations (VCH Publishers Inc.,
1989). (all of whith are incorporated by reference in their entirety). Other methods for the synthesis of compounds
described herein may be found in International Patent Publication No. WO (1/01982901, Arnold ef al. Bioorganic
& Medicinal Chemistry Letters 10 {2000) 2167-2170; Burchat et al. Bioorganic & Medicinal Chemistry Letters 12
(2002) 1687-1690. General methods for the preparation of compound as disclosed herein may be derived from

known reactions in the field, and the reactions may be modified by the use of appropriate reagenis and conditions, as
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1989). (all of which are incorporated by reference in their entirety). Other

methods for the synthesis of compounds described herein may be found

in International Patent Publication No. WO 01/01982901, Arnold et al.

Bioorganic & Medicinal Chemistry Letters 10 (2000) 2167-2170; Burchat
walldde Biogrganicot Medigirah Ghemisteyuketiershi 236 2002) OBV inteO0mulac as

pr@@i@@ﬁ@r&ﬂ‘%EQOQ%JQfe%&QI%@K@E@%&B&Q%M@&diSC|Osed herein

rve fI’O no A rea tion urlweﬁa'p cgt {‘1%%5: Eﬁ@%tmaay techniques,

?? 0 he teactions M emo at
be modi dp[) the use o riate rea ents and conditions as
GRS %é“f’é%Bﬁ?ﬁE’eH“W%éP W TI%’& ﬁé?EB’ﬁa{’f%}* fﬂ@‘iﬁ%&‘ﬁéﬁ%‘h‘%ﬁ‘fﬁ p— may
ba e rriolEre S fotine thatiesiomtirge g cp roviaee “Abrestiraliaa guide the
[efolawing syptheticemdthiods:may beputidizédih{p0220hdihegraddsctsted tagin as a single
isé@aclionsJdnayrhgdsalated and purified, if desired, using conventional
9Eﬁmn|qU§ §(’m 'BﬁlM%'nﬁmtBH F‘é’%ll%@ Qdamt{%g&’t&gﬁgu%@&’of compounds of any of
Forﬁ}/ tafglza ?%18 agtogra an the like. Such materials may 5 be
é@ conventlonéﬂ means including physical constants and
S@ﬁ’@‘éfral data. [00221] Compounds described herein may be prepared
using rEhe synthetic methods descnbed h as asingle is ora,
mlxtu f isomers. 100222L n n- lmm xample of agg\g‘gf
apprQa X0 o d mu1a
®), (&) ot (D) is shown in Scher‘nel 1D.Scheme 1. Re waﬁﬁ-l NH2 OHE
(HOhB NH, N~ ~N N-iodosuwlnamld&™*2n'{N°FF DMP, Heat N cat.
Pd(ppf)Ck-CHpClp L ANN ~NO eq. K2CO0;,/dioxene N H O microwave,
180 C, 10 min 2 0- / Ra Diisopropy! azodlcarboxylate NHp 1.) 4.0M @
HCVdioxene, 2 hr NH 10 N resin Bosnd PPbs 24 hr N 2 Acryloylj
Chloride, Nj=o\ sket@EpCIp, TEATN~ N R SRR ) 4~ JI\E’L@B]
Halogenatien efoomemercially %v laible 2. Acroy! chloride, DN
1H-pyrazolo[3,4-d]pyrimidin-4-afhing rov%es S afitty into the é“yn'gsfe\sis
of compounds of Formula (A), (B), (Clandfor (D). In one embodimeht, N«
1H-pyrazolo[3,4-d]pyrimidin- 4-amine is treated with N-iodosuccinahide to
(06398 3-iddidetbtapyrazolof8idipyrintidiHAarnihe. Métalroditatymeck 25 etegs entry into
theauphng.reasiians areothen @armedutdan (D). in one embodiment, 1H-pyrazolo[3,4-d]pyrimidin-
4- %ﬂ!lggg JHfMﬁzgl%sﬂcg]QMr&m@Qe% ﬁzm)inﬁ ﬁﬂa%m%%qmﬁmtﬁmme Metal catalyzed
um me diate | Cross- (é%gtpllr}gl of qkls,u);;aab Shltg?tlt%l% amn]gl boroni

crgsq coup uag ons are .CAITle on on_e embodiment,
acl aSIC COI’] itions constructs |nterme late Interme late 2

?agswéae%ﬁ# &P%S&“@Wé ORI S h“ée‘éééeﬁ%ﬁ‘)f?%ﬁ?& 8‘)?&%?%5"“%“ ons conscts
inferiestirie BUNPEBRSHGTT (6 GIEINENB O tréte B ORISRy EarRs g Broté tegrle) via Mitsunobu
refintermeciate BecAtehdepratactipghwititadicroediph g fiwithputtnotiiit@deoupling
wit@,a @{h&ngiﬁh] lt@,r meci 8 Ulgbriaé ,Sl.b;h' E{J ol “ﬁﬂ ﬁﬁgﬁietptoﬂﬁﬁé@y&imlﬁm dﬁlp letes the synthesis o
giQQJHPJQL%Sthe synthesis to

100224} Using the synthetic methods described herein, as weli as those known in the art, tyresine kinase

inhibitors as disclosed herein are obtained in good yields and purity. The compounds prepared by the methods
disclosed herein are purified by conventional means known in the art, such as, for example, filtration,
recrystatlization, chromatography, distillation, and combinations thereof,

[00225] Any combination of the groups described above for the various variables is contempiated herein. It is
understood that substituents and substitution patterns on the compounds provided herein can be sejected by one of
ordinary skill in the art to provide compounds that are chemically stable and that can be synthesized by technigues
known in the art, as well as those set forth herein.

Further Forms of Compounds

[00226] Compounds disclosed herein have a structure of any of Formula (A), Formula (B), Formula (C), or

Formula (D). It is understood that when reference is made to compounds described herein, it is meant to include
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20 give compound 4..[00224] Using the synthetic methods described
herein, as well as those known in the art, tyrosine kinase inhibitors as
disclosed herein are obtained in good yields and purity. The compounds
prepared by the methods disclosed herein are purified by conventional

cHRBARGs kRO m)rmﬁa@q) 5&]‘@1{!1@-@)1:@&%5@@'% f H%HQB) JELLY ac’st@tl IA%%E'Q)Q specific
&Hﬂ&%ﬁ%@ﬂ%ﬁg é: Ié'c%}) ’tllaeg]ed %%r@plpn% IB??nL%n Igse gt ngISE ulcp cated. 5] Any
GOggnbmatlon of the rdou S descrgb d ove for the various variables is
HGhtemplated Harah dfid < RTEPaTBOR 2 BTReT S S At e e oxis i
thﬁétféﬁ@fﬁﬁ%ﬁ@f&:&mﬁ@amgdw@m@ﬂhﬁmmwﬂlb@a%@ma kpeiq@edt, and epimeric
foordirars skitkimiherart toxprovidedchepasnds thattareghemicallydstablenods known in
taad Mat canhe sy hesized Ry:-technicyes Kopwnithe aduaswell as

[(t@@@e Sebf&l[éﬁ&ﬁ&f@éﬁnﬁ%@%%e QJJB%(RES:&}EH%?&AP&%; %Qts[quo%a%p on the basis of their

h o %sign(%g% 1 tllrle gve struct{ure o{l any of Formula

pIelormu @f ormula (G, or Eormula (DY 1t B8 s ato Q3B TGP RNl crysialiization.
IW&%?@R‘@@WH&%@%%FHﬁai?ﬁﬁétfdé%&]ﬁ aﬂﬁ@ﬁ&ﬁanblrscmﬁtlwtmwa@hmems
e@gle@mlﬁégagﬁtaﬁgy of Fermha E(lﬁyn@@rmm[an(l@)ntﬁgﬂmﬂl@p(@)w@nxture by reaction with
aFzppmptla(DYcas welk asniowall ekthe-speciicr-carmpaurdsdhat fallowithindhe, |
Leeopeefitbase ganesiciommy l@%@&l@%&ﬂ%&@%&ﬁﬂ%@t% 80280 m:%ldmg
é,ggénprgap%ﬂ%a%@bgg @&{&é&@;@é{f ROSREHRANC oL g}%feecéée!bge&%gé?cf%s&f}mn

% center may exist in the S confi Ul‘atl

g?ze ented HETOI RS 606?“5 %fa@fé?&&%%%mélﬁ%%ﬁ%‘ﬂf@f & AHE pititing fomms (also
RS I&é‘/v%iéﬂ’i“asoﬂﬁéaaﬁﬁ%ﬁ?i&t@%ﬂ%bﬂﬂ%%ﬁ@@@ﬁ@i@d@mﬁ%@w raydi@s active
meipitglirvedf ik desiredpbyhavietiodskenowf it the lasbas siforiexantplent@ay exist as
nsepatativneisicseoisomersdy shihchramnalporaphiccalunes. 1004281 he

co@lﬁ§£@£ ngg't% Hé#é%ﬁ%a&@ﬁh Qﬁ&%@e@@t@g{ L@tsglght@cﬁrf sl\\lnlﬂ ug%larmace tically acceptable
lastereomers on th SIS ical chemlcal differences

f their
g Rt N e e
e oo ]Eﬁ’i‘é“embodlment enantiomers can be separated by

[08HIPAI chifomratodraiphic Coltmias i othir Bribodiméts, Frdrehantiomerdized form can
beqay el Sepairaiaics bycoomrettingither efant QMaHe- MR eldkd:2C), or Formula (D) by
riASIRCOMAEICMIXILIR DY GREHOm NI, @nuammnf@éseq%@}llmgth\!% lthivm

bog&mﬂgygl)%g% 9«5? %pgl [:Ai@%&g%g%tl@]g) Iaee tg%@(}s}%}e&e%{[ﬂ’ Iﬁ\eaiggsgl(t)ar}l) eurleztgr aénc solvent,

mggg r{ zmg the |n1d|V|1dua1 diastereomers fo the corresponding p
ehantiomers AlCstel IEom e h At g s B HetL 8% tiomers,

(08338 mixforesaretrare Coneierédca pireisrheesriposiions dérerbgteters o an

agkrg feitis 002201 Phie methdds iant- férmuiationgdescribedunereinringhudens, they may

betheidise:aifiNsoxide secrystatinerferms (ﬂlﬁ%tlgbgm@W@ﬁﬁaggwmm s@Phtion whereas

h m@erm age! %@@Hsal@gs}spgﬂl; h%é%&%&@dﬂﬂ%%%ﬁ&ﬁ@%ﬂcm % {hn@%m &L arent

dru zglcgc\a{%p E:n%;[g'obtg fzml ation, I'(]) ase C esa cc;ar\nlgg e csabrgle b is ad d
11 [18T1C.
activity. Ih Some situations, compaounds may exe utorie ms W&ﬁ s administered as

3“%5{6%?&% M&ﬁﬁﬂ@&%ﬁﬁﬁ”ﬁ?ﬂé‘%&béﬁw’ﬂ%’ e‘&fmb%ma@ P el e dpuimental to
mevErE T idddi ot s mbeided dese eimd tierein tharstexistiin once inside the cell
whansolvatdchais wethe-sbvaigd formsawithpplammage viically pesentabliinoacid)
boSQYRNLS:SHER ASHaLRE, }%ﬁh&ﬂ@]ﬂ@eﬁlg Ivl@@n!ﬂ@%aTJﬂ@aé@é’%E%?yfﬂ{ E@I%agfemd}mcms upen

in 995‘%91%199&:9{ %%?&F@Q b%@%&ga@gogv§?eg tg t%gg qp aerle dIS a?r\_y or thera éreumcally

act I%rm ?&Qt%z(gog geul‘tgm% bo%n%le? FO”;lnu a ormu a

(&), 0r Formula (D) in Ghoxi orm"&an | 6@55?&@*?5?@&1”89{&%@% more steps
or E@Fﬁﬁfﬁjﬁ&g Rtering b RaTRtaLal, qtt?ﬁfﬁrﬂé}ceﬂiy PN { Gy corPainldaroduce a
Pr{@)ehyrireatingonithcd reducing agenti et &8st betoriot dimiteat teijl S kigenerated upon in
vivulfiuindieid er iy iphenydp hospiziae o biiune rRerehyaitde; &Qﬁiblemsport characteristics of a
dr LQO&QH%Q Etﬁ@mﬂt’t@&ﬂ@;@é% ttﬂg'lﬂ Q%drga é%?@f@'g@g o t&qgel the}Qh%'ﬁltgt@tgs or propertles of
gt et S e R
S SR R B PR %Péﬁa?é&%@‘b’r’ﬁ%ﬁﬁ@? the ﬂﬁ?ﬁwg@%f@r@mp

to an agent that is converted into the pagent drug in vivo. Prodrugs are

often useful because, in some situations, they may be easier to

administer than the parent drug. They may, for instance, be bioavailable

by oral administration whereas the parent is not. The prodrug may also

have improved solubility in pharmaceutical compositions over the parent
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30 drug. An example, without limitation, of a prodrug would be a
compound described herein, which is administered as an ester (the
"prodrug") to facilitate transmittal across a cell membrane where water
solubility is detrimental to mobility but which then is metabolically
MQ@MWQ JE}EQEE%P@}EQ%)GUQ é&%’enﬁlﬁf 9‘;9’ Xc%lfze Btl}%/fd mve sllr?fc’ Friee trlll%w ?or . pages 388-
ﬁﬁhg} e Wn%!f {9%?)(#9” gﬁp e%g%al fA flrther examp a‘prodrug_might

beas ot e (pdlyam noac%ﬁ BERISEISEY ré[‘éﬂ‘:{j%lﬁﬁa\‘i\m’éfrg“‘fﬁém San Diego,
PhsptitReti r%é Tﬁéilﬁfe@?/%‘*?eff/é‘ﬁﬁh’é weiirdineiEtyrirreetagin Vol. 4. p. 1985).
[@BbdinmEntss dpono8Sdhevivceadinihistiation, ehprodhegrégrahie nmieadlized in vivo to
regmvertet to.theshinlagieallyrphatmacauticallyos therapeiticalie a6V&me of the
stesAet the: CORpRALNEL IR Q%QA& RMRAKIMENtS, 8 PIadrug is.enzymatically

boli one.or m steps. or processes. to the b|oIo icall
[M‘ﬁ Y %?()qr aze ofte use ecan Sm son% gt t;so%sst aehmaé be easxegrto dld¥11115t31 than the parent

harmaceutlca ort erapeutlcaﬁ’ly active form’o ompou
dﬂf 1y 6%%56 geﬁf?é‘fFHﬁ’é‘“e‘HtPéﬂlﬁ}“%fﬁﬁél%‘fﬂ%ﬁH’aR%f“rﬁéwﬁeﬁ%meﬁfug may also
hfﬁ%effm@f%iicﬁ{?é%m Pt it regfénerate chepomirgifodministratiamed as
rePhiebprddgdgicaincbéodesigneditoralieniihe: metaboliastabilifyeaidhues. i some
chEASRAK tharagteristics-af RARdmgAeimask-side.etlests of OXIGN 10, 4

PHRRIOYR: @ﬁ{ﬂﬁ\é%%)al\%b%%'{ i %ts%e%mf ?M%CJ‘H ISYgS, o properties,of
Cﬁmﬁgugzﬁyﬁ@ ﬁH) lﬁgow e ?gj?k% harmacodynamic ﬁrocesses and cf

metabolism | 058 OF Sk FKiS & SRRESH é’r?ﬂaggéb('ﬁ%éﬂy]“mm ctal, [nt. J
P&“&ﬁ%ﬂ@ﬁfn"ﬂotmcﬁl%ﬁén%wae% deigfti-Sodrib-STAHETE i Foused s(&ieStella, Pro-
e exciTidiee/h 37 Nogrady!(198F)Medicinab Shehistry=N Bioak@Reak, Bioreversible
ChpproadheOxiprdsiniver ity REessaN et ¥ ornp ages:388:3935 SiVEEMRRted herein
m(&gg;]),r;@e Organic Chemistry of Drug Design and Drug Action,

emigc Pr Inc...San Di Saulnier et at., (1994),
{MP 'SC%teq o%%sd Eiale nln&;h ?gn of Q)T;%oundgs ? ]fForxmi@ 66%%1 Fotmula (C), or

B|o anic and Medicina emistry etters, Vi
& Brihg B Y@iﬂ“ﬁ@%&??ﬂé&%%p@ﬁfﬁ’?ﬂ? *wwef@ﬁ?rtwéam@am@sr@smuents on
“‘Fr?é’c‘aﬁkﬁﬁz"édniﬁtﬁ%sﬁeh 5. produicécrrderivativel esmsetfodivdheiginzare climinate this
mitpshlidedhwathin the scope of the claims. In some cases, some of the
[oheegin-deseastied eampauads mande s RIAMG IPEANARLT HLHVALINE QL t those

rea%\fﬁtl%meM%u[%%d?’gluaﬂ%g Elﬂegén@ﬁe%ﬁe@uy g tﬁ]e fQ ?ﬁlatu OSI’S d)z! Qn(?rclaoni}s are replaced

S|tu ns the)éwm] be easier to admlnlstert an the parent

D D2 5o T AR 3 WP TSP R R APt oty fund i
“aBJéf‘reéﬁf gt fﬁﬂ?@%%?ﬁgbﬁw‘ a‘r%%%q HifFOVEBRSEIdbilitydnisotopes of hydrogen,
cHarTassuticate Smpositbnoverthes farent ariig. ‘Protrugs fisayrblct, respectively.
Celesigmnedcas-LOdevergibleddivg-deriatives s{onuseasimodiliersiQctive isotopes such as
a}ﬁzﬂ@aﬁ@i@ QEU{QOIE@&@S@QH‘?@I ﬂ%@&ﬁ%ﬁ%L%%M%&uyh%mgan%ﬁggwﬂﬁﬂ%‘ a§1’bst1tut10n with

«dhe. ;Rrodrug increases the effective aterssplu |I|t

N gﬁa&qé‘td%ff B Gk i e ot

) 38 S OSHTER) “ffﬁ’és %%Vﬁ’ﬁag’tb%ﬁ‘)r%&%‘iﬁ’éﬁ%%‘ﬂ%ﬂzm@fémed Chrom

[0%-3983- 2@53@9912) onjfuthersaroding . t&fﬁﬁg&&#ddqﬁmbgéPﬁanmaee@brésemm
ad@nit1987)o & drarsenietad dpddce PhasmBceutic$ed Msel 03(H88R )i Binkifar, including

a eetiak draPheregsci., 64:181-210 (1975); T. Higuchi and V. Stella, Pro 15
[0@@4’93 a%MQM@JdP&B&%@A I%ye%;%msae\{(ghe%%q aflug]& ﬁég:ass ph%%mcg Qwalljly acccptab e salts. The

; §%‘gqm, and Edward B. R 111? reversible. arrlers in Dru
" mgﬁlclganceﬁhcgr?ﬁ{ée é‘uﬁégés Ssociation 3%?1 & damoly praY éo"‘f@lg’?ﬁ’rﬁwd)by reacting

e TR TP A EHETI? {UB 3RS s BMENI Hsgehior
hyfﬁ@‘?’ti’@’i‘\c sfitorHipbunds ety shEormeded Ay Fonrhula (BY, Formmiita (C)itom organic
aciF e ac{D e danrbssuscapiiiadtodr s sreiahalicnreactionsthereforsic acic,
lachAGRIP ERHN & %Q[ﬂ%ﬁt%ﬁﬂggﬁtﬁgﬁagﬁ' f\%gamgcﬁrgm@nuga&&gamé tartaric acid, citric
am§t5lérgygg§d %Uigmﬁ Gx?yex%l)){)ben 0)1(c:a arcq gnoglrrll}/d ac? a%ggjc éc% rlgedl'uan(ejsulfomc acid,

|ze OI’ ell ate. t IS metabolic pa wa

i eé%rl 3":}1ére|ﬁt TREE EbTe sy ?5?6@?@85% ﬂﬁb‘iﬂfn@zﬂﬁﬁi‘éﬁ“&r@‘d toluenesulfonic
ity aritRidplg Yl eiditbathvibie valot B Reinitdsabridiradtuse o progiried 4.4
herein, but for the fact that one or more_ atoms are replaced by an atom
having an atomic mass or mass number different from the atomic mass or
mass number usually found in 25 nature. Examples of isotopes that can
be incorporated into the present compounds include isotopes of hydrogen,

carbon, nitrogen, oxygen, fluorine and chlorine, such as 2H, 3H, 13C,
1AC 16BN 120 170 RAET 1Q2E RAC1 rechectivivel\ry Ceaertain
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isotopes such as deuterium, i.e., 2H. can afford certain therapeutic
advantages resulting from greater metabolic 30 stability, for example
increased in vivo half-life or reduced dosage requirements. [00236] In
additional or further embodiments, the compounds described herein are

d&ﬁ}@&@lﬁ@ Q}HRJQ)/ 2 @1%'@&%5%!%@,&9) %%%91%@? mlérw f? ?r]me ace ]y gc?dqert{ary

§<%99at Quarltilgﬂ urgcn used to %ro u ea. esér% ef ect including
ét 2sired tch rapyeutlc SHect [UED3 A o rpo i s Wé‘%&ﬁah%{g? fh stearic
a?t?rfﬁ‘écaﬂ%caﬁafd?ed&&d%éa tﬁﬁ&ﬁ%&%ﬁwtv@&@pﬁﬁﬂ@ g A PREOgmpund either is
reyprsddt phirhiat e gticakibe Cepthiohd ssa itiincletien. botkanenh ot limiteck4or ifh)e.g.
ragisiadditicnisalisr foame)bisreactingnifbefiee.basadorm ofcthB@vle organic bases include

GMNRAHNG: Wﬁm@mma&@mm%%@smbi@muagﬁg@& ﬁn@ecqu%yeqh(@%mmable
;J&quw%glg lgcﬁge alurQMgnl;ql Cil%r}géc @hql ﬁf}y |£1UOQI aC{I) ass?d}gllgygr%!cq ph SB I%arLonate sodium
t

1a}iud}dmeta osp oric acl e?'or with an organic a(il suc

HERHE 384" Hionic acid, hexanoic acid, cyclopentanepropionic acid,

lt@ﬁﬁébnc éférdmﬁ@ﬁﬂwﬂ@ww%ﬁrszeﬂef Aeicharriedoire berdcrsTiplie itk arvhlies and identified
vggidamalerhabidcfdmabie acityiteifluoroaceiicatidntaganic acidiciiesADhy, capillary
clegithBRNZ Me.acidy Memyﬂfﬁﬁgﬁbﬁmy&!ﬁ%ﬂZ@@r@s@@y,%ﬂ@ﬁ@é@o@ﬁig; or any
Jhandslic.acid, methanesulfonic acid, ethanesulfonic acid,

Eﬂ%zg ?thaqge Saquonlc aC| . 2-h dro ethanesuf nic acid, benzenesulfonic

eiecovere 51 a neot ow o techi filtrati
Aed. toluenesu e g sh R R aLl fon & Bgjigehniques: filtration, precipitation with a

nop- A ERY %WBX[%‘T%&WO@H@ PRI BOSE Cralbitte GtfC R tBTitusetd, lvpppilization.
1088 Phethylereldite (Bdrydro dy: 2+ ekestke- varbiexydicubcit) »S<phignydphepignite solvent
a@tich trimethylageatit.asicotorianyabuiylacetic acidralryl s tiic:aciBer sooichiometric
mglmmimgmgmH%@@dﬁ)é%%@@ﬁh&@@&%ﬂclﬁk salicylic Acidisteatian

pﬂ?m%emm%%%%eﬁp !J(iié ﬂren@ sucu(agw E)hsﬁlz;[nsoifoaﬁgltﬁel ﬁndraagﬂa(r:el o?m@ %voeg the solvent is
wgresent inth e parent comp ound either Is replace b a metal ion, e. an

Bt TR IOA S A CORRaH, 56t U, SRR A e e o e
Cofé(.c@l.eg ﬁ%@?’f@%ﬂj FRESE edlesdin yrasesas dhortA berriioht fitee et pratesiitirovided herein
ca ot Janio! bases Adteptablel Grgariiccbasé snclude fethanolamdaed equivalent to the
uRigthanolanunge HJ%MI%M@ﬁmtmmm%ron@a%gﬁﬂg lucamine, and
{oﬂi@ﬂ'ke ﬁ%@]@ﬁ%ﬁlﬁeﬁg&@eﬂﬁ ':9; Qg%%% Jcpé: !Hﬂﬁcﬁl&émﬁ@ ‘émeh}’ﬂfaondg %h%sa oz(f: Iclflystal forms

thc1¥3r artl a SSIuni] n gnI:)O %olé(a)thl lélc';gta?naf[lt On?teh sodium hydtrO)l(llde tri ts of
Cf Sto1IChOoIcH1C oF noh-S
‘the ‘ﬁ( §§5'5 TR EaHesponding CotMEricHE Brthe CICHOMENE Amous 0

" BhaFhiatauhes |§?f§%&é‘ﬁtﬁaf?§ WAMSSATA) T Sy P siFr faeiitifieeenghle solvents such
as(1$ifg cUardusdrivethio db drcit iy od v hottlinitealtto piom. exdipiges arc formed when the
sobhnogtographypign chromatageaphyyseapitiany »eleeepheresiSme slemental
cdeidetively caypied M@ﬁm@m@&@m%@bmpﬁ 1%9%@&%%&&9}{@&1 A®Bared spectra, melting

pd?rgse(d‘g qugrr)fhc? g‘@{ap& p IQp (P e?ec?Of]%rcc))gezrt‘?’e%] Tt'%tys %1;[(‘? u%xil Various factors
oilt filtration,

covered usm at least one of ollowing techniques: filtrati
résc?*ﬁfa“t%“ A SR SOh AR P SER By HPARTSH BYAS PO oFipgs s o
t°§8ﬁi€1”ﬁ or, in the case of aqueous solutions, lyophilization. 15 [002401 It
[08HalIld beourdetstendoth atrareferaricetovafpharmaceytically aceepiablephous forms,
mBadtrineludes ibg.selent-additiandear, Whﬁlﬁl{uﬁ{é/&@kf)@vﬁmmﬁEﬁﬁé’crystallme forms, also
an@ﬁQ@ HWA%@QJ W%E?x%oﬂfhp&!ymp %ﬁ]%[q lM%@&Q&Q@Qa&&Q@&?B‘P {gpig)ngn gltm{lcntal

composq 101 0 '%ct}hom eifri:'co at%ro%gﬁgua Iyqlas\’f l(y Q Tt 133%%}/ Tag Ogttngr(?n mgn SpE tra melting
process of crystallization with pharmaceutically acceptapie. SOveRts sd ﬁ

PORE\HEFY: %i’ﬁ&eﬁ% FoskbebRs meacawaF&fé%PéOf&ﬁ?feﬁaWﬁéﬁ%@%mHﬁl.»gus factors
suhatéhe srralebirsimed are fisrherwhreirthostiventisalsohokySolvatesbfrystal form
todomipeunds described herein can be 20 conveniently prepared or formed

[06i4EiNg thepERcasSas deseibadoner %hﬂﬂ;ﬁ@diﬂ&lﬂa aﬂ%&ﬁﬁh%@@uﬂﬂ%mm and/or
soﬂggylga%%&%g h&]@@ﬂgﬁgbﬁ‘!dngtn§9tec§1§1que CW%” a Ter(xjoltvl?it dd]:g)r] er alnanal 518, X-ray

g&l}ggal theosg,O olvated forms are con5|der$h equw nt to the unsolvate
R e BT Se L thié S SHTEBTTRYS KHEF RS IL gt idder Heyaipchemical
d“3ﬁ?@?ﬁ’i]"’if@ﬁ%‘lﬁ@ﬁ@@ﬁﬂéﬁwﬁﬂ“{ﬁ&t‘%‘ PerbFERtE 5 Hmeath el tisgsthrd such methods
solvent addition forms or crystal forms ggereof particularly solvates or
polymorphs. Solvates contain either stoichiometric or non-stoichiometric
amounts of 25 a solvent, and are often formed during the process of
crystallization with pharmaceutically acceptable solvents such as water,

ethanol, and the like. Hydrates are formed when the solvent is water, or
aleohnlataee are formed \when the <cnlvvent iec aleohol Polvvmornhe inchide
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composition of a compound. Polymorphs usually have different X-ray
diffraction patterns, infrared spectra, melting points, density, hardness,
crystal shape, optical'and electrical properties, stability, and solubility.
Various factors 30 such as the recrystallization solvent, rate of

aﬁﬁﬁ%ﬁﬂ”'%ﬁt g]f @Qg §I’QH gge E‘ U 1 111 1! nd the glass transition,
SR rte R0 e e a1 B L

uch 1 nclude by

forms, including but not limit 3 amorp]hous YIS, "PiTfely rTR Qg forential
“HAHEE C%?ﬂEu'féﬁ%?SMdTHf%EH&ﬁ%W%%ﬁWB@%&W%?@W&Wﬁw analysis
(ERydtaidecrongis-aigc kdovin asupblynibeiRs XPolyifforphstinthddectie, but are not
lightbe teningly stak padking-atigingements:ofthesamewlenentakad spectroscopic techniques
uGQAMMPRASItNQLA CRRPEUREGL.P ey Qfmsa%H@ﬁ/(lm}éeaﬁlEt%'&esq}ttt%(fﬁyvarmus microscopy

te@lhﬁf&x@i‘ﬁ%hﬂ@tﬁ%rﬁ nd[‘lﬁﬁ%‘{ %QGS][;) ?ci:"gc?d’ 1m‘?|z£'1nc%sé?)%n§b g%g fro %ml'oscopy (SEM) with
}'Stﬁs ape, | ggtlca a}lrsl %Iectrlca propertles sta

RIAouSYactors P58 the t)e%wgf%ﬂffﬁjt|§)ﬁ“§61ﬁ/}éﬁ‘f”?&?@%‘fsﬁ?%t‘é‘l}hngfdﬁ gasor
Wétﬁﬂvﬁ?flﬂé@%*&@fﬁ)pg?éfﬂﬁ‘écﬁéﬁr@d%@%wg@brystal form to dominate.

(838431 Thegerebning ndocharactend zetioneof theepharmaseutieatyt skilied in the field
iaccepiable salisspalympsphs. and/or 40 solvates may be accomplished

using a variety of techniques including, but not limited to, thermal analysis,
P PACOBRC LadirRE8IE vapor sorption, and microscopy. Thermal
08ty sis Trethouscaddressitnenmo e femical idegradaiion omthereig one or more
riphybigediproceeses:feludingibeit-pahlinitecktm-RoMmoHRMie L RASHIANS: te active
cAusuiGhdIpRIAGLS 39, i@ﬁ%aH%@ggé@ @W@ﬁz@gﬁ rﬁ@%%%‘%op %txg;?elqdent upon the route

rmine wei loss, to find the asstransmon

on&gJ]y H&%Rm%h %Emihy C%I %e Wwe ownte Eguﬁueé cartjers a_1§uc 1en{stﬁ1 Oﬁbe uqe(l‘l a(sjsmtab]e and as

u%?m e ature or for ex0|p|ent compatibilit stu IEé S INClu

are ot At “fesﬁﬂin&arb‘?ﬁ@}aéﬁ?%F“é‘@é?fﬂ‘?ﬁ@“&’éﬁBﬁfffET?}P"CBS’E")‘/ W@d’&ﬂdﬂéé‘mple in
R‘@fﬁ%?én?fﬁlsseaﬁ?ﬂﬁﬁf@mﬁrﬁmmmbﬁ@ssnﬂ’rﬁéfﬁq@gramm@mwhafys@mpany 1995);
HET@AphahdFPhepmogfavinmetric snidbafrsliceidramahyisi S TEAIR )PeXanfadyania 1975;
Liviffiaction methodsinclaee, Autarenet bolipited 10 ,sindI8LeystaldAth x.v., 1980; and

Pi&%@%zgﬂzf B@Q&Q mele %@ﬁ;@gsﬁg}ﬁ%%n?%l}%% sd RENALQUS . & Wilkins1999),

her ?&Eﬁ%&?ﬁ%&f% hr111| ueTiEIUS(? inc lude, but are not limited to, Raman
RVR tliquid and solid state). The various mlcroscopy
"{’é%ﬂn.quég"ﬁﬁ%fﬁa*é%mféﬂwat% AT BRI ot e BT ermeag lescribed herein,
sugh 5P A EE CRBPPIVIE PO SEOPY (SEM Y WithmEn & g fobisip €5 iver XaRayD), with other
chiumedysisp(EDX JuEnvironmental Seanning HeetianMHCrascopy WHRE Bi¥ening agents,
an(ll’ﬂrgﬁ%@ﬁtmjﬁfﬁﬁ%%@iﬁﬁ%ﬂhﬁ%kﬁﬁm&%&?&%%om%ﬁé%&d to an organism. In
JnictQ roughaut the specificati u
pescr)%;g:%g%g there%%%arﬁ Otr)g;% %s%n&g?eénne sﬁzﬁéaa l'fﬁ% |é!IJ(aﬂmf%ms’ TVl gounds
OIS ANEESMAS a”aaceﬁﬁ%ﬁﬁ?&’@@ﬁ%ﬁla@éﬁﬁ%W‘Bﬁﬂﬁ&F% tgetsr or

”fétfi?lh‘s]hp‘iﬁ%ﬁa}ié“é?ifréhrf&d?ﬁ%éﬁtfd‘d@%y\ Berforsitlatel jfivaamount can vary widely
depayAipe ptitin sdvenanwi ér disimg. drezontholev physiologicallycaceeptables the compound
usgaidersHichddi ngeexaipien s.anchaxiliarieswhich fas |&ﬁ¥%£&9%§é§%ﬁ%ﬁﬁc agents as
colpRragtivexle.cempounds into preparations which can be used
R O e e

adminjsiration chosen SWwerlknown techhig ﬂlgse PELHEHE Ag5gs of buffering
*EERCIpEHRE Ay BE hsaé%é‘)g&.fgafe%a P&gﬂpﬁﬁ&@f@t@@mﬁ%%% bpgses such as sodium
hY%faﬁﬁ%éfr%)Lmﬁﬁﬁh%tfaa@mmw #onpusitons dusoribedhendim hrayebsi found,
hyforeramiptendimetRemingtotrskhe: Scienece-and: Riantoe-ofRhar Ma@Gmoniom chloride. :
sullingteenth s (Easienadiade.s Mackd MP&%&&@Q:Q{%{HB@% &%ﬁgmﬁ&%ﬁ%{’ un acceptable
gPhn E., Remington's Pharmaceutical Sciences, Mack Publishing Co.,
IOOE ton, Pe nn e¥li5 n|a11975 20 Liberman, H.A. and Lachman, L., Eds.,

Armaceutical 3ossge EBPRERN BRI DBER N WP O N, § e eauired to bring

oSl OEH SRRSO D B 265 T g SEP DRI DR pye SYte rduis evertim o
ampepipigiric ot Wittidnrdr&\Witkibat. 009, thersire.inicotporatetRyiraferanetisulfice

in their entirety. 100246] A pharmaceutical composition, as used herein,

refers to a mixture of a compound descyibed herein, such as, for

example, compounds of any of Formula (A), Formula (B), Formula (C), or

Formula (D), with other 25 chemical components, such as carriers,

stabilizers, diluents, dispersing agents, suspending agents, thickening

agents, and/or excipients. The pharmaceutical composition facilitates

adminictratinn of the comnoiind to an araaniem |In
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practicing the methods of treatment or use provided herein, therapeutically
effective amounts of compounds described herein are administered in a
pharmaceutical composition to a mammal having a disease, disorder, or
condition to be treated. Preferably, the mammal is a human. A
atherapevilcallyeifeclive.RMeHA FanMaryite YodtoaRanadingamhiBBufic and
Lseverity.of the disease, the age and relative health of the subject, the
dootency of the co apound used and other factors The compounds can be

él Fe term “ph eutical combination” as used erexitheansd {oduct that esuits from the mixing
used singly orin com |na 10N With ohe or more therapeudtic a en

OSSP EROET ABGRITRE T {OBZATL Idcestarn heth B&d.w@%ﬁwﬁiﬁwﬂoﬁs@f the active
ingmaieatsthirnetu déxohregintond pehadtjust aghagemtd o ufferimg oag@nigibed herein and a
odRghiding asidssuchas acata,shofitGilNicn actiemphosphost@ndiosage. The term “non-
ﬁ@é%%m&?{dﬁ E?r%@é thgﬁ§§§t§vu in‘@éeﬁgdélérg c&%%@ 'EQ%'&%%@ §ng a co agent are

a(Pmua Erec? te, sadium O{a%;[ %ﬁl%}gs r:n er ‘;unu {[a%edc" (s) L&'%{Egcgnce%tﬁytg sescgjenugp ly WJth ntoespemﬁc

TS hyd?%t;g}trﬁmest??y aminomethane; and I TErs Such
B L LGOI SR To [V w2 SO L DR RO ERTCHdED cepRapnds in the body of
thagitlgitbiasdasteapiel berfery arethichaued 18-t dimisimties ghirsed tonmammiagripgredients.
[opts00f thaicampasitioninan aceepiabled rarge:| 0048 dathearsubject by multiple
2 SRELIMENLS, CRMPRIONS MAY BSAIINGIAS.QNE, A RIS SAKSuI NS, intramuscular),
;n@EQ%HnM %g U{Hr%gilt%gﬂ ncg traAhQéQ%{B%!ﬁilgysé);hm%oggmg%MQ@&A"H‘QCQ rf]ormulations described

hacce ]ta egan%eHSutcdtsalts mclude those h avip so |um otassmrpdor]t
SR CAHONG A BRI, St HEB St BONAte ) BROSBAR, /o
lipsioarh SRSrEoSutFATR st drrase folrnlﬁ@mﬁf“és 4@%1@%@%@%"@1@@8& controlled relcase
fomclade ssédium thiohdes potassiennlehidhide]sodidrmdiosiifate csoditiylcase
fobisufies aud:rdraaean i stlaleu[fR249 1 heniers phasmacettieale and controlled
L9mbinatian.. as used herein, means a product that results from the mixing
wg%gombl% ofm ethan .one ac lVEI edlen and{!ncludes t%oth f)g,e(glLired -

ceutic com OSIiIOESfD Ui aund Tibe er[enma ¢ Ijanuia
non- compinations o ea tlve Ing re ents e term Tixe

Coéo?ﬁtﬁi‘??é‘l’i‘o’?ﬁwrﬁ%ﬁs B gf‘%ﬁé‘“’éaé]ffi}%"fﬂﬁ rlﬁfd’i‘ézi’?trs",fé‘?@‘fe&“&’@fﬁ%olﬂﬂd‘ss"]‘”ng granulating,
digesseribice lioeainzarela ot aerepiyidite sotprritpriristerstotorpatient
[espsryltaneoushmincthefermpofitrsinglenantity ersdosagepotBiterfved nota, such as, for
e)ifé??@g QQmm%imnmmﬂ§utb@i)th@r@@ﬂY@) lﬁgﬁﬁfﬂd mt%l Eoldmk @ﬁb’ﬁ?%ﬁve ingredient in
sdesariped.hgrein.and a, 8931%9%'{!&&{&&%%{3'%ﬁ?f%% 10 ARANEHE AShods znd

separate entities. elther S|multaneo ey concyrrent or se uentlal Wlt
phar accutlc?] com os;t:ons CSC]{ 6 }T! IR, IBCIiN t}'lﬂ USC O OXI S, CIH é% Tie onns HOW'H as
no Specifi ervenlng Ime Timits, w ereln such a istration p

P‘é\‘f‘éi‘f‘fﬂfé w@@wﬁ%nwaoem Sﬁﬁd@?ﬁ"tﬁ@ Body 6f T@T%%ﬁ%ﬁﬂyﬁﬁ é“me situations,
cJatterdlsavappl e s teococktbibtherapys edrdtdedadntiinistratioheobiiprealgresented herein.
Abapre=agtive-trgiedients:b{d0250 tahhe phansoperuticalifar miubat 0ns:s with

peschbeshhereingan beadminSIRLe iR @ SIS GLOYHTWIURLE forms of the compounds
adm%stratlon routes mg][uglra%p tnot lir limited to, oral, parenteral (e g.,

resem erein are also consldoro
mtravenous subcutaneous, Sntramuscy ar) intranasal, buccal, topical,

100283k, or rARETEETAAFRIRTEPATISR %ﬂ‘t”e%"‘*?ﬁ@gp‘ﬂﬁ?‘?ﬁ%{’créﬂ‘% foiyporgvlation of aqusous
difprRitatioTs dedefistd HEreingrertiempiirares Hios Frfited o adiedigg gents include
sifiguichdispersigrsselfsemutlsifying dispersions, solid solutions, 15
{oldpmomaniﬁ@@ﬁﬁi@ﬂ@L@erosodsn;soliﬂtggsag@rwfmsanpmd%sdlmmiﬁl@ ascorbic
acﬁﬁ"?%‘ﬁmﬁ%{%%lﬁ‘ﬁk@% tg&%‘é@leﬂ cre(? GR350 d 8%%9%9&%&%%%&%@ chemical stability where
formulations, tablets, capsules, pills, delayed release formulations,
“exténded release formulations, pulsatile release formulations, _
iotlipartietizte foPaRdimati bﬁ%m%ﬂ%&@m?ﬁ et afe %i??d“&]dﬁifﬁﬂéb““‘m preservatives fo
inhéfemseobotmtiiationga o025 Phantieteutical-cotmpositibitrdricisblingrafen and
theampouns deseribedderrinihay: be.manudaciuceh tinds 28 IConvYeationah chioride,
ce‘t‘%ﬂﬁk@{y@%&ﬁ&,%&W@%@i@ﬁ%ﬂ@ﬁ&@mm@y means of conventional

093?%']”9 (Z{_JDSr%B gtllg ggﬁ‘agcj%ylgg m%!’ gg]etet maklﬁgkzl ggg‘}te!tn gdhelg‘;}H ISIgf¥n sgthiol containing
Encapsu ating, entrapping or com ressmn rocesses. 1 The
”Pi’ﬁ’ilmsa%]gﬁfhé %enfsfﬁmf)‘aobéﬁ%mﬁ%g\%l IRCIRIE SiTehst %}hzén%%ﬁ?& ’GH&“e but are not fimited to:
described herein, such as, for example,a compound of any of Formula
(A), Formula (B), Formula (C), or Formula (D), as an active ingredient in
free-acid or free-base form, or in a pharmaceutically acceptable salt form.

In addition, the methods and 25 pharmaceutical compositions described

herein include the use of N-oxides, crystalline forms (also known as
nolvimornhe) ac well ac artivve metahnlitee of thece rcompnoiinde havina the



10

15

20

25

30

35

40

compounds may exist as tautomers. All tautomers are included within the
scope of the compounds presented herein. Additionally, the compounds
described herein can exist in unsolvated as well as solvated forms with
pharmaceutically acceptable solvents such as water, ethanol, and the like.

(aT Q‘%@@l%tﬁ%g&{ B@SM Mcﬁa@ %PQCHQR)SL /3 Q ﬁ%%%‘%@/g 1£]e {%flmnt:a'@ req 0.1% to about 2%

vmon.ot 10 cgro a g.!olsmgl Q)e& e!lrgltgo 7 gll' A{I‘gtl&?&[{’l‘ll aog eg SCO]‘blC acid, (f)
oamln ur|n ocessmg WRICh cah Yesult in caRgUIatis 6t ﬁh{fég(fs“

08%&&? g@hﬁ*ﬂtﬁéﬁfﬁ%ﬁ)ébomrﬁwdi@fg)é%%éﬂry/wmﬁwmé%é@mr@nmc )
hepsEip Iéwr Whﬁtﬁaﬁ% reyledgetits. ifclodensiliconfenaul siondcprrsoilsitan divalent cations
ss@sgualesien 00254} Antioxidants hnelude, for example, butylated
[dby,dﬁ'}oxyt%%@@ (BHE }owmlﬁgﬁ&%ﬁd@:g%o%@fﬁzc%@(@ﬁﬁjsﬁpﬂé%m celiulose
dWEﬂ?@i%ngggc%‘r%gxt%%%gﬁcq{ql In Ct yIC Pu%gp Odlg%] an gt?éﬁparg};[}s’lmethylcelluloqe

nhance chemical stab II ere re |re

gy BOdERLE HpoRD I Hro o i ?ﬂﬁgﬁ%ulgae ffiudeeshe g microerysialiine

?%H&?Sé srestrodtivel s inHibr s iay asiviep Sultablepresbmetivbscchanide acids;

b¢ntehilehe gaiveirc pvipcomtaining Substanee sogtighasmerderanthviliomersalregelatinized

stﬁtﬂhuﬁﬁﬁnﬁhl@ﬂﬁﬁ dipide-pnd guaternan, am l’@l@&ﬂé%&%&%&@e’% %ﬂ%tol sorhitol,
kﬁ@ dLK%N%@EL%Q% n‘allgréi\'%u m%tm%lmgnéyma I‘Oal'cl’g]ll e g%n[g 1 gum, mucilage of

. IHII’]T] chl ide % 1 &%op& scrl ed erejn ana

%pen AR tay c‘ﬁm m%s hiorEsataTRiAY 10 larch

tln agen

a‘"&ﬂ%?ﬁé‘ﬁ’hé@eéﬂ’ﬂ %Hﬁ@ﬁ%&l&f@tgﬁiﬁ%m&t&g@ﬁf@tem&%l& of such
1982a¥ilizing ‘agentsy ivelird eeioit drechdt dmitedntoly dtd(@)ialbbouin @ibYoateatics and should
beablout Ao hasglyeris ) aboutdidadoiRbeut Adendvmethignings ¢Edny of Formula

(@h@%@alﬁmﬁﬂqtﬁ e /ﬁorwmé 8o QQi'ﬁJQleé/é%@ E@Jﬁ@@m&tolf Meggegg& c form

Ege%gﬂl\)/;l caEHl?eIéétgg ;193190 1‘}'] 0. Olg{% (Qs‘asbou 82 %aW Y. COI’ I tg fi 19
about 0.02% wly poly sorbate 8 80, (4 {001 ¢ to A 8“0%8/ wiv.'E agms
sur% tagt(sj r bllléfjs (shfjbg 8’m ilﬁ‘rglcmts Wéﬁgﬁﬁgeﬁs d{gg&wr!éﬁzgid Htgc (Ryarmaceuﬁcally compatible

CanféI‘Bﬁ@i@ﬂﬂ eIy sy SET POy sl fatesinded e chispaitiond giofidy. diltant
gratiosiBasuchicas magnesiumxaindzirtiomip)comilinatipsigthargafiidone (PVP),
QBT | hRERCRr SR RS oRaSIMESURITES RNELIRE UHE pEoGhott PG ACH dium
cl%gesﬂlga?tJBQE% hg@"&!baégs Lg%ﬂl\é ytgscéfd&)}ge%d%@i{ggg( ¥m%%h¥!sc%lg%lso sségfum stearoyl

lactylage, ¥:a%’§ Lile O?G %Ivc ge rotx]yg aylmethxlcel utose
y N %I% %eﬁuilo ] r03<§/p ;Aj Ell,l ose{g ee eg Remington: The
“éef’ﬁ% Hif6& (& G oS ReEyY ferderydesh m@hs&e@mﬂag@l@ {95); Hooser, John E.,

Reprrigien(r)yhamieretiogStatiiaes. déxtrbddstam Grodaston atyresivne afdnldvmman, HA. and
Lilicate, poly sacehatide arids: Ld-bentenitesxgelatingork, N.Y., 1980; and Pharmaceutical
p@@gymwﬂgu@mwmyymt@t@egmmum%&msﬁmi@%ﬁlgwgone
[{]ﬁ?g](:h p‘ﬁ%@gﬁ@%&gs Sti?d glh"vg(%%?y mo gl‘dugg §§rk?g %guog%étgy?qlnat c%n roll the diffusion

syicro ge 9 ac (), ]glucose dextrose, molasses, mannlto sor
o RSPRRSE S TR R TP LEANAVEP B SOARE L liebosinens
““’éf:é?éf}ﬁs ﬂsaéa&ééﬁﬁﬁtﬁlegﬁﬁwaﬁwfm@eﬂ@gé BREpRIPh st lary diffusion
LpaNiridpyrrelidomenids. cRolydiddiie 1Glyke lHgon(r: Clydeohyiolasdorss,
poXliniQ)riarchearabogalasctany Meeg bHP{d’s)dopQW@my}l@daﬁcﬁM HABKEShersing agents such
as; Si@ldélignpﬁl 91%?4%@%99 $Q§11BL<¢§ (e]é ﬁ%%é%lsf‘ m?ﬂ?féb)ﬁé}gd%%& Ir%%]m%let%{/@éﬁuloses (e.g..
HP ﬁoaﬁﬂ’wfﬁ%ﬁc’@%? com at Q%E[p&,sl{[w A carbox gtHI u 038 &Oﬁmm methyicelluiosc,

elected on t asis o with compoun closed herein
h}’%’i&iéﬁ%C%%‘mE;&aﬁer%?%wlaﬁfo%mm@wmﬁ HHIROM R Ul (C), or
hyfrerypigRal (DY Epit e reitase profifdiprepertioy bl e dlesirer:dosiageluminum silicate,
trifopnalarkine pplanyl casie rvatetial ginclude e,y chinders,ystSpenging .1,3,3-
tetﬁg@m&u@iﬁjﬁf&gf ﬂlg&ﬁﬁ%ﬁyﬂkBgcﬁgﬁ{%mﬂéﬁf}%ﬁéﬁﬁnm QW%%&I) poloxamers
{e. §t§mlgxﬁg%6§@bf§§arg‘ﬁ ﬁ’f’(%ﬁ'r\l%&%%%%tp lﬂ% thhty ene oxuiiu (ajne Bopglcne oxide}; and

L ‘5}5@% |e(t:%llly [oelag Eatlble 20 carrler ngt% |als may inc
NOWn
PO TS 0 “RESCIA, GuIafil SN ORI RSN diekilies dslfefinghions! block copolymer

de@‘iﬁﬁcﬁ?ﬁﬁrfﬁg‘ﬁﬁ&t@“@&&ﬁaww&efa%derﬁél%&&é&iﬁﬁd@%@ﬁﬁ@dzm@ﬁ%%rﬁmmm
silicate, polyvinylpyrrollidone (PVP), ch%Iesterol cholesterol esters,
sodium casemate, soy lecithin, taurocholic acid, phosphotidylcholine,
sodium chloride, nicalciunn phosphate, dipotassium phosphate, cellulose
and cellulose conjugates, sugars sodium stearoy! lactylate, carrageenan,

monoglyceride, diglyceride, pregelatinized starch, and the like. See, e.g.,
Reminatnn: The 25 <{crcience and Practice nfPharmacy Nineteenth EA
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Remington's Pharmaceutical Sciences, Mack Publishing Co., Easton,
Pennsylvania 1975; Liberman, H.A. and Lachman, L., Eds., ‘
Pharmaceutical Dosage Forms, Marcel Decker, New York, N.Y., 1980;

and Pharmaceutical Dosage Forms and Drug Delivery Systems, Seventh
P&Qpﬁéngp&'E‘SSOIKBJW%[}%ﬁ&oW%E‘%L?ﬂ%lﬂ;@r%c?%l{g'sgeﬁty (gﬁ%t%ms or
AAdioh VoS, madulating aentc, indude materidie thet Controf

diffusion nd homogeheity of a drug oGRS trediabaiyene giveol. eg., the
paraﬁﬁfaﬂéﬁ% %‘”‘EHB&F&H’BI‘&WBW‘H‘@%HH& alr%’&&*e BBt et FH8geabout 4000, or about
Tejenteon St fartitan cathenefftchivibies sighrcethating Oy setedify saiaini Xlginate, gums, such
aExenplaryzdiffusionsfacitiatossicispersing agents: ehade gﬁngsugaﬁéd&?ﬂmgj& such as,
e@QJ;yﬂnﬁf &rﬁl%@ﬁ@@lﬁﬂt@ﬁﬂaéwgl%y(@lﬁgsg &9111'!3 &@UX}B‘Q!W!’:QNJWJ I’%) ysgrbg{e 80, sodum
\g?yg) p&?QEQ%E%@LQ{bKQOM{JQO a%relit)ea;% y% wx;la dqcslo;[" 1%ncl?1‘£b %l?d e;g{gndoangecarbomers

sm %nts such as, for examp e, hy roxypro u
Aénaog‘n‘lﬁf% PRI BPEBYER R ﬁiﬁ’&b@é’% T8t 03@11086 or triethy!
CﬁW@kﬁb@bwwﬂmdwnmf:me AERItHPNAGAKAGEN); liposomal dispersions and
%@'@M@m@#ﬁym@dm loséisodieniphmethyjcetiuieseyuhy ety i8se eges, natural
piysheaxypropyiceliulese dhydraxyprepmethyiegliulose phthalate
{d@%%ﬁoxylféf%ﬁmg&bbﬁ] gl%l IH'B&% @&?0%1 §{§(§r\§§? (§n|_e| E))rl\éllgr@ ISi S‘ég’r al,gne also be used

mq,@llu 0S magqnesmm aluminum silicate, trlethanolamlne po yvmy

€ pres Lom
alcohol vinyl p rrolldone/vmyl acetate copolymer (5630),

82113, %waﬁi&ﬂwmﬁw tiiel ERTHHET itk etisgie e sxideomneimd of interest prior
EWW@W%C@@@ knowicasityioxapolboloxamensch(@ide : Rlueenigservironment.
SH6B(r)|vEBB ()fancFulO8 (hiwhbichane dackicopalymerns ok ety Wens RXiQients in
thak lﬂfi@@ylem&?(ﬂgﬁ):dMh%lﬁ%%mfg%sg%gsoﬁt%qg G 891%(‘&0(@%%@ ROWIL increase
ﬁ@»{sﬁﬁgégmé%ngg %grgta\l\el@{l)%grg%s% tg’\} 'é?ei:a en SC ?10 c?e%l %(%k ggn[? %rrz]lserlegde Foy(ga%sa]c filling,
Sugogg seq anl addltlon 0 ylene oxide a and ethylena oxidet '
1 é) amllﬁ ee % Ag;lt_oqé Sgblo—lrgxﬁlgﬁtoi ﬁgrqggiréiﬁjggﬁqymmo\qryjtalhne celluioqe such as
Aﬁ%ﬁﬁﬁﬁﬂ@ﬁa’mﬁ@mg SRRl AeK TP potyrirs lpwrrelitioneosphae;
anfyRgugipcioeiyrimyipyiretidone- K80y pdlywinytoyrelidoneiwnytiacetate:® (Amstar);
moopolymek (-630)priyety sae ghicain G thg.Ralyethyiene alvelisan diuens,

coh‘i%éﬂ%l@rmﬁpmé{om%mkgfn%gﬁwrﬁ&g]gargp %E&:@Q Qfa% difi (%Li{t 33]0519& (Pactate trihydrate,
de%rl%?lﬁlt 9 p grcg' cp uo 1dzocr)n9 to ab O?Jered cel lu'los calcbglt%argﬁlagﬂﬁlﬁ? éf@iﬁaxf@nmto

carb g( ymethylcellulose, met ltlose, polysSor
gums, Oélﬁ%k\n%s‘éé’ b@“&’mtélfﬁ‘? ﬁ%tb‘ﬁcanth and gum acacia, guar gum,
[0024AkhanSh freriding sesrmthiargemiishgdiss) caliutsicsrsuoh @sdoyg form when
cogethdmtcarvoiymethyicelinioseramatiylcellulosegsadiwmiitate the breakup or disintegration
of garReXMIRIMeelitinse - RAlY sQrRALerE0 %@gﬁug% alginate.polysthoxylated . potato
siaﬁ@rgg@&l%gﬂg@tla!rrc%t%bﬁ)gm& r%}'g?{edxslsn%re %pstr}rclhoug%ltgr ra} c%gg*!g}?gs%romooelﬁ or
Exc}art?)@merﬁ;u . polyvinyl alcohol Inates, chitosans-a

ombinafions th Heraot Wﬁ?agff’éif‘ch:g%h%h "ég“t’:&qllll‘.ﬂ%e & frilsehy P desiufbdaL Avie®
PH&% A6 PR EladidpEr Sty ah etitecBideesiing angdnts prarticatarlpellulose,
wsehallirelipesomdhklispdrsions dndedSsselbeminsitying dispersinns: ake-Di-sol®),
crc@iﬂi\}kﬁ&ﬁ@}ébﬂh@@haﬂﬂh&Gh@lminlﬁaltbmaﬂh@§w§gg%llméﬂ ine@ctxrgm 8988 um starch

gl;ﬂ@&w@krm@%&ti%E‘QMLQJN&%EQH{QEU&QQ%&QQ%§$§ Eg!y%ggqFI}%‘p Egzpey al gnﬁte such as

ation ne or ore erosion | |ta or

r Co b|
algfﬁy é?f&% o SL,Q ?q luc aci } as 30 u ginate acla h as Yﬁ%ﬂ& e%gﬁquagneqzum aluminum

N or more difftision faci |tator can also be tsed
o lca““ BOLIORE 552 84 118" & K&*l%ﬁ?“%fﬁf?%%ﬁ‘e??ﬂ{% F65¢h Pt bentonite, a
“attﬁéflﬁf‘é%?séfﬁaféaﬁi RitesitHeckathpdonekdhiaterestcpriopuld.Sdabudaivelryslfate, sodium lauryl
sul @ Uentshrasralsocbendsedito stabilize compounds because they can
joopgVide: alﬂgaf@oﬁﬁatalaneiaw&g@meﬂ%mﬁ%m It%spé\é%del;@ J@%ﬁ%&&%@lﬂ&% site of

a rﬁwgﬁghog al rher i esse 1e s Qg tare util IZ mov il
d lﬁg&ﬁg Qfgyé%% E)c!r_' 1&9?“9 6% te ha%é bnﬁ gaf)m the

ga59~01 ggmal act e ]te |Qrglud|n9 but not |m|ted to aphosp ere
lition. T cartam Brbodieni diSaHt increase bulk of the
composmon to facilitate compression or create sufficient bulk for
homogenous blend for capsule filling. §uch compounds include e.g.,
lactose, starch, mannitol, sorbitol, dextrose, microcrystalline cellulose
such as 20 Avieel(r); dibasic calcium phosphate, dicaleium phosphate
dihydrate; tricalcium phosphate, calcium phosphate; anhydrous lactose,

spray-dried lactose; pregelatinized starch, compressible sugar, such as
Di—-Pac(r) (Amectary: mannitoal bhvdrovvnronvimethvlealliilnece
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25 sodium chloride; inositol, bentonite, and the like. [00262] The term
"disintegrate"” includes both the dissolution and dispersion of the dosage
form when contacted with gastrointestinal fluid. "Disintegration agents or
disintegrants” facilitate the breakup or disintegration of a substance.

[sE?@mIO|e&@&f#&&%&(@ﬁ@Bsag%ﬂé@tia%ﬂ@xﬁsﬁlﬂ&m ?}ﬂact@n@lﬁ@é@ﬁa&ﬂ@ﬁp@ssoivcs and
rel%lés% m sn%in B{eggg%¥%oi%¥1a&nérﬁ‘l§) Egege% % 1'9 clzga £C t@nﬁ%mse%%%ohﬁéeﬂc material that

Natlona 1 51 or Amijel(r), or sodium starch cholate such as Promagel(r
P ES B B LENUIOLS EIdH AR R BBt Huty QeI P o107
a‘lﬁéﬁ‘l‘tﬂé‘éﬁ@ ves AR Bt cAVIE Ny P ol T EQWEf‘éfErﬁ“eF@‘ILl‘fGEe“A‘%)Fé@P(r) PHI
19BSE|ceffao o4 Q0 EMmE aotl(r)ndivacdrioiviehgcErasicanth SoikdaFloe(id) in
sanethyeellnlose . sspscarmnel losenaks ciossdinked celiviosainshel & Exemplary erosion

fa‘éfo?a?és %ﬁﬁ 3 H%%Bﬁf @93§¥mﬁst®é|&%|!}«ﬂ9§?ot@%§ 5%%3@194 (Db uGERSSinked
ce

[0 8?({ mzsa;éan d'; ;nc?ddor CI’OSquI Q cﬁ as Jggqgaga 10 01?' i%rga gﬁlm p‘?ho%hate dibasic
star h suc ium starch

ycolate, a cross-lin & polymer s
“LOBSBOIEGTE AR FB@eilﬁﬁéQGrbﬁW?ﬁy’I’ﬂWFoﬁ‘“dlﬁﬁée %@ﬁa@%ﬁ&ﬁf&%ﬂ% dextran,
statgppiereitiored ssuth o atginitlimbilsieb rasiso diuprehigitimeharidragelebienc glycol,
agshigegum HV (magnesium aluminum silicate), a gum such as agar,
(0883, 100UHEBERN KB AYBor PREIUR S URBAGAN RorSOLiAD Sa56H BINGOlAIB e, c.q..

ac9<§£‘$§%[ﬁét%¢e§m%‘e‘ﬁaah§£%“&%e %p%%rfz%&Me %4&%%&”3%%9&%?@& berry, black currant,

cation-exch ange resin, mtrusapup sodium laur Isulfate sodlum lauryl
o HaTE 1 SO AT R LA RGN TO0351 "l AR B s
ClAHRHFBIOTH FREareTars (9%e PiovesS T mieRl etfiery Biehiag frsie s rose,
egfiydQsagpaimisiration fofiadrigiagrogscarbaimar thtoraibldodrivesseb ardivegrapetiuit,
hBHe SrattiRRE Igne A Gima\iRgiramnthe cgastrointesinal dealt, dtth@nnitol, maple,

mgq{@li(\,{\g '%éﬁ[hb('ﬂﬂh%&éﬂ%er%sn&%&ﬁ]ﬂé\@d@ QE@HB::CQ%E%%eL$ geach pep;}crmint
substance thlat rem@mwdséubst%ntlall intact in the stoma&ch bu?T

pe %er int cream, Pro weed T, Tas é/ of heer, rum, saccharin, safrole, sorjito ﬁ)&:&rmmt spearmint
re eases t gin the sm || mtestlne or colon. enera

ot ﬁtgd‘&%ffﬁbﬁf% H PoRiett fﬁ%‘féfﬂécldthféfa%\?éﬁi?%l&é‘%f fre, acesutfame
P%l%ﬂi@h%@%@hﬁwaﬂh@ StnRACHVIBUT thattistitre Serearhigrsrfibtut fuitd,
vaypicadlyna pidrotioneil cang. thus gissolves, sufficientlytpileismalivoring ingredients,
e. Qn&@@m%&rop@h@@ymu@eIam&ﬂer@@g@eagemhat}a@ﬁedméig%ﬁS&D@rgmmemon-ume,
iasiiiatarsnelds materials that contraliibe grasion ef.aparticular

material |n gastromgesfma ﬂwd Er03|gn faC|I|tators are Igenerall know

5% ose of Bramary Skl the S X E DAk STo ST ATt AtSr e tide Hetion of

RN R s s viatl t‘bbEﬁyﬁi%ﬁ%deefe?ctfﬁfyfé’é”dp%fé‘fﬁ§-‘/‘b@b“ifd‘é§ S&Ffﬁ“a?‘l‘iﬁ’éf“mmw 4

hyaticksh FO066 PRt agentetintiidecebmmpourds susticagdbotbse, oil (Sterotex®), higher

fatalcitim cadbanatiencaleilmuhosphaie; dibasieh salchmmphosphategnesium, zinc, stearic

acRRIGHATR MJ@@@,gryvg;s@@msc;@mg%tga%w@ss‘o&%uglQ&ﬁug%g&[e Q@@ﬁ%@m sodium

ch?or )étr?jﬁisn’e daep)girat@ﬂfl gne, %%/%EFP ’PEEJE %)% tl;‘n slzrneta%gzt apr%pe’thsy ECEO yeblxs}{(lzll;[ as 'Carbowax™,
actitol, mannital, Sorbitol, sodium chloride, po enée gly he

soffiea: ‘Iﬁﬁ?é‘ﬂ‘“‘l& Ei%%ﬁgg é&"@ﬁ?Sb%ﬁﬂl%?y%wg%etéﬁé‘ﬂs‘“E%’éﬁ"ﬁi“uPf fﬁ%um la‘“"yl sulfate,

cosifALHEEIONY aestribEdHRrERY, inctitleud & comcdrth SYirens, clcetiramiend the like.

[gdittime, anisesuapplenaspartaménbarianaBayairan cream;tberiyschtacke blood serum
orGT@N R UHRESERIGN, FRIGIIM.GIERLE nEATRRR L o EALARIBE: CRAITY SN 1 of biood
se%ﬁ%aa‘g‘orﬁpcﬂ%glﬁ‘g%m Ié‘l p c?am?@e‘r Qé’jn?lg)l%% a%gs sCLI: EH%E:I‘E:% %anuraplu nl(é‘brhacc!;[)gécsﬁtranom are

cream, cotton candy, cocoa, cola, cool cherry, cool citrus, cyc amate
‘Waﬁﬁ%“ra%'ﬂt?ggé“é%f@élyptus eugenol, fructose, fruit punch, ginger,
{quwjyrrh e]_’ﬁmcog}y@qu |1ze&1(q ‘te@%ﬁd@}cgmrgh g?‘amnﬁhab@ﬁaﬂream@ﬁeybserved relative to
thisommaltaiemonulmesiemeamic@ream, monoammonium glyrrhizinate

lﬂéMﬂﬂ naswmaﬁynmél’t@fem@@lm@mm@mﬁ16M§QMQan%mm1mméﬂée of the

ol %C@Aé(ggagc%royd Eghg%oqgg[ ne DC, neotame, orange, pear, peach,

5) ermlnt P Ppermlnt cream Prosweet" Powder, raspberry, roat beer,
{0 27 “Plastidizers QM ourbst sied Lo soften the microenca sul matefial or film coatings to make
, saccharin, Saf role, ItOl, spearmint, Spear Cream

th%frﬁwb%tﬂ‘y Sglfﬁé\ﬁlﬁé?wzé‘rséé“rﬁdf‘sfeﬁﬂ a0 éﬁ‘éﬂé}égﬁ(“éw%%l”%%é‘?&rﬂm 400, PEG 600, PEG
saccharin, saccharin, aspartame, acesulfame potassium, mannitol, talin,
sylitol, sucralose, sorbitol, Swiss cream, tagatose, tangerine, thaumatin,
turn fruitti, vanilla, walnut, watermelon, wild cherry, wintergreen, xylitol, or
any combination of these flavoring ingredients, e.g., anise-menthol,

cherry-anise, cinnamon-orange, cherry-cinnamon, chocolate-mint,
honev.lemon lemonzlime lemon-mint menthol-eiricalv/ntiic
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25 [00268] "Lubricants" and "glidants" are compounds that prevent,
reduce or inhibit adhesion or friction of materials. Exemplary lubricants
include, e.qg., stearic acid, calcium hydroxide, talc, sodium stearyl
fumerate, a hydrocarbon such as mineral oil, or hydrogenated vegetable

I@b%% QXQ%E@%B@E?Q&%XQ ep?’pﬁy élnegggfecgptqmc z)dup tgqurl cfe?]t%se an %rzaaégtm In some

theélm%llﬁah gptetal and |nte earth metal salts, such as aluminum,

calcitim, Mhagnesiim af?n(‘%ncs RO SEAE RSP Stng 25l glycerol, talc,

I(REREs, St% te B8RSO it Berribatsthssititime detate, Sodliemylate, sodium
130 ehiferidelitoubiresa poiyethyIeaS diydol{(etgnde RG4000)aidane, N-
hynethaxypelyethy)ene glyselsuah, aﬁh@@&xs@wﬁ%&mﬂm&umd%@% ] cyclodexirins,
eﬁ%l%mwg%pSW%W|£&%tﬁi£g X%M{%plgn ‘FYMQJQBG%% urocl) transcutol,

prsooy m, Iy%éﬁxnas&llfa,&%l 1S((:)(q)ll | aIn |&|c such as Syloid Cab O
starchsuch as corn starcﬁ sificone oil, a surfactant, and the like. [002691

R easUFABIEEe U HOE SHERHRASEH = o RS CAABIRE AT, scids. reservaives and the
likoncentration" describes the blood serum or blood plasma concentration,
[ogzgically rhiedsured in g hgeiaringuef therape utic-agentyperdath @hanb 1hfmount of drug
cibioedi3ausesoaksatbeddnionhe hliordsiream.After administration. As
[0@?7%&1 her@mpe';m g ;apl%m@esm%}g&%ga@ﬁf%t'%yén%,ﬁgyr%%%a“yg@e A idone
rr] ﬁ% o'h ?nrma%())]dmr}}eamgcs Preferd to the 1acters wh

et R BIdiOgic FEEPBIE BBEs Vad et iy tid eo ik nird et tifone vinyi
acaﬁfg%b{‘%ﬁté%ﬁr%@ﬁaﬁm{mmd PlafheRuKinsticdy 1 ferdas e fasmorgight of about
34k ebra¢fPnainkothes Hitarrmetivand:-meiftenaneechihacdonappsopratceiiulose,
meoylcanlraliga-of shpgatia sHe efactiony J08A 4Lk J@@Jtiﬁg%sat@-ﬁglysorbate 80,
h}@%@@&%%ﬁ&@%@i]ﬁ%& t%@%@%@@%ﬁ@ﬁ&@aﬁh%%r@n% falzlgnguar gum, xanthans,

mﬁoﬂ'g” s.to n’lllaktqau tpsece Jless | E’brltté Suitable C|zers include, h

polyethy ené glycols suc 300, SI8 Xﬁ’l?&ygﬂb' OﬁfE‘fft pjgielivlose, sodium
RS0 PEG 4380 AR PR B0 c@ﬂ&taﬁcha%yweswleﬁ% - gpeab Tl i olgiate.
PO Bl Ralbise e tiatcetinycthosdye servbodinenitss, plastivized shebi.
108334 functiohcastdisplisingnagantscbryetting ageaistd 0083 ocusate, Tween 60 or 80,
triaSoiUhilZzers Tigludeiee HM%QMEH%S Mk‘)ﬂ@ﬁy@}@qg{%ﬂaﬂtf H%WLQ!U%@E@EQ{Y& polaxomers,

b;lglgﬁé W%ﬂ&%@? ’c§]g()) lflgps I@e ?ﬂenseuolyt%e an ?}ldolyyy ng c?x? cuggt?)?u\{cl}]?cm@ASF}, and
thEhk dl'lmsei}r@élacse;tr%m(%ce IN meth | rroll done

h 5roxye frofidone. Bl BY r?%ellﬁtgndé‘ W&%%ﬁ%ﬁﬁﬁf@ﬂﬂﬂs €8
PO&:@H{{H@%’@“# %ﬁ%?bﬁﬂ Céi‘féwﬂe%ﬂﬁ‘fé"“éiﬁé‘ﬁ’éﬂ aPpstiearnor 48oiphepykters, e.g.,
ocpiooblal: etolesidibln bilec sahslipolyethitene ghydelR00:60Cnglyeoftiso] siability or for
oticgmseutol, propylene glycol, and dimethyl isosorbide and the like.

[O&W 741« @i@ﬁ%ﬁ&ml%&ﬁ&% QQEH&QQ Wl @dﬁeﬂ% bcﬁﬁo@ Xa@t% lg Q:gl% a/methyi cellulose,

hy@g I)B%;bypyelel & ?Céroxy rggy Yhyihce u]oqe %Qg#éh('%v drgloc%l Sggt%e Xtearzrte

L State,” as used ereln IS W e amou inistered 1s 6
I RSN SHbiPe ‘I%ﬁ}ﬁﬁn%i’fémrﬂ‘ﬁﬁvﬁ%a%@h@%‘ﬁi‘@?\%??’ésfﬁlﬁﬁﬁﬁ?’P%l
coppatERns diTedhstant plasma drug exposure. [00276] "Suspending agents”

0ip¢iude Compourds suokias peiyndnyhb EroHd 0ne gB @yl monostearate, sorbitan monooleate,
sy viendpyrerg liclaneo K, cmﬁly\ﬂay(m})@{ﬁ%m@aﬁ; Zw%l¥¥ény49¥£§gtugl%gorbltan
mdéams &qlw&mg&@%@msléﬂ%awﬂa@w (Qldong JM!QX&&%&%IW Tween 80, vitamin

mer. 0 thylene glycol, €.g., thé polyethylene glycol can

ave arpﬁ}gfﬁm a?argev(%%;\ 01):/ aboutfq {5 300 ?o aboua 6%00 yor abga/t 3350 to
D"é‘ﬁéﬁt‘%’ﬁfoo or about 7000 to about 5400, sodium carboxymethylcellulose,
GEREthy|célidosestigeréryhad pylemethyicetiulbse finpdroxyrmathylcellisose any
coaeatate stearatepglysacbaied, Mm%ml@ﬁﬁ&@&%u§m%@|@ir&aﬁﬁsamuqcular},
bu@HMS U Q8. &Qan&k&%ﬁ%@ﬂé&@r%&%@&ﬂ%s@&ﬁ&% gu @an%ject is used to mean an

améépkpég%lylp%laLllnmnlgmcq"}iEan nb%qlilgy brs U ?q S Celll}flsltcéxsl%gsétzselﬁlg an(ﬁsubjecgmay be used

sodium carboxymethylcellu ose, met u ose, sodi

R8s r%ethylcellulose hydroxypropylmethyleellulose
hydroxyethylcellulose, polysorbate-80, sodium alginate, 20
polyethoxylated sorbitan monolaurate, polyethoxylated sorbitan
monolaurate, povidone and the like. 100277] "Surfactants” include
compounds such as sodium lawyl sulfate, sodium docusate, Tween 60 or
80, triacetin, vitamin E TPGS, sorbitan monooleate, polyoxyethylene

sorbitan monooleate, polysorbates, polaxomers, bile salts, glyceryl
mononctearate cononlvvmaere nf ethvlene nvide and nronviene nvide e A
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the like. Some other surfactants include polyoxyethylene fatty acid
glycerides and vegetable oils, e.g., 25 polyoxyethylene (60) hydrogenated
castor oil; and polyoxyethylene alkylethers and alkylphenyl ethers, e.g.,
octoxynol 10, octoxynol 40. In some embodiments, surfactants maybe

i{imlﬂded Mﬁr%@MQ%QBX‘%&ﬁL%HM%&ﬁ IQQJCUQEGQE;QH r@ﬁﬁ%ﬁci[ﬁ%l %om}d of any of
For Iﬁg?ﬂt}‘o?rﬁlurﬂaa(%glpg algae @ (a"r orlrln'lag (Ij':j‘ Lg.n ose %g”utl)oa%g s@g%ﬁthda F#Tornﬁ including

cark oxymethyl cellulose, oxypropyl ce rox ypropy

oS IBLE Ry ASHy P pyTEthy BRI %&@5&@5{@ Gy yoens s e i, o
mﬁ?ﬂ?bk&b%‘ffyﬁ%&ﬁ?ﬁ‘féﬂEﬂ%@%#ﬂ?ﬁ&fﬁ‘t@%@rb@mé?nfmb‘w'aﬂ@@h@mﬂs fast melt
foalginates;fkoacra) Dhitosans andilicehibinationstibierenfv{@0 2710 kANt tinguies, delayed
reRgRMsHRCII e CRmPaURdsSUERAS AlRIIACIth:ERMM INONASISAERIE: formulations,

ﬁ%ﬁ%ﬂ%ﬁ?ﬁ@%@%%d%%ﬁ%@e@ m&&%t&a’&%néf'ethanolamme oleate,

08 y0X yePth%/Iene sor bitan mo?oo leate, o%/ox ethylene sorbitan
{ Aolaura maceut] arations for oral yse cgq X énsogdlrun%n]% }eili)rsrﬁcrfgfghd excipient with

e SO r%maocusa e, soaium o
°’§c9a?ﬁﬁ’ﬁ ﬁ&&éﬁ?ﬁ?@l%‘rf‘éﬁféﬁfﬂ e eTS0R VitkiFe S5 B PaTS RarROemine e
migitsohpdtire like sBogagetitorms{Ro 2BejThe compaditionsrdesernitsethitable excipients
inflefeireamnpe faemulatechforadminigtratienstorasubjert ViasaByol: cellulose preparations
su@@ﬂV%p@QQ@Ie mﬁﬁ@&ﬂ@i@lQQ&QQ%QH@QQ&L@'%&Q&Q{Q' ge@ﬁﬁeg‘}% r %Q‘éngh’ methylceliulose,

m!ggwgﬂ%&%@élls H} )tr & oyosp’yﬁae ptl %mfblssecycf b carléccalétﬂm ralp br 0} e% ‘;l?crh as:

trans ermal administration routes. As use rein, &rm st ject
RIS 4 40 SR %Fé@?&ﬁﬂ?ﬁébﬁﬁ%wﬁ%rﬁdﬂaﬁﬁﬁﬁﬁ% AT e, o
SRS RIPRSTHAPT CTHERTAY patienPAricr sabjeitomaygbectsedicirmie reh sigsdofjpuch as
sodi5rj@@28%] Moreover, the pharmaceutical compositions described herein,
fovelich inpluge B-aompwiach afmnybfle Rarmuia(Ak o W%@]&g)ﬂa!: @{EQ:HI@ lutions may

bc(ggé QJ'hF QW\%&B)I?%QQ gﬁ%%@@%j\: IB&QV@H@%%I@W? cda%% g%e rﬁ‘zé&hy!ene glyeol,

tamu% Om ot |II‘&I}'§O go aqueous ¢ oral dlsperS|ons 11| qui S{ gels, f
TSyrups, elixirs, sitrries, sud(smsénsfélhs ST The TIRE 165 SreT “lnﬁ‘éélseﬁo%yﬁ)?‘ & or pigments
mﬁah‘ié*?&ﬂt’dﬂdﬁe trblsirt d?é‘ff’d’ﬁ‘f&?H@éﬁ@é‘?Effﬂiéoré‘é?‘f‘féﬁ%”?éd*ﬁf?ﬁﬂbﬁ%ll@é@é of active
cofgirepdldtions, fast melt 5 formulations, effervescent formulations,
jobgephilizedtomnulations;tablets pawsers: pils, tiagees, Gapsul@Saade of gelatin, as
waelayed.seleanadommulations, sxtended.releass t@@@walggmﬁolpbi §E‘Jél‘?ﬁt capsilescan
RIS RS RMMations: mulliparliuiale form af}%g%n&h and, mixed Immediatevicans
release and controlled release formulations Pharmaceutical
M ar At BRSO DA TS 8 AR 158° B AR A by Atk e Ore P TG e sl ds may be
BT B TERAFEIOhRIBP sk b e Tt pbu b destiibe ddrsreivctoftie sliigs. In
adggried eyt resultimgad ikiuvendndnp foced singnthetidOshaiiduranehgranulesie for such
adaft@gragding suitable auxiliaries, if desired, to obtain tablets or dragee

[06REeS. Syitahle.axsinients. age, for example, Elél@&sﬁaygbme%%& ablet,

(mlrl]CJUdlnsg I%gsggsteabFugrfgs??ne fa leglt%lte 158119g%|tt(1)on% e:lf”a?rse’leifres n%é%&lltgptsablet an

Suc as or examL)ﬁ) malze S arc rch, rice sFarc
t

IIEREFEF GRIELM? 61 Fa‘blééﬁﬁﬂqe’rﬁ&fhﬁlf@é’iﬁﬂ&ééﬂc‘ﬁﬁ%’rﬁ?}f%téﬁfﬁ@“ablePOW““I or an
ofigeittyses Wyd rosypiopyindetyltetiilosed soditimeca dopximmetinftoel nlosederived
gebriothes-suslhdagMpoly vinylpy cplidenes¢RMRBpasipo vilo a@)ior, 6ateidiie dosage form,
coRhRsphale i desiad pgbﬁim%@y M@@m@ m}f)zp@mﬁgg@tgag%l#&t}lslée% tggnules, or
%E%%cﬁ linkgd srosearme) h@%ﬁar%%g By P%}Q’ Iy Psyyt%'@one agar ot alginic.

em%0é1 orasaLthereof such as. sodium alginate, [00283] Dragee cores are

IS e el RO 61 BrpORS: EEHLAAS QU oo et
tabéﬁéﬂ?jﬂ@%g?haﬁéaeré@eﬂ mehﬂﬁﬁlagﬁwﬂ?ﬂﬁéw eam}m@umem fesitelfcsapsule or in
oy ¢y pyioetidone carropobdeknpoheatiwlerstghy tohuland/ orditanivad in two, or

threlipithes, laggues:solekions, and suitable organic solvents or solvent
[ométuresn Rye shistfs ML RIGRENS LAY, gqaﬁt@a %@&%@b&@%@g 5{;@@&9%@ prepared

coatings entlflcatl nort cterize d tco atl
SRR Benticaion ?ﬁ’éé’&%zig\f?m@m%%uﬁ%ﬁﬂ%%ﬂ@f’é? ST Pl e
m%ﬂé’%?é%ﬂ%?éﬁﬁﬁ&ﬂ&é%ﬁfgha RERsat fasriter %’Faéréwgaﬁg ”\R?éﬂ‘ﬂ"'sb%?t"om?w“ms
sealed capsules made of gelatin and a plasticizer, such as glycerol or
sorbitol. The push-fit capsules can
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contain the active ingredients in admixture with filler such as lactose,
binders such as starches, and/or lubricants 25 such as talc or magnesium
stearate and, optionally, stabilizers. In soft capsules, the active
compounds may be dissolved or suspended in suitable liquids, such as

J Sigui in Qri e glycals. In addition,
@%&gr?e Ug'rl g B(?&E?‘Hl { th p fOI’ rﬁf}fatlo r%l rgi fga ormul ti’Ah Tormiﬁaoﬁh Formula (C), or

F%tr%gfll rs ma be added foror a ministration s
A LR %‘h%ﬁ“‘ HammretiStion ol SR idgney be readily subdivided

*@ﬁfﬂ‘&?dﬁﬁ%ﬁtse ti Seea osatefrhls disdlosadahereiTmayibeuhutiaidomn may also
sfudethlylebati®. (icludiing Basuspensi dretabl et upofasitmelitaileh:. ahese formulations can
vbitendisintegradioniablehha-rapidpdisisiegyation tablet, an effervescent
[@amﬁt or@uepleth Al A BRSE 6lyiing 2 1l peckoned nonder o,
m;x1 (’3?5? ec?cpowesggho(%) nglhgff%gv S%Ieln{}n aOLYf\:I(()jer a Ca{ Sue 1 6} fi

K Soft or hard CADSUIES ad‘eqfdf‘ﬂfé?ﬁirﬁdewé?ﬂ}@d an, or (6} fusion.
& Fa%n%%ﬂl*ﬁ?&ﬁ&a&e?reé’efwwm&wcs@?nfwéf@fd“ﬁgme@ §198BH @ blspethsiimelude, e.g.,
SREBYiENSeAUE0 PoaBIe T e damagenfbtim, foottroliednelense: formulationSyurser
cptilgatiteseaidase dosagefarms,mutipatticylaterdasage forms, pellets,
[‘?%esrglﬁ§lﬁfffﬁsﬁp§@h d&%méng %Rﬂ%ﬁh@#ﬁcaﬁbﬁe@ﬂ%%%t%ﬁﬁda Aonbed herein and

ormulatian.isn s, form,of apawder, Instil othey embodiments, t

° matcbeutlc(z:al %orrr%ula??(t)qﬁl?s %)ﬁpthesqd?m ofa f’aif%et THEUGIRG Blippgen: suspending

Eriﬁlteg’lc‘i’0 5% AL IRATP I EREY: RuEshS Ws‘ﬁfﬁﬂﬁﬁ%ﬁﬁtﬁw&ﬁﬁwéﬁﬁﬁ@t colorant,
d’d@%tc?i‘d@d‘ﬁéF?ﬂﬁ‘??ia%/a%@tdd%ﬁiﬁi@teﬁédl% pesifigier cetpswtevortin amultipifoaming agent,
agigpduterdosagesforms in somengimbodimests, thiephasmacaldicandard coating
plesmtdation isiaeiaiuster eOrin We:, ’9Ph§h£§c@uz@ﬁi%nc@@@§th‘ ik (t%b?tasﬁ I coating is

pAQ&Q%ﬁ@ﬂlpfé%m&WEHﬁ%d é%ﬂ?e‘??é@%? (fg)r rp rinui%ﬁgtqf rmlu‘?a (C% or Formula

(Iﬁffi%%‘{q%%% n tgﬂb{le{t)s and] cglﬁ)sules are prepa y mixing partic
ound of any of Formua (A) ormuﬁéOF@G’Ed’frﬁHI%ff@)“%?{I‘f‘blfrﬂrm%la (B), Formula
(C()D‘)‘ ’Seﬁﬂ’s‘%@ -8F W%ibmﬁ%e&aﬁe&we%b%ﬁlﬂﬁdﬂremp!as@aw@ lpdemehnd of any of
FesrddsitionuinBefoeter fifgetd these Bulk blienehcomipesitions add:asmbodiment, the
pdIBiTOgeneousy it is meaTothatk the patticles obihecompoundiofaNoh:
micRERaLIRILA) sForaLB), Formula (C), or Formula (D), are dispersed

0 ly t . sition.so t e composition maybe readily

: %P %@Hﬁig@ ;Eé%‘ig%n r}(:e)tgtfflvoep %irﬂstag osgme SrmS, Soen g, 3%) S "pi fl‘gme‘i .

m"ﬁ%gé}é“sﬁi’e LR qdﬁaiﬂﬂfm%%g&eg%@ ™ H&‘I%é’ﬂiﬂ%eéﬁaﬂtﬁﬁsf
m@v’f‘ﬁ%ﬂ"di‘sfﬁft%&i%\‘ﬂél Eﬁﬁ?ﬁ‘ﬁ%rﬁﬁﬁ@@% oM dpoctistatrwithseittrediboTi@sephosphate,

sofgrmtfand irstosin Sipesmanofactineddbyichnvientieaakiphasmaanlogical
hyteohpigies:lQ0REEd Iconventionrathpbannacelagical: E%CHBJQS@ %dgglmgme cellulose,
la&oS: ngg@@@@qgm@natlon of methods (1) dry mixing, (2) direct

[mepre%% pgﬂe ll g‘égégg ’fo(r séj 1r thc so ?o(rjlgss egsrf?‘l%?ég%g é%%\gﬁ% are not limited to,

ranU|at|0n or usion. o>ee, €.

C%racctaéglﬁﬁ%‘ﬁ@ﬁ'l&ﬁlW%ﬁ}%fg%‘) C@tﬁwwwﬁd@qm el Eteanicroasyytedijpe
RGP coatimgierett grartrntionag sartations fiidized-bed spray
hydinyimgpofrcdatinyl{e. givarstedrdOeqating)y tangentiakieRatiogx iMRpyimethylcellulose
acﬁﬂE&Mﬁ@e m@m,s@\%@sgd&'ﬁ%ﬁﬁ%t&%%@to[%%%&}sadnﬁn Qﬁ]%ﬁgg) %/'Elt“sé%ne glycol, and

e

hSQlid dosage forms described herein can include a compound descri
(Bgﬂeln gdﬁ 2ne or more harmaceutlcally acceptable additives such as a
cornpatible Carrier Binger RiAG AT FSUpendihgalg &R Frevdtitcy or Formula (D),
fmg‘d‘éﬁ‘ﬂdgﬂ\?@é{éﬁ‘i’ﬁ’&‘a@éﬁﬂ“f grattegrerinly dgens disperéngsagertits formulation, especially
wheyfadtset, ubricartieoteiant) bdifeetyisalubilizar M oistening:ag &t matrix by swelling
or plasticicasy stabilizeiy penatration arharee Eﬁx‘ﬁﬂe‘ﬁﬁ%@gﬁﬂ%@&g%@%Me so lid desage

fm&ggi@%i% MW%mthLQE?e?%péﬁy%@tooﬁztl%?s%;cmggﬁ ag%‘r?]bs'é‘l%x'anpt 8reol,ln
ard coating .procedures, such as those
ZI:S ! 1grl getglapReFﬁFn orl?a ésl P armaclgu’tlc %dgé’?esﬁlc%?yﬁﬁfﬁ ?dit?&ﬁ”(?%b)mf"plombﬁb
il coa irigas D e BIT AR oG SfitHe ARhaUMeL oFvasy B 102,

A"Pdrﬁ%éi%s(Rye%r%%%ﬂeﬁ(eycqf%f»fweﬂd“(@yn@ﬁ&opmﬁt@i«a(&)cﬂ e celluiose, croscarmellose,

embodiment, some or all of the particles of the compound of any of

Formula (A), Formula (B), Formula (C), or Formula (D), are coated. In

another embodiment, some or all of the particles of the compound of any

of 20 Formula (A), Formula (B), Formula (C), or Formula (D), are

microencapsulated. In still another embodiment, the particles of the
combpniind of anyvy of Earmiila (AY Eormiila (RY Eormiila (CY ar Eormiila
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1002891 Suitable carriers for use in the solid dosage forms described

herein include, but are not limited to, acacia, gelatin, colloidal silicon
dioxide, calcium glycerophosphate, calcium lactate, maltodextrin,

glycerine, 25 magnesium silicate, sodium casemate, soy lecithin, sodiUm

g qg'gd([ah dca]f: E'quosphat otassium hosphate sodium stearoy
‘actylate, cacr?ag(ésgngcn aﬁ%ﬁsogqlf/%%ﬁga e, dic gbIS)/ &fd é]c%lr%ﬁ%fﬁ‘f’ My ét‘é’{f’&ﬂmked

act
%rbayr%ﬁwt‘%&?l?ﬁeefﬁﬁ&séﬂﬁiﬁ%g RS ekl helses sdétatsrch siycotate, a
cErEAvHeE Pebierogeh microeristallirmeosdltgsely iastoselidmarnhitekanch theignic acid or a

shkef @DR304 sBuiitabléillingragents fosuse depihée 150lid-gesage:ferms silicate), a gum

s@&@ﬁ@@uﬁ@f&iﬁt'ﬂﬁjﬂﬁ%&ﬁ%e@é@ Mgm%ds&mrg’gal@ipégé%atgarlgl{‘é)me a natural sponge, 2

s%mp Al calsym aﬁ)xbo &hﬁ glstiana 2 %u%:al Iun}h P{F R?a’t nm uryl sulfate in
Ose e

ulfate mlcrocr)éstallne cellu ose ce pow xtroée dexfrates
co mam’)n starch
extran, sta Cﬁes pregelatlnlzed starch, hydroxypropylmethycellulose

[?ﬁﬂ?ﬂﬂ C), fﬂ%f%ﬁ%ﬁ@ﬁﬁy@h%@ Phrgrelarelormulations: for powder filed capsule
fpdiesgysropyirethyfoiititose: aostaitestaarateHRMOAR)BLBIOSR jblet formulation,

txykiolrdactisolk: ranmiiohsothiiaksodisin.chieride.polyetbylensgveab mglpmsm or
fi ths@eﬂ' K@atééllQQé&l}oﬂsQraqgl%QfJ ﬁll%§(§ Ehﬁsg %Rﬁ)sua%scr%tec?‘p d(x);fula:c uqn lt')la?are not limited

Ag Form from a solid dosage for
Ak MY
matrix as ef ef?lg(ﬁnt 13%%8%@1? ? disint e’o?aﬁtsygrr%(%off’éﬁlm?@’éﬁ ?H”fﬂsé (e.g. Hypromellose

HrorhRSH; 68%ﬁé@%WOWH’éemffél16‘8%%%%?‘5%“@%%%%@‘6%%
h’(ﬁ’f‘f@é‘f‘“@%ﬁ‘ﬁf@gFaﬁ@m@mlﬁeib‘ﬂamggth@dés)ag@f@kmom &toxinosWplingrioberystailine
cgtapiltdry astion” whenmoisture-isabsoshed intadhe.dasage i SUitaligrice acids,
balicHte gEamts ;f@f\&l%}‘ﬂotm@ng@”gl Q&%ﬁgﬁpmfmscﬂﬁ% Lpﬁéj J&@i%”& IQa(ELH q;gt%ge] atinized

stM %Ea&gﬁihﬁgﬁﬁg Jgu,(,ﬁragn'{?lssq%a&g!é I\f ue zap'sc“cg c%gear extr%r pOt%tsgeqs tagmgtol sorbitol,
atio or Amijel(t), or sodidm

qu T?grefgqg uﬁlzetd starch such as

Stare Olate 18 2 natﬂ?o%%‘”ﬁté’ﬁt@j %LF’E%‘ISTQT‘S‘W frég"iféﬁﬁiélé"é“s%&i’fh‘%”égc of isapol
h‘iﬁ}"cﬁos&r %tﬂ)ﬁﬁ@tﬁ%&lfﬁ@éﬂFﬁél%f@nufdséio@c@m%@(wlam@em PHE@byidone® K-
LAsetleidd 8. Aedset(h pPdin05 e ElcemarRd 08 rmenael(r) Mviacel(r),

oMy Fine cand: Selkaitblaco: mem&:@@&gd|Q$%w@é@§%@3§”ﬂ§§suﬁ7f095@anons Binder

usﬁé@ﬁél'ﬂkﬁﬂ:%lwg§§rs 5&}%@ w@@tﬁ&o(ﬁx%cltl @5&9&?@9@% granulation, roller compaction, or usage of
otﬁg@gxxmsesm: ?ull“ejllg VSV 1(:{1 iise (I:a§ao I( Cci’eore?tg bluulér Fﬁrmulaters lelg g Wﬁﬁ é?fp determine the

car oxlymet ce lulose, or cross-Iin e croscarmellose, a C

e SR AL RO WP g EDIBd o 5oeP e iRl rmyitiierstetnasn
m&?‘(’)’ﬂpow%‘ﬁ‘é Wreres o ldsat petysiny fpnysadlidore fatei natebst cheas ralginio arc not
ligicithortersalidfalginiyacidsuthcas sadilmalginate fanetay SMERS! and alkaline earth
mif2 el chirb\s/a(ﬁﬂﬁiglﬂﬁﬁﬂdmna“&@ﬁ@iﬁm §H&C§$§)s a4 L&H&:é&%‘;ﬁt@é I IR arace, zine
stéé}QsU%Q%QEMQW%U&%W%%H A9aGA! nt’s@c‘insn(r)}(g!:léjtg?e Ssjtoaﬁmh &’JM &)Ja}cuc’:me a polyethylene

glycoln tro an;ggﬁ a n et]?' llesng In%o u%h S ura?h(:tan;\“a eSS 5
cation-exch SN R UR P Lsditim (P LU RARE Og?rcf G PAmFpryiene glycal,

sodif e in g%‘?ﬁ’ ‘?ﬂ&ﬂi‘iﬁ gYafen? %ﬁ@ﬂﬁ@arﬁ(éﬁ 9002 92F Bireepsiimhpaptium lauryl sulfae,
angghidisiveness to solid oral dosage form formulations: for powder filled
[ogapisule Stosmulation rdheyiaisk iplugdermationdhal cambe; ﬁ&lﬁgum{é’r@@lﬁmted to,

su%ﬂ@@@@HcW%@%% %H@d@ﬂ&&b|§(§1;@é&%ﬁ&&%&%'ﬂ@(&&%ﬁ jink:] ode ? polyols

{m %@é%%d&@%ﬁfter 98 ess;oc{‘)m% d he T ssure blend uniformity prlor
)8 compression or Ste%?éqd aterials suitable for use as binders in the

so dosag&to “O%W(ﬂéséorll HEPE AT OB P& G R & the formulation of
Phifa}aﬁfas?yﬁﬁe%ﬁi}|%w&|é@@hﬁ?émy?e@1hﬂ@wees@rcwemdjﬁeq(ax)a)ches and microcrystailine
cclweroxypropytinethyice latoge {egy Higpromelgse’, ISR REasmasedtt03:), and talc
[OmyﬁYOX}BﬁQ@YJm&HBQ/L%%uH@S@e@;@%@%@&@ﬁé@t@r%@&@&ﬂ@e&rﬁn@ﬂ@ I?{j?gxampla oleic
acﬁy&}i}‘w %!EK}%L%% L'd!%%ﬁmﬁ}y:%{’&&’eﬂ@ E’ML%%L Hu%%?auggteg h‘]éﬂlano E) 1%}8 olea e polyoxyethyiene

soihylcel uea% (} 10CE 8&) and mlcrocr stalline 15 ce ose
wicel(n), mlcpr036r a}ﬂlne ex rjéTé%mﬁ%atﬁo@atelﬁ?ggaﬁ%‘mﬁ?’ﬁ?ﬂ}?ﬁm .. Polyquat

iOSﬁggﬁgﬂ %‘Eﬁ%}g&%@ﬁl&ﬂlﬂ% Sﬁ%ﬁsmag%qﬁwﬁggatfgé?%ﬁ docusate, triacetin, vitamin E TPGS and the
likpolyvinylpyrrolidone/vinyl acetate copolymer, crospovidone, povidone,

starch, pregelatinized starch, tragacanth dextrin, a sugar, such as

sucrose (e.g., Dipac4’), glucose, dextro%e molasses, mannitol, sorbitol,

xylitol (e.g, Xylitab"), lactose, a natural or synthetic gum such as acacia,

tragacanth, ghatti gum, mucilage of isapol husks, starch,

polyvinylpyrrolidone (e.g., Povidone(r) CL, Kollidon(r) CL, Polyplasdone

Y1 10 and Povidone K- 20 12\ larch arabnaalactan \/eaniimy
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usage level in tablet formulations varies whether direct compression, wet
granulation, roller compaction, or usage of other excipients such as fillers
which itself can act as moderate binder. Formulators skilled in art can
determine the binder level for the formulations, but binder usage level of

70% in tablet formulation mmon, 25 002941 Suitable
fﬂ‘%%%amsggﬁa TR s e D o e it o
TREEE b TR RBtoTIMitaY 180 &R et CIRtaRT hyeiexitEs rilex e bile s,
%’t&ﬁ‘éﬁn%ﬁfwﬁes%@aiwmﬁféﬁaﬁemam% apd@teitsdmd alakine Reaptic" R, and the like.
[62898] suchiias! alumiRiNTzEaiciuMe MAGREBIINZ IRes TeAIEI RGN SORIWM are not limited

tStﬁﬂfﬁf@@;yH&ﬁ@iﬂ@%@ Moslaaiale: oZi0% 1@1@%@@1’1}\4\6%&%0@@W%‘é{ﬂﬁ(}m?%ﬁme K25, or
ﬁé}grl !Zﬂn@%% Weth%?q L%lycgce%aggé 09 !t'ﬁlql: e or| e%eal\'lfg Iar!nd lecular weight of about

col.or a met po yet
SHA 3%& R et
C%‘Eﬁﬁ‘ﬁ‘i @?é%)zéf)@ﬂ%ﬁﬂ%ﬁ@ﬁféf@iogqye@wlcﬂmmmﬁeam@p@mwnu ose, polysorbate-
‘Bengoatehvidlyivesiomiorisodiimtaunyh sufateangdheike. 00298, guar gum,
xSttitablecuiue Risifor Jusesinathees0lid.desage i@m&ﬂﬁ%&ﬁ@@%ﬁl@[&ﬁhlose methyleellulose,

sbﬁfﬁ Y gﬁb&'ﬁ]@tﬁ@ c@@&lé&n “?tgo?g}rc%u ﬁ%fﬁz&!&ﬁlﬂ%‘ '?;9@ 8§%¢e§ q8£9 Sp{?lyso%dte TO sodium

XIros ccharides di ex maltodextrln) polyo

(0] rates
ma c, po?})ét}P yy ‘?ad SOTDIL aIDIOFm at ateb}r)gget 0% t] f (]QeX an mona! éldlrﬁ] W@orggmd the like.

includ In mannlto X Cin rnns an

602b6 RS aTST SoRAT égﬁtf%w@%@ﬁf@ermamﬁofgr example, e..,
Wi iy et e BHShrdlam etscofatplaat frackanticals, such as calcium
[aedphateshdlithe mpsuliatenstatehespmedified Starehesaadtives used in the solid dosage
fnicteerysialliog, tallulesevand-migracalllose (el a@gwagegeglgﬁéltyn&) Imt limiting, of

}é ‘alul c 1n i ogg% or”u sscg ndta e arnounts of suc
t %Q&t(g 43§t9/e9r§]§ §:9 Aé{v!z(d‘gd IP%Wadde o P cp gbf(??ms dlgSCmb é‘ﬁ]f haddltives

tg—meb(li gtglng ggents {coﬂr cl]Jse In the solid dosage

ude. Yor example bIeic “agide giy %éf’“f’?ﬂé%tzi%{’é’ﬁFé\]fé PEBipiEafrsired:
{WBHoolthéth‘géPkmgﬂﬁ‘?ﬁ&ﬁEﬂ a{maf@1&m@ﬂf&ﬁm@ﬁﬂ¢?@méé¢eﬂulmm are plasticized.
Nyglyidepetinfdeitadd sorbitaniyaomdoleate] pblyoXysthylene: spHditan can be added from

A0 r:mlaumuwaﬂeymarghamm@ﬂé&ﬁ&&&@l@ﬁiﬂﬁ&%&@&m?ﬂyﬁ&ms 1% not timited to,
d@@ﬂlM%@%%@ae@@@é%&%ﬁ%ﬂ%%ﬁf%ﬁ g?&%"%%&é%}t 4§%[§¥§e's %Qaceltln Bcilyplopylene glyeol,

canlél
INC

p(qy 9%/?%&%’1}&'3?9 y’i m %dtgbg;cate Stearic Sc:cll stearol, s %Pﬁzegrzn%%{ct??d’&e for

urfactants for USG |n e SO osage forms descri

AT ol QBRI I NS 80 T RO Byl e Frmulions
dseibrifahradA 6@1@5@"9@ yR6rseiners syt leblenerd: duildesaltd o glyseleyh the mouth will

inpvop ostearatef sopalymersofiethyledmexidecandrprepylane axideu®. gim surounding
thPﬁdEDMﬁﬁﬂes(ﬁA&Ea I@%&Qﬁﬂﬂﬂﬁner{@qggfaﬁa &Qﬂﬂ%@ﬁ %&@%%@QIQQE%E k. compound

oﬁ&%%%#'ﬂ@n%ﬁ@%}'%ﬁ&%{%ﬁr@%%as‘ F('E &(%objgﬁ tB():ly 911? 1h9lf|§r1?l'£%t{cl>gtllr!rggier embodiments,

theqﬂ[rg vmglg)gyrroltl one, yvinylpyrrolidone |
olyyinylpyrrolidone AT y[inﬁy?ﬁa(rl%llc Stff?ﬁ??%‘g%r‘mmg} Film coalings including
‘ﬁfg’fflv itf FERAGHE 130 lﬁdﬂféf’ﬁ&ﬁé‘n‘?—f HiyEa Eeght thetrokpetijisne glyeotpressed
tablglh ibrdivie Aamofecuisainivetight of about 300 to about 6000, or about 3350
[0bavabout MOD8)onaboptpOA0 o abput 400y iRy bpy pelidenevinylacetate
coRPPRLYSL (639 qlﬁ%g@r@%%mﬁmwp%u WlOGR, MEMMICRIUIOSE siside of a capsute.
mf;yrgg%xo@a%'rﬁe%om(u?%ﬂgé%l%% B0l @9&9%&%@%%¥9 E%éﬁ%@%’}'&%'t}fl"?%&f L
SOFILIJ ﬁiglnatg ums, such as, e.g., gum tragacanth and gum acacia, "
Bqu e. In ot e ix&bo i %Htg ﬁge f(ﬁ%‘ﬁ?ﬂ (ﬁwé &gﬂmﬁﬁn@;ﬁpﬁa@@&lg{&ca@&]fﬁ Bl*slfeg-gg%apsules such
asé@’s’ée@ CO@MUWE%@XW@?WW@PR&F@?@ atiwiieetipihosbin swdiliimeapsule, wherein the
Camm@%ylrnetfhlyl@edlwl@i’;@,r hy deoxigprapyd methydeellalosests sprinkied on food prior to eating,
In Ryttyexyeibiice thilosesRalyserbale-80, sodium 2lginale. polyethoxylated .

nSRURAR. mp&g}aw@t@fﬂs%qb/ggmgsyl@amgmtaacqpmupwoorlgurate povidone
m&gg the ike.. 100%091 Suitable [a[gtlomdants for use in the solid dosage

forms d enséar?f)msof ferein Include. fof BXampIe E G Bk ASrRya (4, Formia (B). Formula
ChyaFeEHs ﬁﬁ’ér?é%ﬁﬁﬁj“%ﬂﬁﬁ?ﬁ%ﬂé&ﬁﬁd{@ndéﬁ @ﬁd@@ﬁﬁ?@%am% TEB30] 4t a teblet,
ha§ﬁ%ﬂl@%8&i§l{ﬁ@@1ﬁtﬁd%@ﬂﬁ?@mﬂ$msMepabbe Duertaprbatywiencgrates within less than

additives used in the solid dosage forms described herein. Thus, the

above-listed additives should be taken 4% merely exemplary, and not

limiting, of the types of additives that can be included in solid dosage
- forms described herein. The amounts of such additives can be readily

determined by one skilled in the art, according to the particular properties
Aeacirad TONRNO21 In nthear embodimente one ar more lavvaere nf the
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about 0.01% to about 50% by weight (w/w) of the coating composition.

Plasticizers include, but are not limited to, diethyl phthalate, citrate esters,
polyethylene glycol, glycerol, acetylated glycerides, triacetin,

polypropylene glycol, polyethylene glycol, triethyl citrate, dibutyl sebacate,
sleasic.agid, slepral,siearate, and castor oil, 003033) Compressed tablets

:?re solid dosage forms. prep ma%rtfé&'nI SStcaSr%BLétcel TGRS BT8R OF thiRes. less than about

onMUTELIoNS 25 Yost Wﬁé&sa%%?ve“’%ﬁa\‘?&‘ﬁéﬁg”é‘ﬁﬁbé@ﬁﬁéﬁﬁfém@eﬁ?ﬁ?eglse@y releasing the
feaptendriche arereiasitiethid dissolve in the mouth will include one or
[#he flavorngagents dbmptherembadimentsdRe,compiesseehia Mets Willnodiments,
oidclutle-atidMosirrpLnciag dhe JJE&%I&QQM?&%@J&Q% Jrﬁtcsr%memplary matetials inctude,

grgpgglmeggeo il n; (gylaq“ dela eegl1 gthrel%s of the
b gﬂ@)ﬂ)cﬂ} &9 %I‘!)ggngg ) 18{ Tgfzé I f X(%j‘lts orlPﬁ 'j%gntq and

corp oun Sgcf of n of Iforn(‘jlu a (A), Formula ormu
E@ om the orm]unalS AT GHh 5 W SriRsTRIfts e i ﬁ‘”lﬁ’?&%fﬁﬁnﬁrﬁ%ﬁfm“l”bﬂm5
%B?fﬁﬁffa\”f&%“é’é‘%jm@ﬁﬁdweéﬁatlngs or sugar coating). Film coatings
[‘l?ﬁ?lﬂdlng\@@@lpa@w fypheally range fromdalo o b8 itoral oL 3% tdheuisie with
ctahletdneightoirotherombediments:the coropressedniahl eﬁssdﬂﬁtug@ Q&ﬁe the

Cmpmﬁc[%f@ﬂ%%@t%mé14@:@3@%A{gfg\@g%e]myopeognelg%?q fo§lg')§l%1m om})atllyie excipients.
vRlaGig. e, B Rlend, of ifeffw‘aﬂon tFe L,
P M ()N é?éﬁb@ﬁ%ﬁiﬁél} are those

My dem L Ie) F(}rmu ula’(C AT

nside of 3 85%%&?8“1’??%8&%&‘“8% ﬁﬂféﬁ‘f%(%é ForHtRtRsHE I (C), or Formula (D), in
Yfhon-aqueous suspensions and solutions) are placed in a soft gelatin 35
1663055 ule . Bre-atherembodimenis ptheiformalations ang (agad vt &tangar ons includin g
cplatin capsulasen engelatin Qéﬁﬁm&ﬁoswo%&@péﬂll%e%%mp&!ﬁ@guch as Klucel®
or%PMﬁPdﬂ&lbﬁ%&%%Q&FE@&%? cgllf%gane%atl ﬁﬁﬁ? ox;léa]rt?w %Et% Cﬁilulose ethers

ule wtgere m?{%h ga Sule may be swallowe
e

b Beonet i e BRTER I CEV IS BFYSOlT BB E%ﬁ’ﬁ@ﬁpiﬁ Benccel MPE24,
ﬂ”%@ﬁ?&“ B%‘&m%ﬁt‘écltﬂeﬁtﬁ@wﬁe aw@ ehdSe s iferrmuttiplec(e geltino acetate stearate
APl P fBEr) GHP bz dIMesdmd. embotiments) the ertire dose aftherds:, Bhocel®,
Acfufﬂmmi@nri&ﬂéwj%]s&dﬂrhﬁeﬁ@@m JQums d}Q({QQ&% %y@oﬂ%’ﬁ@“&lulosas such as
Nawbodimenis.dhrnasticles ofdhe.compound gf, Mo olyvi
aka?cﬁ'QH'é‘o@agyFt% mylg (C), Orrtf%ﬁ = EiPi??‘\% gﬁ%gﬁ?ore exg%ﬁ%é“tscam o
PSBILE (ARG Getyeerides

Kg%d’ d and comp resse Into a mass, such as

e ient fBO@If&%&d ApialfiAE Btlear eshApoEmaRHthd polymers wio
Ce%T?%fé’ﬁf?éﬂi}ﬂfs‘?ﬁ‘%@ghfé’@ﬁﬂﬁﬁ%ﬂeé%oﬂwéf‘n 2GradyOHE 3Wrhimated] less tranragit® 1100,
Eudiag it 3% rRinutess RB&w thareaticuow Qumnistites; e ssdithan @be uthBqi® NE30D, and
Euﬂ?ﬂﬁ\tﬁﬁﬁ 4!&&35&&&136&&@!&51)[5&&1% %%L@% QQ%@Q@%%@L‘H&’E@%@M@ %?c lodextrins,
andRan.ARekE.80 minLtes, after oral administration, thereby releasing the

{OJQ{quIa |05%lln¥gertfg]%bgg\strgsln gssmtlnal fIU|19 [00306] In another aspect,
s osaqde forms may inclu |cr856ﬁs’cqélcsﬁslﬁ(f1§’8ﬂf PR §lEtE s IﬁEng%PEG 400, PEG

ents? %S%H’é‘lBF%PeS‘ﬁfﬁe?"lf’ePfﬂﬁalﬁméll‘ﬁ%i{elﬂial@ére“btree@ntamlmheporated
inipihe F@@ﬁ@ﬁﬁ@ﬂlﬁ*ﬁ@ raeteliath & xemplanysniatetialsincludey hutiargdn0tor delaying the
rei¢pwaitétietohapicmodifiessoetosion-faciltatrrs, tﬁd’lﬂa&@ﬁdﬂﬁ&&%ﬁmﬁ) In yct other
em&f&ﬁlﬁﬁﬁ@aﬁgﬁmﬂé’éﬂ@cﬁi%@g@ﬂt&a@ﬂ% %z rﬂl%nﬂ‘élﬂ%r @I&)?%%hsat%e mxcroencépqulatlon
ma%ggggggﬁggﬂagents disintegration agents, filling agents, surfactants,
thllﬁrs stablllzers lubricants, wettln%a ents, and diluents. [003071
aterials CRBFE Y5 Hhe IS SR RUTSIYH HesiBed RarFaimiltéfide Formua (D), may
f?fﬁ*ﬂémg%ﬁﬁﬁ%iﬂfbwwﬁn% EHRIP Ok st anSuof EormudéacgA ) Foemelapray drying
WOE@}“’F@WW@@@)O@WF}MH&W& ﬁ@)}laﬂl himmmm{yhlﬁmﬁﬂ%&h @uigRER IBQNEIE& ostatic
depofiamycafdtormuta: &), -Farsm L@sﬁaﬂan& Qéﬁﬁﬁd@r&(@lgfﬁﬁr&gr & la{l @qgg)gagr%hd—gaq

mt&ﬁ&%ﬁ%@r&&m{%@ﬂ Ql%;ﬁ%%@'s%ﬁ@?ﬁ eMQ:tt?OQ%I%CB CB% !o t1| Is%hf)cvoera Qg%ﬁlca%techmques

ega%lgex C ac rva o(rAz?d \Eegtrm erang) ngru 9 gne i ormu f;

. that delay the release o the corh'f;)oy gR°01 fﬁﬁVB?*EBPMﬁ‘Fé@E)‘ PRSI Cn in

B RS (T BrEB U R e WA s onBag)itRednptalalso be used.
microencapsulation materials useful for delaying the release of the
formulations including compounds described herein, include, but are not
limited to, hydroxypropyl cellulose ethets (HPC) such as Klucel(r) or
Nisso HPC, low-substituted hydroxypropyl cellulose ethers (L-HPC),
hydroxypropyl methyl cellulose ethers (HPMC) such as Seppifiim-LC,
Pharmaeoat(r), Metolose SR, Methocel(r)-E, Opadry YS, PrimaFlo,

Raneacal MPL2A4 and Renecal MPLAR mathvlecelliiloece nolvvmeaere cr1irch ac
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20 Agoat (HF-LS, HF-LG,HF-MS) and Metolose(r), Ethylcelluloses (EC)
and mixtures thereof such as E461, Ethocel(r), Aqualon -EC,
Surelease(r), Polyvinyl alcohol (PVA) such as Opadry AMB,
hydroxyethylcelluloses such as Natrosol(r), carboxymethyleelluloses and

raalteRlCarBRMmateRIMIOSES AGMCASHEN A9 AAOD EMGHRONYINY ricie
alcohol apdbgolggthylene glycol co-polymers such as Kollicoat IR(r),

coating ma

monogfycerl des (Myverol), triglycerides (KLX), polyethylene glycols,
[%%HlfledIF@BWW‘W%{WHW&%@@%{H&G ﬁﬁ%&?égoﬁ?%%éoﬁﬁ‘ﬂi‘r@@ ormula (C), or
FouedBicet aloserethire s bieh adPabragivy) BR O Blith agit(pi80DsBBsnother
GIE‘-ISDMII@)TES @6@05%&@%5)&&@@&5@@&ktdf&@t(&&ihﬂﬁ&u%ﬁﬂﬂfﬂgﬂ{g’);tandard coating
pRIQRENdragitinRIAN #HQWQM&)E&%&M%@QE@J—% SakriHdEag(r)

[0%%"1%}5 EE%QQ%@QM%%Q{? th%ngld%gsggea 1(1ula|t\|ons OQP é cc(:)%l]fl)%ltlqu% 01a acly o?’ﬁ*eormula (A},

late se ifilms such as mixturés of HPMC and stearic aci

B é’fo R PR RSB HeErRR TODSRSST Pty GEnpstratively. =
Pléﬁfb’ﬁb‘ﬁﬁf@ﬁr% Y lEistiErr B st P e thy e aidets can b aiRE @0ghout 0.01% to
atoE 634 00 wPEHEGW R0 G 00 cREG ct4b0iHPEX:E850: arldiP G808, st dicthyl phthalate,
ciegicspropyienaaiycebialpie-acickand Miasetin Ae-IRCAIPRsAGL: é@t@llb@yetl}yiene
g@aa@r@@tﬂﬁ@m:@Em q&a%&%a%tegﬁgbﬁgt%mbggamsﬂgkﬁmml& o

roencapsula material usefu ing the release of the
[ lfaglrmaccfefgatlgca mgogm%]ssft%’ns IS fr d donﬁdhi% b FTRe KB RAr B AR ormuta (4,
F‘(‘i{‘PE? i yarsther: & Tiﬁlahﬁﬁ%hﬂﬁ“fﬁééﬁ%?béﬁéﬁﬁ&ﬂﬁ%ﬂ atApIs T more
Pligessitipg stifiPistiten & ek rmdntes e maidroerresgdsiutatiomlenbateriak ige formulation and
omiethpeeh:35tR031ifitrMicfoeneapsitated.sampoundsc.af amsafkermultaciude a
%u@ﬁe})dl%@ E@&Mﬁl @nél%) 2 E@L{mgel(p"bh@i;mm&' ! auﬁ@érmasﬁbcp@dgg r%{lﬁt%@s&){ packaging or
mﬁﬂ%@&gespﬁﬂﬁ"“ﬂ” LW{Sone of ordinary skill in the art. Such known methods
fﬁf?f 4T1?e ©.9., spray d rylllggmpéocesses spinning disk-solvent processes,

elt ProceSEe T R SATITNG TS IRBEE Har BaP el arcvtrostatie the present
diff@p%%|ﬁﬁﬁveééﬁﬁtﬁfﬁ%jarfe%a%%ﬁo fiseatonel dospe o fsep ataiiyation. Effervescent
sapyoiyrerenFa o atdiguidrgasonsolidedais: irterface préssuneuekirsiengdar sodium
visprayingisoenhextiactinackatimiadeitiendteptiase seMesal ShHeMicd:d o water, the

act@sq;lﬁ]{%& %&t%%&@%@%&&%é&’%@éﬂ §9.I¥§ﬁte%¥r@&9errégoﬂxam les of effervescent
saf s1%mc%rep l%mfel 0"91%0 ﬁeaﬁtlblhtg d!lgltnegcaéx% (fOIymenLeraétc;?s (Jxl;];m“qéjlb mtedl?f di

in situ olymerlzatlo Tiquid drying. and deSolvation i Tt frmgpge and sodium
S SIS0 158 4 BT O A SR HE g of b doside
cegbifractivrreaxtbbisiBhigPeronizeti b bvsicerd atiti drrisinopdrticleng as the ingredients
wgoalingehayhalsedtcusectkn 0031 bl prone>embodinmgat, the particles of
[060X18) pouﬁdﬁ)@feﬁﬁb/dﬁl%&@rtﬁé%ﬂrwm]: QIR (B QiRMIR (59 gfm]EOQﬁﬁrBf' Bormula {A),

ard DliaBHE, &{99@&@&8& fadLRriQr &%P@&%&I&gm%Jétﬁ%éiwmtqh% 0% m?u& OVE: e not

i f% s. In still ?ngtp em4b%d|5§gnt sorqesggm st of the particle

coated prior to being Turther formurated by usifig Stantara: écﬁ%rr"ﬁ? and . Pub. Appl
26taeEd E&j‘f»e‘?@hsﬁe‘ﬁ ES %ﬁ%ﬁeéca’é@eﬁﬁ@&ﬁ# RetfserosibRarnabetitien the formulations
deSfehbagh 20HIE ditiopn{ 200030 {008 12Pirretreremivotiriants;ithe Bolichgent and other
extlpsagedormutations: afithe eemyio urds:ohanyaf-QHNUR(AYnLarBIMIRY is then

cogﬁa’t‘!: ;QEOEHJ@S&@ bi@ﬁdFv\@Em EIJQEQ:}QI%&FQO%QI&QIZXEETJ&Q%@QQ tM@pQﬂc?oPEo%%?sed into a
tab%y%gh aJs c?ch rat ucmg euchecla?g ts'& 1e£s|§r enera” a hla%h rﬁ?\ﬁ!ﬁ %)\P Olnit&ts 1?1%11;69 to, for

liquid. Suita le plasticizers can eﬁnf‘rom about
KBRS BPWBIONE (WRLTOF thd e 4&8%6,5 B’ Prbiceailiieitgeontt b
refgi@ckot limited to, diethyl phthalate, citrate esters, polyethylene glycol,
[oghterol T eoetytatediglyoddidelsiotiaceiin ipolins apylenenglyenhed herein, which inciude a
coppiyetbyieng F@'MGQ'(ATi@5hyﬂllgtﬁ¥@tﬁmgtmlét}ﬂ | &QQ%@J@D)SE%@%Q@QQ seakal o provide a
coﬁ?@ﬁ@e@@ea@r&g tﬁeac%%ogﬁld &99(%%1%]1 lA) 0&'3;%(0%!1‘ pe?egén}gfgrtsqb ﬁlfp glease of tﬂe com;!)r(])gnd of any
ofggrm A')J '[IO S tr}lo?‘ S Ou[llgrzg 19 gg%@sgea A FgrmUIa (8), ted

f r‘mu 2 ”38 escr ereln m Be B ihiTatd s porate

IEIRRIE B 8%%8%%01% @ﬁﬁﬁ?ﬁ%&t@ﬂﬁ%&f e BRSBTS Beleds. 4or example,

powder may be prepared, for example, Jy mixing the formulation and

optional pharmaceutical excipients to form a bulk blend compaosition.

Additional embodiments also include a suspending agent and/or a wetting

agent. This bulk blend is uniformly subdivided into unit dosage packaging

or multi-dosage packaging units. [00314) In still other embodiments,
offarviecrant nowdare are alen nreanared in accardance with the nrecant
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20 disclosure. Effervescent salts have been used to disperse medicines in
water for oral administration. Effervescent salts are granules or coarse
powders containing a medicinal agent in a dry mixture, usually composed
of sodium bicarbonate, citric acid and/or tartaric acid. When salts of the

sRRRReSIHANS AesarReLDerein AteAddR0 IR WALRLNG /aCI 85 ARLINE mmediate release
base react tpﬂldb(er ate carbon dIOXf% as therebéé I%TUSI

Lom%gsxtmns conir €45 Co pOSl ]Joni? vér O a subfect ovelhan extended period of
effervescence.” Exam fervescen tS includ e, e,

RS RSB A GG T re e ATeing ‘iﬂﬁ BieniBieE s °P‘hpFﬂT$&%‘F5“%’F%88‘fﬁ fijfective levels ofagent for
ahjearirdnatiedahthsGeiure 2B iz BbhATES CRHE SONPAIEISR EAFTATICACIeR Mppizing side
c#cid:basecambinationthapikosiuis instbediberaitibmatgaridrotiiepede peaie for many
ihe4seeik place afi thacambination ef sedium:bicah anala.andcilicaRdions.

[J@%@ﬂ“c aGidsA%.100843 heng E‘BQ@%%W&E%@H %Q@%?aﬁ%?%@@%ﬁl%%%h@élc coated

se a resqctllnaproaouw or higher. [O

embodiments. The formulgtions deseribed herein,
VRBPABOTIHE GFEGITIRINE (X eArE e §’B@‘r§1ﬁﬁ§‘? Rﬁ&tﬁ%?&?ﬁFﬁF&?ﬂh?fﬁwB’“ enteric
cardn salidodispersicrsraresk ovwm iyt hierartdahidbirichetfe cdalgt arenprote@@ontaining
gﬂtﬁﬂlﬁ&@d@d eijlf e@Xa mp&e pﬂ.ﬂaﬁis]ﬁ?ﬁf iNasi¥d jaéaiizﬁgnﬁqaétﬁkﬁgﬁlp & %ﬁx%ﬁnems, which

are zmgeﬁ%@oﬁe%%%gﬁﬁméﬁ%%&ﬁ@ﬁm%@%&@%@% Z§é‘bs§ﬁ§£§1@é WRIE G uncoated)

Q1ar a e};]tjcaF (iOrT&JO‘iltlon as described herein

iS. S emﬂ&qllyé ted ta% qurence [Q still other em Odl § the
contal amz [+ Of solid carrier or the COIMpOSIton, wilic T emse ves coated or
formu atlons escr ed herein are solid solutions. Soli utions

ESthorate a substance together with the active agent and other

WXk Ebientsiven tslrHedtmy thesthbetipecfasigtscifrtigss ot ot ey sccomplished
atandetirecrésultihig0trpasitiorhésntbem! cooted:td piovige verisolidubléne been accomplished
inwbich.caanbe fustherfasmulaias on direchs aklded 1 a0RSMHEIRY of release is coating.
Aﬁ?@&ﬁ%?é%g]d%oa}%i%ﬁ BaabsL?f%cMu‘?m9&1&9&9@%&&%&&%@&%&ias%%l%‘ik%‘% in the

are know in the re not li am
otmNs{;na Ruidg fi % c?ngaéiut A uf (P (g ﬁggaéig] e{)él& an{ a ICh 15 Expccted%ai any
mgﬁ‘éﬁﬂ@é’?ﬁ?ﬁﬁli‘&ﬁfﬁfr ﬁlfb%fweféfé]f@ﬂ@éprf@bgi@ﬂe?ﬁé Eﬁﬁﬁ?ﬁtﬁ&éﬁﬁﬁﬁl%ﬁqlﬁctmds and
coralstosalgeforhadnciudimyeféiirmlatitn g the setitoatt herdiret Witk imdiediecnts the
payeenapetiraef-anye aibormatta (A ) chakR o (B ¢ Fommide, (62)p Ok armidanpatible
miRhecaRBe furtber fonnulatedio Riayide ar.40: Gontalied release of the

m%?&]pou@gcﬁ’ac Lmuyla, &Arlﬁgé?a@tg%ﬁ?n%dr gleasedalel mm‘%ﬂeer&%%%%%ono an insect.
compound of any ( of F ormua(A) Formula (B), Formula (C), or Formula

T’(ﬁfo??fﬁ%ﬁ’%sod"ﬁ%g JSBHPIR Which it is incorporated according to a desired

4833le overEnPERtETIS0E PERETREF IMEY E atiate PiaRsksaci rofiady in biological fluids)
camoludesefoméxampleanGirsuStained me lase cprofonyedergleagenqpulsatibencthacrylic
adielepsenang delayedielease pralilesainsconRtrastio InmediaterieleasR NE (Rohm
P&QQQPQ%UQ%EQQE&WBHQ% te Icﬁ"éaﬁf% &%pgéﬂl{%@&ﬁug}%d&|&Yﬁ£¥u@£r§&@%ﬂ£gxt series RL,

Ng) an re%sgivglre anfl%)étetpo etest ngrtlagct b%t agzmeemae%b ord II’] seg nm ﬁy ﬁ)r colonic targeting.
e release rates can I’OVI era

etermine roTi
e TG St ToF B o ke AtBeF pEroc-OF T é“&ﬁd“fh’ei’éﬁ&? in stomach and

dignebvricheha ikdnidest period of pharmacologic response while minimizing side
i¥B3efiectstasunemparat 40 enyenticnabrapidi sel easedasagaiomaisioSteltor mixtures

oﬂgﬂgﬁEd@@z{éQQ&sfoE@lﬁ@&E‘%h@mﬂﬁmedm@mﬁe Rhsrenthenefits.ihat e Mtee and type
of%gps ﬁ ?q Wé p_ll eeag 9 tE%%Bantg '{(‘ﬂﬁ@%ﬁ%i@%@ 91’{ g@”ﬂ\?ﬂ g"i &ﬁ}%ﬁ%} aqueous based system

alrlore argtlons 003131 tn so{gne em odlments the so |td osage orms1 dosl
R IS D R o TR TS AL R R S AT fagude pluronics,

T‘d‘?%ﬂsdééé‘@’elféffirﬁg’??@?%féﬁér%Fh?‘ﬁ@é%‘ﬁ%“fbﬁﬁ%?aﬁvﬁﬁa?ﬁﬁ’étféw%ﬁlacetate trimellitate
(fesmpbsitidricals desErived de Mimowhiithiutiizasantlehte b soating HENEED;
nyelease indhe sanalbdniestiae afihesgasiminiestinal trasiccihesentefiGkOnate (c.q..
Abeatedidosage form.may.he.a QQ{IMEQ&S&QEL QLeoldedo B%BEHQ{?QI For example,
E%Péﬁtlnl%g I—%%t%g { HB%?QtﬁQ )55‘0 G ép slurala livz_llmll &5 Lt (%Wﬂhgerha{?l vary dsed on the

ds or particlés of the active ing rédient an or other composit
IEBHBO H@ﬁfés‘{mﬁ‘ 8P1°“a’F8fﬁ%%¥ﬁR§e?k}‘éa§§%%ré‘i%§d’fd}yﬁ ﬂ?&é“e‘?&“ﬁ*ﬁeeﬂéﬂf’éﬁ%ﬁm succinate
coated oral dosage form may also be a gapsule (coated or uncoated)
containing pellets, beads or granules of the solid carrier or the
composition, which are themselves coated or uncoated. 15 [00318] The
term "delayed release" as used herein refers to the delivery so that the

release can be accomplished at some generally predictable location in
the intactinal tract more dictal to that which woirild have hean
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gastrointestinal fluids at pH below about 5, but does dissolve at pH about

5 and above. It is expected that any 20 anionic polymer exhibiting a
pH-dependent solubility profile can be used as an enteric coating in the

methods and compositions described herein to achieve delivery to the
J;Qle%‘ﬁ%‘&Eﬁ?'ﬂﬁ%%t dn[aI lract, H} ne em trodlm tgg ers described

1 are aonlonlc carboxxi Tymers Iy otHar am Mc(fD ﬁg} ¥Pit 'fissolves at pH 3.5, and

goﬁ’ Ol s Bafibie e aﬁﬂéfeéﬁ#ﬁ%%afltﬁéﬁrﬁmﬁéﬁw for agueous
drnercieres: but are not I|m|ted to: [003191 Shellac, also called purified lac, a

fef2abed pPotudtobtainethfram theasinensisesre iiofios and nseetch 28s Phigeable o
veaatingrdissalviesinsmedia of pH >7; [00320] Acrylic polymers. The

inesiermancs.ef.acidic.Ro m@;&gggm&'lxug'ﬂeqoa%%&%&ﬁya'ﬂa?tzg'ggaémapﬁmbly other

C(f)la?mgs ca}gté/s%r atg%oeram ) é,]ree and type of su stltutlon
stitable acr olymers inclug m?ﬁneﬂ1§1C¥€ mtea‘é’i‘d"%%ﬁ&’ﬁ%ﬁ’é’@’&htae art. Suitable
pgfﬂ?ﬁﬁrﬁfﬁﬁwdﬁf@?ﬁ E‘?ﬂ’éﬁtéc&?ﬂ&‘fﬁn@%mﬂﬁ%@@ﬂ PARfitd@rRsehEtriEth ciRite Rioflee A2),

' %ﬁ@w@%ﬁmhﬁhaﬁm}% avhilableslas. slubilized. Raorigamosalyenles, giyceral,

g a@@wﬂlﬁpmi‘@ 12}yl Chiyt ﬁmﬁﬁalﬁh&1 Fateltagit:50Ke SRy B0:NEe #Mhers usuall ¥
W oAk, |nﬁﬁ%@!yeﬂ§gm 6f 99@2{9 ﬁ@é&!&% raek: d@%@éﬁﬁ@%@&%@% %‘Qgﬂa&%thyl citrate and

dissolve in the

T ai cogling fec CmIauIé ?ﬁtclz 5 sThe Eu II;[oSa%I‘LeS
1 H§§q WW&HX T% ? gq qd Q g r'ipC?né: 2L m:baféeln Satpg I’ﬁ dF'IHgS The coating

ths]‘,colmach 1TheffEudrag|t serles L, L €inso

o SO TR HE Trtsea gt Tﬁd?éi‘]s@%fﬂﬂ‘b?é‘ﬁéH\/’e‘ih\‘)@émE%ﬁﬁi)fé%%fopml
d@lﬁf?ﬁb‘léh&é‘l‘ﬁﬂ@%léfﬁéﬁ\r@ﬁhfés are: ethyl cellulose; reaction mixtures of
l93xtial acelatetedtexsiBircalitioseswitirphthakenanhyeitec ENeirnuba wax or PEG) may be
adaed flﬁEmMQgE@d@ldé@[}YaBﬁﬁﬁgt@%ﬂﬂﬁu@%@ﬁﬁ&@@@ ty@@ng&ﬁ‘aﬁ@ﬁé%ﬁﬁ%&g&e coating
pmﬁmgn@gﬁ@g@epgmmgte (CAP) dissolves in pH >6. Aquateric (FMC) is

O@gkgquegusthbraes% | System {I;lrgn IS a spra 1glrled CAP psuedolatex with
particles <1 m. Other comp oneﬁas“flrllS GUATE AT @ e e p fLismRugd of Formula (A),

TS “éﬂﬁ%fa@é%wa‘i&i&gﬁfafﬁb@ykt’éﬂ%iééosesﬂf@mga HeRBiNS eBifatisi one or more immediate
reffeivaivasHntdgue el osetadetatentrithe ltatee (Eastrdinyjtes. Pulsatile dosage forms
inphetiylestulosetPhammacest, Methocel): hyaiowpromysrethyliceliuiostu. &),
wmm@t%r(mmgm,mgysiergasm%@mﬁymagauu&cg%ﬁaﬁgq&lmﬁowkn%%%e art, For
ydroxyRIoRyImethyigeliulose acetate su %Cs'gc%t% {8 é)gs 20AQ 011 £93:5.017381,

5, 5? 51 Etsu)g The performance can vary base ree an

‘SUbstitition: For exanipla’® H?W&?fagﬁgﬁoﬁra\—?ﬁbﬁfffwf?)@thﬁ P”@GP‘)" fe’ease dosage
fOH’P“%ﬁfngéEf@s“a?@%mﬂsam@rmﬁ@mrlréﬂﬂhdwee cmhiivaly yafeckamithe.s. Pat. Nos.
4.t grées ey e o Mabstittitions, For exanmie; suitablevgiadessakifically incorporated by
reiagedfaxymewlmﬁthyleeIM@S&@@%&@J@&&Q@@&H@I%%@%&&Q«% 1sg?§dtoaalf%o@é3te form

m&l l éqﬂgaqﬁ V %t;hlﬂ-&:f)paﬂﬁtﬁ%m@ H]d“ Q ﬁcﬁirat@_ela@h 56‘ §almng W F VYatmn desoubed herein,
i gqp ves gs}t pH 5.5, and AS-HG (H] ; hich dissolves at h ﬁ
group o: p 1??8 a sybstantia ediate d ose f the com m}%% e}n%‘af&gw (A},

hesé pol ymers a eo ere as gr nu es, or as ne po e
FO&T&% Jp SHEDEA22 TRl PhitoA dseatenPhireaes! By AP) apy Afparicies can be cither
ungREeHESHesIP EBE andbitis Ut fessipenmetblects ibiwiaterava poti@ndyhich includes
rgagiric fuid 01003284l i aomesembot ime pts;then60ating.Gas A9 by weight of the

toteiSdead lyr dlo sy Lontainma Iﬁﬁﬂﬁi;@{) %QIQQ§§ bﬁ}{rﬁ%&ﬂ%) coating gm Rﬁesni‘éisfm rmulation,
in §(H‘§1Qh§'§ \«9191' 91(95}t§1b1t?'}!)?1d@tn d{}%rco 18 ?uh‘ép %E) ]e %’;%%%hc\:,e\zmmh ar E\év%igﬂ edn ent %n an amount

B ip?tart det ble Plastlmzers |nc e trie citrate raceti
(P rée? HacRtars) AcBE I dRAaes (@ﬁ?ﬁﬁ‘é@‘ﬂ% m%ﬁr"ﬂ&%‘é{%‘”ﬂl%@ of the second
dUib R YRREF A00Y, 1mé¢tﬁ§ﬁcﬁPftﬁé1m@acﬁmmﬁtww@ acetylatgdrample only, pH
sewm@gqwa@sc glycerbindSattyiacithestersypropyiene glygol,Laom 55, Eudragit® FS
sodlibutykighthalaterdn-patticodar.anionicocarkexslia Besy . RYMEEs m@w L1235,
Euwgélgoﬁnﬁaj m&@aﬁtwg&@QMdpafg@ 9@%‘19*%%&11&%%‘39 %I[Q/CI(]%I téuq“g) peh oqe en’vatwes,

e DUNRINIRNC,AER] et L%'Ha%? ang, iacen- Conventiona. goating .

. teci‘hnl ues sluc as spray 0 oa mrgéare ShiSIBYea o ﬁbﬁw&ﬁéfﬁwégq

*PHE QB ERHE WA e B S )tcf%ﬁéiﬁ@tﬁaﬂﬁé(@ﬁﬁmﬁém
form remains intact until the desired site of topical delivery in the intestinal
tract is reached. 15 [003241 Colorants, detackifiers, surfactants,
antifoaming agents, lubricants (e.g., cafiuba wax or PEG) maybe added
to the coatings besides plasticizers to solubilize or disperse the coating
material, and to improve coating performance and the coated product.
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[00325] In other embodiments, the formulations described herein, which
include a compound of Formula (A), are delivered using a pulsatile
dosage form. A pulsatile dosage form is capable of providing one or more
immediate 20 release pulses at predetermined time points after a

[&%ro”eﬁim&&‘ fRL ﬁ{c&[?x%ﬁkfd%‘%&%%y?ér%ﬁw@n@ﬁ%%mﬁméﬁ RGN NG ave

u,_:?a%ﬁglﬁjoaatlls%glsthd Osrnzlbgat gsglc’igl%}?\év ere(l rﬁzcxam;i:%sr?n uch glgvg:%§'st%nymcﬁuée e.g., polymer-

basefhAiTiRStR Fé‘d’ &E?Hé‘%‘\?&?f’é{?y&fyﬁ?}i%é% RS ?&%Wh"’iﬁtf’ﬁ‘é i =10)
n@relsiessderrformialatdnssriedlides Burlarchot tivitetohevgse! degepityddty acids, or
ndfirkd Bs, Rat.aNo@105 01469y orlddsy 138 dgel D R2O s1:35namdlsh; 84@; B2 Spedafased systems;
«of which is.spesifl @@uge iRERerated-byaieteRcenOthes Pulsatila 1Rleass.., e 5.,

L. %9%}8‘99[ % 5ft}0 ar;mc%eultl Blaesatgoer}‘lgﬁgs 'EI& tbg I:l)r KSI %66 595@%%“95&%'&%“%% clopedia of

but are not limited to, for exam

PEIE Y "EEEE B0, ?5@7%5{ ﬁ%?%%% E@zﬂ“iﬁu‘%ﬁ "’chr-‘.@“ 184568 3,

S dpieléiticely: ?ﬁ%érﬁé%ﬁeé}%%@éfé?éﬁ&é i %ﬁé‘)e‘?ﬁ%ﬁ%‘fﬂ? Fheapbhtroiiéy cach of

vhaleasedosthgecformtg puldatilecrelease solid oral dosage form including

[@tleast twegraupsi-paniiclescdiies mitipsrticulate)i@aahcontai piRgIdhe the

{RrmKiatien %@%&J;mg%q:r@mmamepﬁrﬁa grepn: @&Qﬁﬁ'@?ﬁe%@o\éﬂi«%ﬁeﬂmd st fast one
18%11?3181;[ antf': ly Imm%dlate or 0 e %torrg 1(%})" Q su’t?;t,c?[}}équrﬁlolgpolz{lsafngA’gé a powder and/or
O e e R T L SR N 55

gr‘i‘*ﬁ@‘f%f‘ﬁ?&‘ﬁk%ﬁﬁ‘éﬁﬂ‘?&l@?’é&ﬁe RS ﬂlﬁ?f%féﬂfé?éi %F?ﬁ&ﬁ&&é”ﬁ“&dh‘th‘?gm

[04#fdlor seatahiorPhetisedoret Groaprof paticiesineludesegate s particlesslected from the

giapiehiitiel e sotfietm ab.obii 2% tacalbCuteF oMo afremns abhod tp2- 5%, tonakiotst solutions,
bRl HOMHADRLE 4096i10,3bOUEOY6, Y. Weight LEthe: i&t%@g,s@%t.hﬁ;. 754-757

(Z%Qﬂ] IPn alZ{d gogqo%py ?ggwlfg rp&l)xg‘pgA])d ('):fqrol mlﬁlg'(g@)ﬂxg Qqﬁ%lgagg}ér% [rpclijl,!& additives,

D), in said ormu ation, in admixture with one or more mders e | .
*EB iy IREICRRST S HALBTEA N S cd SEABIB iGreldishi i s MGt (© iscos
S@S@Eﬁﬁé?étﬁt(ftfﬁ%\/ftﬂé%{eﬁéw SR O &%6&?‘*2‘ Pft?lﬂ@ Y arstit 1 1986 g bodiments, the
adgidowingrivgestidntbeforedreleagdiot théisecond dose. Suitable coatings
ogrelyde ome Qe differentially degradableiceatings-suchiashdywayiQfate, as

d&%MeQ%IyPﬂHnag% %ﬁ‘i&\éﬁa@%'@ﬂ)‘éi%ﬁ( i GhQB@rtBﬂQJS)oﬁ 'eclqgs@§ 1@,9@/ ng homogencity

|ns (e, dra it udr. L30D Eudr
R A e P e PR b S e
CT@GS“E’G Pa?@ﬁti’)bédiﬁ‘ﬁ‘ @hﬂiﬁ@f(ﬁ‘ﬂ’ﬂ?‘% aEYfd Fé&ﬁ?&i‘ﬁ@ 1‘2"% hgpigenous suspension by
PiEtieh agii(I9 IR BO B3 Pl atit() WEAGDR P Eitaer aluner Srbientidayithe-suspended
ingedlulose:dervatives, WL, efiwieckulases arndhsentérit poatingsembodiment, an
afdeMingsyakiable.thicknessda providedifarantial selease afdheiformaliQr than 30

ee%%q”ﬂ&l%%ﬁ‘%zﬁe%m&%&g n%f el J:%EQEM%%HF&?J@M@D@%OE @H&@dlspersm
or Formula% me r%f’? Man ot ertepes of contro

ys%ms XA rt]sa Ipr 1}5 thf: fjﬁe o ﬂqu?gg%?xés a§u$ rsx s mc ude but are
”%i’t‘ﬁ“ﬂ‘ié"féﬁﬁﬁ‘?ain%@ﬁ@élc??ﬁé‘d‘ﬁ%?éfﬁﬁn@%ﬁ?ﬁI@éa‘@ﬁ%ﬁl’:ﬁ ﬁéﬁ}%ﬂ}zed *‘a“’ 1 “*Ch as

Neystehis! inclate, exodpolymersibasedsystémsosilich Belpebylactibrasduch as a wood
pipalyghsasiicyacith: plyankydsidescafid pedycap ol astarterparouscatatnioe sgicema® 100,
Egsma@Im@a@@ﬁﬁgﬁmwﬁaﬁm@k@f%ﬁ@;@énmmm&m&mmked cellulose, such

as cro‘;‘; d;josl ChOIe terolg ]Eloaén a]igtys doc“?bsgﬁm Q! ral Ir?étiﬁyicg]%gse or cross-linked
mo no eri I’O el release s?/stems S aStICS stems

Crﬁ%ﬁmﬁg‘}ﬁa%%&“s r'?%mh\f\}ﬁ?(aéé‘é{jﬂﬁ?@%af%gﬁiﬁ hieresaie s ?1 such as crospovidone;
a gompredsel tapeTifsing eonverfichabbintisre aft thegikesSigachasgodium alginate; a
ckibetmaveet:al pHammeatceuticalDosEge Formsugh EchgaV plarliopp:. 299Kthda, pectin, or
1449960, sSinghetindiybreycapadiaRf.-Bhansnaceutical T.eehnQlagyas &doEeschange

el AR Z§%$99%¥§Je§fapasgdm8§au %%M% o‘}lb@%ﬂo%é«cé 208208,
5,516,527, 5 nlbf 6,105, 5,700,410,

1,140, 5,456,9
[623@]37 1 gs%nz%rgba raents éh%dgsgfgs&éggegg (s: fﬁr F_liigheouq Sus en 10r1 fmd d1<;persxons

IS'sp
dfif‘f&%?‘b%ﬁ‘ﬁlfbadeWF@‘félr@ﬁ?féaTb’G%’?dfiﬁlhe?&?ﬂ& @ﬁfﬁ%‘diﬁi’éﬁf&m de‘m’" yies, Tween * 60 or
pharmaceutical formulations are provideg that include particles of the
compounds of any of Formula (A), Formula (B), Formula (C), or Formula
(D), described herein and at least one dispersing agent or suspending
agent for oral administration to a subject. The formulations may be a

powder and/or granules for suspension, and upon admixture with water, a
crihetantiallyvy 11niform criecnencinon ic nhtained 15 [OO2R22Q1 | inind
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(2002). In addition to the particles of compound of Formula (A), the liquid
dosage forms may include additives, such as: (a) disintegrating agents;

(b) dispersing agents; (c) wetting agents; (d) at least one preservative, (e)
viscosity 20 enhancing agents, (f) at least one sweetening agent, and (g)

8@5’@?‘%&9@%1&!%&[&% @g@%ﬂ%éggﬂ? ﬁ%%ﬁ#@ﬁ%&}t% BN Frate-based dispersing

a%:n%P S%EFIoné)rgggmﬁljﬁrtp%rrokgcilg d?ce%u%’% an(} Y rolpp Q%Q ;t gel Qs%%tsl) zrs p e.z., HPC, HPC-8L, and
ueous susp enS|OnS ang dQS ersions eSCﬂ% d ereln can remain in'a

Hﬁ(g Holag??é’(j’§°§¥é?5thél§elﬁ‘é"ﬂ%‘8 RSP B RATHAEIS P i HaYo feg: HFMC

K (20 BBNGHEN. erHFIMOT08) Miordrlsastul dbies, Therhproyehisiy hafoukycclilos,

hverdeterymaed-Byhdosaimipling imethoctnonsistertuvitrtegardatae, noncrystalline cellulose,

SIS RIN NG R NREGE NEIARS Hh8 CHNa D ICHN POSI I M @PRGrolidone/vinyl acetate
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hom i%enolus su “aE)eQS|m Y 1 sical a |tat|on a%tgg e§s tg‘ﬁ%gle mgnu Mok
Ofmaaﬁo Aer SO BN A e ST StiSpehSIon Can be ré"Suspentad are bloc
GPRSER %%ﬂﬁﬁﬁﬁ’geﬁ%b‘@%‘?&ﬁ‘)b‘ﬁ bﬁ%i’@éﬂ"%@ﬁ%ﬂ B [58HRG 185 s Araf e 2
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af€cBuspende o bitga-homMeRATIIS SHSHISN FOpRY N RYSICRI dgitatienitastinge dispersing
2J6R% g&@@e§@m§§g%9§m lsara;itL;agsﬁb%ﬁmaqmga&sn%gjﬂﬁm&;&ers electrolytes;

nec%%% g&'a%)rg) 9\”:11 pyrmhcp gee@gg)uﬁyg%yy%g)%y ce o%er %1'1 (;%Qx Orgp}‘:]% e)lluiose ethers
X m Ies 0 ISI nteggitln%a gents for use In the aqueous suspe sion

i s orfS R B SPETHT IR RS 5 CRATCR ey o oo e
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cagigMationallsbbormAmijeliscdnsediymstatiiglyeolate suomdisetyl-cellulose phthalate;
hjRrnegeliorExplaakbiaeellu ase s Wen RS 8:WR0M REAEH Glaminum silicate;

|
trg\lﬁg%% szﬂyeﬁ,%lg rﬁ%ﬁ%ﬁ;ﬁéﬁg é 1%‘2%2%%??;3%%%%?5?&%%}%l%EM%%%W and

R RS o (r’ﬁaér?ﬁrsIgsélluilosglc%rosCarmé flose, o HEGSS R e&ecy g5 &hylene oxide
“@d’é‘?ﬁ’@%’%lﬂi‘b§épﬂﬁf@an§bﬁ1¥wﬁ eEaPk’iﬁ%/nfégﬂM%‘é‘}liﬂB%‘éxfﬂthﬁP?Sbl(r))
[08788s-linReticadsoxyirath jicbt edoses arrcrasss inkéuteeroseaniedibsen gre known in the
arCifssclinked: starchisuehassodivi, et ghrcalates, a.Grasaririkedrbitan fatty acid

es@@JYJ’@ﬂh@E’&Kh@éx%Q%@éﬁg Qﬁ@énsa crassdinked polyvinrylRys r@;h’»qign Specialty
C%lgwa?? S%Ch a%l)% yc CI (%r%c?‘\!&;[ag f'@gg r(l:(iqg:fggm g%ar opo ?nglsmoﬂ Carbide)),

alginate; a C Yy Such as ee jurn H magnesium aumlnum sllicate); a
‘”aﬁ?ﬁl%&Eﬁf’%"é@&?"a@ﬂ%ﬁ‘%&aﬂé‘i%%é“r%t%a’ibé%mﬁ‘éé‘i‘fﬁ?‘ Fli‘PﬁbOé‘”’é%ﬁiﬁleﬂte
PR StareR I B oIt SPREIHIED Y ETR At SR SIPEPIeE R S Cira Cteift; se psipry! sulfate,
sgiehiassacationexchanter40, resing citrasopelp)sodinm taesybsiifaténe and the like
osedium laurylsuiatedncombinatian stasenanditheslike «{Q03311-dn SamE for
e&mogsm@m&om&e%m % arg&mmml@pt%m@gy@ggacmeﬁm QRS other

IS S describ re
BT s e SO s AR ol s ool ot
"Oﬁwrw ;?lmwhaﬁ’hé" W‘é’&ﬁ%‘éﬁfﬁfaﬂﬂﬁhwﬁlﬁ% %1%&8%(?)3%%6%@ used herein,
are aouhyptirate: badedse ispersingrcagetts yiiclas, ifobiexamipik growth.
[ohsadioxy prapytcallinselananhygraxypiepytoealulpas @the bsfe ghyskd2&bed herein
mhlLF&Qb%lmam rHtEﬂQo QetWQE@MMQrQQMLamﬁmW&%k&l@éﬁ/@%@é&dﬁ%}(ﬁ&ﬂw celiulose,
@e%(ﬁgﬂu R;l %E]o%gstaedg @l‘é%% car om T, pol:))/vm% aK%lM all_éma%s acac;%'vlhlt%sans and

carbox meth Icellulose sodium, methyicellulose,
“URPEFER ﬂ%ﬂ‘ffc{emﬂé%éerg i %f/ﬁ’)lrscc)?)‘“’ltf/m“hﬁﬁm TR TR fhe agent selected and

‘hﬁyld‘f‘tfﬁi(/ﬁ?%‘iﬁ?lmethyl ceIIquse acetate stearate, noncrystalline cellulose,

[9p33g nesitmmalesii nuresilicatestriethiafio lamine;upsipeisiphadc Okt s{R2Vijsribed herein
mpedyMinylpypielidaneivinyl-aceiatex CoRe meE, RasapRen), xgha, 3a63Q) cream, berry,

b14c'i£ lla;x'agv %mﬁtmgﬁtyba{%h&&%@qu{ XME% %m%&%’&& @%@o@gdcmnamon bubble

formaldeh Iso known as Xlox é gxam s (e.g., Pl Pluron

M= ON (ijand”#i%f)é "W c‘"&?"]o ers of ethiylene ligte, cylamate
dezkicte %Wﬁ?&ﬁ%@ %%‘6%‘) fré‘f]ﬂflb“&ié%’éf’ﬁ ﬁ{é%’f(ﬁeﬁ‘&‘t@ré%i’aﬁia%ég‘eb“éﬁgap S
known as 10 Poloxamine 908(r), which ig a tetrafunetional block
copolymer derived from sequential addition of propylene oxide and
ethylene oxide to ethylenediamine (BASF Corporation, Parsippany, N.J.)).
In other embodiments, the dispersing agent is selected from a group not

comprising one of the following agents: hydrophilic polymers; electrolytes;
Tweaen (vl GO or QN PFC- nohwinvinvrrolidone (P\/P)-
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bydroxypropylmethyl -cellulose acetate stearate; non-crystalline cellulose;
magnesium aluminum silicate; triethanolamine; polyvinyl alcohol (PVA);
4-(1,1,3,3-tetramethylbutyl)-phenol polymer with ethylene oxide and
formaldehyde; poloxamers (e.g., Pluronics F68(r), F88(r), and FI OS(r),
pggmteq&gl%mpi%%m%@ B SIS G 0G,50, A ORNERE O °X§de& Phnalol,
oIogam "?}3 z% H‘I’etron{c 908(r), also known as Poloxamin
352 Weding Bgenid stitidre 8?1%%68%%%%8@%%R&aﬁam orange, pear,

PEE BTG ol BIEFIBEY Frare fcarsckriswiriiaies mirtoatigeintdeschutnars iptorbitol,
shirwited tocaoetykaloo bolyglyceraihaonostiearate, polyexyethylene sorbiiann, saccharin,
afpityracCideeBiRES (@sgurihecammarcialyayailahle hweens(D SHeh @S 849, thaumatin,
tult YRR Zzg(ﬁl Q\an;[ ‘%QL@%Q%QAQ}QA&? %ﬂl e&h&?%fs%l comgmatlon of these flavoring
HP?@xetheegngn R A ) and 1450(), and Carbopol -

934 ge Union % oleic acid, glycerym Dr A (O SUH R honey-lemon,
TRSHGBT ST &wbif’éﬁhﬁ%6%1%@alméfﬁﬁéhaﬁwﬁﬁ%%@mm thereof. In one
*potyeRyethnieitesirbitdnrronoolcateripolyoxyetipdene shnitagagent in a concentration
rampdnclan rate; Sadium wleatey.sbditimntaind sulfatelssadivm Jousatediment, the
adticeti vitaain e Eﬁ§1s§9%@1@5@&h@1 ﬁL@mrﬁQﬁE&Q G Encentration rangmg from abot
OBB@EB@%E@X'?‘D%J\%IQ ed oy}mee ELIC]KJ%OL[SO(P 333}135%'[8.3'9%6 ?gg{gfﬁ tl}a/xgstthg aqueous liquid
(fSiegus suspensions ot disperaions described herein 1nc u

example, POASSL EEHBAIE h AT ABaHE (8. l%éﬁfﬁiﬁé‘f‘é{b@ﬁiﬁ%ﬂ"m about 0.01% to about
! o skrana) Waresofisessnand its salts, other 30 esters of
[493¢€ry droxybemzoiteadidi sy dkied shoutylpdnallgmmalephols: suchasiethyldiluents
caleehiohes hepzyk.alcphalphe Bﬁﬁﬁsoﬁ@ﬁﬁ%ﬁﬁ@%%&@%ﬁ@ﬂ@lﬂ@g Exemplary

e%ﬁ%@{m&m Q}BQM qg%rwgc@?op% %MLMtﬁwgcellgtg “ber {‘zey§q ]atll\ﬁjeniy?‘l?enzoate

pmp %m eln1 Lare inc % dhlntlo the dosage fornlw aﬁc a concentration
ficient to mhLBBft migcro rowth 0033 % RIS e ERE ARGy tesorel
%"5?{% g fﬁé“%?&t?é&i%ds&&@ﬁ%ﬁ%ﬁ@ B¢ dfé*p%ubﬁfgtiﬂ%%@rmieaw@wl com germ ofl,
olirieickespisilare Frotiimitedy toro ety ioéitiiubesoranthlanbgiamgtycols, fatty acid esters of
sciarioxymathy bethdlosesdaydraxgipriepyl cellulose, 35
E(hmoxypﬁ(aﬂ){émm;n&@ylﬁﬂgﬁﬁx rﬁ’é@%@&ﬂfoﬁa@ﬁ%&@é&%@@ﬂa&&?Bé}{'E‘eYJelf ~emulsifying drug
déﬁ'&%‘} teﬂ&gﬁ%%h %%%ﬁl&g%@'@%@r@%n@gp ogeqm;gllsrc]; flo?lgsébnerl% her, Lﬁ%{a“gm tht;t form of

nce trat n of the VISCOSI&X en ancing agent will depen

% ecteq m d TR S ST G R (oSBT ER ARSI o LR e?t“e‘ﬁ’ﬁ?@e‘i to emulsions or
mﬁ&éﬁf&@ﬂﬁt%f&ﬁ*&?ﬂfﬁé%ﬂ RIS HEHI6 Hs b P aiEsPé Feions s eripatimal mechanical
dikparedn oingleithe, foréxrenapté SERBEIa By rul, @eesulfamedyiskitanieranige, doplets
thepgley aspatamasbananayBavanan, Geapial ek ARDIRCK- G M inistration, which

en@&%&'&%[%ﬁ@a&@: %I'QOQM h&ﬁéﬁ&ﬁ@ I ggélgg’g] §1|;u§: I&% rﬁDSES&W O%E%Q r%bctlve delivery

olate, cinna itrus, citrus punch, citrus cream,
sy(q: g?or &s h]d al enqgrapdepve lgfll'l I % i t %
cotton. candy, cocoa, cola ool cherry, a%ggllntﬁltrues“ scycP rRAtS, PSS {pgovements in the

bu()]aér?( ?ng oéh%dé?%(tlﬂgacéi aéﬁﬁqleﬂt& %@édsf?aﬂ %%sea‘mg}é?fymg dosage forms are known in
iy rietitrabat tyelirhiziyl feorieny sy Riphyripes SEHAGrAgeiit, ormey).s63, cach of
whgdinattci@mipmchmestte hyorfcangam, monoammonium glyrrhizinate

[o¢hdag na?ﬂ\&ée@w»plmﬁl@Ihhafﬁlﬁmlat&leﬁﬂagl%ewﬁ@bem@iigzw el mint aqueous
4L, a;ryagsg,@o%%s@s@m?ﬂ%e diog RG..neelame, ora %; E?f%rémP%Bﬁ*}fem

P‘?PP rm permlnt cream Prosweet(r) Powder, raspberr
pr nerg é]c % ﬁ F?(P sa mmon Pbufo or an & r%e‘ﬁ{_a} db é émwtb%amussﬁswﬁxgrww additives

Sh%‘ﬂ"é%baémﬁ%’fﬁ&ﬁﬁe%?& %Iﬁé@l’%aéﬂﬁé@e%@ﬁj’#ﬁ%ﬁé@mﬁ? included in formulations
deggaibehiarivn. Shagpantvicucheédtiifame potaidsitaamnalinitot, sillid, istieraleserding o the
pasrbiteloswisgsream, tagatose, tangerine, thaumatin, tutti fiuitti, vanilla,
mgggmupomtg{melon wild cherry, wintergreen, xylitol, or any combination of

[055‘%?6 flayoring, ?95‘?}95%@0% lise;menth émp%rgfgré?% ¢, U.S. Pat. Nos.
cinnaman- oran e. cherry-cinnamon. chocolat te mint. honey1amon

c
AL I IO A ﬁ?@h‘tﬁ‘éﬁ“QU&%Wﬁ%lymw&‘ﬁé‘éﬁfef%mI‘fa“ﬁ*flﬁtcms that
incld AFARIIFES AHEREST oG diviboditieFremie (Ghygetusi@d dispersiopared
can comprise a sweetening agent or fla 06orlng agent in a concentration 10
ranging from about 0.001% to about 1.0% the volume of the aqueous
dispersion. In another embodiment, the aqueous liquid dispersion can
comprise a sweetening agent or flavoring agent in a concentration ranging

from about 0.005% to about 0.5% the volume of the aqueous dispersion.
In vet annthear embodiment the anirieniice linind dienarcinn can comnricea A
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commonly used in the art, such as water or other solvents, solubilizing
agents, and emulsifiers. Exemplary emulsifiers are ethyl alcohol,
isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl
benzoate, propyleneglycol, 1,3-butyleneglycol, dimethylformamide,

ac%saq kﬁ‘é&%%&f@lﬁc&%w M. AcCHSAte. asehas’é%%e&@&,aq%t;nq RGOl 88 8 Roying benzy!

alc uoli%?h “Cqm ;IP (ggr% Rf(e)st I?X lec]:zci)LQnes oc!]%r ot%er 50?% %Otto(r)-}'sci%egsml ents known in the
groundnut ol erm ail, 20 olive oll. castor olf, and-sesa §?g

af I%%F%Eh’s‘f&%%r?u FyF‘aF%}Hﬂ’E?Feb‘&i}&?f?%ﬁ%”@?ﬁ&%&’%é’@"&&Bygé‘ﬂéré"“h Ed.

(1895 s Brdfetainy OrspixtureSof dhdsengalvstances; addvth eulikes OO Fatmaceuticaily

acsafageembodiments, itbedpharmaceutic alfo sriwationrsdeserbethhar@ifge forms and

scanfesel:emulsifnendrugr ey ystems SRRERE Ewﬁi@m@fezl st edition,

5spers(8r ;91 Q0e, IMIuseiRle phase:nanother, usually In e Torm. 9f, exact nature of
oplets. Generally. emulsions are created by vigorous mechanica

th& f?ﬁaé Paias 'SR B‘ﬂ%‘} &80 ﬁ%‘?éd‘%eéﬂ?ﬁﬁs%ﬂ%"%tﬁ BRI RRITEJREs generally contain
laxgs B papRefUSHYT 1B e EPR U $16 Y WIRETT et P66 A ek eé eg s Peyetier whHGg pH adjusters,
cranyfiexteriakniechanicatsdigpessiofromagititiengAn advintege OfiSERRSing and
sdSdinah R IRRIGMiXiRG.LS. tTegkiiaddadistiHauie dpe drapneig throughbait,
[U@@OF‘OIu%ﬁadﬁ%ﬂ%@@?ﬂymﬂﬁ%ﬂ Qﬁet&%ﬁﬁlh@%‘f‘%Pbﬁs%ﬁn%%%er%%%}l%mla (€}, or

rIOI’E a mi, ration, which ensures stabi Of an un e or
rm&l erem nia m a fo as a1 zﬁgeuti: cal compositions
r E,‘S an e

opHODIC & actlve ingrediént. ‘Thiis the' S
dfa%ﬁ% egﬁ?é%VFBPH?éF%ﬁeﬁéY’r@ﬁfé?ﬁPB@I R?é"r%? ?”WHF&%HB‘E@ ‘é’eﬁ’\‘ié‘*“med packs or a
ndpigfrerdiathtdc SED P Sinteporeldde im provertgmtsintiie. 30Hivdvailabiity.of
dityeoaphobic-acty exihgredients oltethiods ok pratuciagrseltsemidisifydeg the dosage unit
ms&%aigeﬁ%m%ﬁrevmvmai& theiat anddeeliden buhane etliniied i sig{aq by way of

exau pie J})}yy gqa§n at elynoa% xz%g?gfflg]mgbr xnay(g‘l?dr ﬁgeg 09%911316 321 ;Jowger mix of the
ich 1S specif |ca Incorporate ¥Rﬁ)§ erence. 00338 o be

°°§|c5’f)‘?é ‘faicéa%hﬁfefﬁé?% RV N T SRS RE T Sﬁ%d additives used
Bieethieratl#eess dispersions or suspensions described herein, since a

[ogivEin addlitvefisrofiemclassifiet difienently by differert G5 prastitiBndistinia (C), or
réheifiald, o is commenitised forpny el seurrahdifferentiunctions il WS formulations
:nth.ahoye J&ﬂﬁ%@ﬂg iﬁ‘é%m%ﬁ‘&“zlq2@@4@‘&%@6%5@%@'Xs@&ﬁ&‘%?x@%ea&gh%%hic his

8 |II’T}I %mOf tl?)leatt e ezeg'(%dftl ?%mthalg ucc e InC| drecijcijnf; ! é\llatlon furth tud
P éCI’I dpﬁ)ereln he amounts of suc S (():énn esec rea in can further include a
bR APR RSB By S R LKt ﬁ?ﬁ*ﬁﬁ@%wfi%le&efd?ﬁﬁhfbefh%dﬂﬁéﬁeu}é?tb?&}fféﬂf@gma The
bidessitesekelfrtran &SarFRIrined stions #8fd03IBIntRitasadFonmeaitionkgiethe delivery of
thknowia dhenart neuare JBserik s, Rerfanaxamiemtl:3)PabrdNies! essentially throughout.
B&(ﬂﬁc@u} &@wéblasaw&]b% ﬁﬂgc@% 615% sﬁﬁ%ﬁfnmig%i% %Q%Qlﬂl@ﬁf“yges encountered with

orL”S%F%%%SQaP&é refergng %Sorp? Imylations th ﬁBe'Qc?l%dISeS} sop‘;‘é‘seu h Y

Formula (A), Formua( ), Formula (C) ormula \&7
e R RN R
P%ﬁéﬂﬁ?@ﬁﬁ%d w4 boterierrciisaiife! e MpBYIRYTIer P WrCoRdMmerotiieesired drug
reBantablepresenvatives;dludrocarbonsyand/or othdrsolubitiZirigrrof Formula (A), Formula
(s0lispeksing) agess:knoymdndhenatbrparntanLxanple:sAnsah: bl @bat. unit.
Gfgggmsggkmmgﬁa%ﬁ;m@% PJ%Q%W@%M&&%@?&%@%@]s that adhere to

1h£%v%t9 esgface o %r%uc 3 m%gc%aclgmg (?SI'[IP 0? I%Qrg: I:gme]rlél luas'g %Serg{lqnafag g:rehc ac1cj‘I polymers
suitable nontoxic p armaceutic a g ccep table ingredients g
W& diehts 5?%‘”?8&6% Wﬁfoé%a‘ﬁﬁﬂ‘i’édvfﬁ%@aﬁi F&ﬁﬁ?ﬁﬁﬁa 6t Hhsacqodagane sueb
P Ghef capppE T THege CanhRFalA IR BIMANGTO R TPHECSE] BNE B clude, but
arANDIRRAL T ok RHARNMAGY, |dtisireditionin®? 005 stagdaticks, and the like. For
buRiesenes athedield.bhe.chpisaiolsuitabie e sdaitighly.AeRenaeNtmulated in a
COHQQPOEQ%QS%%Q nature of the nasal dosage form desired, e.g., solutions,
suspensions, ointments, or gels. Nasal dosage forms generally contain
large amounts of water in addition to the active ingredient. Minor amounts
of other ingredients such as pH adjusters, 10 emulsifiers or dispersing
agents, preservatives, surfactants, gelling agents, or buffering and other
stabilizing and solubilizing agents may also be present. The nasal dosage
form should be isotonic with nasal secretions. [003401 For administration
by inhalation, the compounds of any of Formula (A), Formula (B), Formula

(C), or Formula (D), described herein may be in a form as an aerosol, a
mict or a nowder Pharmacaritical comnncecitinne deceribed herain are
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15 nebuliser, with the use of a suitable propellant, e.g.,
dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the case
of a pressurized aerosol, the dosage unit may be determined by providing
raNalve te.deliver a metered amount. Capsules and cartridges of, such as,
{6? ay Qlt gs)((i%rmﬁlgrmull%oge atlpbfgll’]el}j'se rlngy rfl ; puagsetgro IQ}}SUJf‘!gtOtr grf] ?ﬁches which have
ulate conxfélnmg a pow der mix of the compoun deéscribed here
behiey it auie PolvaerBRse ShEr S Bt ubl %flﬁ?&ﬁﬂ%"s‘&éc%ﬂf Nos-3508.122
3 P RaTiT8 J0034 4 Butéar formidigiTon$ tHab i R RIAS cothp&and® B 7anyf 96,934,
40§ Frormpta, (&) 4Berma)a, (B dFormuta (€ r3an oFarmdas( D)o iney e, 168, 5,665,378,
5,@@”@&6@%@@@@@9 ﬂz%@%}étﬁ%ﬁé%h&l@ﬂ@@&#ﬂ%ﬁlm%bé%l%l fQEorporated by reference
! ;é rmg[e such formulations include, but are not limited to, U.S. Pat. Nos.
29 447 4,596,795, 4,755,386, and 5,739,136, each of which is
“’%“é&ufucaﬁf F?B%%’B%‘{%%%VF%%%H%@ hﬁﬁ"‘léc'j‘?fmBﬁ"”[’ﬂré%ﬁff@&lp%%é‘é“ca“y acceptable
efepieng dest A ser travelr tdbr frth erdnBhadiew 2 Shpiaistibl & TRy ey dutikyd herein
inplolymeric batrkenihabal§0 serves:ito edheredthe dosagd dorm te)thetuwc@al Formula
(@nucasaud 18, puccaldosage foemis fabricated sQastanareiengFadualy formulations

ca‘BYI%FuﬁeQE%?JﬁQIHB@&nW&%rﬁ%%o\"{ﬂ%re%'ﬂ t&%lggez!é\éﬁ'tgyc%ﬁnﬂk%acﬁm%ﬁ?%gs and the

i hke 1% X %fegggp UIzg A% U'I:;g{]lt;nnlilfsll éxle!tzlglqr%gléjl!uigﬁ)e ver %r\mﬂ!ﬁ’l ﬂ&Dgn -woven backing material

rovded essentiall hroug cca as wi
‘Oﬁﬁﬁ%%%igé"%Wdéﬁ%HT@GWﬁV%@ ‘Qﬁir%ﬁ}?;tﬁé"d @Qﬂ%ﬁfﬁ@%@‘ In other embodiments,
the Hootmitet édwithore ratcd baghetdimian StriitioTe, ety aies| ovikpdystirptibyte to promote diffusion
mglagradation of the active agent by fluids present in the 30 gastrointestinal

{OWZQQ} an q'/%ﬂféioﬂa}§§am&twﬁg&ﬂﬂﬂ mﬁlﬁié(ﬁﬁomtbﬁ@gﬁ@ &m@d herein may employ

trans%grg qu Lveghxgvrlgc! an I?Sdp léfq]e?ae(r: G rlg"srélrlg \(I:\altln” b? a}%ﬂrce é: n%]tsmns orq)uffez red, aqueous
virt Uaé/ any SUC carrler can pe use ong as the adesire

SPui&%s W&S‘?ﬁé‘“f%"ﬁ%‘f"é&ﬁ‘iﬁ}&ﬁ‘f%@ﬁ "éﬁba‘%heé“"’aFﬁg‘rpﬁéc‘l}ﬁrﬂﬁya‘ﬁbﬁ‘él%{h‘fﬁc‘iﬁ% continuous,
PR BRANSE RO eIy cEorm At BY tEo fista te YebreFoyiiie pampounds
d@Yhahetanyrothercativpare nsthetionaghbyetipresentin thé outtildobagesdermal
pdiils o3 eRarRUYLEhe nRlyEes G e sHes e Bk esHByIoRDIliGtwates: seluhla c), or
F@mavyﬁgt%@m llable) Rolvmersithal adheredo 3nihe el suHace 9h hene we

adl chosa] Examples o{ Bol meric carrlers seful herein include
W1t YIRer matlix o € use tp increase absorption. An

COEI} OIVErS abs tion en ANCHLS C
é’ry ic acid p%ﬁymers anc friose Known as "carbomers

AR FOPB " Wl‘fi’(‘?ﬁc’fﬁﬁylﬁédf) B‘f%f}ﬁ@ﬂeﬁ?ﬁﬂ‘%vﬁ@lbv@ﬁ?féﬁblFssﬁYfé%ﬂ Gfyist passage through
thpalipnier x@thre FestapohEertssma S befinborperated ivite thredhgewalber, a reservoir
cdﬂ@ﬁﬂ@@ifﬁﬂﬁi@dﬁ%ﬁl@ﬁﬂf harehingltge;byt rateaotlinitetddy deliver the compound to
thg &iﬁtﬁ@@ﬁgﬁmqi&%ﬁm&d Rig g%ﬁ%ﬁelhmfg@ﬁm&eﬂ §¥mm%dwgﬁ%@{§ae and means to secure the
Jrese a&ves and the like. For buccal or sublingual administration, the

com osmons may take the form of tablets, lozenges, or gels formulated in
Inéfcﬁ#&%maﬁﬁ%al manner. 57 Transdermal Formulations [00342]
[ ahsdeFmar RedatBTS creserped Herem magr b adniimistéretPusing 4 or Formula
(Davietycchdeviveswhishchaveuhearnrdesesbedtion the arfudeoheiigiple,acceptable
stk demicemingluae sbutasainatdinitadtasidlsS: RatlsiMOSad:®@28 pbadars for
reg’oégﬁt%gl?htd?’stzr’hglz géab% %%Loﬁgg% d% Z‘E%n%’ %@aﬁp%l%f Q&t?ibigagélu§§1§ non-aquens

3,972 995, 3 9303399693 54,031
TS, SR UL SR, Doesd BADST 008 A N00R, e gen
g B"%‘%‘BCTB’%N’STG%“&IE%JI%@ %Jé%i?,%‘@“ B %%@’%@??e%biﬁ?ésé%%‘“ B ‘é‘é@"éwddﬂa“ab*e organic
esB194Gh r4 4 B alshicoP wiidhiishspe siffieatyiiat drptreattel hyhrefisrdncentiig pish as lecithin,
behtitetye {00343} Fhpitcanstoermal:dosage-faimsstesetied-hekaiNnuiayants.
FiRGIRALAIRCRARINRAMMAGEUIGaIM AGceRARI S1eXeIRIBINIS RICH Ak tring,
«SOOVERtonalIN the art, | rbf%ve%g%”%?%g %‘l%!zﬂ%f e dransdermalformulations,

descrl d hereln i inclu eat eastt ree components (1) aformulatl
S RIS R SO AR TR) RSP RGHS (B} Bomiilia ‘(’c?“%“"hke Hmay alsobe
depiEHA Lﬂé"(’lﬁ)ﬂ eotPRcsanE ot %‘ﬁﬁ%ﬁ@é?“é?ﬁﬁf*@)aéﬁflﬁdﬁéc?{%“%ﬁﬁ?éﬁfl?ﬁ of the
addition, transdermal formulations can include additional components
such as, but not limited to, gelling agents, creams and ointment bases,
and the like. In some embodiments, the transdermal formulation can
further include a woven or non-woven hacking material to enhance

absorption and prevent the removal of the transdermal formulation from
the ckin In other embodimente 158 the trancdarmal formiilatinne deceribad
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into the skin. [00344] Formulations suitable for transdermal administration

of compounds described herein may employ transdermal delivery devices

and transdermal delivery patches and can be lipophilic emulsions or

buffered, aqueous solutions, dissolved and/or dispersed in a polymer or
111}ecta%g3 p%a%’x}lla%eéca(f ?ogxaagacnhbe ;ou%yt etlJD u?%p t%%rys%t%gengq%qgugguzguSrf)tizog, such as aluminum

pulsatlle or on demand delivery of pharmaceutical agents Still further,
“’t‘i’éﬁ%@?ﬁ?ﬁlgﬁ@ﬁ/ery of the compounds described herein can be
IHMB mplish a5 e RS OF STBPROT et Prtbries Bidieikasd in aqueous solutions,
piéditionatiysidraingitienmadtipatefiesseanyifovid eotontrdltee deliveny coblipspiogical saline
@R didsbany:SbkaHaanti)s Fopmostad B )nForRHantGlmabt e tidlen the
fo(%}ames'[@ﬂ%e%%?l%Q¥P§bgaaﬁ9ﬂn9@n%q}4¥%ﬁ By Uﬁ@%&‘&?ﬂj&%ﬂ'&r‘gpmpume

branes.or y trappi ]ghthe comgound w@c? mc imer matrix or g kbuﬁcersor

fo ulations may onaqueous solutions smlo ca
onversefy, SOI’a Ion en ar?cers can gb 6’rpt|

e’?@ﬁﬁ%é}‘ﬂ’(ﬁfﬁ%ﬁ’?ﬁé‘mﬁ?e&”&?i’%‘? B4 ?ﬁclude absorbable

198t m a cestrtiteed] yn et ptey faveb i/ eiisitocagsis tpassag e s ughmitlagoskier, injection
mhOsre@xample; transdermal, devicesraiednr the:doroasot@bandagean added preservative. The
PIERMRSIA gﬁ&@g&&g&mmn FHIESEMACRRLSINING FRELOMRAMNA & sterile

0 tlonally V¥lth carri ers optl nally a rate cqntrolcllngybamer toq liver the
SUsSpeIsions Oi HLONS OI‘ LI SJdI’lS 11_. yor QUEOUS V&th Fll I contam formuld Ory a enssuch as
e’host at a controlled and predetermiried rate

compound to t e skin of t
S“é?léfp F%%‘ﬁ‘ F b PR S A IS aRsYd°g Eéﬁlr‘}éliﬁ"ép%ieé\t/‘?&aéafig“fﬁém“‘m include
AGRRS § Utlmé%&%?B%tFﬁf?ﬁEP&ﬁﬁh%T@@?&ETlFfj’Wﬂﬁéﬁéﬁ%“@h&tsﬂ%‘l"l%sé’féhc active
cogmpaund afreany afFomeplaid A)y FertoukastBlidro fvitlde (G)pdichormule vehicles
inth)e Bititaln uiord Bitanaus Gl lan StbGane ass, Nl aveRRS JNJeSHRIM @Y iposomes.
Alpelude physiolagically accentahie. SIQHIE AGURUSOLRORAFUE Sension, such as

50 %'%%'8 > %L%P‘?rsl lops; suspensions oremulsions, and sterile bg‘éﬁme&ssi%% ble
reconstitution Into Sterile Inj ec%a?o Sle soPﬁ’tlons or disperaions. xamp

S ﬁﬁ%&iﬁ?é‘i‘f&?ﬁ%ﬁ*ﬁ%‘%‘ﬁ?@% R TERES Gifliehte, %%Wé’?ffé“”b?f }“gh

copediicded %‘é'@lﬁll”f@%@@@)’é‘(ﬁa‘ﬁﬁﬁ 1%@9@1&3 lcgy@pyj eﬂg@l}f@m for constitation with a suitable

vipolyethyleneglyeolrglyeerokigreraophor and the like), suitable mixtures

otheregt.Meggtable oils (such as olive oil) and injectable organic esters

[(l%yﬁ&h as ﬁt%aﬁlg q;c?dugarrgp ggl]ﬂyrlydsl)t/l‘[en%r}or &Qm‘?‘e}c%%m %hl%%{mecl)s(%re‘x@/%e dme)yed such as,
the use o a coatlng suc as lecithin, dyt e maintenance of trlle requwed

SIS SPE T IRE ERRE BT i SLge Ly TS ISR B S UHactan e aiso ndude an
m?@?ﬁ‘iﬁﬁ'&ﬁ%‘@’éﬁ ﬂ%ﬁf@%‘?‘%ﬂ%ﬁté’ﬁé?&ﬁ’gl?nié”éﬂ@ﬁl?ﬁék?eé%ecﬁfﬁ%ﬁﬁr (acrylic acid
radditives Guthlasipreserying vweétting, rdG-emeisiiying, asiftivdispensi ngpolymer, sodium
aggeniss Bremention of the growth of microorganisms can be ensured by

E(M@{'Q?US ﬁ@&@%@é%é@ﬂ%&%ﬁ%&% @&gﬂ}@ &Hﬁhﬁﬁ? &%ﬁm@ toplcally and can be
o taﬂ%%t%aa“v%e% hE o léaﬁo”a"%n?&m neac%% E!‘sl o"éesu'c%maé/ H?L%‘B be desirapleto o

|nc e Isotonic'ag eﬁts as sug ars, ium chiori the fike.
p@‘r’élf‘iﬁ‘b‘@fﬁ%%rbﬂﬁﬁ ‘E‘Sfafﬁ%or%tiﬁ‘]@&t%‘ﬁfb"‘ﬂ?ﬁaﬁﬁﬁ%@ Ger BEQWFﬁ?‘b‘EﬁHt%“I“b”’WS
strbesgheaibo s ipyihesese. ofayentsdetaying absorption, such as
[0ataeninuIThcmonosieakatebaric-ge latinisi 00846] kariinttavenoustinieotionspemas, rectal
£ EOMPEURLS dascHkes heraiaumay be Jornidate dinadlde S SOIHIGNS: conventional

%@J‘?J ?Q%&’Mﬁ?é’ SAQJQ&&%M%% %@EQJ&?&?@%?&%&%@‘% 3“@%?&%'&%“0“

olution, or pt ysfloo ica saln? buffer. For transmucosal
PRI, DS EIARL S bTBALS (3 THe B LS B BalEg appsic o b
“%gé?ﬂeﬂﬁﬁénfﬁﬁ‘ﬁ ai&tiBRc e en éﬂlﬁ?ﬁ%}f drecgenui W&ﬁ%ﬁﬂﬁﬂﬁ%@f Hfelted.
ER@pbtihvé Mpteen té FasimjestidnstappRspingte  formulations may include
[C8CIEOUST6F RepagieRuUsISoHaNS, prafarabhy with-physialegicatlys for the inhibition of

BRQMRALBIE BUlErS.oF; @KGEQ@EQR%@E&Q&%%Q@E% %5?@@1@%5@4%( KNOWR s, from

mgq)?ug‘r{l;)f [599347 omgllc’)egrgggg'tl xnja%%t ons m%%d ?(\)éf(?re %n %L%S Elegges or canditions described
continuous infusion.”"Formu a'[IOI‘]S OI’ Injection 1 r%'l Toe presented In unit

nFIERGERETHT B i ahiptnres IB‘fOlﬁe?ﬁﬂTﬁlﬁ%aélén %HP&I’H%“F&Wuﬁ‘P%{’ﬁSb‘taﬁsecama‘ ning at
lepstenvivative! The phaimidcelutiearcomposition descrivedenraiicrvad/ e, or &

in a form suitable for parentera] injection as a sterile suspensions,

solutions or emulsions in oily or aqueous vehicles, and may contain

formulatory agents such as suspending, stabilizing and/or dispersing

agents. Pharmaceutical formulations for parenteral administration include

agueous solutions of the active compounds in water-soluble form.
Additionallyy crienencinne nf the activve
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15 compounds may be prepared as appropriate oily injection suspensions.
Suitable lipophilic solvents or vehicles include fatty oils such as sesame
oil, or synthetic fatty acid esters, such as ethyl oleate or triglycerides, or
liposomes. Agueous injection suspensions may contain substances which

se the viscosity,of the suspension, chas sodium carboxymethyl
pgﬁﬁ%@?@éf i g% ! iran npsgnaaffpﬁhe SO REBAHA Y I%é”c?&??fa}iﬂm
P a”?a%ef’éw%%%"iffg‘f’ée 8’r°8(§j%r‘?f§"WHi?:‘Fi“fﬁ& BESEP Y §6ratsnwee$ thigerapeutically effective
WEHADBLAE S RiFallow for the preparation of highly 20 concentrated
[@B8RationsTRIterpatiivelyothdiagtive dngredientmayibe dn PEWIRRIOHRIOE: prophylactic
2RORSHUHoB Wil RUiaRIR,AEDICIE LG SIRUIGRNTQIER J&aﬁnweaé% belRraiready

qmngmrﬁg E %’é@ UJ’%E)H?J}%I[OQ§4§%(}1I]% g%ﬁ%?clg i%rqpeooql garslttg)érgaﬁbf aﬁr st thefsgmptoms of the

Systems for pharmace tical compounds may be emplo
AT p gnﬁﬁ)osommeéns{saen Srnisiong® f‘ﬁ1chéFfaTlno‘éWS‘fﬁWéﬁfé’“‘(?é?ﬁb‘B%ﬁFB'ﬁ% or
YOS AP B hgIR e Rralh a2 B vakicivd atesivvaopslyrresr anshe (téahent of the
UfpEPE Aoy, forexamplecdtarboxiyndethylbeliufose: catbomer {aEndicrasidily effective
apelymsryupely(metaytmethacylate) polyacaamise -palysarhaphil.acrylic
m@@fbutmhaqaﬁ@;a@%@mg caqyaar@mackqm %ang{,%%&a b lOR34RLIN are
e

SAMEeMbogiments, ihecompaunds descrbeq e may,
administered topically and can be- formula e(li into & Vafiet Isof%é’f Sjfjtion. Suchan

IR ETSIS & W%ﬁl&“ﬁéﬂ@ﬁ?ﬁﬁ%@ Bt aﬁgosguépféﬁ%ﬁge IStSTEn a0 depend
O%Wﬁﬁa‘ﬁéé S fcaliedrebkendodiiils; reanydorairtrmigngheSkithf the art for one to
dphanmace bticalcompotihds cancontainaelkbiizerssietahilizess dERNIGHY clinical ial).
waahancingpagents:duiians.an %ﬂﬁ%ﬁ@{\i@twﬁ%a{gp&? Q&Ebﬁa{%@m@&%@@ disease, disorder
OIQL%;?&{ l;?legeb%ﬁ? ELH%?%};@'E’ QJR?S f%m Ltlseg] rlleggc%tsa ltcg: ¥ }E:n Ogltellﬁm t]?e uch a entsof the treatin
enemas rectal gels, rectal foams, rectal aerosofs supp sitories! J@ﬁl £
Ositories, or retention enemas, containing conventional suppository
“’8%?%55 SUBHHEE SETE AL RFEY HPRGIAeT RIS BIRE westbaibesipativatitscretion the
addihaers Silickvery @5dp ohptinydpyrsslidehenREGhand tthe likend&l period of time, including
thsugpesitoty-foinsief theneo mpasitiens aaiomEnealiing Wa¥SHch 18 ULy A ms of the
pgdl@gitegisgggea,rrmgqﬂgg of fatty acid glycerides optionally in combination with

first xamples of Methods of Dosm and
{OG%?a blﬂ;t’[?g clgse w%ereméx aile 1 statp sd 9
Treatment Regimens [00351] The compounds deacrbed RErbAEgh s ministration of

USSR 2 ﬁéf&t‘f&}lﬁ%\@hﬁ%m&%’?ﬁaﬁ% 5ot Hﬁi%iﬁaﬁ Wigtieret gy be temporarily
refiStA TGP RErsorsefet ftie tradtrisestt ofidiseaseyoe boditibiis: thathwoiidiug holiday
capepefitvatlddstsimpartafrondinhibitioa:ofBtkor, adgmalog thereot:ln 6 days, 7
daadditiop, & methed.ferweating any of dhe diseasrsug)condilions q?ﬁ%@%& 180
dapseﬁgdﬂiaps @ﬁ%@ %!ﬂz!&@ %‘30%%“% H?ngﬁp t Slgr %Igl gas sa?gn IJ?JIQSetzr It%%lgn%un? gadrug

hopdayr;}rjgaf:e OSIt! ontalnln at_least one com oun

or ula orm a'(By, o%’rrﬁﬂvaay(ﬁ',f)ex%r? SIS (D) Hée drf‘BédBHérgfrf 40%, 45%,
08 & §96 '@e(hﬁéélI§/Oé’c§%/ﬁt%1’e‘)§élt°fdﬁ%maceutlcalIy acceptable
10N56}x|de Optrammacegticdliye actives roetidbolite ocpharimacsuticakyiaceapiabiered if
negredy Upempharmaceutically acoepiahle salvaietherref dn therpauticallittion of the

sy@htestive. QMQUQiQﬁ%§@Qr§\H@@&ESJQ9§§i%] OID@JCE‘QJPB 9&&%%5‘%&%@5” I rﬂgwever require
mt‘él}}‘r?n%ng%&gSﬂ %%S?I’Ib d_herein can be adgmmstered for prophylactic 5

g- erm amsu Ol dny recurfence o
ﬂ‘or therargeutlc treatments. in ?ﬁera eutic apm[ijca?lons the

ositIG RS AT A URN AR 8] Cﬁﬁff@ﬁ“tda?r%’ U5 ASErRIrIAL e rgnding upon factors
S“%h%bf SRS AUmeHdi i s arheutit Sufitie ry toncureitniy [eastpartiaflfe subject or
hog rrastthErsyrrptomsaohthelhdiseaseudrgaldition; Amountsiatfective fanccording to
thet BT LIS W&lrﬁi&ﬂ&@djﬁdﬂ:ﬂhlﬁgSﬁiMﬁEH)(n@ﬂ&jn@%SﬁeQEQQCQQ%%EgQIdm[mstered the route of

adxﬁi%ﬁ%‘é!@xﬂﬂa@&%}(&%?r ﬁgﬁé‘@'@{edtqu%tﬁlg&é c!?ﬁ(%tpe% ea éd el htl‘ala Qowev;:r doses
p ysician. |

the drugs, an ent of the treat|
emp? yQ(?pr ad hunil 1n trtehm t I&ﬁlfjﬂ? {h g}n t rancre of qudse llﬁ‘ﬂP]% (Eéj’c(ﬁ from about 1-1500

considere wi & A5 Bre
mgtﬁeéPﬁﬁeTa?eanydéiﬂ%aﬁfec%eaﬁamﬁaﬁmum@né&ﬁaw@ﬁﬁamsﬁ {arreRdeinggiered

but not limited to, a dose escalation clinical trial). [00353) In prophylactic

applications, compositions containing the compounds described herein

are administered to a patient susceptlbqe to or otherwise at risk of a

particular disease, disorder or condition. Such an amount is defined to be

a "prophylactically effective amount or dose." In this use, the precise

amounts also depend
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on the patient's state of health, weight, and the like. It is considered well

within the skill of the art for one to 15 determine such prophylactically

effective amounts by routine experimentation (e.g., a dose escalation

clinical trial). When used in a patient, effective amounts for this use will

q%ﬂ%%@yndp&é %\gﬁc[#}!eﬂgad Ogtom rFOI’ ng thr%pga & m g’hlgl 09 I;:g(igl[l 2 S‘f: t%ndl}llg:nfour Or more

&rgwoqust erapy, the patient's health “Status an response to tp the c?f
d’t%gjuaément of the treating physician. [00354) In the case Whereln

[?Pﬁé%at|eﬁt"‘spéaﬁaﬁﬁ6ﬁ%@§%?wﬁv&?é heipib Aahis doeioseideretivitabidor single

= Qrartntimisiredion oftve bonipougddmaly beratiministeied chraniasdly pdhating

aigrdotanexterdes e Hod aftined ing ldﬁﬂrdgsau@ Eﬁl’l{!@@ QULIRSILI, @ﬁm@fcm%mn g

d@@g@q&aﬁtmé U@tgg%qﬁgtgmﬁg}?fﬂ%& %Qﬁgy\g%%a% Elzlqlakggtllm cagsu?es and powders in vials
oSym g)tg of the Sr?atlents disease o con |t|on 1003551 In the case

whérein the eﬁiéstisg £'s Status does improve S On TP dS B SRt R e
AL ETPRI Y BRI ot L5 PRIp BUFRS A2 YD & Ve HEShitimuigiRyeal o include a preservative in
the itespReipa P triey dosesicaniy beineadrinistered inrayobedtemposarily iR &it dosage
fredutiediohienporaniyistispended:fer @icemainle aghhefdime 4.e1da rdibekive.
[d@@iﬂj ay )T%h&éﬁﬂ'@mn@éstgglﬁgﬂe@ Jﬂg&l@@& L3 }(@Mepﬁwf?ﬁﬁk@n‘i@é@dm llldmdual

tryﬁﬁémtlgg Mglplg ey aWaac¥n9 g%‘o%ﬂrf]: cgrs%nsyﬂo%zqaay dx’ co;g 2} Sd d va %gr‘ez)n tuXchmon Such

adays bats % gs 12 asl? @é

3 a%/ m?b ere ]63 ffbmclfgro vi eaé{vélufg-d tﬂ%gcuzmoag?go%end used, the
dzaegfsorgg@ Hgyg bgmtaiagl;g ngg@oagiygmgggo@é_%rewr%@@agjge Mieiddgsebicct, the severity
ofthd distioneduniditratdinggreioli dalimayehenfrome: 2096:E00%, including, by

[0azay] Of exanapleramysklo 1504, 20%6:2090:3098: 38%0s40%0: 45 %ani30by standard

piﬁgn/ébéécé }Qgcé&@é%’ de) %??tZé{Br%Qp/?zxﬁéqél ’dg 9149@ %Qﬁmg rb{lrto g()/ﬁm][ 0(83%16 ]determmatmn

o&n E%slo ose OSfDE/h gf Bastpl[za?eglo gnd‘ﬂ% rfli% @%ﬂ%@l{gggﬁeﬁﬂcalifheéfectlve in 50% of the

malntenance ose IS admini necessa
PHOELYS Biethie rog BNy BF Kafrifistramec B‘F%Efﬁ‘iléﬁﬁfﬁ’éufécnfééﬁlda@ﬁ be expressed
asiineiofeofemié PeymidiBm o wranidyvehiitndiich thadmproved adigee®esd. The data obtained
froliselidelor cenditibaisdetdined: Ralients:eanhQweves o TeGkHECor use in human, The
ddateuniftent koatm ﬁ&%@@ei@b@ﬂgﬂggﬁ@@gﬁﬂéﬁ%w e@fx“&{ftgl%rgﬁglgjlude the EDJQ with
mAYRRIRmS: A2 I00aLl, The MRt of.2 aieR agent inal il CoresRond Pie coue
Ofsg%m%gtgmgynt will vary depending upon factors such as the parf’

compound, dlsease or condition and its severity, the identity (e.g., Welght)
Cﬂ?'ff?étg‘ﬂﬁ@&f“&‘“host in need of treatment, but can nevertheless be
[Pt Hinely tetermirdcBii ishianmerkiownidrihe arvaceosding tedtheombination with
opArCanGileLMsiances suHaHNdiRgIhe Case:r HEIAING: 8:%e the8REEHICeated. In
ge898 ﬂtac%%ﬁml@s%m%m%@%%&EM&%H@EQ&MQ&%HQ&EJ? nbel %4, other

agg?q}o gdt gy ha eCt htges ga%%' ga%%} ecgf cln gesgeogaa O\a{\)lfet\)/e?:guﬂgosg tsferent
40 employed for a f uman treatm ent W|f & MRE BHgESY
P53 B MY PEEEY B A BB 1500 HEpRrHsy, TTh%e‘ﬁ'é%ﬁ@éﬁP of the mode of
adgidEarayEornAsHiehtly bedrastrted ihea simdle dosesorcasdividedtiosessition, is
wegldrvini Stekedv Besimudtanedstyi{orrovahia shottspeiiochofdime) Bfoading to established
prapRropoaiennteryale, dfar, exanple Asbue..ime; f@Uﬁ(ﬁ:{gmg[‘)@es%fl D:O8ESion and times

o RERiaY (90358 Lohe Aharmase fisal gomposition described herein may

%%zlln unit de%sal% e Eormst swtgble for sing Ie administration of precise

es. M unit dosage Torm, aﬁﬁ’é“f‘&?tr%tﬁl%fnénﬁ i Gilieds e uriy gk dibitr
) H?ﬁ@‘%ddﬁﬁ%ﬁﬁ&f@%fuawﬁ%%% HE BE oI peutid ans emit if one of the
sidd oSt meaignize im aheifonroofeeackage bontainiivy Rlischetequantitiesiefribed
hethieifornaalaitto . oNOR: ippiting:examples:arepackag @@rﬁaﬁ) I8t QL CARSHISSinitial

th@e[ﬁgum@!&te &) ﬂy\ar%l'%f QIaﬁ{;‘iBQQW % M%y §H§H§Q ?EQQ}?QHQ Qirﬁ]lg 9&!’5&9&] %S described

hm%%r}r‘?)?bgg%k%gg gyl SII’IQ!%%O o ana rLllVE.leltC (l OS% ;tsd? l?etg qsl’% mﬁ\l ematlvea¥ therapeutic
multlﬁ)le -dose reclosa He container can inw case I IS Typ |ca1°

R InCILLE R PSRN IH ﬂaﬁép&%ﬁfﬁ%ﬁsﬁw W%{gpawészaﬁfbratmw is enhanced).
Ot gy aﬂﬁﬁ@% PareitErdl st ayp tienpresenteddrdinitdosaged @e of the
form, which include, but are not limited {0 ampoules, or in multi-dose
containers, with an added preservative. [00359] The foregoing ranges are
merely suggestive, as the number of variables in regard to an individual
treatment regime is large, and considerable excursions from these

recommended values are not uncommon. Such dosages may be altered
Aenendina on a2 ntimhar of vvariahlaee not limited to the activiityy of the
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disease or condition to be treated, the mode of administration, the

requirements of the individual subject, the severity 15 of the disease or

condition being treated, and the judgment of the practitioner. [00360]

Toxicity and therapeutic efficacy of such therapeutic regimens can be
G B R T NG € e Ao i o s
e THEs it ha%%éaf&Wéff%ﬂsgeéfhﬁlfﬁ’éep%ﬁmawamﬁ@ BB, (Hjeverall benefit
cHSEe trErapeLaeHl e flantive itdB00s! i tive Upopetiatian)s The dose ratioxperience a
spetwrgenet@. toxic and therapeutic effects is the therapeutic index and it

rasgepe expressamt2aas he ratiohetwesn cﬂe@&pum%%gmg 91’1?199&&@&1& physicians
a%&l}m%ﬁg& Etlec %Bﬁéi]t'& tl%cgz%eegt Q,{? t%raepfpe (l;{)%gte {1 éa?nc?g IE)a Qgglphe con'r]:%mlds may be

e{llgiglgyr assalys and anilmal sltu Ies can be use ating a range
0Sage Tor Uad I HiMmARTFHY Goengl B’fné‘%ﬁo&ﬂﬁ?wlﬁlﬁﬁlg"h@g‘e freatment protocol) or
SIRETET RO KRR AP PfateT effte g tomtem atidiig itiatcineiine e patient, and the
aERIBEeWIH coniprimdl uoxi ity d<kineidosageharal e nnwilinia dhis,taRg@mber of repetitions of
atigpendingpanthg.cesage Jomm mpteyeshand INe:fiokien BF knowledge of the skilled
pRdministation. ilizes d%@aggmgmxég @Jﬁ%acm%%&log»@lflﬁhe

e S R e e he drug

n Comblnatlon wit Other We nown t reagen
“SSiELlRlr it é‘iP‘W{&P&’ﬁeﬂf‘waft?fee’f%‘ir‘f?rét%ﬁaﬁf&f% B resiell qficctive dosages of
dﬁ%?ﬁ“fﬁ@%@pw ilopsbilederiad treraimands ivserhbiodibadntsnwhBrexample, the
ugembinationabtherapy:isemployataihesvagerisAeinal haus 0B side effects, has
vafl Biaiste i thesane-phatmaceutical camPasition, %@sdpmgr){ﬂ 9§%H§%1at start and

stsg AiffRrent 20 physicahand,chemical characteristics, have to be
w@(ﬁlmstgred by different routes The de termlngtlon of the mode of

inistration and the A8 SFEaMEs SHOR B EEE SIBIR S of course
"*’éﬂéﬁﬁ@‘ﬁﬁ’ﬁﬁﬁ%&@aﬁw&% Ei@éﬁ?é‘h opshepRtFififthiig thie kndwidgsefebraonditon being
tragieifled’ edifvicialn adkterninitial adihinisteationtcan demade aetrding d@nts, the compound
pﬁ@ﬁﬁbﬁ&h@@apﬁ@ﬁﬁﬁ@;ﬁ&dﬁm\ﬂ&riBnﬁh@t&ﬁ.}s@ﬂﬂtﬁh%@i@%ﬁ@@ u@QQaQEﬁ(s) or sequentially. If
c@ﬂﬁ@&é@ge Jﬁ%ﬁ Haedtggé m%%i a n a InlﬂlS eri oreIn
e e RS S P e

certain mstances |t may ro rlate to administer at least one

[OlrreverS|%ﬂ@“Bfﬁ“fn‘ﬁfﬁ%?plégﬁﬁ%ﬁfﬁdgﬂ@éEﬂ‘ib%ﬁf"h‘é‘?é‘iﬁ‘i?i”éé‘??ﬂa‘?ﬁ%‘ti@ﬁlw&h (B), (C), or
(a Aestrerdthravapetitie BanteByinay olesantperohiysdtsons ohthecside the multiple
theffeuts experiereed Bicaipatient upon feceivingone-afthevsrevensibleBtly, cither as
a SPIDECOMP RES ﬁ%%i@%@h@@é&é&dﬁd&é&d&%ﬂﬂ%éﬁ m%p@ie doses, or both may be
gl\acgMﬂ@i@&@@%{@%&%@}ﬁ' DANRSAAISRL Lﬁ'uf%f[“ ination with the - o sero

We%lgllsggﬂrag eutic ¢ agen t way. 0 exam e only, the therapeutic
ectiveness of one of 1ewctzlbtrr‘l3 SOUREL G %?Pgééoﬁﬁoﬁg?éﬁﬁ”ﬁwféﬂf‘ﬂémns are not fo be
Ml 9 RSB A WA REEPATI B f gfnnakaﬁ!ﬁﬂaﬁﬂ(wc pRaEEe djuvantmday

10438V mlﬁlmmﬁmﬁ@[ﬂﬁle dyeryefitinioutd megopniyinatiomithtamothelion(s) for which relief
is {hetapeuiicragenttheaveralltherapeutic.berafit iorthe PRGBS disorder from which the

su@éﬂﬂﬁﬁi@%dgs \h@lrazsb% \é\é@%\@fgﬁx@mglﬁ QB'ME{EQQ R%[ﬂﬁm (%&Q%EL?&?%% ¥he dosage regimen
acagggee%maxc%%% ALY ACNOIRENNOONS e 04 COMmBoRnS

escribed herein with another therapeutic agen SR ORI (L
10 f{%ekapeu% LR ﬁé?lﬁil%l‘ﬂé’?k‘fﬁ‘ér‘%\f’p‘@ﬁ’ﬁ@a&éﬁ%ﬁﬁpr’rﬁaﬁﬁ@é@@m may bea
copByardRsss B ibfseaseddisofder bicedsaditivhsbeinly theetedotheiveralbn. The
rhpeneficéxperdnceddy thepatientniaysimplyibeadditiveraf $aehay, with either
hetheiap el agents Amhe-RAIR RN A SXRES IBNGS- %@)&%{%ﬁ&} bepefit. sép
admgxggc;ln Te@%&@ﬂESP&AWoPQQ&Q&Q sz? QtJOQ%§tHeS§: vgvagen % 6 Fp celd agartda inisration of

diagnosis of th ealqen ing h S|C|an d heir udgmen

e time

et e patient and the aﬁ)propr emrteﬁ ﬁ{eﬁ%‘t%bﬁ“@?ﬁ@é&ﬁé(ﬁahﬁﬁgm 2 few minutes
© FEY B drRTATRRY EoRenmEnal e ghasimttian atstistclessemlisplubility,
simultaneously or within the same treatment protocol) or sequentially,
depending upon the nature of the disease, disorder, or condition, the
condition of the patient, and the actual 8h0|ce of compounds used. The
determination of the order of administration, and the number of repetitions
of 10 administration of each therapeutic agent during a treatment protocaol,

is well within the knowledge of the skilled physician after evaluation of the
Aicaacea heaina tfreated and the condition of the natient TONRAAT It ie known
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are used in treatment combinations. Methods for experimentally
determining therapeutically-effective dosages of drugs and other agents
for use in combination treatment regimens are described in the literature.
For example, the 15 use of metronomic dosing, i.e., providing more

Jsma%%'%% He86% INQrAer 1o minimize J%L%u%l%& effect m!’?af\fﬁﬁm of the target
u

% ]ﬁrlp()%gegﬁ%nswel in %he Iltt?rature Combination treatment
“Inciu T TR T R U R e T 1élff{‘iiﬁa’:ﬂtvarlous times to assist

[‘i}?ﬁﬁ%lthe ifiedPiiangerHEh Corthe patierte [00365jE drccnbibiivatih procedures that
mtherapie sddeseribednhreitieddsages ofcth @ cosadministe g, RO Bected to find
thwrilb@ficourserapayydepasdin @Qﬂ&ﬁﬁiﬁ&@r;@éﬂ?gﬁ%@m%ﬁ%&gQalngmposmon ofa

C%&H%I@E%W@*@M@ Qr Q{hﬂb@ti@@%ﬁgtﬂg &gﬂﬁ zcs a eecl(p me %%%%Q:T testing to

B e G e o bloiohica

active agents, the compound provide &”héer!&nl%ay“%“é“gﬁ%fﬁﬁf&@?@&"&ﬁﬂ%@ discases or
CC§‘|?Jrﬁll‘i]|’['i’;1neously with the biologically active agent(s), or sequentially. If

[048iHinistébe epsetindntisiy ot hechttoh dinbiphysitiapiaviintbe eiténorréhgerore, during or after
thappropriaté sigue nceafiad minisianng ErateiisdingninalieBn Witk ihe: » compound
chiolggicallyaalive agenl(H- 03661 Jnany &@a@samgamla!JABLeaémﬁlﬁﬁag&l&%tmuszy to
%Q&Q%l(%%ﬁ%ﬁéﬁ’%{ i& Qe!r%l(% gonmlp %EQrdm%’J S,Fe(s)ﬂm)y €1t % g)rr \ieB? %hgczcurrence 01(th2. disease or

Jde ggrlt%gechereln g%/ be administered In any or or eve
Simuitaneously: If SimutaRasii ?ﬁédﬁfﬁ‘ﬁﬁsfg t"[ﬁé‘f‘ﬁfféﬂﬁ@%ﬁéﬁ??ﬁ?é?ﬁéﬁe after the

%‘Fbﬂﬂﬁéﬂ“???%“&sﬂ@@dﬁﬁiﬁ@ﬂ%?ﬁ*%?%ﬁ%ﬂ%t?@?é’ﬁf@vmﬂwlwdy 6fsestemypler the onset of
thppigpieitherihs Ug SingleopikOhas:wof sepanptenpittsyitmenhafithene onset of the symptoms.
THhBepeulitBgentspaye,giverninmulipie JRs 68l QQ%‘J&@%Q% GVEN, bolus

m@@tlm l&HfPJﬁﬂQé%%nHu@?%%W g@[@:ﬁp la’%l m%agmllp gag%ﬂl ma t‘c::l? ebucca!tdehvery and the like,

y from more t ero weeks to less than four weeks.
S e AT EAe e e
""PS B8 Sttt HE e BF 61?[3%%96% SIS TSR GHARINGHIes disease, such as, for
exfetapeutitcsombiatichrdracalvo Balisitiné tef808 64 v dtvisundersiendnd the length
cathatithentios age regimencti:ttel; prewentobampelorate e condilianis)he compound
cahok Wihighuelied: isisqughticanhe mediiedin aceardansce With 2 NaHeNLaf 1o abou 3
yeactors. These factors include the disorder from which the subject suffers,

as well as the age, weight, sex, diet, and medical condition of the subject.
ExpinpientibedosaigiesceginieVsaiot (atiyiempl oyacth C Bheviasip Midel i Compound
[odbmpeforerganudeviaie ifram:therdasagedegimens gslﬁlnf sthbsreln. 3 @ase an
;mﬁg%ﬁ§r1f5ﬁ%s9Q@E%Q@yﬁﬁ%@gﬁﬁeﬂmggtm%@n Jlg]?m(l:n rpag neaz;[sleo In wit one or more

OfléFefr%w s losed herein ma a combined dosa e form or In separate
‘forms'intended i PERCNAHEDS SdnEHRoRE The

osal e orms'intended Orngu 1
fapﬁﬁé%ﬁn‘&&&ﬂﬁéﬁ? é@“é?ﬂ?wma%éﬂﬂmﬁ% REFABIRRISerp ey BI¥6Be
glusersilisiitereel seduontiaty switreitherdhelapeutic pompounddseinghasone,
beadministenea byoaregitnercaling.dacdwarstep ad miistradiaBrodd WBetate, aldosterone),

noﬁw«ar@mnmﬂ@{@y@mg@ggn@mm calbiorseque @t@F%&m%J%E'%&Tm anilic
aitieAghe cagh%nmg}%%qed%qﬁe asg'em' DEI%I jon ot 40 2 R S retecontd
1eff39 nts. The time period between the multip] ead%n‘f"msatraflonse &y otecoxiv)
RGE T, AR T AUtE 18 S Gr GBILFr?laEfé?aBWHiFP@’Uﬁ% ‘Eﬁ‘é m‘mcy’ahm TNF-a
bmﬁ%ﬁ’&*ﬁ@g{éﬁ eabhipiaritracetiticaiagenebs sbirestpoteneyinsoluliityin Rron-y,
mtigiodvall athtly yplasmathatbdife aadikineiiaprofile:ghthe pRaymaceuliGaholinergics,
josagent. m@d@alv&ﬂ@tmmgh%@{%tsmlﬁ%l% £aR 9%%@5}9&%@% HS%er (e 0.,
plag#at@gmllggomﬁ 91@%@ 1930 §1§ !‘ttr%i [ (a)n3 1§r9\;lér|sq),la gg(l il ubitgr ceococql] d?zl{l al;]rgé combination

Witpone grltglle{)ge ht frnelnlacasntgﬁma ? used in combination wit gproce dures'th
provide additional &7 Synergreae BaREHt e tee Trativnte B Gy gaents are

F“’ésea}ﬁm @W%ﬂé}ﬂ%ﬂ%{k@%@p&?ﬂéﬂ%ﬁﬁaaﬂtsrfmetrbzy@aﬁre amdf@re following: gossyphol,
cemprgphytactientidneliviel e dhethrodésdesctibe®k Rebeinisihersinecrosis factor-refated
apqahaﬁmm@tl@a*mmpﬂﬁ Hicua- Dt(ﬂ&ﬂﬂ’iﬂ% nd gisd G@&@Q Aaﬁr%goamgéﬂo%ncms{me
copRMmDiRAtBR it AihRNdherRPEUiGs LG comblngd with-asnelic festind (o,

determine whether that individual is a cgrrier of a mutant gene that is

known to be correlated with certain diseases or conditions. [003701 The

compounds described herein and combination therapies can be

administered before, during or after 10 the occurrence of a disease or

condition, and the timing of administering the composition containing a
combpoiind fran vvary Thiie for evamnle the eomnoiinde can he 1iced ac a
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condition. The compounds and compositions can be administered to a
subject during or as soon as possible after the onset of the symptoms.
The administration of the compounds can be initiated within the first 48
hours of the onset of 15 the symptoms, within the first 6 hours of the onset

{ﬁfm%)sxmgm@mﬂa'@%@9&&%&5&9& aNSeLOf tb&%&?&ﬁ% 1S B8 52, Taxol™, also
or examp f
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mHSTEs Rotenaptmacesidatel Yratsde fraiepAichoimaekiiaeiive f g taxane skeleton
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sis0oREs dSraeicae; aftee theonselehaHiseast oo CoRMIQRIS HREEehed nerein.
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déxamethasone. 30 betamethasone tramcmolona Fetlomsissope
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sp@a%gxm%;}x iggu&!ﬁgdlég@ngn(ltﬁé‘L&:J‘)rb;ﬁa%%t;%ptgmgréxy gc;!zr})e’naﬁlllﬂgr nur talisomycin;

tmret noic, ]amd CA xar Oxég!rn v n%msﬁlne teto osfl emC|ta ine, imatini ‘
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hydrochloride; acronine; adozelesin; aldesleukin; altretamine; ambomycin;
ametantrone acetate; aminoglutethimide; amsacrine; anastrozole;
anthramycin; asparaginase; asperlin; azacitidine; azetepa; azotomycin;
batimastat; benzodepa; bicalutamide; bisantrene hydrochloride bisnafide
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atamestane; atrimustine; axinastatin 1; axinastatin 2; axinastatin 3;
azasetron; azatoxin; azatyrosine; baceatin Il derivatives; balanol;

batimastat; BCRIABL antagonists; benzochlorins; benzoylstaurosporine;
heta lactam darivvativiee: heta-alethinea: hetaclamyvein R hetiilinie acid:-
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cartilage derived inhibitor; carzelesin; casein kinase inhibitors (ICOS);
castanospermine; cecropin B; cetrorelix; chlorins; chloroquinoxaline
sulfonamide; cicaprost; cis-porphyrin; cladribine; clomifene analogues;
clotrimazole; collismycin A; collismycin B; combretastatin A4;

p&%&maeﬁéﬂ%ﬁ AR2IRAHE;LORAJEN IR rAMBLS CIdIN L0y SHiSRARsetate; phosphatase

mg{;(l? BII?!XJ pﬂocr EQQ;‘ 0 |ﬂorldg%g¥]—a£§\({gsmﬁy gg%npfo‘c’eth piacetin B; plasminogen
clop entanthra uinones; atam; eypemyein; 15 cyfarablne

a‘”’8&¥8§?3’|}8“°6ﬁ%ﬂ?ﬁ8’ FRBRLT @ 8’§f%1f%’°‘p8%‘%?ﬁﬂ}ﬁ%‘“d"é%’i‘fﬁ%‘fﬁ‘&pl""‘ porfimer sodium;
PRfERYyRTadIdEHPin Borabdicralpne dexasiattdSone cdendfopifforsotein A-based immune
melexraz oxandidexyetdpamitydaziguchehitidemiimdBaiditosy tyrosine phosphatase
inGHEAY NSRS REARINR pIdBNETAsSrazAGKIIsINE::S; Hiaxamyair; HRRGMYled hemoglobin
pc§ QJHH%&%mQ&%O %ﬁ%&g&%@%ﬁf@&m‘j%g@éﬂg NG g&@&t@t@ﬁ transferase inhibitors; ras

onab n rmyc elen; ecomu tln edelfos
inl 1% S1OTS! r 11191§§or y P tin demet vlated: rhenjum Re 1?6 fidronate; rh;ez Xin; élbozymes RII

recolo Elemene. emitetur: epirubicin; epristeri
m’é‘?ﬁ"éﬂ’?’l&?ﬂﬁ?@ 5‘?151‘!8&’15@3 é%‘l?ﬁb‘@nr%?@ﬁf??&sr“@@t?&ﬁe%‘ é\‘ﬁ%iﬁb?ﬁ@f%m saintopin; SarCNU;
sagtmhittb2olezetoposide R0ipHosphateinexarrestane’ fadrb2 e | fazsrdisinesieotides;
sifenmetigidesfilgrasting dinastetidesflavopisiselhflezelastine;-HHdast@bene sizofiran;
soﬂ%@a;@bi&@m#ygg%awmmﬂygm{em@b@& {ORRBR Y HOFTRSIANG ermin; sparfosic
trlecm themustlneé %%dm 1umt %qglg)frln galllum nit

plca c§1 g Iromustm nopen 11, SPOT dinIne, stemrz;altl hhibitor; stem-cell division
‘%{hOCIta ine, anlre IX; eatlnase inhibitors; emC|ta ine; lutathione
in

‘PS‘tS‘\‘EW%ﬁW&FW‘ﬁé’PB‘ﬂE?fﬁﬁ %&?ﬁﬂﬁesfﬁyi%"ﬁ‘éeﬁf‘s%\@é‘f% f&@aﬁi’ﬁﬁhdfé?ﬁg"ms‘
st roTHiei e ingarubicife e sxFepa R dptBMet o ToE o AT st guromustine;
uipnidaz cacritdoRes imiguimodyinsmumostimetant:peiptic esirsidittik@lonide;
egpoithdh dastardokeeaptanihibitonintesfaran-agonisishiptete iasbopoietin mimetic:
zh&%ﬁﬁ!%lKﬁ%@%ﬁﬂ%@!&%&%%ﬁgmﬁm IR PPMEANAL 14mdFERIAGEY ctiopurpurin:

Irsoglad ine, Isob llgazge |sohomoh?lleondr|n B, itasetron: jasplakinoli
QL1 1]

A oS P TAReTATINN THAGEtAtS: [Anreotds: ISinamyain: en‘”’&&?ﬁé‘%!ﬁn“““
t’?%‘?’i‘tﬁ’lé{ﬁ"éﬁlfﬁf‘é‘elérﬁfﬁfé?&tiﬁmféﬁ‘&'fot@“léeﬂké’i?ﬁﬁe Fﬂ‘hlfiifﬂﬁ'ﬁ“fi&c*tﬁ?sme kinase mhibitors;
tyfehgkiey B @ Iphtitinterfaroer: leegsrolidavedtivgercrpraotestar Gren leopreratireptor
anleyamisele:datozale ineatpolyamineranalegeesipo philisdisastharieeins;
vePc@&Fﬁﬁv;HE}@lI@fﬂUi%lQEiﬁBJOﬂa%m&@wkd%mliéﬁ%li%m&@i@ 4 La_l;ggﬁmﬁtiﬂos_tat_in stimalamer.
of3RPricing: 30 ametiexal (onigamine oS XA ang: I AR Al N RIS
lurtoteean; Iutetlum texaphyrin; Iysofylllne lytic Pe ptides; maitansine;
ORISR AY PR FRrRLe AT LR RS TASTAS RRATHIVREN Sriniteg,mustards (e,
m?ﬁé‘?ﬁ&thﬁﬁ@t%ﬁb%?ﬂt%ﬁﬂ’é@é*%ﬁ%ﬁ%“h?@ﬁﬁ&ﬁﬂ|f“%@t‘b%?@néuﬁ%félfé Tgfppoureas (c-g-
cametinemmases. meiotlopramidesaiiiindibitormphifepristorrslini tefodihe; are not limited
oMidmasithmismaisheddoubleisiandech R INA;, Nitegiay one: mitelactl;
mgy}&ggy}glg @%qugg%gmgggmaﬁde mitotoxin fibroblast growth
[0 gg%ﬁ gzg &s 0 E’xoé?antr;‘(o)g]uecf%meff ?ﬂ? ggnﬁﬁal;po%l 11%m01§yvrg'§1 #"H{ rfﬂ)xtor compound
antibody, U ?’nanc ori mcg%ona otrophin: monophosphory qu
‘”ﬂ‘#%‘bﬁ%\&?@ﬂﬁﬁfié‘éﬁlm’lk 9Sf5opit 81” Pﬁiﬂﬂ?ﬁlllé”d?%”?@%% SR e gtonoside)
anififititer:enraliple Himorsuppredsor tubagatk thetapysnmtsterd anticegregesponse
magent [y caperexige: B; mycobacterial cell wall extract; myriaporone;

[obsaeetylginaliog Mrsibstistedihenzamigesi.natarelini HAdrestRible Bik inhibitor
Al0XONS+RENBZOCING: IARAYI Qg&%ﬂ&%? D! %EEQQ%%I&%!‘@Q%B&%EH%W@

hpemgrubmm nerldtronlg ZaC|d naengtr{la e}pmo gestl asec Q'Ilét% lam hiotepa), alky}
¢ oramrﬁmcflﬁnmﬁ?firﬁ?(% & rﬁerdﬁlfa?ors e AR S RdSH {mﬁ AGe At Pe: &

S“H@ﬁﬁ@éaﬁlﬂ’éfa@c‘ﬁ‘éﬁﬂ‘d@f éﬁécéﬁ@ﬁ%‘“%l‘f@bﬁﬁﬁé‘c’iﬁ'ﬂfé’éﬁ Wa%??éfbﬁré) or triazencs
(dgmdarisetron Fomuan setronstorxdicinrovdd. toytokindindd eaplioriapiating . methotrexate),
or@SateI RN RYaliR alin-QxaUNRRAVEIR: PBlauaRINe Rl eyl i zexiBytopurine,
mRAMILEORIG.a6id; panaxytriol; panomifene parabactin; pazelliptine;

{)93%9? 8]%9&8.3?rfFﬁggr%%gégélgengggg rtls Pﬁj |fg{[ mig?gll}uw an 1erverst8e Eﬁk uthibitor

ntrozo ron; perfostamide; er| alco enazinomycin;

°°618%%’3‘}|%{&1§i{&t‘é‘“ B 8%‘6%*?&%% aﬁﬁ?ﬁ‘“ﬁ&‘&?@%i’é Bt pb“i?&@%%ﬁ%iﬁ%’gmns (e.g.
hydrochloride; pirarubicin; piritrexim; plagetin A; placetin B; plasminogen
activator inhibitor; platinum complex; platinum compounds;
platinum-triamine complex; porfimer sodium; porfiromycin; prednisone;
propyl bis-acridone; prostaglandin J2; proteasome inhibitors; protein

A-based immune 5 modulator; protein kinase C inhibitor; protein kinase C
inhihitore miernalaal nrotein tvvrocine nhnenhatacea inhibhitore: nNniirine
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10 sarcophytol A; sargramostim; Sdi 1 numerics; semustine; senescence
derived inhibitor 1; sense oligonucleotides; signal transduction inhibitors;
signal transduction modulators; single chain antigen-binding protein;
sizofiran; sobuzoxane; sodium borocaptate; sodium phenylacetate;

hﬁ%ymlge&gmé%%gg'ﬁé@@mﬂgﬂmg@mmmm&%ﬁ@ﬁ&u@&q (e, dietlysilbesol

eﬁfﬁ gamyein D ch%m(ustlne o (:)no entln S 9&%’3&%&5@ Lsqualamine; e,
By Cen tRorS O ARG St e 2 romelysim o

|tor Stent. °5ii
a‘?HWFBﬂ%?Fs“%uﬁﬁ‘fﬂ%‘?ﬁ’eg%%@&ﬁ?@ﬁ&%‘é’@ﬂ%aiﬁ%ﬁﬁal%ﬁ?ﬁié APrge et can be
ust i theauhidtas suraminsigwairrsoriheray fttfeticdhoosamimoghanser include platinum
cdatlinatstineptamedfenmethiosisle)dournmusting: (dazarolenentecogalmn uea (c.g.
hﬁ@g%)t@g@wﬁwt@wmmlUer(@,gteagmsag»s IRIRILGER I RMPROHIR.. . mitotane,
zalon C[qe teniposide; tetrachlorodecaoxide; tetrazomine;
astlne thiocoraline; thrombopoietin; thrombopoietin mimetic;
“}.‘h Phalfa%"ﬁm?ﬁf/ﬁﬁ 8‘60‘?%1fﬁr ?e%’é“p‘%?‘bﬁb?ﬁé?cfﬂﬂﬁﬁ‘éﬁﬂﬁgﬁ Shteiges due 1o stabilized
TEFIPDNE AR WOIRTBR & tRacatRy PRt Mitiia T trapalz Bikinkbitranoeenginciude without
lipiehdoridésitopaentiigito renfenértotipbtentstantoalAactor transtattory 104), Dolastatin
Linkibitars: 2dtretinginitiaceitylridingairiciiings Himelsexaie) tiplarghifine, Nsc-
@5@@%ﬁzag&nlaumém%@&m%% %&@%émﬁ’ﬂ@ﬁ(A%&P%?*&'%WQ%7010} Altorhyrtins
(SUCDI sg\?tor yytmeﬁl:] eli ﬁé Or e&lt lo?alrl]sltjgmcs!?m{le ads %OV\{EP IQ hl?ltor stfa%cg Spongistatin 3
inase receplor: antagonists: vapreoti SRR BT VediBr Sy Slampongisatin 3.
SWH?‘E‘&%@%%‘%%rﬁﬁ%l%léﬁe%i“g\féﬁrﬁlﬁ%““%’é%ih%“ééﬂé‘é‘é‘ﬁﬂﬁ% Cemadotin
hydreretidielsavinxaltin Bt VigaBanhandorozotet Zamote roriencz onip latinotzitas do fppthilone B,
Eguid @0 statinstinnadamep o003 A6} Yabelehanticancer ageaisithal(sass?, dEpoB,
2RQSHRIANA6hIE aRRInation py&t;n@,ﬁ irrevergile RIKIRNINIAKGR CRMDAUN,2,.

epaplllgneeBaélf){xlr%Hoe%o%%m % (q noawr?abicgll\ﬁs?lg%})’ﬂr?l-e{/gduy%%%’th I‘ re]%rrgsorknom as

nitrogen mustards mechloroethamine, eyelo

e.g., ami
D&i%reffa?%w&f BESHPY] kﬁgéﬁﬁrc?ﬁ’aféé"‘(@ &“‘Bﬁ%ﬁrfﬁfﬂsﬂw&%&ﬁé {404, Sobiidotin (also
kneaprAUSHE 2orhtsiiie Steyrsktrsanesidechriazitng Sté e prda g as LS-
4Bt tenoitesintiLde-Hdt dermatilinkitéd 1 18 7olicacil dnalogd(euge. DZ-3358
(onRhotrexate), onpwinidineanal egsotesg), Gylarahing)), purineansdousar.2
a&ﬁlfgmm@;&mta@u@&%@t@%@maaﬁg@nmé@&w &M@Q@%XL@&%'?% 49960
(Lqﬁ%ovar gbj; t%f}@%@ g%ognrik%lnﬁ/&og Irre 35 ﬁthi p'tl)%laits .AM-138

ound mclude re not limited t vmca a
e B’f%‘f%hsc’(%’ﬁ’h%’r?)ifo@ﬂ“e‘?‘"%& ﬁg?@é)g’*c 7Y (Ajnomote
aighduporabicif; S EoXorldiein - Bleb iy Gty (aipymiesife gorn-aspdideahasd)sen2A. C5-39-
Lisialogicat respoRse AMdditersi®, gubingetferomaipha)C{003481 (Hxamples: NSC-
18b@ikylating agens hakean ke @M%@@imﬁqm@mﬁpamrﬁwém&@gm Institute,
a}é%&% IQI%E %él %?JW%% Iﬁ%l'tﬂgﬁs?s%a%re’nrﬂ\%[‘m IE%% E énrs]eltt;rg)gce Bmveiz sity), Oncocidin

A{nL{star S e% mech o{r)cl)\(/e[EhaDrg@g C cngos hamldte Fchlo;r%rrﬁbL b e SPAL2
nga $0 K1 wna ?ﬁm I8 IT% :t]herlmuéfbﬁ%ﬂ%tég e(e dxanol e aunlimalide,

(thé?afﬁﬁ%’ﬂ% P;?ﬁi@l%?n%%l tRigte playhe kwf% Fon e @ 3 MUSUIfaR)ABY (Cytoskeleton/Mt.
Sipatigkouréaisd(eng. 2 earmustingl {B1thisitneip s eimustine AsNBPIOFOCiascatos) D-24851

(0 tiazanes) decathazinesneise i xampies of antimatabhcliie sincludecbibe, aiso
KBI8 Mﬁl e IeiQlic AL QR AIG(8,8 v AN €8 AL DY ITUANG yiaril),

Mansa% Qﬁsa c%é Ia soo O}y\{aa{(a:yNg8)égygég)ln‘elAgé{}tﬂLabln%%lngng&al 9\( t(sl'e%&me) A~

merca uanine, pentostatin

A A L B e e
Diriprithitsleutoithio Brdchielerthsrobit lsreepbtrthiite dotbl-Blirénobohticosterdid S aribacolin,
H{xlgmdpnex Bisone | ASFOgESstn S (8134 (B6hydroxyprogesier ane-caproatesot:), NP1-2350
(NReEEesiel acstale, IMedio Y RIAgESIINRe A0RIaLe) . SIHAOLIIE {8 Bhistin (also known as
N%@)@'}'}bﬁ%@%‘s (QEBI %hgg'@g!ﬁ@g @&Q&%gggeﬁ)&gegefug%n]?&%E‘}Zemarm also known as

%ndr geng%o()e ?Abge%tosterone pro |onate fluoxymesterone

aml 1o F?

2 tt 318315 (Abbott) g {286 also Known as SrI{Al 0} tnﬂuoroalcctate salt)
rogen utami gonadotropin releasing hormarie analo

(e.g., Ieuprollde) Other agents that can be used in the methods and
compositions described herein for the treatment or prevention of cancer
include platinum 5 coordination complexes (e.qg., cisplatin, carboblatin),
anthracenedione (e.g., mitoxannrone), substituted urea (e.qg.,
hydroxyurea), methyl hydrazine derivative (e.g., procarbazine),

adrenocortical suppressant (e.g., mitotane, aminoglutethimide). [003801
EFEvamnlac nf anti-cancear aneante which act by arrectina calle in the (C2-M
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microtubules and which can be used in combination with an irreversible
Btk inhibitor compound include without 10 limitation the following
marketed drugs and drugs in development: Erbulozole (also known as
R-55104), Dolastatin 10 (also known as DLS-10 and NSC-376128),

| t
Mivgbslkinsisethionat %@z‘% @%%WQ)%Q&@%?@S% 'ﬂﬁgéftrg%%ni [B(lﬁb%gftefégﬁfg BPR-OY-007

lide (also. kn
(h%ﬁgfﬁr%%%@%ai ni’lmteﬁ ?lffin%sg s%ég% aé% torhyrtin A and Altorhyrtin C),
m%’ﬁc')hglst\é{ﬁﬁ%tk%ﬂ@f’f%? SHEHGIEERINT 4 "SportyiEtatiicn, SByRyRthtiiy gsorder (e-2.
st@mﬁ}@ Sthitiey 4n @p‘@p{gigtmmp E}T@@@Ngﬁgtagmbgmgmgmggaﬁm?ombmatmn with one or more
otSp anigistatiteBpain d:Spongistati ) Gemadatis d pdydiachlokide: @lSited any of the
HBOMN t@%n@e&yﬁ@%@%@ (&g daﬂ§ fee %l@@%ﬁé@r@%@ﬁlmuﬁoﬂ%@@y PiRSe plasminogen
acll?‘P ?orh |1%1r;la§1r'16\ fm%%%n ward%rm dal gg}rgllll?nﬁe (9 b(%lts klcx&Nt% ?a d)r XKa 1nh§b1t0rs {e.z.,

desoxyepothllone A ? also referre
R B2 RS “"&h"éaaaél38§y Oﬁoatﬁ%‘}ﬁ@%n) LEpGtititohd %l‘;@p?ﬁ’ﬂﬂl&ﬁ% fopidogrel,
Cﬁfﬁtﬁﬂ%ﬁh%elswﬁé%b% EisGdiehe R IR 18%de, 16-aza- epothilone B,
Kdsatinlroé potivienesB (also known as BMS-310705),
[033sA)y draxy epaethilone.R{als0 knmuasilaaseyepothilenaFoanthaRzpaR)e aiso
d@c@‘gw‘ﬂé%ﬁpéﬂm IJQ{]QQn ﬁ‘H{i@QE%@%@%@ Q%%WQ&%N%%Q?%@%&md fo receive one or

Soblidotin aI o 20 known as TZT-1 g?) armam aso
more con amers tL §| e, eac the ¢ ntal er(o ]u mE gne 2 |5 arate elements to
nown as L annhacia, also n as

bilge%&mib?%ﬁamyefﬁ% ﬁ%%@e(ﬁﬁéfﬂwéfa’)deﬁﬁﬁ‘%w EAV@Htmmgﬁs and test
tuksiin & isthnk s fate)c 78858 {Paitchi) 'ERA8287% (Rujisaiatic-also known

[0s8 W S-98858)|cBnkbda(hakeda)s BSe:i 98:hhakeadane KhRiads. Phtungariairials for use
LRI HREIRRE SR B S aasléé&n(ﬁé}éw«l}a@]km@w as, @@5#@&%&

5, E‘y 9%;?5%?‘;‘ 5)58§%|31 0@?9&0]3 LIlees o phanglgzéu§ a%ﬁmggna(terl g mgvda I‘E dre not limited

(Armad/K owa Hakko), AM-132 (Armad)

0 R‘?%%P&f@%%iﬁsl—‘i‘ébl&é‘)l aﬂBNpﬁ‘ﬁb%bfﬁ%d% af"‘t?r‘%fo%ﬁ&%ﬁnb%?e(*af&%%&%ﬁ}ﬁgmg material
sul@leNr3s g RO fomelr TRg 4 AjHEh BESe CArSEIRFGHT A% AyBD6 IRBHEy of formulations
of @8 BB EBI pA CHEFBO (A jiroitrd ic el se kmowriags AVE 18062, AVEBO6 2 any disease,
di€0Red39r donB kG |w@iﬂﬂ)RBRhQ58@ﬁ&A)ﬁ Bfifieimide; Fu lﬂidliyaﬁm of\sontributor to the
waeadensql, Centaureidin (also known as NSC- 106969), T-138067

rik,.also kn wn as T-6 138 67 and TI-138067)
o o TR ettt e g S A St b QB oty s
C"(P@:Sﬂ%%s"@fét’éﬂfjﬁ &g tt‘i/?”‘l—i’i‘@‘%’?{‘éﬁéiéf'§“§‘f${’§r%K}’éfé’ﬂﬁ?)“eé’i)i QORI Bty sy sterile
ataisprkfovsr AR BFCLIS BNt D IVE) BIDEs§18Y ParkerHUgHesa ratira ey ceable by a
hybéjiamedideBe-LrawlimalideiSihe I Parketnt u ghesuiistitl te i fAag description or label
or(Ratkamblughe s nstitutes Alsadhewnias SRHCET-P), 3-IAABU
fSadoskeleianiMG ingl,Sonl o Wediehgalsenaus ASME 38 more ot ariows

Nareosme (also’known as NSC-5366 asca ine, D-248 514
B P T N A R e TR e Aﬁ\‘%ﬁf)(‘l‘i ABSETE ??\"/\‘%e““al and user
S‘@ﬁﬁﬁl‘@ﬁfﬁ%‘l’%ﬁﬂﬁ@&i&%“&@éhf(ﬁé\kﬁ“d%‘“wﬂ%lﬂ’ieﬁ‘ﬂﬁ PR mﬁ%wa@ﬁ&t@ﬂ not limited
tolYnfirer sityoptv iradoedre savety| aoetomatesd <288026 ¢ uldpik)p 8Bbels listing contents
anMensatrabrinanecine talag: kRewnasiNSEHI8666)) Sl &ABctions will also typically be
inkfydoskeleton/Mt. Sinai School of Medicine) A- 204197 (Abbott), T-607

{0 Iég]a”k J@'h)oel léy Wn asal; %88 mt he coRlam 15718 l(étv%ntls ccl)Elltgxlﬁltp W I‘eO Ieggrq numbers
such as Desme %e eut ero esaet eeut ero soe euthero

or R P RBRd "irlﬁbekf‘é‘*rﬁstéésdsfa@df‘éafr%&&ddrﬁ? ‘hﬁ%ﬂ‘f&%ﬁa‘ﬁﬁ gabel can be
asPepild TS Meica) iIDUESTUAGA st edicaFDiaderidnielés fic container, e.g., as 2
pafied2® BE20A Alsh ottfyeNRI-2 358 «(iNerdus)ytaccalonolige i, FhdBaER2 dbrapeutic application.
THAMRNIS A 125 % LAbb el Diogostatin, (rRhamdahistin (alseknown

[O%ﬁo N%]QLrlg @é: %%Z MQ&%&%K@&%M %94189%{1!;?1@@%8%% %ﬁ!@i Mg %’8% dispenser

dezfgé ef: ec%n%)Bﬁl_é% f??iﬁ%ﬁoztegtf—?laﬁgi% o kgn?%pnéagﬁo%%%éﬁ Ar ilf%dzhgrcm The pack can for

exfﬂﬁﬂféPBﬁ@éf&?é%ﬁif?tﬁfOWéﬁﬁ)a @Sgﬁ%ﬂi"? f?éﬁféﬂ%ﬁ’“lﬁ"‘@é@f%e(?éH‘Eéffé’)“pa““"d by
SC-12983 (NCI), Resverastatin phosphate sodium, BPR-OY-007

- (National Health Research Institutes), and SSR-250411 (Sanofi). [003811
Where the subject is suffering from or at risk of suffering from a
thromboembolic disorder (e.g., stroke), the subject can be treated with an

irreversible Btk inhibitor compound in any combination with one or more 5
Nnther anti-thromboemhbnlic anente Evamnlec nf anti-thromhoembolie
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CS-747 (prasugrel, LY640315), ximelagatran, or BIBR 1048. 10
Kits/Articles of Manufacture [00382] For use in the therapeutic
applications described herein, kits and articles of manufacture are also
described herein. Such kits can include a carrier, package, or container

inthakil5 COMPAHDENAIZEM 1P FRRRIVEQRE.AF TIRIEHANAINEIS SUE R iated with the

con QJBS& }:rlil o?rrsi b]%pcg]btqg)}! IE!I( gdvgr%%lgn t %Qe%c%?e%gfla! rﬁs e) mgzg:uly q L%Q %rosglg ?pharmaccutlcais

separate elements to be used in a méthod descrlbed hereln Suitable
"‘”%H&‘fﬁ%‘rss" e a&T FOFBE A Bie e BSHIE AR SR E A (B g inistration.
SUPheedosniiners ecnne ho trdasrar? e d/ariety St ittt A S eR HE giassrafescription
drpdasti 6i[@0383] pidiecanticieS oberiams fagtirezproviceddperéirddentairmulated in a
cRpekagingrratatials:-rRackaging jRaielialsfomusep iR PRekaging:, and labeled for treatment
~Rharmaceuytical products are well known to those of skill in the art. See,

e.g., U.S. Patent Nos. 5,323,907, 5,052,558 and 5,033,252. Examples of

pharmaceutical packaging materials irehaples but are not limited to, blister
[opaasks, batiles)duibesinhalansnRiaps -hagss MalshCOMAINERESH SYKINGRSive, and do
nPOLES. &QQH%%}Q%F&@QW%?@r?ﬁﬁ?év?ro\@%i}m%ﬁg cArselested irmUation.. silied in

thagrt Capﬁ;%t?odf%n er i e‘:ecrotug'n rQlIerl]I!lslggl 1£:|eo 13815?@9@1t‘1r 18I0 S%tato swllgeet a)!{aaar'zy gl]; ublications cited

ormu 0 omp ounds an comp ositions provi ﬁereln alre
he&%ﬁ%@%‘f&%@&%ﬁiﬁé y {feﬁ‘?ﬁaﬁ? BrRFESEH 3?’112’?8? éerﬁva‘i&@&?&e 'YiSGrt8r o such
idesifietitioridiven Wowldrserefietisyeintibiioncor Bekeordmailsits Bikmgign on the internet can
caneaibEoror o uieraithexsyMpto msercoau se /e 38ifear examplilences the
atheaniaineris)canineideene.Rrmere compounds described herein,

e n;uc?nfal% '[Les;s%PcC%%D%%t'on or in combination with another agent as
disclosed herein. The contalner(s) 0 tlonall have a sterlle access Eort

Pregt i abie i °éo‘r“rt%|ﬁ"é}ﬁ“’ 2BE BRI AV aroU L Yaitish BLg R E A

9389ing a'staier prreeaslenpy 5 Wb@lﬂ’éﬁ’f‘rﬁé’mf@é%ﬁ%’ém@)e Biterrig os
digpticrialyeoatioprising: Aubrtpe D dVRith APsdehtifingptestription oidia) is added to
hRMINSIREti 006 elating dedits ddsginthewrethads. deseribee heteiho 100385} 1ation, the
;eéulgtaeﬂ& Méﬁuyomyam%gﬁe%wi Qe AdditeRAheeMRINGISN EAG b hloride is

diSk0 ve&’ﬁ‘?oﬁé @0 n )Vaa“o say o ura tegals, EIPFho%%J (39?”}% a‘&ﬁ’ééoaﬁé" qg]uuon and

concen rate rm, VlceS esirab ercial an
S*‘&Tﬁﬁ&d&&YB?%@%P&“%?H%UH‘%&“&&%W ed ﬁé?é‘i’ﬁ‘%éﬁ%?ﬁhlﬁbﬁ%%mﬁélé the
teppatien ratelial S iRcldae 2t nbt miieds 16T Bafers, Wiighits  miltepgdrochloride is
repeedlesiisyingeshcarrierspackaye rcontaineridiak ake/or tulielabelsand washed with
1. B§M]9Qlﬂt§1@1t§ HRNHOLIBSUMCHRAS R EIIES, @Hﬂeﬂ@ﬁl‘ﬁ@%ﬂ@ﬁﬁ%@t&%ﬁﬁ gives a semisolid
IS YEHENS, JQEW% ASELR NSy 9;“;851:54 WE @ Spdty)ghgaglyygxgxfr}c(lyded 35

o e R
dlféﬁ’érza*ﬁéirﬁt‘ﬁa?:ﬁ‘bﬂ‘ﬂﬁ’éﬁéw HFtéﬁt‘&f’r?éa %f“ff’obfﬁ‘@“éi’iﬁltdﬁ’ﬂébr ‘Ft%‘gﬁ?%{“l%iIBEF &y fprther use.
(0B 0 hssoGiatedaithtadcontaifreravheriitiBcros éntwithrreeorede pidotd jopd methanol
(ssafrjey dhat alse holds the°contringanSigopas ectpaakageinsetolotabe) can

sifeac e ndicals thatihe mptmt%@r%ntg B389 §07:2:SPRCHIG then 2 & of silica is

(agr?ép ei}%%'r%a?E;g“C%mﬂ]c br{-)rv\t}lert! Itlc %‘Q; ea\!asp%rlartl(%lgiaiftaec g)”‘{?ec 1%9191% .[qufz lT'v m ethyi acetate
e contents, s ch as in the methods d escrl ed herein. 40 [003

e AN BAHBSRASHIS™ i8S pHA A TR 5?1‘%E?“’&ﬁ"iésn%t%é‘ﬁdbét‘b‘%é%“éln“t‘é& (3x230
min. Seprabne Sionispravter- M@é“\ﬁﬂﬁﬁﬁecfﬁﬁl CHFAIT oA Oratiore dnmnadSegery-2-(4-
piformysteavitabning arebmpaasdididvided Heréin piTiied packscandfontogxd@mplgve 15.0 g of
a ©@Baig: paetal or plastic foil, such as a blister pack. The pack or dispenser

[nﬁls%\flfe can. Q@yaﬁopm@@%ﬁ%&&;ﬂ%ﬁh@mﬁ)g administeafion, E@tﬁoxy 2.4
r{) enser ¢ n also b g accompanie ith a ngtlce %ssgmat w

noxyphes )e hene 01% (S } are treal V\allb tlon 0 r?/ razu{ l|1 rate (1 1 el ano g 5 mL) and

container in rescr f#&a governmentalagen g regulatin

heﬁ‘f‘&ﬁﬁfﬁ%‘t‘ﬁ’?&{bﬂ%@? 6P%l8t’&ﬂﬁrﬂ%ﬂ drtitiehiRlOVh R ot ’P%’réfﬂéﬁﬁ%l%tfd solid is
coflpncovid Mash thevitigdpey ftthié: fornd BftRectingy foeuimarof-veterinéry
phachmipisty afianzo Basapanotiae foriexample, can be the labeling approved by

the U.S. Food and Drug Administration {g@r prescription 5 drugs, or the

approved product insert. Compositions containing a compound provided

herein formulated in a compatible pharmaceutical carrier can also be

prepared, placed in an appropriate container, and labeled for treatment of

an indicated condition.
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Examples 100388] The following specific and non-limiting examples are
to be construed as merely illustrative, and do 10 not limit the present
disclosure in any way whatsoever. Without further elaboration, it is
believed that one skilled in the art can, based on the description herein,

odtdige the. present.disclosuie o isfullsstaxtent. Al ﬂ%ﬁ@&ﬂﬁ)%ﬁ%‘& (300 mL) and

hea%ﬁedz%é?‘%?tr@g%ep}’gmﬁ? %@drp%ga%fﬁﬁ‘?ﬁx ‘Erérz‘«;tch% LG 0LH Wﬁ%r?aoo mL) is added.
reference is made to a URL or other such identifier or ad ress it Is

TR AT S0 at ShEh ehtieE <A EHARGE AR pATECET T e

Pherereriet Haragophet ahergeditut equivalent information can be found by

Esaapeln@theeibtemetReferchcotsretideyidthoesitblie 1bdmailaidility- diptberidin-1-

vipiHdic.-gissgminatign of such information. Example 1: Synthesis of

s&9Qmpounds Preparation of
4-Amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidine (Intermediate
2) 1003891 4- Amlno-i-(4 phenoxyphenyj yrazolo[3,4- d]pyrigﬂ@

(Intermediate 2) ig p! ed in International Pate

Publication No, WO 01/019829. Briefly, 4/phenoxybenzoic geid (48 g) is
added to 20 th' chlorifle {100 m L§ and heatedy er gentfe feflux for 1
hour. Thlonqc orideds removedﬁ\by distillation, the re&iifoﬂ,milssolved

in toluené“;\an VQIatlmterlal rembv%: 80C/20mbar. The résulting
acid chloritte is}j dissalved in toluene ( 00\mLyand tetrahydrof@ 35===
mL). Malononitrile (14.8 dg/is added an \% lution and stirre tﬁ)\
while adding d|£sopropylethylethylam|neé 7.9 g) in toluene (150mJ_) while
maintaining the” temperature below 0C. After 1 hour at 0C, the mixture is
stirred at 20@“8\‘7@?:‘?@?%?1’%%MWHF%WW@H?%P@WW@PB& filtration
and the filtratecewap dratédahoyaaa COTRRE residrelisdkEn; hptifi@ibryhe:
acetate andmwiashed withidl, 2kivisulpltrig. acid, then with brine and dried

[0@3’9%5 SO%%&HH@&%E‘%@P&J ation %ﬁ'&%ﬁ@h{%‘ﬁvﬁﬁ\é% Qaﬁ%ﬁ'nﬁ%ﬂ% Scheme 1. A detailed
residue whi ﬁ]treated wi aéltﬂe eth I acet te to give 4

111}Il_stiat d/e examg c0 r%xg(tlo congitio esn%\;f(n m rrluj:e t S é:lﬁcé bk W%‘I? it 1e|§18 (f &) {4-amino-3-
iRy THEIAE. 6&@@%&%@%& L ERY L S S

(988 ¢ian0-ZLhyeirékyotogd-Hrammxypiveny fetaneokst algreyidiromh B6lie, of polymer-
bantki glpisngutfigient yrpuie forfusiRereuse:d 3@ {639 mL of tetrahydrofuran (THF). tert-Butyl
3-dydrlAiGYENG2 AR 24 -Rhensyphany Dal heRe (38 R IhaeRlaRitilC.qditon of
dli{gw h)a%@%am& %p@'o@ )i RHEE MG b%t;gzcg% oS QMR overnight. The

diilsoprg amlne (52.5 mL followed
AT R AUMAUTARS L e RO TRE SRS g b T
g @ eHHY theoRe of Silitety Beastiafor @hi¥matography). The
[OB¥RN-rddsotation ($3evaperateddh wacud, theN 8SidudadissGiveldbinagdhiyls concentrated
toAcataternangidvashecwell withnvatasthenring,ydrhed @nck euapasaied. foliowed by

ac;r)h Qﬂ@ﬁ&%l@ﬁ%ﬁ%@@%t%@a@ g?ot;t}%!i %efh@gz’%% ?é?a(&ln-%gﬁfé%y@&ﬁé@% 3% by
w?tg%?alluglc%soclltr %?g?(%a]%%r\]m?f‘gg %?r%%%gveﬁgﬁc;ts\%ene é;vétha I\ga? e4 ca)md concentrated. Flash
e e e b iy 2 1.
NYR g8 drges it [0039:5H: 742, m, 2H; 7.1-7.2, m, 5H; 6.7-6.9, m, 1H; 6.1, m, 1H; 5.5-5.7, m, 1H;
4.1, IaDityarios? ariethoxy-2(4-phenoxyphenyhsthene (2239.g). and; 2.3. m, 1H; 2.1, m, 1H;
1.4, h-dicyang-2amethoxy-2-(4- phenoxyphenyl)ethene oil (15 g) are treated

with a solution of hydrazine hydrate (18 mL) in ethanol (25 mL) and 40

heated on the steambath for 1 hour. Ethanol (15 mL) is added followed by

water (10 mL). The precipitated solid is collected and washed with

ethanol:water (4:1) and then dried in air to give 3-amino-4-cyano-5-(4-

phenoxyphenyl)pyrazole as a pale orange solid. 69 [00392]

3-Amino-4-cyano-5-(4-phenoxyphenyl)pyrazole (29.5 g) is suspended in

formamide (300 mL) and heated under nitrogen at 180C for 4 hours. The

reaction mixture is cooled to 30 C and water (300 mL) is added. The solid

is collected, washed well with water, thep, with methanol and dried in air to

give of 4-amino-3-(4- phenoxyphenyl)-1I1-pyrazolo[3,4-d] pyri midine. 5

Example la: Synthesis of

1-(3-(4-anvno-3-(4-phenoxyphenyl)-IH-pyrazolo[3,4-d]pyrimidin-I-yl)piperid

in-I- yl)prop-2-en-1-one (Compound 4)




Scheme 1.0 00\ NH2 b NH2 NH -------- 2/IOHN~~NN~~NNHNN
N N HLNN NuO"1tNN 10100 2 34 Synthesis of compound 4; a)
polymer-bound triphenylphosphine (TPP), 10 diisopropyl
diazodicarboxylate (DIAD), tetrahydrofuran (THF); b) HCl/dioxane; then
Eﬁqyigvd eHlRkide HHgUAAm N (BEAMIRNI IR LG ampaUnis e itain-1-
SreIW ﬁg&y Eh%si ed (QXJBLL%‘Q{'&? the steps oultined in Scheme 1. A

etalled ustrative example of the reaction conditions shown in Scheme
1 is described for the synthesis of 1-(3- (4 a
(4 phenoxyphenyl) 1H- pyrazolo[3 4-d]p rinid
nd 4) 15 [00394] 101 mg of
4-amino-3- (4 phenoxyphenyl) IH-gYtazeto[3,4-d]pyrimidine and 330 mg of
polymer- bound triphenylphosphipe(}F h? (polymerlab) were mixed
together with 5 mL of tetrahydrofurar JHF). tent-Butyl
3-hydroxypiperidine-I-carboxylate &OO 2.0 equivalents) was added to
the mixture followed by the addition of@wgﬂyl diazodicarboxylate
(0.099 mL). The reaction mixture was stirfed at room temperature

ofR[IOhE, TG, [eaction, MIXIYG, Was filgle Jl%{earg%‘c’e JrQ%nQ RS 209 €.ived in

reaction mixture was concentrated an p r| ied
S PERSMADY R (HentAnerEiyF Seetie ¥linhMd %NA@ |r%termed|ate 3 (55
Exmgyd 00398 aritef métidtd-sriag By weas tredtd § withrd o 1 -sanyiget Inypiperidin-
1-gipxanzdof-dnh@iugmchdlien concentrated to dryness. The residue was
dissolved in dichloromethane and triet ylami .042 mL) was added
followed by acryl chloride (0.010 mL). The on was stopped after 2
hours. The reaction mixture was washeewith 5% by weight agqueous
citric acid and then with brine. TheNQIrg ¢ layer was dried with MgSO4,
and concentrated. Flash 25 chromatdgraphy (with CH2CI,/MeOH = 25/1)
gave 22 mg of compound 4 as a“\Nhg e 5olid. MS (M+1): 441.2; 'H- NMR
(400MHz): 8.26, s, 1H; 7.65, Iin, %hl; 82 in, 2H; 7.1-7.2, no, 5H; 6.7-6.9,
m, IH; 6.1, in, 1H; 5.5-5.7, in, 1H; 4.7, H; 4.54, in, 0.5H; 4.2, in, IH;
4.1,in, 0.5H; 3.7, in, 0.5H; 3.2, in, 1H; @*ﬁ 0.5H; 2.3, in, 1H; 2.1, in, 1H;
1.9,in, IH; 1.6, in, 1H. 70 Example Ib: SyntheSis of
[083¢7R)- 3 (e amiads 8t (duphied dk ypbermpipl kMdpyiazolof8dd-aipyaimidiribt-described for
10 EMbpiperidm«dxylprop;: Rremdipne (Gampound, 13)110: \43I§lti2 INNN LNO
ElQQﬁ@@l:ED%MQU?@%&@Q@Q%P@ﬁr"{@dﬁﬂ?ﬁ@%@rﬁ Q@Q{!ﬂ,ﬂmy@midin_i_

rocedur to that described in 5 Example la. EM (calc.): 440.2;
R L L E A

[06398] The synthesis of this compound was accomplished using a procedure analogous to that described for
15 Example 1a. EM (calc.): 426.18; MS (EST) m/e (M+1H)+: 427.2, (M-1H)-: 425.2.

71



Example Ic: Synthesis of

1-((S)-3-(4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-I-yl)pi

peridin- 1-yl)prop-2-en-l-one (Compound 14). NHZ NN NNCNO

[00397] The synthesis of compound 14 was accomplished using a
ERRGe LR RAnalogeusio-thakaascradidar A mxampie hds EMpealah-1-
if ff-Qa%mM?ﬁFﬁQ W§}(M+w% 0@43115 (M-1H)-: 439.2. Example Id:

ynthesis o
1-((S)-3-(4-amino-3-(4-phenoxyphenyl)- 1Ho|o[3,4-d]pyrimidin-1-
yhpyrrolidin-I-yl)prop-2-en-l-one (Compo fid 12). 0\0 NH2 NN N ONr O
[00398] The synthesis of this compou s accomplished using a
procedure analogous to that desc 15 Example 1a. EM (calc.):
426.18; MS (ESI) m/e (M+1H)+: A(M-1H)-: 425.2. 71 Example le:
Synthesis of ‘\ /ii\
1-((R)-3-(4-amino-3-(4- phenoxyphenyl) H-pyrazolo[3,4-d]pyrimidin-I-
yl)pyrrolidin-1-yl)prop-2-en-l-one (Compoynd 11). O\ NH2 N , LI-N'L (N'
~N O [00399] The synthesis of this compomas accompllshed using a
procedure analogous to that described for 8 Example la. EM (calc):
[0426). 18; MSs{ESHsoi/di{ Mmidd)d waRzcomBstahpleclfrSynthesigagfus to that described for
5 ehnfflsidsMide-amine-3adaphenegyphenyd)dbl-pyrazolo[3,4-d]pyrimidin-I-
%Qﬁ)ygp @?M@&C&%ﬁm%@@m%@@ %Q)n&y\;)penwﬁ%&lyxj\&%ﬁR‘-‘ﬂ}{\ygm:dmda

004 nthesis of tﬂﬁ compound was accomplished using a
yl)[n 88%311 acgn "}loggus {0 that escrlbed for 10 Example la. EM (calc.):

454 21; MS (ESI) m/e (M+1H)+: 455.1, (M 53.1. Example 1g:
Synthesis of

1-(3-(4-amino-3-(4-phenoxyphenyl)-1H
in-l- yl)sulfonylethene (Compound '8

zolo[3,4-d]pyrimidin-l-yl)piperid

[00400} The synthesis of this compound was accomplished using a procedure analogous to that described for
16 Example 1a. EM (calc.): 454.21; MS (ESI) m/e (M+1H)+: 455.1, (M-1H)-: 453.1.

Example 1g: Synthesis of 1-(3-(4-amiro-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-i-

vi)sullfonylethene (Compound 6).

Fo

100401} The synthesis of compound & was accomplished using a procedure analogous to that described for

15 Example 1a. EM (calc.): 476.16; MS (ESI) m/e (M-+1H)": 478.0, (M-1H): 475.3.
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O\0 NH2 N N N NOS, [00401] The synthesis of compound 6 was
accomplished using a procedure analogous to that described for 15
Example 1la. EM (calc.): 476.16; MS (ESI) m/e (M+IH)": 478.0, (M-1H):
475.3. 72 Example 1h: Synthesis of
Edabdr{ 4nasyiiged-(f1RRenmyp e nybeddyPhaanol al3 A ipprira]fiRndid) Riggkberidin-1-
i RrOR: SR oRes{ Compound 8). O\ NH2 N N N tN O [00402]

he synthesis of compound 8 was accomplished using a procedure
analogous to that described for 5 Exampl j@m (talc.): 438.18; MS
X

(ESI) m/e (M'1H)": 439.2, (M-1H)-: 437.2. le li: Synthesis of
pyrazolo[3,4-d]pyrimidin-1-yl)pi
peridin- 1-yl)-4-(dimethylamino)but¥®2en=one (Compound 15). O\ 0 NH2
NNN NN NO [00403] The sw 1§ of compound 15 was
accomplished using a procedure#a,ga\il@g%us to that described for 10
Example la. EM (tale.): 497.25; MS (ESHh-m/e (M+1H) : 498.4, M-1H)-:
496. Example 2: Btk in vitro Inhibitory ctivxi‘;«[%404] The Btk IC50s of
compounds disclosed herein was determinedgn both an acellular kinase

oRBRRY AnID 8 lé@%ﬁqﬁﬂ%tg}(%la@cﬁﬁm{q&ﬁ BGRAPAGED SR Arived or
descr | W, nea using a
Exs g %‘?ﬁeécfmor%%c%en%@?% Kinage agliylly wap deter g

e-reso sonance’'energ tran fer (TR- 15 FRET)
E’fﬁ‘éﬁfd&cﬁwvswrééﬁh%?ﬁéﬁ@wér@ ﬂ%ﬁ*f?i%‘é*‘dm Hirpgetn Vol rrdrbting yDpiperidin-
1- M&mgi%ﬂw@mmmwatégnemnaw@h@me inhibitor, ATP (at the K,,, for
the kinase), and 1 tM peptide substrate (Bt
AVLESEEELYSSARQ-NH2) were inculyated fn a reaction buffer
composed of 20 mM Tris, 50 mM N MgCI2 (5-25 mM depending on
the kinase), MnC1, (0-10 mM), 1,ii- TT, 0.1 mM EDTA, 0.01% bovine
serum albumin, 0.005% Tween: 0, 4nd 10% DMSO at pH 7.4 for one
hour. The reaction was quenc edi b)hthe addition of 1.2 20 equivalents of
EDTA (relative to divalent CatIOI‘l'N) in"25 L of Ix Lance buffer (Perkin-Elmer).
Streptavidin-APC (Perkin-Elmer) a - TyrIOO antibody
(Perkin-Elmer) in Ix Lance buffer we d in a 25 L volume to give
final concentrations of 100 nM and 2.5 nM, respectlvely, and the mixture

0483 alloWwed g srie olrarr s dhess accomphshed using a procedure analogous 1o that described for
Example la. EM (calc.): 497.25; MS (ESI) m/e {M-+1H)": 498.4, M-1H): 496.

Example 2: Btk in vitro Inhibitory Activity

106404) The Btk ICss of compounds disclosed herein was determined in both an aceliular kinase assay and in a
cellular functional assay of BCR-induced calcium flux as described below.

{00405} Btk kinase activity was determined using a time-resolved fluorescence resonance energy transfer (TR~
FRET) methodology. Measurements were performed in a reaction volume of 50 pL using 96-well assay plates.
Kinase enzyme, inhibitor, ATP (at the K, for the kinase), and 1 pM pepiide substrate (Biotin-
AVLESEEELYSSARQ-NH,) were incubated in a reaction buffer composed of 20 mM Tris, 30 mM NaCl, MgCh,
{5-25 mM depending on the kinase), MnCl; (0-10 mM), 1 mM DTT, 0.1 mM EDTA, 0.01% bovine serum albumin,
0.005% Tween-20, and 10% DMSO at pH 7.4 for one hour. The reaction was quenched by the addition of 1.2
equivalents of EDTA (relative to divalent cation) in 25 i of 1x Lance buffer (Perkin-Elmer). Streptavidin-APC
{Perkin-Elmer) and Eu-labeled p-Tyr100 antibody (Perkin-Elmer) in 1x Lance buffer were added inn a 25 pl. volume
to give final concentrations of 100 nM and 2.5 nM, respectively, and the mixture was allowed to incubate for one
hour. The TR-FRET signal was measured on a multimode plate reader with an excitation wavelength (A5, of 330
nim and detection wavelengths {hpy) of 615 and 665 nm. Activity was determined by the ratio of the fluorescence at
665 nm to that at 615 nm. For each compound, enzyme activity was measured at various concentrations of
compournd. Negative control reactions were performed in the absence of inhibitor in replicates of six, and two no-

enzyme controls were used fo determine baseline fluorescence levels. Inhibition constants, Ki{app), were obtained
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hour. The TR-FRET signal was measured on a multimode plate reader

with an excitation wavelength (k,,) of 330 nm and detection wavelengths

(KEr) of 615 and 665 nm. Activity was determined by the ratio of the
fluorescence at 25 665 nm to that at 615 nm. For each compound,
ufRZNOAGH wikwAR Measuredmtvarious sencartalions of WeRMRAMAG.cording to the
e(ma%ggtive control reactions were performed in the absence of inhibitor in

4E)I|cates of six, aKng eglgo enzym;}i controls were used to determine

B8<line quor@scie & Sortants, K: (app), were obtained
(94 TsingFtha fegram BATHK (Kitgmic & 31! G%W]tﬁnél“%mchem
(02816514 5-30)¢ 1@ 50 IWweresobiamd caccordingdomthe dipatiom [00406)hEH0 imaging
plaKiENPI(EHEATRIK) s AT © Heh:ail; {0040 7]sFanall kinases oAl Rlmos cells
(}‘lﬁ" GeTlE Rf@[tik;lwcﬁjm stée@M}t@fﬂgt[‘Jﬁ%&J RS (Tn@t%mga’gﬁgdgﬁ!g%&s%low serum
ﬂé{gnrzea gp%l%?(;ma %eg Q ?&acgﬁqmégig(} grforrrhem Gg wel e)§§t% a 1 d% to4be assayed were

uorometrie Ima late 0 ecular Devi es ac 9
dlﬁﬁ%ﬁﬂf&&%?&ﬂmﬁm& [BFS ™) H%?f&rm Jetiveny S%Wm&ﬁ‘ﬁé%?&%ﬂ% PRPECY 1M (=t
diiRPIPTAEUM Sstipisieitiarteds With 109 FB'S privitbgen PNEF wershuign was 0.01%)
agingviesplateTdinrtew Seninmedivin at approfimaialy® X d35:0ells pedtive dye (from
thd 0Qdpet wellin ﬂ&@nﬂﬂ@@w@@ﬂ%@&&%@glgﬁd@&ﬁ%ﬁdﬂ%rﬁdmonm hour. The
co%ﬁ&ﬁh’ggtya LQ[M§ Qa Q‘!’IIIQJIEQ§ erqﬁllyégg aIIQE |ﬂ1‘ﬁ4a§‘?5§%m§@ H{(ﬂ.lé/@n ]G'a%l(son ImmﬁnoResearch)

concentratlons ran mg from O to 10 pM (at a 10 dilution factor of 0.3

an& feai_d S th ea%taho& d énfﬁ %nE’a déagéamt Sné Ay ﬁéﬂﬁﬁﬁoﬁﬁg . The refative fluorescence

m&fdﬁé@h%ﬂ?@ﬁ?wafgror@m%)i Aherihenbaied s defecringsypercular devices).

TabUb atery fbrolerbournifierwandepd00 | of a calcium-sensitive dye (from
the Calcium 3 assay kit, Molecular Devices) added to each well and
incubated for an additional hour. The co treated cells were
stimulated with a goat anti-human IgM an{ibody (80ug/ml; Jackson
ImmunoResearch) and read in theyFl tion 11384 using a 7,E, =
485nm and 7,.a" = 538nm for 200 sec nds. The relative fluorescence 15
unit (RFU) and the IC50 were red org edl\and analyzed using a built-in
SoflMax program (Molecular dewd‘és) N\Table 2: Assay data for
representative compounds O\0 NH2R __ xN NN R Compound No. R

Btk 1o Bamos Cell Ca klux ICSO (nM) 48.52, N O 5 2088 Cell Ca Frux

ONEO 605292 nN 70.589 6CI0 74 ICs) (nM)
4 5 (.72 10
N\”/\
(@]
5 '"TN 20 89
Cha
E/\/
6 “’;W 0.52 92
E\/N\ /\
O/S\\O
7 o 0.58 9

¢
P
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Compound No. R Btk IC50 (nM) Ramos Cell Ca Flux IC, (nM) 8 0.72 9
6NO 9C3.648 JO~ 100.583 HN\O 11 N1.624 O121.990 CN~
O 13<0.510 NO 14147 CNO 152536 N\NiO1 [00409] Two lines
of evidence demonstrated irreversible inhibition of Btk by these
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Two Ines of evidence demonstrated frreversible inhibition of Btk by these compounds. First, after

recombinant Btk was pretreated with compounds, its activity was not recovered by repeat washing with inhibitor-

free medium (see, e.g., J. B. Smaill, et al., J. Med. Chem. 1999, 42, 1803). Second, a major mass peak was observed

by mass spectrometry corresponding to the molecutar weight of a 1:1 covalent complex between compound 4 and

Btk (Compound 4: 440 Da, recombinant Btk kinase domain: 33,487 Da; Complex: expected 33,927 Da, observed
33,927 Da).
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Example 3: Inhibition of Btk [004121 We further characterized the
properties of these compounds by assaying a number of cellular
biochemical and functional endpoints. In particular, we sought to assess
the selectivity of these compounds for 15 inhibition of Btk versus the
[elasely r@lﬁﬁ@@oﬂﬁ@l&i@a‘@j ﬂ@ﬁ@%dﬁ&klnk}%ﬁerm&l&m‘ma@mung} ﬁtgpi'fl latedh-nanomolar to

SIE%T%%Q%%%L% r;g mg'r?n%lgelur!!lgc?)dth% &}‘Egg 50%1:1%6?1?39116099 a” flux as ay ranged {rom
orylation of PLC-yl; Lyn and Syk-dependent phospho ation of

tyrosme 551 on Btk; and BCR-activated calcium flux. We also measured
lWéléﬁec?HOEomﬁauﬁ&%tHﬁemézf Mghrs! saseiprarr Tiesficlineyl RFRreR.E ek
praprdchiknidelteridti B kiare ineguiied Yo Ficéldecepiormedibted Catufl uxihAgnyl group
dshawnpbicdablendy conpauwat 4, exhibitedssigniicaptseleciivitys ioesBikbiNrelates 1o the

re@@g& |§£c§§]§ﬁ¥:§y tﬁ’JlHoJQMﬁHL’&H I@Lﬁg 89115@98% \9%“?2@9% BQHQQ‘O%}:} gamed back some

po ency ctoen pzma tQ Q’] tP ﬁ? oﬂlg;lg fe!_a a7g'tfmv%gr}i tlsvgg_]sci)%pn ug%ll ompoun% 10 was

Lyn'an e ende osp oryl atio ffy?osme
aﬁﬁ% %f?é%&?&t?ﬁélg‘f&@r fressr s mshffﬁﬁ{‘igmeamﬁaﬁﬁwl@ﬁﬁmgoa Finally, R
coBgmieidvacieetivity avaieh Brichmd tyrler Sykdrrtisiscmgtntipn by two sets of
ergampoti(id 4. wasd 1B-foldt) less active ininhibiting Ca> flux than in Ramos
ECAHS. SURRBLEND.fRa.expected selectivity for B versus T cells. -Table 3.

{O%HPlar %%%Yh%ﬁ%i&&&@ﬂ%&%@f&&%% LB %polugg b%)égayBl;;k zp num%epof 896}2.1‘

Flux Jurkat Ca Flux (nM) (n
B B e %Z@Wra@auﬂds o
mbj@%f@&fﬁﬁ&ﬁfm Aot treaet REFR SFsTaT&Rh it 10023 THE!HY Vil ated Ramos cells (2
hafiicBey dhoompoundsikwasngvaluaige ikdomoase m ogebaf sheupaatoighosphorylation
ofafthitis s Arthitis awasindueed indkallhic Wicabyadministiation Qfmpouné 4 on Jurkat
ceﬁmqﬁl%ﬁ%@l %ﬁymﬂtg&@m&' BQ%QM%?&QW%HQ@&% 2rt 9?%0@'31%@9@ Pema flux. As

163 7-1837. 30 [00414] Femae Balb
shrqr\]azr(l: é} v%egre%r%)?f’eglev 4| tthq-itét(fjd f](':an f 8ﬁ:tmt Cf8rn Br% ceg?)l% alyts nl.anIg gg stimulated

Regpsirgiencomtrarehiatiiy o Eiﬁipbnéiﬁtﬂ"& P ELEIRYG ot L PS Al HpaYitsitsaiLyn and
Syeridpayedt [Cophpgand ¢ ywasnadmisniste red iaralyd ifo@ weakly (ICs, > 7.5 :M). Thus,
comgtinvleelhiose-based @QH%@%%PQ&%MLI@W@MQQ@FM% wng&qd%%s 11-fold
ie@gékrg 19 rllqﬁﬁ): %lgaﬁtﬁutlpgnqp RDn%ys gellghsn? l‘#&g'pmg tzfl yexpecp é qectwatmi%%s\ferqusq” cells.

collected at 0.5 and 2 hours post dose of compound 4 administration on
Y. ddiisead.ahled)..Jhg.serum concentrations of compound 4 were

cgpantieed Dy LCAYIS/M pynFwenty ks iInours,post, 85 JoRendevelBudl  Turkat Ca Flux®
compduvit 4 wepd below¥he |levelifiquantitatior) 76 TableidDose and (M)

Ilme Iaepnendenﬁe of Compound 4ﬁoncentram@ in Plasrr@()g;)@ne M) gue6

(S O 0502500019 3201350059 i 1005063500532
Eﬁrﬁﬂ@@ 190t Cobpbubd Hid Beat rheumatoid arthritis
[00413}) The in vivo efficacy of compound 4 was evaluated in a mouse model of rheumatoid arthitis. Arthritis

was induced in Balb/c mice by administration of anti-collagen antibodies and lipopalysaccharide (1LPS). See
Nandakumar ef al. (2003), Am. J. Pathol. 163:1827-1837.

[00414] Female Balb/c mice were treated with 100 mg/kg of Chemicon mAb cocktail to Type II collagen
intravenously on Day G and 1.25 mg/kg of LPS intraperitoneally on Day 1. Compound 4 was administered orally in
a methylcellulose-based aqueous suspension formulation at 1, 3, 10 and 30 mg/kg once daily starting on Day 2
through Day 12, Bleod samples were collected at 0.5 and 2 hours post dose of compound 4 administration on Day
12 {see Table 4). The serum concentrations of compound 4 were quantified by LC/MS/MS, Twenty four hours post

dose, levels of compound 4 were below the level of quantitation.
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302 1.10 0.19 [00415] Inhibition of arthritis by compound 4 was

dose-dependent, with a maximum effect (>95% inhibition) at dose levels

of 10 and 30 mg/kg. The plasma concentrations of compound 4 that

induced this maximum effect were in the 0.6-1.7 M range at T,9, r (2 hr)
Taanrd.dickaot met&d)@etiﬁrﬁbl&t&iﬂﬁdlﬁa highdevelsdfarr2dnaiours to achieve 5
efficac WhICh IS not surprisin for an irreversible inhibitatoB&ges on

Dos g % C 1 ctmgl 1me(()a .- Y M

seqUShEEARANSis and RoIeaUIar Todeling,the TrgyeTsible rhibitorsy,

d acerbaod. harain.ara-nropnaca d.to.form g\lﬁlr\nf hand \All"‘l’\ v 421 Af
GOt U TTETEITTart-propostuty FMM-a-EovVaehnR oy S —ru.GOlS3

Btk (e.g., the Michael reaction acceptor partion oﬁ%e compaunds

described herein react with the Cys 481 residue dtBtR). Based on 20200

sequence hgmology ahalysis (Figure 1), the compgiifids presented Heiéin

are also expected to act as irreversible InNibitors o Nases having adsys

4FJ. ulad IIUIIIUIUQUUD [ yDLCiIIC lg:giuuc DUt LU UiIIUOI(%gCID;UIy VVILh kllm@g‘——-‘—

having 10 aldifferent amino-acid-at the 481 position within a ¢ af:—’tl\/flr‘

damain sequence that/is otherw%e homolagous to fﬂ%\t of Bik. See 1?:?

the sequenggs listed in Figure 1-See also the seqitéhce alignments bf>
tyrosine kinases (TK) published 20n the world widelweb at 0.19

ase.com/huinan/kinome/piiytogetiy.htmt. Exampie 5 inhibition of Mast

1"8?éﬁ1 DedPARIHY A {60 Poj PR &‘“ﬁé"aﬁ%ﬁtt&eﬂ ff@Péﬁ’ttéﬁ%‘Htoﬁ‘iﬁt%t‘)‘éét fghibition)

2t groiaNdeRd dan ditinem e presenee ety i g nd #3hg et 18 <ffect

Weﬁgﬂmﬂt@@ﬁ JGelisngera incubatedaitht gk 1o ilthsésfﬁﬁl‘[c&-adﬁyﬁlaﬁﬁ ftheMnhours to achieve

etﬁeer@ntﬂ@uq& W%J?ﬁg%@%rr@%&ﬁ@cs%ljﬁ%mﬁa\éwBn@ﬁﬂetggangﬁgr@a@ Hlétﬂéaﬁr modeling,

thglrr%'\pegm e tnh ?tlsggdesc% E Epllglg”g%r% as%é(f (r:rr9 mgvaH‘;ntq) 9 Wﬂ%?y of Btk (e.g., the
é{}é e Ca++ 1onopbore ionomycin and di

de ranulation induce

Mgﬁ%&’t@éé’ff}\ﬁgﬁﬂﬁwg? TRETES W&t&ﬁtﬁ? hgﬁfemﬁ%té’ﬁg) b 6%‘%‘?8{1213 [§5E%). Based
TSSO PIVIEY degrariliatioh [Es sotrrarndO0°rraist hrsTar oA osiptsied to act as imeversible
ingompotinds:cdescrbats Hareintoan e sedifordhedreatmentetrsibly with kinases having
a diflaammake Ein&j:its%é’lggﬂspogﬂﬁb@ﬁlﬁ§uamﬂlc%%%@m@eah£ Rafnace h@iﬁﬁj)gous to that of
B&:%Q %%S'EQQ&anQQ‘}l[Z& ﬁ@&qn{t@@étﬁ%%ti&%% @%Qn@ﬁl%‘f\{ﬁgﬁnpﬁ%ﬁg 128} published

nd of Form for stratlv urposes; any of the
""”V\imrr‘lV SOUN rgs o%é'i‘tn)}”g?ergormu 6@2 ?&“j“?'%% faw ) can be used in such
N ‘__ 20 !_‘ .

O h Hiple 6a: Parenteral Composition 25
lOP@OﬁlS 1%@@?}%@@*}%\%@?@? pharrateuticatesompasitiothspitsiote fOme/ml IL-3,
scagministrationy/by s0je cionykQe-thgeofvia: Water-aati blesaliola cempatiidyas induced
bﬂtfpﬁntttt@“tft)ate disselyedind? Mma@aaqsmmm%@;mmggé& BRk R h Aot i
Stenlgtonatltlt tted, by‘%hn'@&!ﬁﬁ%n@g&%%&%[%gg dn c{% not gsqtg& vtnbglftg qsndgtgllttaﬁglcgby Alamar
or administration by | A&ectlon Examp 6b: Oral Composition’[00419] To
BlRtapaie IPhAimARSt e ROMmpTEMD ﬁ“f’&? STArYLTRER 280 Bl o gpounds described
he&’dtﬁﬁﬁlﬁﬁé?‘bﬁ‘ﬁbtﬁf@t‘&%%ﬁ@%?%@?ﬁﬁﬁ FSoehieRstarch. The mixture
2 by (Rh ke ighmpaitosage unit for, such as a hard gelatin
o@ﬁpgule méu&hbbstwaa&tetf@rbeml SEPIRISHAHON & EXABIPIERE! (A) for illustrative

pu%‘d@irhgy Qil tgb&q‘ﬂ)!ﬂﬂéggg@ ogp% IHQ 3&9 %)29](5&@%[{@5? 11?‘91101@ pharmaceutical

Phal harmaceutical composition for buccal delivery, such as a hard lozenge,
el ‘'mg of a compound of Formula (A), with 420 mg of powdered
Exarg ke e ity re it of light corn syrup, 2.4 mL distilled water, and
0@ mLTmirrestragenFherriktoraitsl gemiytioented and poisretbimtoigsction, 100 mg of
a waelddo-fosm d dozenge suiabie.540k ivctal admsistiationskxamphe 6d.of0.9%
sdnbalation. GomRrasiion Q42 Jesrepare-a Rhamacariicakeanpasition
Ejgnrugmgj%tl%tg’%jbve% 20 mg of a compound of Formula (A) is mixed with

0941 0 mg o an I}/drou}e CItI’ICtaCId and 100 mL log 9 .9% %odlum chloride |
08 ttion. RS AR e EB B PTE e A TRt T E&IR BRF Ot cSLRRvle () s

mlagdaﬂﬁbmw%ﬁ Wkﬁh&%ﬁtﬁﬁefeﬁﬂrﬁ%@f&m orehifiFiHEst P such as a hard gelatin

capsule, which is suitable for oral administration.
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10 Example 6e: Rectal Gel Composition [00422] To prepare a
pharmaceutical composition for rectal delivery, 100 mg of a compound of
Formula (A) is mixed with 2.5 g of methylcelluose (1500 mPa), 100 mg of
methylparapen, 5 g of glycerin and 100 mL of purified water. The
EXesplling gekipisiwe s thepncammesaled into rectal delivery units, such as

{OﬁyfmgesTX\?jéggeaarﬁlé}ﬁg&m@alfc%[n g&&%‘l) ?oq MQQH&UQQ s&'% E %m(ﬂ %egge mix 100 mg ofa
col Qllm Ormuﬁ? CS osm [90{&23 Jo gﬁ[gare a pharmaceutlcal toplcaf el

mMixe O ml of hight corg svru mkL distilled
mpos mpoun ofmata’ |s mixed. With"1.95"
Wafmifﬂr%%‘a?dwi %@ﬁﬁu@@ TR S @FWBBVF@%@@I‘W@‘F R ARPIGP EPRAfFgNee suitable
forbyristateianad@0 mL of purified alcohol USP. The resulting gel mixture is

Ethendacovperated mieeantainers, such as tubes, which are suitable for
{Otﬂ@i?] adm lﬁ%&ﬁ@ﬁ9&@&@%@!@%0@%9@%@4{@&&9&“%& R Q&%U% of Formula
(A[)Q%%él TR.RESRAE % Po%mf%eé%é'c%' 1%9”‘%%‘%]29&5&!%% ?Q’Pé’ Ittlogfhe ixture is

mg of a comp ound of Formu a IS mixed wit fh fin 100 mL'
Y GO AR GRS Uit 0PTSRS Fhe PR ok
Expiplde fetibrriternstiated into ophthalmic delivery units, such as eye
ke cortaimers; awhichaare guitalpteifor fophtilaimic:administrat@mo@d of Formula (A) is
m{QQ42B} i isundersinge: thﬁmm&pml&&ﬁmgﬁm@g@BE%quw iR of purified
wggr@!{é @gﬁt@ %l%g@g\{%ﬁj[ RQ%@%Q&W% %HQ HQ@J@WAQSU&W st\/l%%E wfsnc% Ceim: suitable

. cha s.in I| t thereof will be suggested to persons skilled in the art an
of rect mnstr

are o e inc uaed within the spirit and purview of this application and

Exquuied O triscAPpdaed€rdims. All publications, patents, and patent
0gg3plicatibneravited Heveiprdie! erebsclncaurpiiatd vy réferemeenirviRginula (A) is mixed
wigntitepyofoydadk puspo sesost S WHH AT Sy ChAIMEDISL Ari A pouad-Qfid 100 mL of
qu@mm&Q;)sbammqmﬁgsgm&%@ s W Ao NHR M NARRer BL R QLA ) are
wraherein: L. CHz 0. NH or 5; Ar is a substituted or unsubstituted aryl, or a

aple
susbstltupte d or unsubstituted heteroaryl; Y is an optionally substituted

gl s SRttt 4RI SREPAREA” heteroalkyl, cycloalkyl, heterocycloalkyl,

[UW] and ﬁ@f@?&é’fgﬂl‘mf@czlﬁ’ga@?ﬂ'@?]0@{9@)“{‘@{@%9’@9(}(@(&@? @(g%d of Formula (A) is
mi@& (@Y, UV NaCimn Ereniisbuoifi2i RigrantifRsdargindapandefitly. selectethg isotonic

so i iSIRe NPokhoridS RSt aeiCaeGAraliky, %@ﬁ&ét%pgoﬁ%ég(%ich are suitable for
opHBSHRSHHed &.sC4heteroalkyl, substituted Ct- C4heteroaiky|

obAsHbst uted C3- % cloalkyl, su stltlg\ed C3-C4c %%oalk
[ unsﬂbsnﬁﬁ élrad% t&f) ereo %BC eq embo Jrsnﬁrtl)tss ﬁscte ein are for illustrative purposes only

a“&%ﬁéﬁé?&%%%@fﬂm}saf Cf%lﬁsz“&rﬁ&t@%%ﬂ EDyetREr O bYid REerjand are to be
indyfsd tititfie chomwitinsulostitigted @s-CAiiigh odbstitutt: eremstbstitutétbublications,
pa@eCiieternalioybaCns Goalkexyatl:§ rasaliedar apatoy i substittdie o purposes.

unsubstituted C3-C6cycloalkyl, substituted or unsubstituted aryl,

substituted or unsubstituted C2-Ceheterocycloalkyl, substituted or

unsubstituted
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heteroaryl, C,-C4alkyl(aryl), Ci-C4alkyl(heteroaryl),
C,-C4alkyl(C3-Cscycloalkyl), or C,-C4alkyl(C2- 20 CSheterocycloalkyl);
and pharmaceutically active metabolites, or pharmaceutically acceptable
solvates, pharmaceutically acceptable salts, or pharmaceutically
acceptable prodrugs thereof. 2. The compound of Claim 1, wherein L, is
O. 3. The compound of Claim 2, wherein Ar is phenyl. 25 4. The

g3, wherein: Zis C(am), NHC(=0), or S(=0)2. 5. The
compound of Claim 4, wherein: each of R7 and Rs is H; or R7 and Rs
taken t gether form a bond. 30 6. The compound of Claim 5, wherein: R6
i H, sbeTrRRE 8F Ssratn @R BRI, substituted or unsubstituted
C,-C4heteroalkyl, C,- Csalkoxyalkyl, C,-Cettkylaminoalkyl,
C,-C4allyl(aryl), C,-C4alkyl(heteroarylyy TxC4alkyl(C3- Cscycloalkyl), or
C,- C4a|kyI(CrCsheterocycIoaIIcyNHZ ompound of Claim 6, wherein:
79Y is a4, 5-, 6-, or 7-memebe d cycloalkyl ring; or Y is a4, 5-, 6-, or
7-membered heterocycloallyl g 3. Ayvcompound selected from among
1-(3-(4-amino-3-(4phenoxypheny-Tt pyraaolo[3 4-d]pyrixnidin-l-yl)pipeti
din-l-yl)prop-2-en-lI-one (Compound 54);
(B)-1-(3-(4amino-3-(4-pheaoxyphenyl)-| oyra IcQ)"Io[S,4d]pyrimidin-|-yl)pipe
ridin-I-ypbut-2-en-lI-one (Compound's);
1-(3-(4-arnino-3-(4-phenoxyphenyl)-1H %yrazol&[?MpW}mldm [-yl)piperi
#herdie-yt)sulfonylethene (Compound 6);
1-(3{4damineHE3 ¢Aphesoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-I-y1)piperidi
2 (}1 %L)ﬁfﬁﬁsﬂbymm&@% zi; S“ZEZE?“ ér um&x}lbsututed hcteriaxyl

YA Gndridnnhenaey BY pi3dadlovimidi

ylpiperidigs1 -y REeps2;6n-| I?chrallglp(Compound 9)’£ it oy, heterocylosty

N-((Is.45)4: J&%Et”é?%% p%xmﬁgzﬁg%m gﬁg(g%ii&e%mmz

d]pyri dln- - c x om o
1]?()/R)I'%7 _}m%o% n% noxy enyzl TﬁH’ unsubshmted Cy-C, alkyl, substituted C,;-Calkyl,

pyrazolo[émlfu TPy d' e}’g OIRGHES Gnpiisisreieyr-Iebesitesd oty tpatiol

|t) 1- ((S)- k %%Cg unsubstituted C,-Ceheterocycloalkyl, and substituted C,-
phenoxypﬁ@ﬁﬂ?%f‘?”ﬁ?ﬁ‘a‘folo[s 4d]pynmidin-l-yl)pysolidin-I-yt)prop-2-ea-I-o
ne (CAimfrdfiadhieR yoet¢FRYrB{ Hond; .
aminoR3 A pherioedpinenyldhiddnrasiin] SiaipyimidiBsipiperidiodau, c,-
prop-2-enckaiaeytEanpoungidadpatioyl, substituted or unsubstituted Cy-Cyoycloalkyl, substituted or
8(5) |3 (Slaﬁiﬂﬂﬁﬁqégﬂl&mw@Mﬂﬂﬁ%@%&ﬂlmﬂg@ktkMQQMbmmmd
IN- I-yl) DHARr 1'@4&;1 Q ég):raiyﬂ -Cac a -Cqa =
(E)-1-(3-(d; Amings=3; g}iﬂ%@(%ﬁﬂ%H pyrazol ?),lki’l‘ﬁip?r?’rﬁ?d?ﬁy‘f 2yl Sfpc“ A

eridin- if g_tog or 5) 9. A
pharm%%%icgi%%wo%ltiﬁ%%%mt&ﬁs|n%rg “I% dpeutic ém §ORE AR RREifAly accoptable

of a compoun o aim &, ~anc: Lﬁc"élly acceptable excipient. -
10 An mh‘bmf’e ro%lfﬁ%]kl‘ﬁlﬁ?é“&oﬁ%nsmg a Bruton's tyrosine kinase, a
*Burton's t%?ﬁ’@'yﬂfﬁé%‘é hahrBibgT BPewa Btk tyrosine kinase cysteine
*homoithy EFEREMHrizipittsraving the structure: WAS NH, INS N N
Y~, RZ s C(=0), NHC(=0), or S(=O}x.
S. The compound of Claim 4, wherein:
each of Ry and Ry is H; or
Ry and Ry taken fogether forrn a bond.

6. The compound of Claim 5, wherein:

R is H, substituted or unsubsrituted C-Calkyl, substituted or unsubstituted C-Cjheteroalkyl, C-
Cealkoxyalkyl, C;-Cyalkylaminoalkyl, Ci-Caalkyl(aryl), Cy-Cyatkylheteroaryl), C;-Chalkyl(Cs-
Ceeycloalkyl), or C;-C,alkyl{ C-Csheterocycloalky).

7. The compound of Claim 6, wherein:
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5 FOEMBQ-@k)—M@E%%ﬂBﬂO@%IPH%MA&O ﬁJ} iﬂﬁ'ﬁg— e{ pIper:

e Rr Rst,, wherein """ indicates the point of attachment between the

inhibitor and the tyrosine kinase. it. The inhibited tyrosine kinase of Claim

10, wherein the imbitor is covalently bound to a cysteine residue on the

tyrosine kinase. 25 12. A method for treating an autoimmune disease

comprising comprising administering to a subject in need thereof a

composition containing a therapeutically effective amount of a compound

that forms 00\ |enéhondwith feysjsing sidechain of a Bruton's

tyrosine kinase, 53 Srtonsiwasinginags hamolog, or a Btk tyrosine

kingse CysteiRf-AaRale8ortambpe Mmethod of Claim 12, wherein the

co m@&%@@%&@%@%&@@ﬁﬁﬁgﬁﬁ 4&%}‘1‘@1& N;Ha N: lzygljpﬁg Bﬁnc (Compourd

un&%g@ggpza(gy @%gagqi tlsiwe11= 0 %jsubsy efoar 5@% Zéerz];-l-one

din-1-
op snﬁ: le%%:ne litsited graup selected from a amon eter RV, T
o T
it é[}e Aty 'eTe&?e F@"ﬁ)’irrl"i‘3 CHLSLREN (ﬁ“ﬁ?ﬁﬁ’éf ftﬂ%@@“@’ﬂ'&ﬁ@’fm"hﬁ““

su ggﬁmfed' ‘chk hﬁ?ﬁ helipSHitREaie: 2?%?9‘?”6%??@3%%{‘&’&@8‘“}”*
BTt Y De e S Ty St Kt -(-emino-3-(a-
cf*ﬁ%‘é?éf&%% PG R P R T SRR R eGP (- 3-(4-
6%%?6%@“8%%?%%@#@%@?@%@?% A BBTeL R el (Gompound 13; 1-
subSrttterr- ttistrshpteic Hewmisih siipstrisied Oramsastipted-ca-1-one

15 CilEamert bHirsA (Bil-CEurbrydtkslicrepbarair ARSI G b lphiRidin- 1-yDpiperidin- -y)-4-

suffsttiniatierihdabstira Eeeyme By cloalkyl, substituted or unsubstituted

15%aryl, UieTharRet-e FumstiirstuEC i Goirettrdoyhoaikybostbstitmeto s Ciaim 1,
ureed b ghirmrrseltrelis roarypb Cra@itadkyl(aryl), C,-C4alkyl(heteroaryl),
CliG4alky(@@-iEsoyslodiien conBisg duiki(CpdEateiespoyolaad ybind dinde homolog, or

20 methooriond kadingsaiketertinvmnuie Lenliio Raidiseasa-eomprising

25

administeringite4a subject in need thereof a composition containing a
peally effective amount of a compound that forms a covalent

foIIoV\’nng;&tructure: Ar NH=N\ II'N

~ Ry
I
R

e Y wherein VAN indicates the point of attachment between the inhibitor and the
tyrosine kinase.

1L The inhibited tyrosine kinase of Claim 10, wherein the infbitor is covalently bound to a cysteine residuc on
the tyrosine kinase,
12. A method for weating an autoimmune disease comprising comprising administering to a subject in need

thereof a composition containing a therapeuticaily effective amount of 2 compound that forms a covalent bond with
& cysteine sidechain of 4 Bruton's tyrosine kinase, a Briton’s tyrosine kinase homolog, or a Btk tyrosine kinase
cysteine homolog,

13. The method of Claim 12, wherein the compound has the following structure:

&0



N N Y\Z~Rs Ra R7 Formula (D) wherein: L.is CH2,0, NH or S; 25 Atis
a substituted or unsubstituted aryl, or a susbstituted or unsubstimted
heteroaryl; 81 Y is an optionally substituted group selected from among
alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl; Z is
C(am), OC(=0), NHC(=0), C(=S), S(=0)" OS(=0)r, NHS(-0)" where xis 1
or 2; R7 and RB are independently selected from among H, unsubstituted
CI-C4 alkyl, substituted Ct-C4allcyl, 5 unsubstituted Ct-C4heteroalkyl,
substituted Ct-C4heteroalkyl, unsubstituted C,3-Cecycloalkyl, substituted
C3-Cscycloalkyl, unsubstituted C2-Cbfieteyocycloalkyl, and substituted
C2- Cshheterocycloalkyl; or R7 anc RgTaken together form a bond; Rs is
H, substituted or =substituted Gy~C3gatky/|, substituted or unsubstituted
Cl-C4heteroalkyl, Ct 10 Csalk(ﬁy W C3-C4alkyl-N(Ct-C4alkylt,
substituted or unsubstituted C; Cscyclbglkyl substituted or unsubstituted
aryl, substituted or unsubstituted Cy-CBBeterogrcloalkyl, substituted or
unsubstituted heteroaryl, C,-C4alkyl(aryl), 4alkyl(beteroaryl),
Ct-C4alkyl(C3-Cscycloalkyl), or Ct-C4a1¢eyI(Ca_R7 Esiaagrocycloalkyl). 16.
A mietieind for treating an inflammatory disease comprising administering to
a subjecttinsoEae.teresf a 15 composition containing a therapeutically
effective ameuntofia compaund hatfoamsacnialsaibanchwitaa;

5 cysteine sidechina0f aBmtaRsHOsRknaney; AR/ LR QSRR heterocycicalkyl,
kinase homelagnoi-a-Bhgatyrosine kin,e cysteine homolog. 17. The
method of iacy-®f sdaion tecuberels, ressonsplnthRasoihedalowing.;
structureg, A R ke ifdeplicdNyNeiXroa ZRSaRASEO UMIAKRY 2Q, Vyﬂﬁfmm&&%@mﬂ,
CHa, 0, NH@g&uﬁmmmwgﬁmwmm@%%@a@mmm

10 Or unsubstityieghaEreanb.SAaRionaly: SRR AroUR.S8lscted
from among-glkyl..netgraalkyl, cycloalkyl, heterocycloalkyl aryl, and
heteroaryl; @mgg@@t%h% NHC(=0), C(=S), S(=0)" OS( O)b
NHS(=O)! Whelg, &5 %b%bsﬁum%%dﬁiﬁfgg&% Jae“de&ﬁkef 3SIEG e,g L
ampgg)g m,yp%u[grsaﬂitqgg(@ f;y &z{ c:Aﬁl]su stltu ecml upsubsti taul?é

e

substituted or upsubstituted

4h%tgtu %ﬁs ESU LE%Q cyc{oa ab t}{u{ Su %t{fp’m d heteroaryl, C-Caliyl( B
Cfgsghgﬁ?grf X S(t[lt ((% cgt,f iag ﬂfyialwl%gzﬁimiimamﬂ) aw

for t:r Hg a he :mmune condition or disease cornprising admmnistering to a subject in need
thercof & cormposition containing a therapeutically effective amount of a commpound that forms a covalent bond with
. & cysteine sidechain of the Bruton’s tyrosine kinase or with 2 homologous eysteine sidechain of the Bruton's
20  tyrosine kinase homolog.

15. The method of Claim 14, wherein the compeund has the following structure:

Lg"Ar
NH,
N7 SRy
LN
NN
Ya
~z Rs
Rs R7 Formula (D)

wherein: .
LiisCH,;, O, NHor 5;

25 Ar i3 2 substituted or unsubstituted aryl, or a sushstituted or unsubstituted heteroaryl;

g1



10

Csheterocycloalkyl; or 30 R7 and Rs taken together form a bond; Rs is H,
substituted or unsubstituted C,-C4alkyl, substituted or unsubstituted
C,-C4heteroalkyl, C,- Cealkoxyalkyl, C,-C4alkyl-N(C,-C4alkyl)r,

substituted or unsubstituted C3.Cscycloalkyl, substituted or unsubstituted

aryl, substituted or unsubstituted Cr-Caheterocycloalkyl, substituted or
unsubstituted 82 heteroaryl, C,-C4alkyl(aryl), Ct-C4alkyl(heteroaryl),
Ct-CAalkylfGas5aseue \Qalibh 28,0 feferftd oG R elBLReHH QA 18 Acycioatiyl,

method for teating.aGaRcer comprising comprising administering to a

subject ip pege, f&,@iggjf ﬁgg@p@&%&?@@{%%&?ﬂﬁp%&'%@ Wer 2,

effective ;@m%’ nt emg:]: se ec Orms}f‘ cmealglnt %Oedaxi\‘lylt, sug'snmted C-Cealicyl,

cysteine sidech ahgl of‘% y{,gmgﬁngi r“ﬁgs”;,ss by g%fé;cycm:;qg
re|n

kinase homo o “éé e |r1a %telne 0mao (3_%

method of cfaim é‘%’éﬁcer IS“a cgﬁypréikf'é’r Ntive draoTder.

20. The me%cf SPRENPD. wherein the B-cell proliferative disorder is
chronlcn%. ' Bﬁ?ﬁ’ﬁ% “Hitfuse large B cell lymphoma, follicular
lymphonis HFCHTS R isRstsit Gebrbh B Ear e e weTian Guwrerstht O
20, wherein RSB GuRd RAS e it iy Stiderre bR AR ascriar iy fybstated or

N Y-1Z~Re RERPEGhEHTET fHeeii s se RhoRprgy Arliginted or unsubsttuted

15

20

25

30

substituted BieraghiBstieirstreiyfréreidtispeariicdGrial Substiigliut). or Cr-Coalkyi(Cz-
heteroaryl; $B=psyansgiitionally substituted group selected from among

alkyl, hetersalidf: tsatisatidpilirattr y dyeto atkplsimrydmakdre tereaiyd: ifnigd thereof a
C (o0 (@) ikiE (@G S8 =@t SOYrpitkd SO ywhelerisd @ a

2; R-andiRaiart: Bdependenthirse] e Biedsft omstumbdrg kdublhs bdituieeine kinace
C «diallyhoBbstituted C,-C4allryl, unsubstituted C,-C4heteroalkyl,
subrstitutest G etesbabioyh s mstHastiubep (ud He:aeyeioaley/dmelre;

substituted C3-Cecycloallryl, unsubstitute¢.G2-Csheterocycloalkyl, and
substituted Cr Caheterocycloallryl; or R€and Ra taken together form a

bond; Rs is H, substituted or uns'ups ( A C,- C4a|ky|, substituted or
unsubstituted CrC4heteroalkyl, G,- C
Ct-C4alkyl-N(C,-C4alkyl)y sub$tituted ¥y
substituted or 25 unsubstitutechafT, ﬁbstituted or.unsubstituted
CrCsheterocycloalkyl, substituted or un%u'bstit ed heteroaryl,
C,-C4alkyl(aryl), C,-C4alkyl(heteroaryl), &,-C yl(C3-C1cycloalkyl), or
Cu-C4alkyl(CZz- Caheterocycloalkyl). 83RB T

Rr Pormula (D)
wherein:

Liis CH,, O, NH or S;

Aris e; substituted or unsubstituted aryl, or a susbstituted or unsubstituted heteroaryl;

Y is an optionally substituted group selected from amnong alky?, hetercalkyl, cycioalkyl, heterocycioalkyl,
aryl, and heteroaryl; :

2 is C(=0), 0C(=0), NHC(=0), C(=85)}, 3(=0),, 0S(=0),, NHS{=0),, where xis 1 or 2;

Ry and Ry are independently selected from among H, unsnbstituted Ci-C, alkyl, substituted C;-Cyalkyl,
unsubstituted C;-Csheteroalkoyl, substituted C1-Coheteroalkyl, nosubstitted Ci-Ceeycloalkeyl,
substituted C;-Cyoycloalkyl, unsubstituted Cr-Ceheterooyeloalkyl, and substituted Cp-
Cgheteracycloalkyl; or

Ry and R; taken togather form a bond;

Re is H, substituted or unsubstituted C;-Caalkyl, substituted or unsubstituted C,-Caheteroalkyl, C;-
Cealkoxyalkyl, C,-CaalkylN(C;-CaalkyD)a, substituted or unsubstituted C;-Ceeycloalkyl, substituted or
unsubstituted aryl, substituted or unsubstinned C;-Csheterocycloalkyl, substituted or unsubstitmied

82
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15

20

25

hetercaryl, C-Cialkyl(aryl), C,-Caalkyl(heteroaryl), C-Cralkyl(Cs-Cooycloalkyl), or Cy-CaalkylCye
Csheterocycloalicyl). ’
18. A method for treating a cancer comprising comprising administering to a subject in need thereofa
composition containing a mcrapeuﬁcal},y effective amount of a compound that forms 4 covalent bond with a
cysteine sidechain of 2 Bruton®s tyrosine kinase, a Bruton's tyrosine kinase homolog, or a Btk fyrosine kinase

oysteine homolog, .
19, The method of claim 18, wherein the cancer is 2 B-cell proliferative disorder.
20. The method of claim 19, wherein the B-cell proliferative disorder is chrondc lymphocytic lymphoma,
diffuse Jarge B cell lymphoma, follicular lymphoma or chronic lymphocytic leukemia.

21. The method of Claim 20, wherein the compownd has the following structure:
B L_;__Ar

Ra Rs Formuia (19))
wherein:

L.is CH;, O,NHor S

Ar is a substituted or unsubstituted aryl, or a susbstituted or unsubstituted heteroaryl; *

Y is an optionally substitured group selected from among alkyl, heteroalkyl, cyclealkyl, heterocycloalkyl,
aryl, and heteroaryl;

Z is C(=0), OC(=0), NHC(=0), C(=8), 5(=0),, 05(=0),, NHS(=0),, where xis 1 or 2;

Ry and Rg are independently selected from among H, unsubstitated C,-C, alkyl, substituted C-Caalkyl,
unsubstited Cy-Cyheteroalleyl, substituted C;-C,heterbalkyl, unsubstituted Cs-Cseycloalkyl,
substitured Cp-Cyeycloalkyl, unsubstituted C,-Coheterocycloalkyl, and substituted Cy-
Cgheterocycioalkyl; or

R; and R taken together form a bond;

Ry is H, substituted or ansubstituted C;-C,alkyl, substituted or unsubstituted C-Cyheteroalkyl, C-
Cealkoxyslkyl, C;-C,alkyl-N(Ci-C alkyl), substituted or unsubstituted C;-Cscyploalk);l, substituted or
unsubstituted aryl, substituted or unsubstituted Co-Cyheterocycloalkyl, substituted or unsubstituted
heteroaryl, Ci-Caalkylaryl), Ci-Cialkyl(heteroaryl), C1-Cialkeyl(Cs-Cyeycloalkyl), or Ci-Cualkyl{Cy-
Crheterocycloallyl),
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